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PREFACE TO TWELFTH EDITION. 

This edition introduces much new matter thought useful, and 
revise1l, to a considerable extent, the data of the prior edition, 
to conform to current practice and a wider range of structural 
products. 

The table of steel ingots is greatly amplified by the addition of 
more sizes and styles. 

Cuts and propenies of many new IeCtions are introduced. 
among which are bulb angles, lOlrguard bulb angles, 3·inch and 
4·inch channels for can, 12·inch ship channels, and some 
ICventeen T·bars of considerable range in dimensions. 

Three sizes of rolled steel car stakes are also included. 
Drawings and tabulatiops of standard ship !JeCtion~ including 

ship channels, bulb angles and one Z-bar hatch section, to­
gether with the equal leg and unequal leg angles sclected a.!I 

standards for ship building, which were adopted on November 
20, 1918, are now given. 

Rolled $il.fety floor plates and buckle plates arc newly listed 
in most convenient sizes. 

In view of well-recognized practice, the standard connection 
angles formerly shown have been liupeT8Cded by new litandardli 
and all tables relating thereto are correspondingly modified. 

Additional new tablCli believed of value have been incor­
porated. These refer to Flat and Corrugated Sted Sheeting; 
Roof Truss Dimensions and Stresses; Moments of Inertia of 
Rectangles; Sizes of Wrought Spikes and Wood Screws; Wire 
Gauges shown in Combined Table; Decimal Equivalents of Non­
Binary Fractions; Square Roots and Cube Roots of Fractions; 
Weights of Circular Steel Plates; Trigonometrical Formul:e; 
Squares and Cubes of Numbers and Fractional Intervals; Com­
binations and Factor. of r; Relations in Circular Segmenta; 
Volumes and Surfaces of Solids; Minutes and Seconds expressed 
in Decimals of a Degree and vicc versa; Metric and Customary 
Measure Conversions, etc. 

The tables of weights for various substance!ll and materials 
have been considerably augmented. 

Specifications for Structural and Boiler Steel have undergone 
slight revision to bring these up to date. 
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GENERAL INF ORMATION. 

Our product. are principally 'h~cl. made by the Bessemer or 
Open Hearth prOCellll, a. required, and of all qualities from the 
softest rivet slock to high carbon special .pring material. 

Our Deams and Channels are made to conform to the American 
Standards, adopted January, 1800, in which the Ranges have a 
uniform slope of one to six, and the dimen5ions, proportions and 
weights are determined by a regular schedule, a. ahown on the 
diagrams on pages 28 and W. The standard I>roportionl of 
beams and channels are further shown on page 27. 

The principal IItructural angles now made are limited in IIUIII­
ber to conform to the American Standards, as revi!led May 21, 
1910, and include eight base, or a total of fifty-four liizes for equal 
leg angle!!, and nine base, or a total of fifty-seven sizes of unequal 
leg angles, all varying in thickne!lS by one-sixteenth inch, as shown 
on pages 17 and 18 and tables herein. It is believed that these 
standard angll:!ll include a sufficient range of sius to meet all usual 
structural requirements, but, at the same time, we will continue 
the manufacture of angles of special sites and proportions for 
thOle who require them, as shown on page 19. 

The weights of angles, no'll' given. are thOle adopted as Amer­
ican Standards in May, 1910. 

The standard ship &celions adopted November 20, 1918, com­
prising ship channels, bulb angles and one Z-bar hatch section 
are now shown and tabulated herein for the first time, and thCge 
standards alllO include certain equal leg and unequal leg angles, 
which were adopted on the same date, as standards far ship 
building, all of which are shown and indicated herein by a dagger. 
Although the dmwings of standard structuml &cetions herein 
show the minimum si%C1l, the drawing!:l of standard bulb angles 
and ship channels are made to indicate the sius of th!! British 
standard sections, which form the basis of these ship section 
standards. 

During the time when rolls are being prepared for the new 
ship channels and bulb angles, our older sections of these shapes 
shown herein will be furnished, but asthe new rolls become ready, 
the standard &cetions will be supplied and the prior shapes wijl 
be obsolete. 

The method of increasing the sectional area of shapes from the 
minimum or base sizes to intermodiate and maximum sizes, is 
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shown approximately on page 26. For beam. and channels the 
increaliC from the minimum add. equally to the web thickness and 
Aange width, the weight of the increase being equal to that of a 
plate of the same depth a. the section, and of a thickness equal 
to the increase of the dimensions stated. 

The method of increasing the thickness of angles from the mini­
mum has the efTect of adding to the length of the legs, as shown 
on page 26, so that for intermediate and maximum .izeethe leg. 
will be IOmewhat longer than the minimum or nominal dimen­
sions, except in the cases for which we have finishing grooves. 
The plates of drawings of sections. pages 2 to 2(l inclusive, show 
the minimum or base sizes of the various shapes, eJ!cept in cases 
of standard ship channels and bulb angles a. heretofore noted. 
Sections shown on the plates or lists for which more than one 
weight is .tated can be rolled of different thicknesses to produce 
the stated weights. Other. for which only one weight is given 
cannot be varied. Each section shown herein is numbered, both 
in the plates and tables, for convenience in reference and ordering. 

I-Beams and Channels should be ordered of weight •• hown in 
the tables. Order. and inquiries concerning 12 in. 40 lb., 15 in. 
60 lb., and 15 in. 80 lb. I-Beams should also specify these by 
Section Number. 

Orden for angles and plates should specify either the thickness 
or the weight, but not both. 

Order. for universal or edged plates should .pecify the width 
and thickness in inches and the length in feet and inches, whereas 
orders for sheared plates should give all the dimension. in inches. 

All weights are stated in pounds per lineal foot of section, except 
in the table of rails on page 214, in which the weights are given in 
pounds per yard, as is customary. Weights of rolled sections are 
calculated on the basis of 489.6 pounds per cubic foot of steel, and 
3.4 times the sectional area in square inchC!l e<luals the weight in 
pounds per lineal foot. I n calculating the weights, areas, and prop­
ertiesof I·Beam., Channels, and Angles for the lists and tables here­
with, the fillet. and smaller rounded corners ",'ere not considered. 

The dimension. of all steel material herein are theoretical, a. 
they arc subject to customary rolling variations. 

Structural Angles, I·Beams and Channels, unless otherwise 
ordered, will be cut to length with variation not to e~ finch 
more or less than that .pecified. For cutting to exact length., 
or with 1_ variation than f inch, an extra Ilrice will be charged. 

All sections shown herein are steel. 



VIII OA14BRlA STEEL. 

orFICES rOR SALE OF 
CAMBRIA STEEL COMPANY PRODUCTS. 

GENERAL OFF ICES: WIDENER BUILD ING, 
PHI LADELPHIA, PA., U. S. A. 

ATLA.NTA ... ........ Candler Building, 129 Peachtree Street. 

BOSTOS ... 

Cm CAGO. 

CINCISNATI.. . 

... Scollay Building, 40 Court Street. 

. McCormick Building, Corner of Michigan 
A~'enue and Van Buren Street. 

. Union Trust Building, Comer of Fourth and 
Walnut Streets. 

CLKVKLA:\'D ......... S ..... etland Building, 1010 and 1012 Euclid 
Avenue. 

DKTItOIT ........... Penobscot Building, 45 Fon Si reet, West . 

NKIV YOR K. 

PHILADELPHIA 

Prrr,.aUIlGII . 

ST. loUIS .. 

. City Invest ing Building, 1G:J Broad ..... ay. 

Widener Building, Cheslnul ami J uniper 
Streets. 

.Oli\·er Building, Smithfield Street. 

Chemical Building, Corner of Eighth and 
Olive Streets. 

SALT LAKE CITY. . Ne ..... house Building, Corner of ~ I ain Street 
and Exchange Place. 

S.\S FRANCISCO ..... ~ I onadnock Building, Ga ! Market Street. 

SRAITLIL ... .Colman Building, Corner of First Avenue 
a nd Marion Slreel. 

WASIIISGTOS, D. CO' Woodward Building, Corner of Fifteenth 
and II Streets, N. W. 

WORKS AT 

JOII NSTOWN, PA. 

U. S. A. 
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CAMBRIA STEEL COMPANY PRODUCTS. 

S'I'Jl.UCTt11AL STUl. WOKE. 

Fini,hed Steel Work for Buildings, including Beams. 
Girden, Column" Roof Trusses, etc., fiued complete and 
ready for erection. 

STUL C.t..B.I. 

Gondola. Hopper-Condola, Hopper, Flat, Tank, Mine, etc., 
Underframes and Trucks_ 
Freight, Passenger, Electric and Indu'trial Car Wheels. 
Draft Gears, Forged and Pressed Steel Car Parts. 

1'1'1.11:1. JI..t..ILI . 

Steel T·Rail" 12 Ibs. to 150 lbs. per yard. 
Angle, Plain and Spt;cial Type Splice Bars. 
Standard and Special Track Bolt, and Nuts. 
For detailed information, !lee Rail and Splice Catalogue. 

ITE&L .t..XLI.S. 

Pauenger Car, Freight Car, Tender Truck, Engine Truck, 
Driving, EllX:tric Car, Street Car, Mine! Car, etc. 

ClU.NE PINS, PISTON 1l0DS, BIUDGJ: PINS. 

Made to any requirement. 

JU,ca:nn: BOLTS, troTS, IUVBTS. UO PUB OJi. T.t..lf][ BUDS 
WITH 1lOLL&0 TItB.B..t..OS. 

J'OJl.GINGS. 

Axles, Crank Pins, Piston Rods and Forgings in general 
furni,hed or caroon steel, annealed. or treated by our Coffin 
toughening process (patented) as specified. 
Crank Pins and Piston Rods also fu rnished oil-tempered and 
annealed; other small Forgings will be. if desired. 
For small car forgings and pressed steel p.uts, see list on pages 
30 and 31 herein . 

.t..NlfUL.t..JI ROLLED SECTIONS. 

Car Wheels, Crane Track Wheels, Rlanks for Cylindrical 
Wheels, Gears, Sprockets, Band Wheel Flanges, Pipe 
Flanges, Bevel Rollers, and AutomC'bile Fly Wheel" etc. 
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JOaCIUNT BU 8TUL. 
Including T ire, Toe Calk, Machinery, Automobile Spring, 
Carriage Spring, Baby Carriage Spring. Rail road Spring, 
Hoe, Rake, Fork, Forging, Bolt, Rivet, etc. 
Special Sections. 
Automobile and l\lotor Truck Rim Sections. 

STEEL 8PBCl.&.LTIES . 
Mine Ties, Fence Posts, Reinforcing Bars, etc. 

£OBICULTtJRAL STEIL ~D SlUPzs. 
Finger Bars, Knife Backs Rake Teeth, Bundle Carrier 
Teeth , Tedder Forks and Springs, Spring Harrow Teeth, 
Harrow (Drag) Teeth, Seat Springs, etc. 

PLOW STEEL. 
Bars and Slabs (Pcn and Pernot), Flat Plow Shapes. Digger 
Blades, Hammcre<l Lay. Rolled Lay, etc. 

COLD BOLLED .I.ND COLD DRAWN STEEL. 
Rounds, Squares, Hexagons, Flats, Shafting and Special 
Shapes. 

STKJ:L DISCS WITH ROLLED BBVJ:L. 
10" to 20" diameter dished for Harrows, Drills, Culti­
vators, etc. 
23" to 28}{" diameter dished for Plows. 
8" to 26" <!iameter flat for Rolling Coulters. 

PIUSSED STEEL SEATS POB. AGB.ICULTUBAL IMPLEMENTS . 

WID B.ODS, wtB.E AND WID paODUCTS. 
Wire Rods. Bolt, Screw a nd Rivet Wire. 
Bright and Annealed Wire. 
Galvanized Coiled Steel Spring Wire. 
Barbed Wire, Galvanized or Painted. 
Wire Nails, Bright or Galvanized. 
Cement Coated Nails. 
Fence Wire and Wire Fence. Fence and Poultry Netting 
Staples. 
Bale T ies-Single Loo::::p:" ___ _ 

NON-STEEL PB.ODUCT8. 
Cinder, Slag and Coal Derivatives. 
Limestone Ballast and Screenings. 

roa paODUCTS NOT LISTED EJ:aEIN, SEE SPECU.L 
CATALOOUES. 

• 
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• 0 OAKBBIA BTllEL . 

STANDARD CHANNBLS. 
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CA MBRIA S TEE L . 

STANDARD CHANNELS. 
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1. CAlIlBRIA STEEL. 

CHANHJ:LS. 

,-

, , , ., 
~ 

, 
• , , 
• , , , , , , , , , 

SP.:)LlL ts-OIUMOL 

j..--- -3.3()!'- --oi , , 
" ... L J:'" 
I 

.4'· 

, _id':> 
-.-'-----~ .--- , 

!-'-----3.77~---__I 

-f , 
i , , , 
I , , , 
I , , 
• , 
• , , , , 

" ~ 

I , 
! 

M~ u,-0JlABlQL 

1+- --3.00!'--o( , , 
.00. :T~' 
t,.. 

O.lIs t 
W1', M . 811. 40.411. 

eo, .nm ~D LB8. 

-,,' 

: ~ 
_..LI----_--2~ 

~ ___ 340':-- ': . - , 



CAMBRIA STEEL. 

SPECIAL AND SHIP CHANNELS. 
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" CAMBRIA STEEL. 

SHIP CHANN1!:LS. 
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CAMBRIA STEEL. 

STANDARD SHII" CIlANNELS. 
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OAMBRIA S TEEL. 

STANDARD SHIP CHANNELS. 
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OA'J,lBRIA 8TlII:J:L. 

STANDARD ANGLES WITH EQUAL LEGS. 
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CAMBRIA STEEL. 

STANDARD ANGLES WITH UNEQUAL LEGS. 

t SUndar<! Ship Section. 
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CAMBRIA STEEL . 

BULB ANGLZS. 
TOP OUAlLD AlfOLU. 
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CAMBRIA STEEL. 

BULB ANGLES. 
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CAMBRIA STEEL. 

STANDARD BULB ANGLES. 

.275" A. 187 
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CAMBRIA STEEL. 

STANDARD BULB ANGLES. 
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Z-BAR HATCH SECTION. 
STANDARD SHIP SECTION. 

t' _~ -f'---------~-f-­
------4" : ~ 

t ±~~~~~4~-~r=f> 
i"f:-1--ji_-t--, 

! 
:::! 

'2 , 
: , 

_L 

CAR SIDE STAKE SECTIONS. 
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24 CAMBRIA STEEL. 

T-BARS WITH EQUAL LEGS. 

T. 5 
WT .. 89 LBS. 

T. 187 
WT.1.60LBS. 

T.19;3 
WT. 2.47 LBS. 

T.181 
WT.1.37 LBS. 
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WT.1.70LBS. 
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CAMBRIA STZEL. ., 
T-BARS WlTH EQUAL LEGS. 
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26 CAMBRIA STEEL. 

DOOR-SPREADER. 

C. 250 CRANE RAIL. 
, WT. 19.8 LES. NQ.539 
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METHOD OF INCREASING SECTIONAL AREA. 
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OAMBRIA BTEEL. 27 

STANDARD BEAMS AND CHANNELS. 

--- ,..--' 

, 
.,? '----- ~~;1 • 

The following data are common to all Standard I-Beams and 
Channels, with the exceptions stated: 

c _/~ Minimum Weh. 

C .. Minimum Web + n inch. 

8 .. Minimum Thickness of Web .. t Minimum for all ChaD.llels 

and Bcams, except 20" I and 2-l" I. 

For 20" Standard I, s .. . 55", t Minimum .. . 50". 

For 24" Standard I, S ... 60", t Minimum .. . 50". 

The Slope of F lange of all Standard Bcams and Channels is 161% 

.. go _ 27' - ~" .. 2" per foot. 

... 



•• CAMBRIA STEEL. 

STANDARD BEAMS. 
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CAMBRIA STEEL. .. 

STANDARD CHANNELS 
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30 CAMBRIA STEEL. 

PRESSED STEEL OR FLANGED CAR PARTS. 

Truck Bolsters. 
Side Sills. 
Center Sills. 
End Sills. 
Draft Sills. 
Draft Lugs. 
Sub-Side Sills. 
Side Stakes. 
End Stakes. 
Corner Stakes. 
Outside Hopper Plates. 
I nside Hopper Plates. 
Side Plates. 
End Platts. 
Floor Plates. 
Longitudinal Ridge Plates. 
Cross-Ridge Plates. 
End-Plate Stiffeners. 
Hopper Doors. 

Drop Doors. 
Longitudinal Ridge Stiffeners. 
Cross Ridge Supports. 
Cross Body Tics. 
Diagonal Braces. 
Door Spreaders. 
Air Reservoir Supports, 
Push Pole Pockets. 
Body Corner Caps. 
Door Hinge Butts. 
Bolster Diaphragms. 
Wheel Diaphragms. 
Cross Bearer Diaphragms. 
Hopper Diaphragms. 
Door Diaphragms. 
Center Diaphragms. 
Center Sill Diaphragms. 
Bolster Center Diaphragms. 

FORGINGS lOR CAR WORK. 

Air Cylinder Push Rod. 
Air Resen'oir Release Rod. 
Arch Bars. 
BOHom Fonower Guide. 
Bottom Side Bearing. 
Bracket for Brake Shaft. 
Brake Beam Hanger. 
Brake Beam I-Ianger Carrier. 
Brake Connection Rod Carrier. 
Brake Le\'ers. 
Brake Mast. 
Brake Mast Yoke. 
Brake Pins, 
nrake Rods with Clevises. 
Brake Step Bracket. 

Chain Hook. 
Chain Link. 
Corner Bands 
Column Bolt Nut Lock. 
Coupler Yokes. 
Coupling Links. 
Coupling Pins. 
Cylinder Le\'cr Connecting 

Rod. 
Cylinder Lever Fulcrum. 
Door Chain U- Bolt. 
Door Hinge. 
Door Hinge PillS. 
Door Operating Lever. 



CAM BRI A STEEL. 

FORGINGS FOR CAR WORK (COSTINURO). 

Door Safety Chain Support. 
Door Shart Pawl. 
Door T umbling Link. 
Draft Cylinder Support. 
Draw Bar Carrier. 
Draw Bar Liner. 
Draw Bar Yoke. 
Door Clevises. 
Door Tumbling Lever. 
End Sill Pipe Clamp. 
Eye-Bolts. 
Floating Lever. 
Floating Lever Carrier. 
Floating Lever Connecting 

Rod. 
Floating Lever Fulcrum. 
Grab Irons. 
Hand Brake Lever Carrier. 
Hand Brake Lever Fulcrum. 
Hand Brake Lever Guide. 
Hand Brake Rod. 
Hand Brake Rod Guide. 
Hand Brake Rod Stop. 
Hand Brake Rod with Threaded 

Connection for ~laJleable 
Stop. 

I-look Bolts. 
Inside Body Step. 
Journal Bearing Wedges. 
I'::ing Bolt. 
King Pin Support. 

Lever Guides. 
Live Truck Lever Guide. 
Main Follower Sprocket Wheel 

Shaft. 
Operating Shaft. 
Operating Shaft Cam. 
Operating Shaft Cam Stops. 
Operating Ratchet Pawl. 
Operating Ratchet Pawl Guard. 
Pipe Clamp. 
Pipe Clamp and Support. 
Pushrod Carrier. 
Ratchet Wrench Dog. 
Roping Staple. 
Sheave and Link Pin. 
Side Stake Pockets. 
Sill Step Suspension Spring. 
Suspension Spring. 
Suspension Spring Hanger. 
Tie Bars with Upset Ends or 

Plain. 
Top Body Tie Angle. 
Top Side Bearing. 
Truck and Body Center Plates. 
Truck Bolster Tie Bar. 
Truck Door Stop, Chain 

Clamp Hooks. 
Truck Levers. 
Truck Side Bearing. 
U·Bolt Clamp for Angle Val.e. 
Uncoupling Lever. 



3. CAMBRIA STEEL. 

STEEL INGOTS . 

SlJl. or • oId~ .I.pptl1\:mo.1t , .. ... " l ·iCU """' W'i&h ..., 
(Soo , ___ > 

""" , ... n-bo. ..... 
O,X. 201 :00; 23, lSi 11: 20+ <-Il 1300 
O,F. 21 x 21 19 x 19 H 7300 Open Hearth 
B,F. 21 .21 19 x 19 H 7100 or BCSIICmcr 
I,F ,5. 21 .21 25 x 25 H 8800 
O,F. 20 x 221 18 x 20+ 6-51 7300 pen Hearth 
I,F,S. 161x201 201 x 23+ <-, 7800 " 

- I,F.s. 161 x 201 201 x 23+ <-, 1900 • 
O,F. 22. x 26 201 x 24 <-51 11)400 • 
O,F. 2S! x 30 231 x 28, H 13500 " 
O,F. 30 x 30 28 x 28 <-, IMiDO • 
I,F,5. 27 x 27 30 x 30 <-. 1630{) • 
D,X. 25 x 36 23 x 35 <-. 14000 " 
O,X. 251 x 40 2~tt x 38t <-, 15500 • 
O,x. 26 x 53 23 x 51+ <-, 20500 " 
O,X. 25+ x 56 231 x 54+ <-8 25500 " 
O,F. 32t x 36 30t x 35 <-. 19500 • 
I,V. 26 x 30 30 x 34 <-, 18600 • 
O,F. 30t x 30t 28, x 28+ 0-. 20400 • 
O,F. 32t x 38 30t x 36 0-. 2MlOO " °t,x. 32 x 52t 29 x 50 0-' 35000 " 

,X. 32 x 56 30 x 54 <-3 30000 • 
I,B,r ,S, 21 >21 25 x 25 <-. 11)200 " 
I ,B,F,S. 26 x 26 30 x 30 <-. 15700 " 

e ,G. 22t diam. 20 diarn. 10-. 23800 " e,G 26 • 231 " 10-. 29100 " 
e,G. "I " 26 • 10-. 33800 • 
e,G. 31 " 29 " 10-. 41800 • 
e,G. 38 " 34 " 10-. 55000 • . 
G,R, 18 • 30 16 >2, 10-• 27:;00 • 
B,F. 22 x 38 20 x 36 10-. 36500 • 

161 {5~0Tt 19 {&~ort 0-4 · 8300 · K,G,S. d,am, d,am, • 

B .. Boule-Necked; C .. Circular; F .. Ingot Sides Flat; G .. 
Corrugated; I .. Inverted; K .. Octagonal : 0 .. Open Top; R .. 
Rectangular or Slab Style; V .. In~ot Sides Concave; X .. Ingot 
Sides Rounded or Convex; 5 .. \ lith Sinkhead; . .. Irregular 
Ta~r. 

"zes of Hot and Cold Ingots will vary slightly from above 
dimensions. 



OAMBRI A S TEEL. 

STEEL SQUARES . 
Allllizetl from '\" to 21'1" increasing by-h" 
All sizes from 21'1" to 3»" increasing by /t" 
All sizes from 3M" to 3M" increasin~ by""," 

Planished squares from n" to 21' 

STEEL HAND ROUNDS. 
AlI !lizes from l }i" to 2Y8" increasing by -h" 
All sizes from 2Ji" to 3/'-" increa!ling by hit 
All llizes From ay." to 7 y." increasing by ""," 
All alZCII from i }i" to 8" incrcaalng by }i" 

STEEL GUIDE ROUND S . 
All sizes from ~" to 21'\:" increa!ling by -h" 

LARGE STEEL ROUNDS. 

~1111!TD I IIll iJI LlJGT15 I UIIUW LlJGT'I .... ..... willlloQct Wt . ,~ .... 
1\ 6 to 36 " 15 6 to 36 101 

" 6 to 36 'I 

33 

Other len¥"ths !lhorter than maximum can only be furnished 
by spec:1Il1 arrangement. 

REGULAR FLATS • ..... .... 
t to 1 

I to I t 
Ii to H 
11102t 

rlleu_ .... 
1\ to h ,.. ,. I ,.. ,. 
!r to It 

."" .... 
2} to 3 
3 to 4 
4 to 4+ 
41 to 6 

nU'lJ1lIII .... 
II to 2\1 
h 102 
h to '+I 
h to 21'\ 

Variat ion for intermediate widths less than ' " - n". 
Variation for intermediate width!l over ' " - n", or less by 

special arrangement. 

THIN FLATS OR LIGHT B AND S . .... 
»" to }4" increasing by nil 
M" to 12" increaaing by n" 

!'IICU. 

Y''' (. 125") to If" (. 136") 
1'1" (.003") to 1'1" (. 136") 



•• CAMBRIA STEEL. 

MAXIMUM LENGTHS or 

WIDTH IN melBs. 

!~ I +1'1'1 '1'1"1"1"1131 "1"1"1"1"1"1"1"1"1" 
LENGTH IN FEET. 

2 

:' 
1 :: :i 

I ~ I :: 130 

!' I ~~ 1 30 1 ~ 
1 :: ~ 1 :: :i 130 . 

.. 1 :: ~ , 
8 , 
" I:: " :; 12 I:: 13 I .. :: 14 

1 :: " I" :: 16 I:; " 1 :: 

112 12 
!8 

1 :: 
I" " 19 
1 :: " " 1 : ~ " 21 110 , 

" 
, 

Minimum Length for si~es included by heavy lines .. i t feet. 
Minimum Length other si~es .. 3 feet. 

Under certain conditions other sizes than those listed 



. 
CAMBRIA STEEL. •• 

BILLETS, BLOOMS AND SLABS. 

WIDTH IN IReD!. 

"I ,,1"1"1"1,,1,,1"1"1"1"1 "I ,,1,,1,,1 "I ,,1,,1 "1"1" H 
URGTB IN I'ZET. 

, 
'I 

~WWWW3GM30WWW30WWWWWWWWW 3 
WWWW3WWW~~W~~n30W~UnUw 31 
WW3W3~UU26UW2~MM30WUUMN~ 4 
WW3W30UUUU~W~~2130W~n2121U 41 
WWWW30U~2t 20MW20 19t930WM 191919n 5 
WWW30U21 ~ 19t918318 18t7~~18181717M 51 
WWUDZ 1918181716U17 161626U16161616 t8 , 
UU2~UU t615 1514 14 U14 1413n2t141413 t3t6 7 
UU2221Wt413131312W12121219t9121212t2t4 8 
2t 20 19 19 18 12 12 11 11 11 18 11 11 10 17 17 II It 10 10 12 9 
191817171611 1110 10 10 1610 9 9 15 I 10 10 9 9 11 10 
17 16 16 15 t 10 10 9 9 9 14 9 9 814 14 9 9 8 8 10 II 
15151414139998813 8 8 8 13 12 8 8 8 8 9 12 
14 13 13 13 12 8 8 8 8 7 12 7 7 7 12 11 7 7 7 7 8 13 
13 13 12 12 11 8 8 7 7 7 11 7 7 I) 11 11 7 7 , I) 8 14 
12 121111 11 7 7 7 7 6 11 , , I) 10 10 , , , 6 7 15 
12 11 11 10 10 7 7 6 6 6 10 , I) 10 9 , , , I) 7 16 
II 11 10 9 9 7 6 6 6 6 9 , , 5 9 9 , , , 5 6 17 
10 III 9 9 9 6 6 6 6 5 9 , 5 5 9 8 5 5 , 5 6 18 
III III 9 8 8 !9 , 9 888 " , 988 8 " 8 8 8 7 7 22 , 

Minimum Length - 3 feet. 

. • 
herein might be furni shed by special arrangement. 



.6 OAMBRIA STEEL. 

SQUARE BILLETS. 
WITH ROUND CORNBRII. 

... ---- ~'-fIL 

b •• ,~ ,~ 

It x It ., 24 
2 x. " 24 
2t x 2t ., 24 
8 x, ., 24 
• x4 16 

n 41 x 4t " , x5 " 61 x Iii " l! , x, " 
SHEET AND TIN BARS. 

'l'qhl,.. '"""~ ..-
"''''- 'O(II~ - -""- ...... ,~ ,~ 

• • ., 25 • , 
" " • 10 SO 25 • 11 30 201 • 12 SO 

~t • 18 SO • 14 30 " • 15 " 161 • " " "I • 17 " "I • 18 30 13 • " " 13 • 20 30 18 • 21 SO 13 • 22 SO 13 • 23 30 13 • 24 " 91 • 25 80 91 



-
CAMBRIA STEEL. " 
EDGED PLATES. 

'I'I1CUISiI II IICBIS. 

Tioilk 

• , .... ,.. I ,.. I ;, I ,.. I I I I I I Il II 2 

U l llUl LU&fB II 111!. 

6t-25 85 85 85 85 85 " 85 85 85 85 85 68 " 48 ., 
26-27 W 85 85 85 85 85 85 85 85 85 85 68 " 48 " " 60 85 85 85 85 " 85 85 85 85 85 61 56 48 " " 60 85 85 85 85 85 85 85 85 85 85 64 64 .. 40 

30 60 60 85 85 85 85 85 85 85 85 78 .. 52 .. " 31 ... 60 85 85 85 " 85 85 85 85 15 60 " 43 37 

" . .. 60 85 85 85 85 85 85 85 " 73 58 .. 42 " 33 ' .. 60 85 85 85 85 85 85 85 81 71 57 47 40 " 34 ' .. 60 85 85 85 85 85 85 85 79 " " " 39 34 
35 . .. W 85 85 85 85 85 85 85 76 67 " .. 38 33 
36 .. 60 85 85 85 85 85 85 85 " 65 " " 37 " 

THIN SHEARED PLATES. 

'fI1ClJESS II G10GI liD liens. 

"alk .0. 16 10. 15 I .. If ••• ... '0. II 10. 10 •• • • •• • .065 .072 .08' .095 .109 .120 .184 .148 .165 ..... 
UIIllUI WG'I1I II 1m . 

8 12 12 14 16 20 20 20 20 20 
9 10 12 14 16 20 20 20 20 20 

10 10 12 14 " 20 20 20 20 20 
II 10 12 14 " 19 20 20 20 20 
12 10 12 14 " 19 19 20 20 20 

13,14 10 II 13 14 13 t9 20 20 20 

" 10 II 13 14 17 !9 20 20 20 
16 10 II 12 13 17 18 20 20 20 

17,18 .. . . . .. . 12 13 16 18 20 20 20 
!9 .. .... .. . .. 13 " 18 20 20 20 
20 .. · . 12 15 17 20 20 20 
21 .. . .. · .. .. ... . . ... . 14 16 20 20 20 

" · .... · .. .. . .. .. . .. .. 14 " 20 20 20 

" · .. .. · .. ... . ... 13 14 18 20 20 

" · . 13 14 18 18 20 
25 ... .. 18 18 18 

26
28

27 · . . .. · ... . . .... " .. .. .. . .. 16 16 18 
· .... ..... ... " ..... .. . .. . .. . . . .... . . . . 16 , 



·8 OAMBRIA STEEL . 

SHEARED PLATES. 

nlClUSS II Ileus 

YW' 

I I h I I ;. I I to I 
, 

• ... I I I I tI 
.- , 

II1IIUI I.DGYI II !lewD 

" 400 '25 '" 000 000 600 000 000 
2S- 30 375 625 000 '00 600 '" 625 625 
31- 36 "5 '" 523 550 550 575 '" '" 575 
37- U '50 515 550 '" 6\0 000 000 000 575 
43- 48 '50 5!5 575 000 600 600 600 000 600 
,9- 54 '50 6!5 550 000 600 '" 625 625 600 
5.\-60 '00 5" '50 600 600 '" 625 '" 600 
6\- 66 350 '" 000 575 '75 '00 600 600 '00 
67- 72 325 '50 600 '" 550 '" 575 57' 57' 
73- 18 '" '" 440 540 540 '" 540 '" 79-84 .00 '" 440 540 540 540 540 540 
85-00 "" '75 '00 .50 '50 .50 .50 .50 
91- 96 '00 '" '50 .00 '00 .00 .00 .00 
97-102 '75 300 325 '" 375 '" 375 375 

\03- 108 '50 '75 300 350 350 "" 350 350 
\W-tH. 175 '00 '" 275 '" '" 300 300 
1Ii-I!O 175 200 '50 250 .50 '50 250 
t2t- 1Z6 180 180 180 180 180 180 

....... 
I 72 ! 115 ) 124 1127 1127 1 127 1127 1 127 i Ooa_ 127 .... 

Minimum Diameter of Heads (Circular Plates) - 30 inches. 



OAMBRIA STEEL. ,. 
SHEARED PLATES. 

nlCUlSII [I IJCID. 

III I III I 1'1 I III I 11 I 
... 

f I 'l 
, 

" , ... 
UlIIUI IUGI1I II IIClIJ 

" 25- 30 

"" &25 500 '" 
.,. ." 4.25 <00 375 "" 31- 36 

'" '" 500 500 500 '" '" .00 375 ... 37- 42 

'" '" ... '" "5 500 '" '00 375 350 ,3- .. 

'" "" "" '" 525 500 '" '00 375 ... ,9- 54 

'" '" "" 625 525 .,. ." '00 375 '" 55- 60 

"5 '50 "" '" 525 .,. 42, '" '50 '" 61- 66 

'" '" '" 500 500 475 42, 375 '50 300 67- 72 

5!5 500 '" '" '" '" 375 '" '00 28' 73-78 

500 ." '50 '" 4.25 375 "" '25 .00 !8ll 79-84 

'" .00 .00 375 375 3.\lI 325 !8ll 27. '" 85-90 

'00 375 '" 3" "5 300 275 ... ... '" 91- ~ 

375 ." '" '" 300 275 ." . " 2" 24 • 97- 102 

'" '" '" 300 !75 '" '" 180 175 ... 103-IOS 

300 '" '" '" '" 225 • 00 175 16 • ." 109-114 

275 25. 2" 225 225 '00 200 175 .60 ." 115-120 

16. 200 200 175 175 16. .60 150 14' 14' 121-126 

127 126 1 126 1 126 1 126 1 126 1 125 1 125 125 1 125 1~ 
Larger siteS up to 4 inch thickness, finished weight not exceed-

ing 12,000 pounds, will be considered. 



.. CAMBRIA STEEL . 

WEIGHTS AND DIMENSIONS or 
STANDARD I · BEAMS. 

..... 7:.." "'1!~ I .... I ~ol l ~ .=" ..... 
l .. bIr. , ... - - ",. 1 .. , .... ..... ,-
8' 3 ,., '.63 .17 '.33 , 
• • 6.' 1.91 .26 ,." • 
• • 7.' l!.!1 .36 ,." • 

.9 , 7.' 2.21 .19 2.M , 
• • 8.' '.60 .26 '.73 • 
• • 9.' 2.79 ... ,.. • 
• • 10.a •. '" A' US • 

B" , 9.75 '.81 .21 '.00 , 
• • 12.25 .... .36 3.16 • 
• • 14.75 , ... .5O 3.29 • 

BI7 , 12.25 3.61 ." 3.33 , 
• • 14.15 .... .35 3.<, • 
• • 17.25 ,-" .47 3.57 • 

B21 7 15.0 ... , .!5 .. " , 
• • 17.5 6.15 .35 3.76 • 
• • 20.0 , .. .l6 3.87 • 

.25 8 18.0 ,." .27 '.00 3 
• • 20.25 ,." .35 .... • 
• • 2'2.75 6.69 .44 ·U7 • 
• • "." 7.43 . 53 4.2 • • 

'" 
, 21.0 8.31 ." '.33 • • • ".0 7.35 .4, .... • 

• • 30.0 8.82 .57 UI • 
• • 35.0 10.29 .73 '.77 • 

B33 10 25.0 7.37 .31 '.M 3 
• • 30.0 8.82 .45 '.80 • 
• • 35.0 10.29 .60 .." • 
• • -40.0 11.76 .75 6.10 • 

'41 " 31.5 ." .35 '.00 • • • 35.0 10.29 .44 '.09 • 
• • 40.0 11.76 .5O 5.21 • 

053 15 42.0 12.48 .41 '.60 , 
• • 45.0 " ... .46 6.5' • 
• • 60.0 t4.11 .5O ... , • 
• • 55.0 16.18 .58 5.76 • 
• • ".0 17.65 .75 , ... • 

Ord~n and !n~1ee a ",.".m;n. 1Z In. 40 lb •• l ~ In. 00 lb •• and 15 in. 80 lb. 
1·Bei:lma abould .. l peclfy by Sectlon Nu.mber. 



CAMBRIA STEEL. 41 

WEIGHTS AND DIMENSIONS or 
STANDARD I-BEAMS . - '7!:' "'t,.. .... , Mo."i ..... .... "i:t .. ..... ... """-, ..... -

i .. ~ ...... - a..~ - ,,.- , .... """-- -
BM 18 65.0 15.93 .46 '.00 • • • ".0 17.65 .58 ." • 
• • 65.0 19.12 .M 6.18 • 
• • 7'-' ".59 .n .... • 

U73 .. 65.0 l!UIl ... .... 7 
• • 70.0 ".59 .58 633 • 
• • 15.0 ".06 .65 UO • 

n89 24 SO.O 23.32 ... 7.00 8 
• • 86.0 25.00 .57 7.07 • 
• • 00.0 26.47 .65 7.13 • 
• • 95.0 27." .69 7.19 • 
• • 100.0 2UI .75 7." • - - --

WEIGHTS AND DIMENSIONS OF SPECIAL I-BEAMS . - .... "'tip.!.,.. , ... r ,.,.,.. "'Will" • .%..,. .... ..... ... ---, ..... ...... - ..... ..... "-"--- , ... , .... - --
8105 12 40.0 11 .84 .46 5.25 • • • 45.0 13.24 .58 5.37 • 
• • ".0 14.71 .70 5.49 • 
• • 65.0 16.18 .32 5.61 • 

U I" I. ".0 17.67 .. , '.00 • • • 65.0 HU2 .69 6.10 • 
• • 70.0 ".59 .18 6.19 • 
• • 15.0 ".06 .88 .... • 
• • SO.O ".53 .98 .... • 

B 11 3 I. SO.O 23.57 .SO 6.40 • • • 86.0 25.00 . 00 .... • 
• • 00.0 26.47 .99 6.59 • 
• • ".0 21." 1.09 6.69 • 
• • 100.0 29.41 1.19 '.79 • 

B 121 20 80.0 23.73 ... 7.00 7 
• • 65.0 ".00 .56 7.08 • 
• • 00.0 26.47 .74 7.U • 
• • ".0 21." " W • 
• • 100.0 29.41 .88 7.28 • 

D 127 24 105.0 SO.98 .65 7.88 , 
• • 110.0 32..18 ... 1.94 • 
• • 115.0 33.98 .75 8.00 • 

-
Or<;kn and inquirlos co"""ml,.. 12 In .• O lb .. 13 In. 60 lb .. and IJ In. 80 Ib. 

I·lka",. ahoWd aiIO tpedfy by Section Number. 



•• CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OP 
STANDARD CII&NNEL8. 

~ 
..... . ~ ...... ' . ... .... ..... /:.. - - -= ...... . o. "- • ..w _ ...... --- ------ ....L ...... ..,. ,,.. , .... 

C. 3 '.0 1.1') .17 1.41 " • • 5.0 1,.47 .26 1.50 " • • 6.0 1.76 .36 1.60 • " 
C. , 5." 1.56 .18 1.58 " • • ,." 1.84 .26 1." " • • ,." 2.13 .!3 1.71 " 
CI3 • '.50 1.95 .19 1.15 " • • '.00 2." .!3 , ... " • • 11.50 3.1. ... "" " 
C17 , '.00 U. .., ..., 

" • · 10.50 '.119 . ." '.04 " • • 13.00 .... ,14 U6 " • • Hi.5O ,," ," 2.28 " 
C2I , 9.75 , ... ,21 2.119 10 

• • 12.25 3.60 ,." 2.20 " • • 14.7S 4.3, ... 2.SO " • • 17.25 ... , .!3 2.41 " • • 19.75 5.81 .OS 2.51 " 
C" • 11.25 .... . .. , ... 10 
• • 13.75 '.04 ... . .. " • • 16.25 '.78 ... 2." " • • 18.75 5.51 .49 2.53 " • • 21.25 ,." .58 '.OS " 

C!9 • 13.25 .... ," 2." II 
• • tfi.OO 4041 ... 2,0 " • • 20.00 5.88 .45 '.M " • • 25.00 '.35 .61 2.8\ " 

C53 " 15.0 4.46 .24 2.60 II 
• • 20.0 • .88 .38 2.74 " • • 25.0 '.35 ,53 2.89 " • • SO.O .... .58 '.04 " • • 35.0 10.29 ... 3.18 " 

C4I 12 , ... '.03 .28 , ... II 
• • 25.0 ,.35 ... .... " • • SO.O 'J!2 .51 3.17 " 
• • 35.0 10.29 • 54 .... " • • ".0 11.16 .,. .... " 



CAMBRIA STEEL. 4. 
WEIGHTS AND DIMENSIONS OF 

STANDARD CHA.NNELS. 

..... .... y"1!!. ... .... ..._ . . .... .. =" ...... ...... ... -..... I ..... ...... " . 11It. I'" 
1_ ..... 

e53 " 331 '.90 .40 3.40 " • • "I to29 ... 3." • • • 401 11.76 ... 3." • • • "I IU' ." 3." • 
" " 501 14.71 .72 3.72 • 
" • .. I 16.18 .82 '.82 • 

~Am~ :.r.. .... ' "" 17. ... .... ..... r.r" " ..... ........ PlNp . . ..... ..... 
. . 

C 269 3 7.1 2.07 .306 1/1 .098 13 

cn • 10.1 2,95 .394 2.09 .07.4. t3 

C86 6 IUt 4.47 ... 8.60 .049 t3 
" " 17.7 5.19 ... 3.62 • • 

C86 6 19.0 '.58 .41 3,56 .0.4.9 t3 
• • 21.6 6.36 .54 3.S9 • • 
• • 23.4 6.S7 .53 3.78 • • 

C89 7 20.9 6.15 ... 3.45 .0.4.2 13 
• " 23.8 6.99 .57 3.57 • • 

C tOt 8 21.5 6.30 .40 '.50 .037 " • • 24.S 7.26 .52 3.62 • • 
C 103 8 23.S 7.00 .50 3.60 .037 " • • 27.1 7.96 .62 3.62 • • 
C90 10 21.9 6 . .4.4 .38 3.38 .029 " • • 26.0 7.64 .50 3.50 • • 

• • 27 . .4. 8.04 .54 3.54 " • 
• • 31.5 , ... .66 3.66 • • 

C 105 " 35.0 10.30 

i: 
.0245 " • • 40.0 11.76 • • 

• • 44.3 

Ii!' 
• • 

• " 46.3 • • 
• • 48.4 • • 
• • 50.0 • • 

;~, 



44 CAMBRIA 8TEEL 

WEIGHTS AND DIMENSIONS or STANDARD 
SHIP CHANNELS . 

Dime .... o ... of Wlndard 6-lnch. 111.3 lb. ahlpchanMI on pa&~ 43. 

-1._ •. 

C" · "". • 

C67 
• (nl 10) 

• 

C59 
II (ISC 13) 

• 

CW 
• (ISC IT 

• 
• 

C61 
• 

• 

C63 
• (1!C25) 
• 
• 

• • 
• 

7 
• 
• 

8 
• 
• 

, 
• 
• 
• 

10 
• 
• 
• 
• 

12 
• 
• 
• 

16.8 
17.8 
19.8 

18.9 
20. 1 
22.5 

21.2 
22.6 
25.3 

23.1 
25.2 "., 
31.3 

M.1l 
26.3 
28.0 
31.4 
34.8 

30.6 
32.7 
36.8 
40.8 

•. n 
5.!Z 
5.82 

5.65 
5.90 
6.60 

6.23 
6.63 
7.43 

6.96 
7.41 
8.:U 
9.21 

7.~3 

7.73 
8023 
9.23 

10.%3 

9.00 
9.60 

tD.8D 
12.00 

.325 3.45 

.375 3.50 

.475 3.60 

.350 3.45 
.4000 3.5<1 
.WI) 3.60 

.375 US 

.425 3.50 

.525 3.60 

.4.00 3.45 

.460 3.50 

.5fX1 3.60 

.650 3.70 

.375 3.40 

.426 3.45 

.475 3.5(1 

.575 3.60 

.675 3.10 

.450 3.45 

.500 3.M! 

.600 13.60. 

.700 3.70 

.049 
• 
• 

.042 
• 
• 

.037 
• 
• 

.033 
• 
• 
• 

.029 
• 
• 
• 
• 

.0245 
• 
• 
• 

(;clleral slope of flange, 2" _ ,(135. 

" • 
• 

" • 
• 

" • 
• 

18 
• 
• 
• 

18 
• 
• 
• 
• 

16 
• 
• 
• 



CAMBRIA STEEL .& 

WEIGHT S AND DIMENSIONS OF 
SHIP AND SPBCIAL CHANmLS.-Continued. 

-"'i ..... ...... 
C05 
" • 
• 
• 
• 
• 

cos • 
• 
• 

13 , . 
• 
• 
• 
• 
• 
\8 • 
• 
• 

S2 

" 37 .. 
" 50 

" .. 
50 

" 50 

~!!M 

AI74 " 11.7 
AI7S 5, 19.2 
AI7t " 10.2 
A177 " 11.8 

• • 13.5 
• • 15.0 

AI7S " 12.5 
• • 1U 
• • 1:;.7 
• • 17.3 
• • 18.9 
• • 20.5 

A179 ,. 15.1 
• • 17.5 
• • 19.1 

AI81 8, 11.4 
• • 19.3 
• • 21.5 

AI83 " 20.3 
• :Z2.6 

• • 24.8 
AI85 10, 23.6 

• • 215.1 
• • 28.5 

9.30 .38 4.00 
10.29 .45 4.08 
10.88 .50 4.12 
11.76 .56 4.\9 
13.24 .68 UO 
14.71 .79 4.42 
16.18 .90 US 
13.25 .47 U7 
14.11 .55 3.85 
16.18 .63 3.93 
17.65 .12 .... Il! 

3.42 I 
5.64- " " 3.00 1.-11 1\ 
3.47 ." ... 
3.95 .39 l 4.41 . ., 
3.66 .37 1 4.13 .41 
UO ... ,'. 
5.07 ... 

~ US .53 
6.02 .58 
4.61 . ., I 
5.13 .46 ,'. 
5.60 .48 ! 
5.09 .42 I 
5.64 .44 'I 6.30 ." 5.96 ... 

H 6.62 .48 
7.27 .52 
6.91 .47 t 7." .51 
8.35 ." 

.013 
• 
• 
• 
• 
• 
• 

.016 

• 
• 

• 
• 
• 

LIS • 
• 
• 
• 
• 

1.25 
• 
• 
1.35 
• 
• 

1.48 
• 
• 

1.61 
• 
• 

... 'UI_ III ..... 

1\ 
21 
1\ 
1.(}8 
1.14 
1.20 
1.01 
1.08 
1.14 
1.%0 
1.26 
1.33 
1.10 
\.16 
1.23 
1.18 
1.24 
1.30 
L29 
1.35 
1.4 t 
1.40 
1.46 
1.53 

1\ 
• 
• 
• 
• 
• 
• 

" • 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

" • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
J 



r .6 CAMBRIA S TEEL 

WEIGHTS AND DIMENSIONS or STANDARD 
BULB ANGLES . 

.... W1!1 _ . ...... . - y;~~ 

• .:&., ..... 
"'~ .... rw. Lor. 'lIlb Los . " I I Ib. ........ ... .. .... ,- ... .. ...... , 

--------------
A 187 '" 12.2 3.58 .350 1.025 " ~ (ISIl fJ · 12.8 3.76 .371i .315 1. 050 • • • 14. 1 4.14 .425 1. 100 • • · 15.6 4.58 .475 1.150 • 
A 188 7 x 31 IS.3 4.50 .375 1.125 " .. (&D18) • 16.8 , 4.94 .425 .425 1.175 • • • 18.6 5.46 .475 1.225 • · • 20.0 5.90 .&25 1.275 • 
A 189 8" 3t \8.0 5.29 AOO 1.225 22 

Q(1SB11ZJ • 19.6 5.78 .450 .450 1.%75 · • • 21.6 6.34 .500 1.326 • • • 23. 2 6.83 .650 1.371) • 
A 190 9x 3t 20.9 6.14 .425 1.325 " " (lSBiIS) • 22.1 '.68 .475 .475 1.375 • • • 24.8 7.29 .525 1.425 • • • 26.6 7.82 .575 tA7S • • • 28.6 8.41 .625 1.5~6 • 
A 191 lOx H 24.9 1.32 .475 1.4 50 23 

" (1IS!i. 18) • 26.9 7.9D .525 .525 1.500 · • • 29.1 8.55 .575 U SO • • • 31.1 9. 14 .625 1. 61)0 • • · '33.2 9.77 .675 1.650 · • • 3&.2 10.35 .72S 1.700 • 

, 
WEIGHTS AND DIMENSIONS OF 

CAR SIDE STAKES . .- - ... l .. . f .. tIo~_ .- .... ..... Width. .. ,~ ..... ""-- ~ ••• bOrof h_bIo". 
,~ 

~ ,- s.. h .. 'a ... ,- ..... ---
L2 7 2\ 6.7 2.10 ... I 2, 23 • • 2» 8.7 2.54. I n • • • • 2» 11.7 3.42 I ... • • 



CAMBRIA STEE L. '7 
WEIGHTS AND· DIMENSIONS or REGULAR T-BARS . 

EQUAL LEGS . 

y." .... ""'- .. - 1hiebl .- .... - • • .r • r .. • ...... I~ '" - - ,~ ....... . ..... 
-- .... .... ..... 1 ... r .. ...... ,.la 

T 5 1 1 t toh t toh .89 .26 24 

T 181 1\ 1\ I, " n h"i> 1.37 .40 " 
T 183 1,\ 1,\ /. " \ h"i> 1.51 .44 " 
T 187 1\ 1\ h" \ h"i> 1.60 .47 " 
T 188 1\ 1\ h"i> h"h 1.70 .50 " 
T 191 1\ 11 h"i> h"i> 1.94 .57 " 
T 193 1\ 1\ \ "h \ " I. 2.47 .73 " 
T 194 11 11 I " ,\ I " ,\ 3.09 .91 " 
T 37 2 2 I "f'< I "f'< 3.56 1.05 " 
T 39 2 2 t. " I I." I 4.3 1.26 " T 41 2\ 2\ I " f'< I " I. 4.1 1.19 " 
T 42 2\ 2\ I. " I ,\ " I 4.9 1.43 " 
T 47 2\ 2\ \ " f'< \ " ,\ 4.6 1.33 " 
T " 2\ 2\ 1\ " I f'< " I 5.5 1.60 • 

WEIGHTS AND DIMENSIONS OF REGULAR T-BARS. 

UNEQUAL LEGS. 

Wida ..... "'- "''- WeiChl ~ .... .... • • .r • ,. • ".bor. ~ "'. - 0- ,- ..... ...... .... ... '"'- ...... O·la 
....... .... ----

T 16 1\ In /r to t hton 1.48 .43 25 
T 18 1\ 11 '\'i> ,\ " I 1.56 .46 • 
T 20 1\ 1\ \ • h I " h 1.25 .37 " 



4 8 CA14.BRIA STEEL. 

WEIGHTS AND DIMENSIONS OF STANDARD ANGLES. 
EQUAL LEGS. 

SIze& not 1~lally marked were adoptM u "tandard, May 21. 11110. by tbe 
A-.cialion of Amcrkan St .... l Manufacture .... for brid~. car, . hip and i cnera\ 
bundiltll construction. Si.elI ma.rked • an! of .pedaL tbkkn .... and aoe not 
A. A. S. M. Standard. 

1 ';:: [.!.I= IZI.1. ..... I':.: lill .. oiou. I"''' .- -. ,. , ... I ... · I .... : ·'~ 
... , .... ,"'-

A.l I i X Ii 
1 A.' , 

" 2.40 
HxH , 

" 2.86 • 1+ X 1+ , , 
" 3.31 • It X It 

, , , 
" 3.75 , , HxH , , 
" 4.18 

"A. 1 
2 " 

• , 
" 4.61 , " • , 
" 5.03 • 2 ,2 • , 
" &.44 • , " II · , 
" 5." • '" i • , 
" 6.23 • • 

" : " . 
1 A.' 1 1~ '\1 

, 
" 4.36 P , 
" 5.06 

• ! ; :0 IIi • , , , 
~I I ~ 

5.75 
• • , 

"' 6.43 
• ! : 5.9 • , 

" 7.11 
• '.8 • , 

" 7.78 
• • i, 7.7 

, , 
" 8.« 

A,1' '.9 • , "' 9.09 , 
,.1 • , 

" 9.73 , 
• 7.' • , 

" 10.37 , 
• 8.3 • , 

" 11.00 , 
• , 9.' , • , ; 10.4 1 A,_ 8 ,8 A 7.75 ·A.' '.8 8 ,8 8.68 

! : 7.' , 8 ,8 t 9.61 • 8.5 • 8 ,8 
~ 10.53 • : : 9.8 · 8 ,8 lUi • 11.1 • 8 ,8 Il lUi • :: 12.4 • 8 ,8 I 13.23 • 13.6 , 8 .8 Il 14.12 • • :: Il!:! lhi: • • 8 ,8 1 15.00 

, • 8 " In .. :, 15.87 

• • :: 8 ,8 11 16.73 

~:n:;;d Ship Section. ~ • n. 



CAMBRIA STE EL. .9 

WEIGHTS AND DIMENSIONS or STANDARD ANGLES. 
UNEQUAL LEGS. - Slra notlpedaIly marked _ adopkd .. ttandard. May 21. lIllO. by 1M 

......a.llon 0( Amnialn Ste.1 Manufacturen. lor brid...,. (:1,' • • hll> and ...,~ 
bulldinll CONuualon. SI%CI "",.kt<i • an! 0( IJ>K1a! Ihkt_ and ........... 
A. A. S. M. ltandArd. 

-..... ru. . YtiA;kl "" .... "", . Ytirkl •• . "'""- - r.. • . ........ - r.. • . ~. """- .~. ..... 
-------- --,--w. ,- I"'- ..... ".111. 

W. , .... ,"'- ,... st-'''' ----- - ----,--
A 912lx2 ,.. 2.is .81 '99 · .. Xl 

72 ,m 
• 2t x 2 

+ 
3.6! '-06 " · ., 8-5 '.48 • 2ix 2 '-' 1.31 • · ., .. ,., 

• 21 x 2 ... '-55 • · " At 11.1 ,-" • • 21 x 2 ". 0-' '-78 • 
• x, 

12.4 ... , , . 21 x 2 1 0.8 '.00 • 
• x, A 13.6 3.98 .. 
• x, I" 4.3, 

A 93 , x 21 II '.5 1.31 • • 4 .. ! 16.0 4.69 
• 3 x 21 hi 5.' 1.62 

.. 4 .3 t/ 17.1 S.03 
• .. 

4 " I 18.3 5.36 3 x'i I t 0.' 1.92 I • , x 21 I. 7.' 2.22 • • , x'i 1 8.5 2.50 AlOl 5 ., ,o,t 8.' 2.40 
• • , 

"I ,.. '.5 2.78 • 5 • 3 jt , .• '.86 • • ., "t 11.3 3.31 
• • x, At 12> 3.75 Ai 3t x 21 

+ 
l.' 1.4.01 • 5 x3 14.3 ·1..18 • 3t x 2t 0. 1 '-7i • 5 x, I 16.7 4.61 • 31 x 2t 7.' 2. 11 • 5 x, II 17.1 3.03 • 3t x 21 

" 
8.3 :U,3 • • 5 x, I 18-5 5.44 • 31 x 21 1 , .• 2.73 .. • x, V 19.9 , .. • • 31 x 21 h 10 . .( 3.06 .. 0 x, '" 1.23 

'A ' Hx3 

II 
5,4 1. 56 AI03 

5 X'I \' ' .7 2.56 • 3t x 3 '.0 1.93 • 
• x, 

1M 3.0S • 31 x 3 7.' 2.30 • 
• x, 

+ 
12.0 3.53 • 3t x 3 '.1 2.65 • 

• x, 
13.6 4.00 

" 3ix 3 1 t 10.2 3.00 " 5 ., 15.2 4.47 
" 3t x 3 t 11.4 3.34 • 

5 X'I 
16.8 4.92 • • 3t x 3 12.5 3.67 • 

• x, t/ 18.3 5" • • 3t x 3 13.6 ' .00 • 5 x, ! 19.8 5" , . 3ix 3 
f W·7 4.31 ' . 5 x, V 21.3 0-" • • 3t x3 tt 15.8 4,62 • • 5 x. 22.7 6.67 • • 31 x 3 i 16.8 4092 .. 5 x, t/ ,4.3 7.09 

Staodard Analeo nry ollly by R Im;h. ~lbowllon_1S. 
t Su.odard Shll> Stctlort. 



•• CAMBRIA S T E EL . 

WEI GHTS AND DIMENSIONS OF STANDARD ANGLES. 
UNEQUAL LEGS.-CO~TlXURD. 

Slut not specially marked ",ell: adopted .. etandard, May 21. HUG, by tile 
A$Io<lation of Am~n 5_1 Manufactun:n, for bridr;' car, aIlip and ", .... ral 
buildin. oo",truction. Si.a marked· are of lpecia tbkk ness and all: not 
A. A. S. M. nandan:!. 

"",. "till! ~ ftl<k_ W'ickl l ~ Ioo:tloa Di--.u- I:- " ...... ,-- ...... - I:c. Boclloo.. ,~. ,~ 

"'· 1 ... --- ----
I .. ,. 1"'- ....... .... I ..... 1"'- ....... lilt· I ... 

1t.7 ----
AI06 , '" II '.42 Ai07 , .. I 12.8 3.61 
• 6 '" 11 13.5 3.97 • , .. 1 14.3 4.18 
• 6 X 3, 15.3 '.50 • 6 .. \6.2 4.75 
• 6 x31 hi 17.1 '.03 • 6 xl n 18.1 5.31 
• , x3I H 18.9 '.55 • , .. I ,0.0 ,., 
• 6 X 3, 20.6 '.06 • 6 .. 1 21.8 6.40 
• 6 x" "., 6." · 6 xl 23.6 6." 
• 6 '" 1 ".0 7.06 • 6 .. II ,5.4 7.47 
• , x3I 2.\.7 7.55 • 6 X, A ,7.2 7.98 .. , x31 II 27.3 8.03 .. , .. 28.' 8.50 

• • 6 X 3i I 28.' 8.50 .. 6 xl I 50.6 '.00 
WEIGHTS AND DIMENSIONS OF SPECIAL ANGLES. 

EQUAL LEGS. 

'''''Y "" I";" ~ ...... --~ 
YoiJU ~ 

• D .. euIou. -. ';" • ,~ l:- • ~. ~ """- ........ "'. "'. 
1D<Mt. loa huU. .I~ r..a... I .. L ....... Sq.I .. 

A 3Si 1x I I .59 .17 A41 2t x2i n 2.75,1 .81 
" : t X I ,\ .84 .25 • 2t X 2t I 3.62 1.0G 

• 2t X 2t n ,., 1.31 
AS7!x! ). .80 .23 
• I X I 1.16 ." • I X I I 1.49 .44 An 21 x 21 ,!. ,., 1.31 • 21 x 21 ,., 1.62 

• 2 11:21 I 6.' 1.92 Aas it x It ). 1.01 .30 
• It x It 1.48 ." • It x I t I 1.9~ .56 A47 , x5 ),1 12.3 3.61 

• , x5 14.3 4. 18 
A4 It x It I 1.44 ." • , x5 It 16.2 4.75 
• HxH n 2.12 .62 • , x5 N 18.1 5.31 
• Ii x It ,!. 2.77 .81 • , x5 20.0 5.86 
• It x It 3.39 1. 1)0 • , x5 11 21.8 6.40 
• It x It I 3.99 1.1 7 • , x5 23.6 S.94 

Standard AII&~ va,y only by n inch. St:<:tioIUlIOOwnol1 paa .. IS Bnd 19. 
t Standard Ship Srction. 



CAMBRIA STEEL. " 
WEIGHTS AND DIMENSIONS OF SPECIAL ANGLES. 

UNEQUAL LEOS . 

. ..... "':f.;1 :::: .... ...~I!! .... ' - --. .... - ,. . .... -... *1 5Woo .- .-.. I--- .. 1--- ... .... .... .... ... !'IuD! It bt. - - ---- - -- - ----------
AI!9 , .. h 3.07 .go AIOII I ,31 n 15.0 HO 
• 3 " I '.1 1.19 • I ,31 I 17.0 5.00 

• 3 .. h '.0 1.47 • I ,31 n 19.1 5.59 
• , .. f '.9 1.73 • I ,31 f 21.0 6. 17 

• 3 .. n 6.8 2.00 • I ,31 II 23.0 6.75 

• 3 .. I 1.1 2.25 • 1 "I I 24.9 7.31 

• 1 x 3. II 26.8 7.87 
.01.131 , "I h 1.1 2.25 • 1 ,31 I 28.7 8.4! 

• , ,31 I 9.1 2.67 • 1 "I II 30.5 8.97 
• , ,31 n 10.6 3.09 • I ,31 I 32.3 9.50 
• , ,31 I 1t.9 3.50 

• , ,31 n 13.3 3.90 

• "I I 14.7 4.10 
All! 8 " I 23.0 6.75 , 

• 8 " n %5.7 I." • , "I II 16.0 4.68 
• 8 , , I 28.5 8.36 

AI3S , " f 11.0 U3 • 8 , , II 3t.! 9.1.5 

• , ,. n 12.8 3.75 • 8 " I 33.8 9.94 

• 5 " I 14.5 4.25 • 8 " II 36.5 10.72 

• 5 " n 16.2 4.75 • 8 " I 39.1 11.48 

• , 
" f 17.8 5,23 • 8 ,6 II 41.7 n.t5 

• 5 " II 19.5 5.72 • 8 , , I 44.2 I~.OO 

Sectioonllhown on ""Ie 19. 



•• OAMBRIA. S TEEL. 

BEAM TABLES. 

Tables of safe loads for beams and channels and spacings of 
I·Beams for floors are given with explanatory notes on pages 
100 to 135. 

BEAMS AS GIRDERS. 

In some cases two or more beams may be boiled together side by 
side to form a girder, in which case cast iron separators with bolts 
should be used to hold tbe various members together. Separators 
should be placed at each end of the girder, at points of concen­
trated loading. and for uniform loading should be located at d is­
tances apart not greater than twenty times the width of the small· 
est beam flange. in order to laterally support the upper flanges 
which are in compression and prevent their failure by buckling. 
The sepanltors should preferably fit d~ly between the beam 
flang(-s so a~ to unite the beams form ing the girder and thereby 
cause them to act together in resisting the load. Tables of Stand­
ard and Special Separators arc given on pages 66 and 67. 

CONNIICTION ANGLES. 

When beams arc coped or fitted together at right angles, con­
nection angles arc generally u!!ed, standards for .... hich. covering 
usual casell, are shown on pages 53, 54 and 55. Explanations and 
tables of limiting spans fo r which these standards may be used are 
gh'enon pages 56 to 59. Beams may be fitted together thus with 
flush tops or bottoms or in intemlediate positions, as required in 
ca&('s where the girder or t rimmer beam is the larger. In cases 
.... here the girder or trimmer beam is the smaller, special stirrups 
or other connections are required. 

LIVE LOADS FOR FLOORS. 

The following loads per square foot, elCclusive of weight of floo r 
materials. show the range assumed in usual practice: 

Dwellings ................ 70 lbs. per sq. ft. 
Offices ................... 70 to 100 lbs. per sq. ft. 
Buildings for public assembly . 120 to 150 Ibs. per sq. ft. 
Stores, .... arehouiICS. etc ...... 150 t0250 lbs.and upwards per sq. ft. 

On page 328 are given in detail the $lfe loads for which floors 
should be designed in accordance with the building laws of 
various cities. 



CAMBRIA STEEL. '3 

STANDARD CONNECTION A.~GLES 
FOR I-BEAMS AND CllANNELS. 

f'OR 3~ AIfD ,," 
BUWS AII'D CHAfifllLS 

:"·er·.. ~~!-l' 

~m@ ! 
,. e"J: ,,"J: t"AlfOLaS.a"LOfiG 

"BIOIIT 4..1 LBS. 

f'OR e~ Q" AIfD to" 
BUllS .ufO OliAlflflLS 

~
~'F-1 ~m: 'J , , , 

• - .. _ ~~-. "CZH:J 
.. .. ~ :: ... -b.ci> 
2- s"J: ,,"J: *"AlfO!.&S·~f'LOlfCl 

WB10HT 11.3 LBS. 

f'OR l1),~ lS"AIfD 30~ 
BUWS .ufO CBAlfIfBLS 

fOR '~S"AND .," 
BUlil8 .uro CHAlflfBLS 

~ ef-: ~H' 

qB .. _@J 
,. s".( ,,".( f'J.lfClLl8-3"LOlfO 

Wll0B1' Go, LaS. 

~~ )1;1 ) : , .... I ' .dr2 .~-. -0 

2- 4"( 4".~" AlfOLCI.a;"LOIfO 
Wll0H1' lG. l LBS. 

f'OR :W"SUIIS 

i""f-: • ...;'!"Io· 
; .. 

, 
1-+ .- • ',r' -0 , • t - • ,1- -e • -& t- -. ;1 

• t - -. , I "' ·0 

-t- • , 
• ,,1" -0 , • . - -. .cs __ 

~ 
a- 4". 4".~" ANClLml-I'I".f'LONO 

WIlOB'!' 37." LaS. 

All ri~u and bolt. to be K" di2mettr; an oprn boIn U' diamett •• 



.. CAMBRIA STEEL • 

LOCATION OF CONNECTION ANGLES FOR 
STANDARD BEAMS or THE SAME OR DIF-

FERENT SIZES FRAMING OPPOSITE, 
BOTTOMS OR TOPS FLUSH . 

... L -C0" ... ~-. 
-D 

'i.-.----- 0 --- ' . ¢ 
, -0 ~~ .... 
tit -.... _- -0 

-'--- - r 'l 
: A '-=- 00 "1'- 9 

- i' MIl'IIMUliI. ....... 
" 0 • B C D • - ------------... 'C. , ... ... - ..... ---... --------------- --

• 8 1)i , ~ ,~ ,~ ,~ .... . - . 
4 3 , ~ ,~ ~~ ~~ ~~ _. ... ... ... 
4 4 2 2 .. - .. - ... ... 
• 4 ~~ ~~ ~~ ~ll " i - .. • • 2" ........ 

• 4 ~ll ~ll ~~ gll III .. . . ., • • .. .. .. • • a 3 3 • a .. .... .. , 4 ~ll !a ~a i~ i~ .' ..... .-, • 
•• 

, • 2_ , , 8 !i "'- ... ... 
• 4 3 H 

~a I~ I~ I~ ' ll ....... • • 4 .. • • 4 II • , 4 ...... • • 4 4 ....... .... -
• • 4 !a I~ is :U !i 

; ~ • • 4 ._-• , 4 • • 4 4 2" .. • • 4 !i 4~ 3 3 3 ... . _. .... .. .. • 4 

~a I~ I~ U 
~ 

~'~ .. .. • 4 

•••••• 
,. , 4 .. • 4 4 .. • 4 4 ..... .. .. , . • • 8 !i ....... . .. .. 



, 
CAMBRIA STEEL. " 

LOCATION OF CONNECTION ANGLES FOR 
STANDARD BEAMS OF THE SAME OR DIF-

FERENT SIZES FRAMING OPPOSITE, 
BOTTOMS OR TOPS FLUSH. 

---~---- CO' -"~D 

0 ... '" ¢ It.-r--O 
O~I~L 

~ 
-----.--'t 

-..... --- -0 00 ---r- 6 
A A ' 

-- t"MUIIMUU. .......... 
~I- B c 0 • M 0 ,- --- ------

• &lD 'C • , ... ,~. ,- , ... ''''. .... .... ... 
----- --- ----
" S' &~ 

,~ ." 3 , ~~ " & " S' ." ~n "'j 
I " 10 ." ' )( 3 , ,~ 

" " • • 3 3 3 ., ,. S' 

~~ l~ ~ll " "" ~ ,. 9 ' 3 1, a. a'. 
I II 1. 10 '" ." " .. H, ,. '" 6 3 a a 0 0 ,. ,. 7,. 7" 3 3 a 

IS S' 
~g ' " ." g~ "' " IS 9 ' , .• ." 3

'
, 

~~ " IS 10 4', ." g'. a~ ," IS 12' i~ 6 3 3 0 0 
IS ,. 

~" 3 • a . ... 
IS IS 9 ,,. 

'" ' !i ...... 
20 S' i~ l~ 2 " S" 2 " " '. . ., 20 9 ' a S 3 0 
20 10' S • 3Ji 7,. ~Ji .,. ,. 
20 '" i ll 6 3 S 0 0 
20 ,. 7 ,. 3 S 3 .... ... . 
20 16 9 9 ' Ji gll :ll .... 
20 20 10 lD .,. .... ., 

2' S' 10~ III 2 " 6 ,. 2 " 0 " " 0" ., 24 9 ' lD 3 • 3 .. 10' 11 • 3 Ji 8" ~" ." ,,. 
24 12' 10Ji • a 0 0 
2, I. ' 10!i 7 !i 3 • 3 0 0 
2' 18 12 9 ' !i 

I ." '" ," l !i 
2' 20 13" 10Ji • a • 1 2 
2. 2. " 12 '" '" '" ....... ....... 

'"OpPQ8ite bnm mUlt be «t ba<:k 0"" inch to clear rivet !>tad •• 

, 



,. CAMBRIA STEEL. 

STANDARD CONNECTION ANGLES FOR 
I-BEAMS AND CHANNELS. 

Standard connection angles for all sizes of beams and channels 
arC! shown on page 53. These aTC of sufficient strength for all usual 
connections of t he various sizes shown , figured on the hasis of 
V. inch rivets or bolts and the fonowing allowable unit stresses 
in pounds per square inch. 

"- SIoojIRiUCI. 
1ield ki_ or , ....... 

t ."",,)oI1*. ~. 

Single She .... r. 12000 10000 8000 
Bcaring-One Side. 24000 20000 16000 

" - Enclosed . 30000 20000 16000 

In cases where beams frame op(XlSitc, the web between out-
standing I~s of standard connectLon angles should not be less 
than ~ inc thick. 

When beams of very short spans are loadcd to their full capac-
ity, the end shear or reaction which has to be transmitted through 
the connections becomes so great that stronger connections than 
the standard should be used. 

The following tables give the limits of length below which the 
standard connections do not apply and for which special designs 
should be made. For all lengths greater than those given in the 
tables the standard connections are sufficiently strong. 

MINIMUM SPANS OF CHANNELS FOR LIMITING 
VALUES OF STANDARD CONNECTION ANGLES. 

W.b Outitandllllr Lec. Conneet.iou. 
Channel . Connec-

tion . 'Wf. !i_oil. field Bolli. 

"tipl ....... ~l. SU&r .w. .... SiDel. S\l&t .w.n.-. ..... .... .. ,~ ..... 1","" . .... ~bBolII. ''''. st.o, li .. 1I. Tunood 80111. 
10000bo •. 1-,;;0.: ...... "' ... ...... ,~ "' ... ,~ 

C5 , 4.0 7650 8840 .8 7070 .9 
• • 5.0 11700 • .8 • 1.0 
• • 6.0 16200 • .9 • 1.1 

C9 4 5.25 8100 8840 I.' 7070 1.5 
• • 6.25 11250 • I.' • !.6 
• • 7.25 14850 • 1.4 • 1.8 

CI3 5 6.5 8550 8840 1.9 7070 2.3 
• • 9.0 14850 • 2.2 • 2.7 
• • 11.5 21600 • 2.6 • ,., 



-
CAMBRIA STEEL. ., 

MINIMUM SPANS OF CHANNELS FOR LIlr'IITING 
VALUES OF STANDARD CONNECTION ANGLES. 

""" ••• her. 

CI7 
" 
" 
" 

C21 
" 
" 
" 
" 

C25 
" 
" 
" 
" 

C29 
" 
" 
" 

C33 
" 
" 
" 
" 

C 41 
" 
" 
" 
" 

C 53 
" 
" 
" 
" 
" 

Cha.nnel. 

6 
" 
" 
" 
1 
" 
" 
" 
" 
S 
" 
" 
" 
" 
9 
" 
" 
" 

10 
" 
" 
" 
" 
12 
" 
" 
" 
" 
15 
" 
" 
" 
" 
" 

8.0 
10.5 
13.0 
15.S 

9.75 
12.25 
14,75 
17.25 
19.75 

11.25 
13.75 
16.25 
18.15 
21.26 

13.25 
15.00 
20.00 
25.00 

15.0 
21l.0 
25.0 
30.0 
35.0 

20.5 
25.0 
30.0 
35.0 
40.0 

33.0 
35.0 
40.0 
45.0 
50.0 
5.'}.O 

9000 
14400 
19800 
25200 

9450 
144.00 
18900 
23850 
28350 

19800 
27900 
36000 
44100 
52200 

20100 
26100 
40500 
54900 

21600 
34200 
47700 

• 61200 
73800 

18900 
26320 
34420 
43200 

• 51300 

36000 
38700 
46800 
55800 
64800 
73800 

8840 
" 
" 
" 

8840 
" 
" 
" 
" 

17670 
" 
" 
" 
" 

17670 
" 
" 
" 

17670 
" 
" 
" 
" 

26510 
" 
" 
" 
" 

35340 
" 
" 
" 
" 
" 

2.1 
3.1 
3.5 
'.0 
3.1 
'.2 
'.1 
5.' 
5.S 

2.5 
2.8 
3.1 
3.4 
3.6 

3.2 
3.5 
U 
'.S 
'.1 
'.S 
5.5 
6.3 
1.0 

6.1 
'.9 
5.5 
6.0 
6.6 

6.3 
6.5 
1.0 
1.6 
S.1 
S.l 

7070 
" 
" 
" 

7071} 
" 
" 
" 
" 

14140 
" 
" 
" 
" 

14140 

" 
" 
" 

14140 
" 
" 
" 
" 

21210 
" 
" 
" 
" 

28280 
" 
" 
" 
" 
" 

3.3 
3.S 

••• 5.0 

'.6 
5.' 
5.9 
6.5 
1.2 

'.1 
3.' 
3.8 • 
4.2 
'.5 
4.0 
'.3 
6.1 
6.0 

5.1 
6.0 
6.9 
1.S 
8.8 

6.1 
6.1 
6.8 
1.8 
8.3 

1.9 
S.1 
S.S 
9.5 

10.2 
HI.9 



!!"'" -

" CAMBRIA STEEL. 

MINIMUM SPANS OF I-BEAMS FOR LIMITING 
VALUES or STANDARD CONNECTION ANGLE S. 

... b Out.lt&ndlq Lep ConnKt.lon . 
I-Beam. Conn..::_ -..... hoW ll •• ,. ...... 11. 

- -- 'I',.;p\ ...... .".. ... Iw-. IilcltlMr .~ .... .. ,~ ~ li ...... .... ......... '''' Dot li .. 1I. fiI'fIOII 101'" ... bor. ---- --- -- ...... ...... ...... 'a ...... 'a --------- . 
05 3 '.5 7650 .. <0 1., 7070 1. , · • '-' 11700 • 1.1 • ... 

• • 7.5 16200 • 1.' • I. . 
0 9 • 7.5 8550 .. " 1.8 7070 2.3 

• • 8.' 11700 • 2.0 • 2.' • • 9.5 15300 • 2.1 • 2.6 
• • 10.5 18450 • 2.2 • 2.7 

8 13 , 9.75 9460 "" 3.0 7070 3.7 
• • 12.25 16200 • 3.3 • •. , 
• • 14.75 22bOO • 3.7 • ••• 

B 17 6 12.25 10350 8840 ••• 1070 5.' • • 14.75 15750 • ' .9 • 6.1 
• • 17.25 21150 • 5.3 • 6.' 

B M 7 15.00 11250 8840 '.3 7070 7.9 
• • 17.50 Hm.O • 6.8 · 8.' • • to.OO 20700 • 7.3 • 9.1 

0" 8 18.00 24300 17670 ' .3 IUIO , .• 
• • 20.25 31600 • ••• · 5.7 
• • 22.75 39600 • •. 9 • '.1 • • 25.2f1 47700 • '.2 • 6.' 

829 , 21.0 26100 17670 5.7 14140 7.2 · • tfi.O 36900 • •. , • 7.8 
• • SO.O &1 300 • ' .9 • 8.' • I • Sb.O 66700 • 7.5 • , .• 

8 33 10 25.0 27900 17670 7.' 14140 '.3 • 

I 
· 1 "·0 

40500 • 8.1 • 10.2 
• • 35.0 640nO • 8.' • 11.1 
• • 40.0 67600 • 9.' • 12.0 

041 II 31.5 231S2 li 26510 8.' 21210 '.1 • • 35.0 29700 · 7.7 • , .. 
• • 40.0 37800 • 8.3 • IDA 

n ~O5 1 12 40.0 31050 26610 '.1 21210 11.3 
• .f6.0 39160 • 9.' • 12.0 • 50.n 47250 • to.2 • 12.8 
• 65.0 48600 • 10.8 • 13. 5 

~ 



.. 
1-______ C_ A_ M_ B_R_" _ 8_T_E_E_L. ______ ._9-l1 l 

MINIMUM SPANS or I-BEAMS FOR LIMITING 
VALUES OP STANDARD CONNECTION ANGLES. 

-....... 
B 153 

• 
• 
• 
• 

13 109 
• 
" • 
• 

13 tl 3 
• 
• 
• 
• 

B 65 
" • 
" 

B 73 
" • 

8 121 
" • 
• 
• 

B B9 • 
• 
• 
• 

B 127 
• 
" 

I- B •• m. 

.... 
Out.-t..ndl.ne I.e .. Conn ... Uon. W. O 

Connec­
tion. PioWl1nu.. "'" ... 

'fi'tipl = ~,':.~ I '=- ..... It'*' 
,..,..... $bop iii .. , .. hnIoiI ... ", Spu. loGck &III, .­..... 

--- . -
IIIW. ,... I'IIuda. Pw..... PMC. """ .... 

" " • 
• 
" 

" • 
" 
" • 

"" • 
• 
• 
• 
18 
• 
• 
" 
20 
• 
• 

20 • 
• 
• 
• 

24 
• 
• 
• 
" 
24 
• 
• 

42.0 
45.0 
1'10.0 
55.0 
60.0 
60.0 
65.0 
70.0 
75.0 
80.0 
80.0 
85.0 
90.0 
95.0 

100.0 
55.0 
60.0 
65.0 
70.0 
65.0 
70.0 
75.0 
80.0 
85.0 
90.0 
95.0 

100.0 
80.0 
81).0 
90.0 
95.0 

100.0 
105.0 
110.0 
115.0 

36900 
41400 
50400 
59400 
67500 
53100 
62100 
70200 
79200 
88200 
72000 
81000 
89100 
98100 

107100 
41400 
60400 
57600 
64800 
45000 
5~200 
58500 
54000 
li9400 
66600 
72900 
79200 
675no 
76950 
85050 
93 150 

1012[10 
SMSO 
93150 

101250 

35340 
• 
" 
" • 

353~O 
• 
• 
• 
• 

35340 
" • 
• 
• 

35340 
• 
• 
• 

35340 
" 
" 

35340 
• 
• 
• 
• 

53020 
• 
• 
" 
" 

53020 
" • 

- -

8.9 
9.' 
9.8 

10.3 
10.9 
12.3 
U.S 
13.-1 
14.0 
14.5 
15.9 
16.5 
17.0 
17.6 
18.1 
13.4 
1402 
14.8 
16.5 
17.7 
18.6 
19.8 
22,2 
22.S 
23.6 
2403 
25.0 
17.6 
18.2 
18.8 
19.4 
20.0 
23.6 
!U 
21.8 

28280 
• 
• 
• 
• 

28280 
" • 
• 
• 

28280 
• 
• 
• 
• 

28280 
• 
• 
• 

28280 
• 
• 

28280 • 
• 
• 
• 

4241 0 
• 
• 
• 
• 

424 10 
• 
• 

11.2 
11 .5 
a.2 
U.9 
13.6 
15.4 
16.0 
16.7 
17.4 
18.1 
19.9 
20.6 
21.3 
22.0 
22.6 
16.7 
17.7 
18.5 
19.4 
22.1 
23.0 
~4.0 
27.7 
28.5 
29.4 
30.3 
31.3 
21.9 
22.8 
23.5 
24,2 
25.0 
29.5 
30.3 
3UL 

- Inl""or _b N~ 0( aundard oonnecllon .nll~ ""nt be c~mftted to 
avoid lnl"rf,,~ooe w;th. beIlm...,b fil~lI. 



eo CAMBRIA STEEL 

STANDARD SPACING OF RIVET AND BOLT HOLES 
THROUGH FLANGES AND CONNECTION ANGLES 
or I-BEAMS, AND TANGENT DISTANCES BE-
TWEEN FILLETS MEASURED ALONG THE WEB. 

"s r---T--.---~j ..... be, 

.too: 
" , Wt. 

, WI. 

t! ~, n • " T ~~ r.;~ 
' n • , T 

fu ". ~, . ---
I ns. ,0.. Ins. In', 

" 
In, . Ins. Lb •. 

~ 
In • . ". Ins. 

-- ------ -
0 ••• ' ft ' N ~ 1tl .. d. 0 ' N '! 11 .... · ... 1% · n.o · ,~ 

· ... · '" · · · ~ .. · ' N · · · 11.0 · ' N · · 0 ... , ~ 'N ~ " · '0.0 · ,~ · · ••• '" · , .. · ' II · · .. .... .~ '" ~ 11.'. · 10.1 · ' N · · · ' • . 0 '" · 10.0 · .~ · · 
' .11 1, '" ~ ,~ · 15.0 · '" · · • · a .1I '. · .... · 2'i · · U .U · ,~ · · .. ~ .. I~. I tt ,in l~tI 

0 11.25 , '" '! o ~ .... s,..; • 

· '<1.71 '. · .... · ". .. · · 11.n · OJ. · · · 16.0 · I ...... · · 100.0 · . .... 1 .... · • 11.00 " '" '! ." IT.IIO '. · 10.00 · ,~ · · .. 11.0 o.~ ' N ~ 1~'" · .... ' N • 18.00 ,~ ,~ ~ oft · 61.0 · '. · · · 10.1$ '" · 70.0 · ,~ · · u .n · ' N · · · n.u · OJ. · · .. .... .~ ,~ ~ 1~~ 
10.0 ' II • 11.0 ,~ ' N ~ · ft · n .D · '" · · · n .o ' N · so.o · '" · · .. ... 0 , . (' 1~'" · n .o · '" · · · .M ' N · ... · OJ, · · .. 15.0 ' !' ' N ~ ., tt · 91.0 · ' N · · · so.o ' N · 100.0 · •• · · · n.o · '. · · · <10.0 · OJ, · · .. ... 0 ,~ ~ I~n .. st.' ,~ O{, ~ ., sa.O · ' N 

n.o ' N · .... · '. · · · '0.0 · ' N · · · 91 .0 · I I tl · · · 100.0 · ,~ · · .. (0.0 0 ' N ~ oft 
&5.0 

I 
' N .. 101.0 • I 1 ,\ l Ji 10." · .... · ' N · · · 110.0 · I H I' · 11.0 · ' N · · · 11&.0 · ,,,, .. · 



CAMBRIA STEEL . " 
STANDARD SPACmG OP RIVET AND BOLT BOLES 

IN FLANGES AND CONNECTION ANGLES OP 
CHANNELS, AND TANGENT DISTANCES BE-

TWEEN FILLETS MEASURED ALONG THE WEB. 

..... ~ -'-'b . ' 
_I _"~-

~~------T-----jlt~ 

!i ,-
WI_ <, W, ," I.'f. m • , T c.~ r.~ 

m • , T 

dd do 
~ .-
I n •. L~. i n •. In •• '". In •• In>. Lbo. l nl. 'M. '". Ino. 

-- - - -- - -- -- -
• , .. \1 ' /I !5 I jt " 11.0 I:i I'i , ' f< ••• ,~ to.O " ••• ." , U .O , 0)' 

10 .0 '" , 1 .11 ' R " I fi 11.0 ' II ' .11 '" , .U ' II .. SO.I I!' I ',", '! ,~ 

' /I I 28.0 " , ... , 
" ':i 10.0 , ' h , .. 1 ~ .. ' W 11.0 " 11 .1 '" 400.0 t~. , ••• ' !" ' R '! ' 1' I t ~, 

I" 
10.' ' II " 12.0 {, 1 ~}i 
IS .O " '. 11.0 '" 11.1 '" n .o , ,~ 

400.0 

' " ' "

1 

, .. ,. l ~t '" '! ' f< 4.0 .0 
lI.n '" .... ' II 
1&.71 '. 11.0 " l1.n ' 1' 0)' U .71 " " .... I}, t lo- H ".S U .O I II -, lI .n , ~ '" ., ' f< 40.0 0)' · lI .n t il 4.0 .0 I : . " 11.11 Hi 1 10- I .... 0), 

• 11.71 ' I~ n .• '" • lI.n • I II I 

~I '1' " 41.0 I I( 1 I N !j " r" I '~ I " • 11.00 • I ii ' .... - I n 
• 10.00 '~.j 1"1 D.' . " I • 11.00 • 1 10- .... . ,~ 



r 
•• CAMBRIA STEEL. 

MAXIMUM SIZE OF RIVETS IN FLANGES 
OF BEAMS AND CHANNELS. 

I-BEAMS, CIUJOfn.a. 

-
I 't"lckl ':I" Dpt'- ... .... k ':I" ...... 

"tlckt, -, • • "."~l • ..... .- ..... .-. ....... .-. 
- - - -- -------, .... ... ,.~ ,- I ..... 1u..,..I'I. , ,"'- , ..... ,""''''11. ,., 
------ ---- --

3 6.(10 
~ " 42.0 :f 3 '.00 ~ • 7~. " .0-0 • ... • 9 .70 " 80.0 !j • 6 .60 " 

6 l'U~lI ~ 
,. lIlI.O • 8.00 ~ 7 "00 •• 6 ... " 7 9.71~ 

6 '800 ~~ •• 80-0 " 8 lUlll U • 2 1.00 •• 80.0 " • 13.26 ,. 26.00 " •• 10ll.0 " ,. 16.00 " ,. 3UiO " 12 20.1)0 !I 12 .. 00 " " 33.00 

---
STANDARD SPACING OF RIVET AND BOLT 

BOLES IN ANGLES, WITH MAXIMUM 
RiVIT8 IN SIZE OF RIVETS TO BE USED. CLliRAl'IOI 

CRI)lPlD AHOLIS FOR RlVrl'IIfO 

<!\]J ~~ 

~-T " . 
'.. . .i. ~ , " ' FOR t RIVI'I'S ~ ~ )iff 

b:lIl+lt" .. t~ .. ." ~ 11" lI il'1UlU1Il 2~ -
ANGLES. 
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OAMBRIA STEEL . 

BEARING PLATES FOR SHAPES USED AS 
BEAMS. 

.. 
ShaJ)K used u beam. f8.tinll on maoonry waUo or ~ will ~ly ~ul", 

bearln .. piau.. '" Ittoe\ or their e<lulvak'nU. let in or upon the maoonry to prop. 
Uly d~rlbute the load the~ with dIM! ftP,rdtotheallowable..te ~Ulft 
for the caUl'" n.oncwork or brickW'C)!k I" a_loll. 

A able of bearln .. otats Is.-lft<> on _6-50, wllkh ci ..... the beatina: , ... 1"", 
In pound. for \'hlts 01 , .. nou. Ilze<I ba.&ed Oft the .,.ft unit ~..., .llowable for 
different cla __ of muonry. A. the It"",-,"h of maoonry van.. lat~l)" accoro­
in, to the aualiUe. of the materlal~. the .... orkmanshlp.nd....,. II is im_l. 
ble to Ilive ab«>lu,"" fi&ulft for _fe unit ~u...,. fl)!" aU cJu.s of ..-ork. but the 
val.- Kivell on p&co: &f a'" ~ to fairly ~t tbeoe for the ....... 1 th"l..o 
of ordinary an::hlt<!<:lutal muonry. The 11"",~h 01 ordinary ~ --.Dr 
dependa upon Ih .. ~rushinll value of the mortar or cement ttted and doe not 
bear any fixed ...,lat10n to the ultima,"" .trenllth of the brick or ocone enterln .. 
inlO the OOII.!uuctloll. 

The table of beanna pla_ .Ii~ the bearina , .. I"", or vario","~ or plattll 
... ·beD ttted with different c~ of ",UO.U)', bul the thicl<_ or the plale 
abould be CO"'PIlted for ~h ..e. 

For 11 pia", of tven ien.lllh and brndth the thkk_ ~ upOn the 
allowable Load an unit at...,., and the width of Ihe flange of the beam or 
chaDneL reoti ... upon il. 

The thickDc!t may be determined by the r:>J1o-,orin, formula 

t .. .866(1- b) ,~ 
I _ thLckn .. of pia", lu Inchto. 
I _ leaa;th 01 plate Itt lDCbel. In a di=tloll perpendicular to the ub of the 

beam o. chann.-!. 
h .... Idth of ~ of beam or channel In IDCbeI. 
R .. ""'ctlon at POlM of IUPPOII in pound ... 
For uniformly dlotrlbuted 10..<11. R .. one-half of the lotId atven In Tablesof Safe 

Load., paltillOO 10 123lndulh~. 
p. _ allowable ~tr_ I .. pOUnd. pn- ~uare \ncb 011 utrtlllt libre of plate. 
tf .. w1dtb of plate In lbe dlre;:tio:m of the as;. of the beam Or c:baI:t!:Ift; i, , .. 

hearina 011 ",.11 in inchtll. 
11 p .. 16 000 Ibl. for Ileel ... ~ ha.VI" 

t-.OOG8-$ O-b) \~ 
ExAKrLIil. 

What ill tm- proper Iize of .~I bearinl plal~ to be u..ed in a wall of hrick laid 
in cement mOrtar to ,upPOH the end of a HI-Inch at.&ndaro I-Sea.", .... ~IUII (0 
pound. per foot. oliO foot _n.luh)""ted to iu.u~ loarl unlformlyrlistribul.('d? 

On ~IOOIn the Table ol Safe Load. Uulformly Olatribuled fo:r Cambria. 
I-Sea ..... the tQt:I.lload is found to be 33 tI30 pounds. and hall ol thill, or 'I 925 
poun<1..o ..... ill he tbe rmct;on at each end. 

On refemnR to the Table of I!.ea.riUII PLu .... on paRe65. the p,roper We fOl" 
thilload on t .... dUlof malOllry in Qu ... tlon is found to he I I" 10". The 
.... ldth oIl'1anRe of. IO-i<>eh olO lb. otandard beam illi.10 Inchea.. 

3ubltltutinl: tbeoe ,-..I .... In the formula for thick_ alv .. 

" / 1692.5 t_.OO6S5(lO_a.IO) , 6xlO-.M2 

The _real. cotJ>merclal Iize above thill ill If Inch, .. hlch ill the th~ 
"""",,-If. ihortn" ~t.I! would lu;t the location b.-t.tn it .... y be Rm 'rom the table 
that. plate S ,,8" wUL ~ve tbe ~ry bearina: value and the ~ of 
thll would he 



... .. CA.MBRIA STEEL. 

STANDARD 
BEARINGS AND BEARING PLATES. 

.. Beul ... Pl&t.It • ........ -. ..- .- .... ' .----..... ..... , .... ..... ~, I ..... 

3 6 6, " I 3.9 36 

• , , , "I • 36 

• , 
" "I • 36 , , 
" "i • 36 

7 8 8, 8, I 9.1 " 8 8 " "I • 64 

9 8 " "I • " 10 t2 t2x 12x : 31l.6 IH 

12 t2 12x 12x! • I" 
15 t2 t2xHix~ 38.3 180 
18 15 t5x15xi 55.S '25 

" 15 15x 18x I 76.5 '" .. 15 15 x 18 x I • 270 

SAn: BEARING VALUES OF WALL PLATES 
FOR VARIOUS STYLES or MASONRY. 

I
..... "" 

.....,. I.. ,... s.. Ft. 

-------
MuerUJ. 

Rubble Masonry in Cement Mortar .. , . " 25(1 18.0 
Brickwork ,," " ..... ' 300 21.6 
Fint Cia" Sandstone" (Dimension Stone). . 400 28.8 

" "Limestone . . . . . . . . . . . . . . . 500 36.0 
" "Granite. . . . . . . . . . . . . . . . . . 600 432 

Portland Cement Concrete 1: 2 ; 4 . . . . . . 600 432 
" .. "1:2:5 ...... 500 36.0 



-
CAMBRIA STEEL. .. 

BEARING PLATES FOR I-BEAMS AND CHANNELS. 

... ·1 8&J" Boarln&" Value of Pl .. te In 1000 Pound •. ... 
bbblo BrW:: ' i\uoI. - I' ....... • ..... • b r-u ia. r-.rt, 110111. = ::: .~tJ~ 

I:I:~ • on , .... :: :::""iOOik ", ... .. ' ... pW ... i1~~"'I,i1 ..... I1~~ 1!.!LiD. 

• Ox • '.0 '.8 6.4 8.0 9.' 9.' 8.0 
4 .. , '.0 7.' 9.' 12.0 14.4 14.4 12.0 

• .. 8 8.0 9.' 12.S 16.0 19.2 19.2 16.0 , 
" 

, 9.0 10.8 14.4 18.0 21.6 21.6 18.0 , 
" 8 12.0 14.4 19.2 24.0 28.8 28.8 24,(1 , 6 x 10 1&,0 18.0 24..0 30.0 36.0 36.0 30.0 

8 8, 8 16.0 19.2 25.6 32.a 3S.4 38.4 32.0 
8 8)( 10 20.0 24.0 32.0 40.0 48.0 48.0 40.0 
8 8d2 24.0 28.8 38.4 48.0 57.6 57.6 48.0 

10 10 x 10 25.0 30.0 40.0 50.0 60.0 60.0 SO.O 
10 10 x 12 30.0 36.0 48.0 60.0 72.0 72.0 60.0 
10 10 x 14 35.0 42.0 56.0 70.0 84.0 84.0 70.0 

" 12x 12 36.0 43.2 57.6 72.0 86.4 86.4 72.0 

" 12 x 14 42.0 50.4 67.2 84.0 100.8 tOO.8 84.0 

" 12 x 15 45.0 54.0 72.0 90.0 108.0 108.0 90.0 

" 12 x 16 48.0 57.6 76.8 96.0 116.2 115.2 ".0 

" 12 x 18 54.0 64.8 86.4 108.0 129.6 129.6 IOS.0 
14 14 x 14 49.0 58.8 18.4 98.0 117.6 117.6 98.0 
14 14 x 16 56.0 67.2 89.6 112.0 134.4 134.4 112.0 
14 14 x 18 63.0 75.6 10o.s 126.0 151.2 151.2 126.0 
14 14 x 20 70.0 84..0 112.0 140.0 168.0 168.0 140.0 

15 15 x 15 56.2 67.5 90.0 112.5 125.0 135.0 112.5 
15 15 x 18 67.5 81.0 1C8.0 135.0 162.0 162.0 135.0 

16 16 x 16 64.0 76.8 102.4 128.0 153.6 153.6 128.0 
16 16 x 18 72.0 86.4 115.2 144.0 172.8 172.8 144.0 
16 16 x 20 80.0 96.0 127.0 160.0 192.0 192.0 160.0 
16 16 x 22 88.0 105.6 139.8 176.0 211.2 211.2 176.0 

18 18" 18 81.0 97.2 129.6 \62.0 19404 194.4 162.0 
18 18 x 20 90.0 108.0 144.0 180.0 216.0 216.0 180.0 
18 18 x 22 99.0 118.8 158.4 198.0 237.6 237.6 198.0 
18 18 x 24 108.0 129.6 172.8 216.0 259.2 259.2 216.0 

20 20 dO 100.0 120.0 160.0 200.0 240.0 240.0 200.0 
20 20 x 22 110.0 132.0 176.0 220.0 264.0 264.0 220.0 
20 20 x 24 120.0 144.0 192.0 240.0 238.0 288.0 240.0 
20 20 x 26 130.0 156.0 208.0 260.0 312.0 312.0 260.0 

Safe Bearing Value of Plate _ Ami. of I'1ate (in oquare inct.e.) X Allowable 
&!Ire Bearing Value (ptr oquare inch) On the Maoonry. 



1 .. CAlltBRIA STEEL • 

STANDARD CAST IRON SEPARATORS POR I-BEAMS. 

IF 
, 

~0 '-~~ 
, 

. : 

i: a -'-Yr- .~ 1 
,. 

, .. · n-.., 
k.-----A·.·.·......,: .. -. Sepuaton. 1Io1t&.lIJ:u .... s.&da 

&ad U. BuY. 

1"1ic\1 
h •• h;-.... -j -~l ~ ~~lJ 
.r1lup 110.. r. .. YricU 1l:oI 

""" ....... ~ " y ... ~.i! j n j ·':·~li .. .- --- -- ij~i -1- r ... , .. B t 1 CZ'·LL'ij 
---- .L--~--- .-'-'a ..... I..w.. ,[~. I ... ihoia. hIMI.: b .. I .... I~ j,. .... , ..... 

SEPARATORS WITH ONE BOLT. 
B , , ••• it 3 t 1.0 .17 I • ." .123 

" 
, • 7.' 'I " 1.3 .26 " .\ 1.01 " 

B I' 5 9.75 .\ " I. ... • ./ 1.04 • 
B 17 • ''-25 ft • ! '.0 .59 " " 1.11 • 
" 21 

7 15.0 '1 ,., ... " '1 I.a • 

" " 8 18.0 .\ • as .n • 51 1.17 • 

"" 9 21.0 Iii 5 • 5.0 .. • '1 '23 • 

" " 10 2.5.0 " • 7.0 .98 " '1 1.26 • 
" 41 

12 81.5 " · 7.5 1.14- • 7 1.36 • 
B 105 I' 40.0 11 \ • • 7.5 1.14 • 71 1.38 • 

SEPARATORS WITH TWO BOLTS. 

" 'I 12 31.5 10' " I 7.8 1.20 / '1 7 2." .24. 
BIOS 12 ':0.0 111 • • 7.8 1.20 • • 7\ 2.76 " 

" " 15 42.0 11 1 '1 • 11.5 1.60 • 7 7! 2.98 • 
BIOI 15 60.0 " .\ • 11.5 1.60 • • 81 2.95 • 
B 113 15 SO.O " ./ • 11.5 1.60 • • 9 S.13 • 
B .. " 55.0 "! ./ I 16.5 2.:8 • 9 Ii 2.95 • 
" 73 

20 65.0 " 7 • 17.5 2.60 • 10 3.01 • 
B 121 20 SO.O "I II • 17.5 ~.60 • • 91 3.19 • 
B .. " SO.O " • U.S 3.25 • '! 1:1 3.19 • 
B '27 " 11)5.0 " 81 • 25.5 3.25 • 3.26 • 
~th, and _~ht.lol tIe1)IlnlOr bolt.1ln a.bovt l:>.ble a", for ,Irdet'll comvc-d 

of two booam. of mInimum .o)Ctlon ulboorn. un.lh.of boIt.I for intermediate 
.Dd mulmum ~01 beam ..... y be obtained by addlna twice the I..ocreue 0( 
..... b thk~ to the Ieoct"- &iyen. 



CAMBRIA STEEL. 6? 

SPECIAL CAST IRON SEPARATORS 'OR I-BEAMS. 

11w 1£1 !0 J ' : , , 
< k __ :xJL-_":!_)! 

Boams. Bop ...... t.on . Boltl, BJ;uare Bo-.ct. 
and u. Nutl. 

10.110 Iht! C.W 

J ~1 ,i, 

1 "qkl~~J ~ ... 04\1 oI~ lOC-
o, ..... ~. Ed j " Ii' IoI1t . :.!I'8 .'J per li'kIIII. ....... '''~ s· ~ ~ . . -1- ... ~ ... .. , ---- HI - h~ Ii] ... , • B , C B 

----------

"" Poo.nds. rw.. I..u.. , ........ ....... ,. 'B 'a ............ 
SEPARATORS WITH ONE BOLT. 

B 5 3 5.5 5h 3 I 1.1 .29 1 4 .95 .123 
B 9 4 7.5 51 31 " 1.6 .38 " 4j 1.01 • 
B 13 5 9.7S 6j 3j " 2.0 .49 " 4! 1.04 • 
B 17 6 12.2S ll' 4 j '.3 .78 " '1 1.11 " 
B 'I 7 15.0 41 " 3.9 .92 • 'j 1.14. • 
B " 8 18.0 8j 4! " 4.7 1.00 • 51 1.17 • 
B 29 9 21.0 Iii 5 " '.9 1.20 " 61 1.23 " 
B " 10 25.0 51 " 6.8 1.33 " 6j 1.26 " 
B 41 12 3t.5 51 " 8.8 1.61 " 7 1.32 " 
B 106 12 4.0.0 111 6 • 8.9 1.58 " 7j 1.38 • 

SEPARATORS WITH TWO BOLTS. 

B 41 12 31.5 101 51 ! 9.5 1.61 I 617 ' .64 .246 
BIOS 12 4.0.0 111 6 " 9.5 1.58 " • 7j 2.76 • 
B " 

15 4.2.0 111 61 " 12.S '.02 " 7 71 '.23 " n 109 15 60.0 
1'1 

61 • 13.0 1.97 • " 81 2.95 • 
B 113 16 80.0 13 71 " 13.2 1.91 " " 9 3.13 " 
B 65 18 SS.O I' H 1 I,. 2.4.1 " 9 81 2.95 " 
B ?3 20 65.0 1'1 7 " 22.9 3.37 " 10 81 3.01 • 
B 121 20 SO.O 141 71 • 24.6 3.34 " " 91 3.19 • 
B 89 24 80.0 141 U • 30.8 4..07 • I' 91 3.19 " 
B 127 24 105.0 16j • 82.5 4..07 • " 91 3.26 " 
~ngth.s aod "'ci1!hu of ""!)Bmtor bolta in above table arc for iin;lers com!)(llle(\ 

of two beallUl of minlmum IIeCtion ... shown. ~nKthi nf bolu fnr intermediate 
and maJ;lmum ' ''es of beallUl may be obtained by addlnK twiDe tile I~ of 
~b Lhlck.o_ to tile 1~l\lIth. VVflI. 

.. 



.. OAMBRIA STEEL. 

FIREPROOF CONSTRUCTION. 
Buildings of fireproof construction consist esscntial1y of a steel 

frame or skeleton to support the floor!!, and in the case of high 
buildings, the outside walls al!1O are carried by the steel fra ming. 
All parts of tbe steel work are enclosed and protected by lOme 
fire-resisting material, which should be of such quality and 
arrangement as not to disintegrate or fall away when heated to 
high temperatures and at the same time exposed to a stream of cold 
water. The fireproofing for the floors, in addition to its ability to 
afford a fireproof protection to the steel beams, must be capable of 
supporting the load and dist ributing it to the floor beams, which 
in turn tran~mit it to the columns and thence to the foundations. 

One of the earlier forms of floors consists of brick arches built 
between and supported by the bottom flanges and lower portions 
of the web of iron or steel I-Beams, but this style has considerable 
dead weight and, as ordinarily constructed, does not provide fire­
proof protection for the bottom lIanges of the beams. Another of 
the earlier forms of lloor is composed of sheets of corrugated iron 
arched between the beam~, on which a concrete filling is placed, 
and this a19O, as ordinarily constructed, does not provide protec· 
tion for the bottom flanges of the beams, besides, it is quite heavy. 

A later style of floor is the hollow tile system, which is composed 
of lIat or segmental arches constructed of moulded blocks of hard 
burned cia)', specially shaped, and of various depths to suit 
different loads and the sizes of the I-Beams supporting them. In 
the hollow tile system, the blocks may also be of porous te rra­
COlla which is lighter than hard clay. 

Various other ~ystems of fireproofing are now in use, the most 
usual fonns of which consist of cement, concrete or other material 
used alone or deposited or arranged about a strengthening or sup· 
porting framework of at eel shape!', bars, rods, wire, wire-cloth, etc. 

Column or girder fireproofing may be accomplished by the use of 
hard clay or porous terra·cotta blocks shaped to fit and endO!lC the 
steel work, or the steel may be wrapped with wire, wire·doth, 
metal lath, etc., and a concrete or plastered coating applied to it. 

Fireproof partitions may be constructed of hollow tile composed 
of hard cia)" or porous terra-cotta to which the plaster finish may 
be direcliy applied, or they may be composed of suitable metal 
studding on which is secured th(' wire-cloth or metal lath that 
serves to support the concrete or other fireproofing, the surface 
then being plastered in the usual manner. 

The dead weights of fireproof floors var)' between wide limits 
dependent upon the system employed, the load to be carried and 
the distance bet ..... een the supporting beams. 
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WEIGHTS OF HOLLOW TILE PLOOR ARCHES 
AND FIREPROOF MATERIALS. 
END CONIITJLUCTIOM. ruT n CB . 

"'WIII fI .... ""- ..... .... tt.~ Yo!pll!! SjIltJ>1 .. 
Ii feet to 6 feet. S inches. 27 pounds. • • 7 • 9 • " . 7 • 8 • 10 • 33 • 
8 • , • 12 • 38 • ---

BOLLOW BItte l[ 1'0& J'UT llCBEII. 

(SIDE CONSTRUCTION.) 

"'WIII tI .... Mt.. ..... ¥ofma. ... Tl,.. ..... , .... 
3 feet 6 inches to 4 feet 0 inches. 6 inches. 'tl pounds. , • 0 • , · , • 7 • " . , • • • , • 0 • 8 • 38 • , • , • • • 0 • , • .. • • • 0 • • • • • 10 • 33 • • • , • 7 • 0 • " • .. • . 

PUTtTlONS. - 1t'llpt .... S.IWO'_ 
Hollow Brick (Clay) Partitions. 2 inches. 11 pounds. • • • • , • 14 • • • • • • • 15 • • • • • , • 19 • • • • • 6 • ,. • • • • • 8 • 'El • 
Porous Terra-Cotta Panition&. , • 16 • • • • • • • 19 • • • • • , • " • • • • • • • 2S • • • • • 8 • .. • 

rt11RnfO, ROOrDfG .urn CZILIHG. 

"""- ToipIrw!ltutl'''' 
Porous Terra·Cotta Furring. 2 inches. 8 pounds. 

" " " Roofing, 2 • 12 • • • • • , • 14 • • • • • • • IS • • • • Ceiling. 2 • 11 • • • • • , • .. • • • • • • • IS • 
6-inch Segmental Arches, 261 poundll per lQuare foot. 
3.-"" <;32"""" 
t-" Porous Terra-Cotta Partilion, 8 pounds per equarefoot. 
8" x 8t" x 2!,' Hollow Brick, 3000 Ibs. per 1000. 

-
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TABLES OF SAFE LOADS- TERRA COTTA FLOOR 
ARCHES. 

The Table of Safe Loads for Flat Arches, page 71, is applicable 
to all shapes of blocks. The areas given are obtained by passing 
a plane through the blocks at right angles to all the ..... ebs and 
are the areas for 1.foot width of arch. Generally speaking, end 
construction block!! of various shape!!, but of the flame depth 
and cross sectional area, have equal strength. The weight of 
the arch has not been deducted in Table of Safe Loads for Flat 
Arches. Thtrefore, this and other dead loads must be deducted 
to obtain the net safe live load for any arch and span. 

EXAlIl'I.K,-What load will an 8-incb arch carry (using a 
Factor (If Safety of 5), for a span of 5 feet 6 inches, the blocks 
havin2' a 1IeCtionai area parallel to the beams, of 44.25 square 
inchest 

Area of 8-incb block in Table _ 37 sq. inll. 
44.25 + 37 - 1.19, Ratio of Actual Area to Tabular Area. 
Safe Load in Table - 228, X 1. 19 - 271 pounds - Safe 

Load for Actual Area. 
Weight of Arch .. 44.25 X 12 _ 531 cu. in. X .06 .. 32 

Ibs.. per sq. ft. 
271 - 32 - 239 Ills. - Safe Load in 100. per sq. Jt. for 

S. F. of 7. 
271 X 7 + 5 - 379, - 32 .. 347100., Safe Load forS. F. of 5. 

Tables of Safe Loads for Segmental Arches in spans up to 10 
feet are given on pages 72 and 73. The areas of the blocks for 
which the 53fe loads are given are the areas per foot of ilrch 
parallel with beams. The weight of the arch blocks has been 
deducted in the Table, 80 that only the dead load of concrete 
fill, plastering, etc., must be deducted to obtain net live load. 

Segmental arch construction is cheaper than flat arch con· 
struction, and is the 'Ironger of the two. \Vhere for any rcallOn 
a flat arch is not deemed necessary, this is an admirable floor 
construction to use. 

Even with this type of construction, the nat ceiling may he 
eecured by suspendmg a metal lath ceiling below the arch from 
the bottom of the beamll. To do this, however, adds so much 
to the COIIt that it is generally cheaper to use the Flat Arch. 

Segmental Arches can also be built with a raised skew. This 
flattens the arch and reduces the amount and consequently the 
cxpense of the cinder conCfCte fill, but it also reduces the! st rength 
of the arch. 

In Segmental Arches, the thrust on the beams (panicularly 
at the bottom of beams) is very great, and where there is any 
doubt of the beams' su~taining the thrust, it is desirable to use 
steel tie rods. These tic rods mily be fireproofed or left unpro­
tected, the best practice being to protect them. 
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SAFE LOADS FOR FLAT FLOOR ARCHES 
OF SEMI-POROUS TERRA COTTA. 
Aa ri, en by manufacture" of tbb meterlal. 

Sefet:1' Factor 1. 

, 
8 1M. : 9 i1ll. 110 iu.1 12 iDa.1 l!j iDa. !UII3. . "'- , w, 

• om 
Squu e Inc:h .. . ., I ,. 1 " I '0 I '3 I •• I ,. 

SUI!. Pounda per SqulU Foot. , -

1 1'1.. 6 I .. 1928 24.8 '088 3733 4459 609' 9022 

2 · 0 · 108~ 1388 1726 2WO 2~08 3430 ~07~ 
2 · • · ••• 888 no. ,34' 160~ 219~ '248 

3 · 0 · '82 .., ,., 933 1114 "24 22~~ 
3 · 3 · 'W .. , . ' 0 ,., 950 1299 1922 
3 · • · 35' 453 .. 3 ... .. . 1120 16~7 
3 · • · 308 394 ... 50' no .,. '''3 

• · 0 · 2n 34' ... '" . ., .. , 1268 • · 3 · 2.0 '0' 382 '65 '" ". 1124 • · • · 2H 2" 34> 4>' .95 ." >002 • · • · >92 ... 30. an 444 608 .00 , · 0 • if 222 .,. ... .01 648 ... , · 0 • 201 260 304 3" 4., '36 , · • · H3 >8. 228 ." 3., '63 ." , · • · ,3, 1---1!ll!. 208 26. 300 m .,, 
• · 0 · >20 ". ,., · 233 "8 3 .. ,., 
• · 0 · m H2 ". ." ... "" ". • · • · '" ,.3 >98 23' 32' .80 • · • · >2, --rrr >8' 220 30, .45 , 

• 0 · n3 HO m 204 280 4>. , · • · ... .... .,. 24 • 360 

8 · 0 · W' '" ". 2>. 3>' 
8 · • · n. "8 >90 2" 

• · 0 · W3 m , .. 2'0 • · • · m --m- 226 

>0 • 0 · ,00 '" 20' 
W • • • >2. ,.. 
n • 0 · U3 ,., 
n • • · >0' '" >2 • 0 · 95 H, 
Abo,·~ Saf~ Loods indud~ w";ght of arch blockoand oth~r d ... d load . AVf!T-

alre w~i,ht of ar~h block. (lbo . per 1"1. It. of a r~h)- Sectiona[ A ..... X 12 X. OO-
Belo~ heavy Iip~", "pa PS Ihould be ulled for ~1irtlli archee on!)'. 
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SAJ'E LOADS FOR TERRA COTTA SEGMENTAL 
FLOOR ARCHES. 

AI etun bJ' m.nutaeturen of thia I1l&terW. 

Weicht of Arch BIGCu not Included . 
• "aetor of Safety T. 

ru ... 4 '" I .... I 8 ""- I 10 '" 
Square Inch • • . 

U'" I I I '8 3. 43 47 

m" .. , 
------ l'ouncb per Squ ..... Foot. .... ;", I~.~ .. 
------

1" 
70. 90. 1078 1178 
9.0 1148 1414 1646 

4-0 l~ 1166 1480 1774 1939 
1363 1740 .079 "79 

" I !li46 1986 23'73 2093 , 1736 2233 2667 2916 

1" 
.,. 79. 9" 1034 .,. 1044 1247 1363 .... is 1020 1313 HiSS 1713 

1196 1689 1838 .009 
1381 1776 2121 2318 • 1036 1976 2369 2678 

1" '" 709 847 9 •• 
744 9" 1143 1249 

/H) 

i~ 
9n 1172 1400 1630 

1072 1379 1647 1800 
1238 1692 1902 2078 • 1379 1773 2118 2316 

1" 
499 641 76. 8" .79 864 1032 1128 ,-0 ia 8'. 106. 1269 1387 
964 1266 lIH2 166' 

1119 1439 1719 1879 • 12b8 1619 1933 2113 

1" 
466 '" .99 764 .,. 088 941 1028 

6-0 m 763 8.9 Illi7 HlS6 
898 1164 1379 1607 

102' 1316 1670 1716 • 1148 1476 1763 1927 

1" 
4.8 '" 668 718 , .. 724 864 244 

6-<l l~ 701 90. 1077 1177 
823 lOllS 1264 1382 

" 847 1218 146t1 1690 • 1066 l3l18 162' 177' 

1" 
384 '08 600 ••• 7-0 620 •• 8 799 87 • 

" 648 834 89. lOS9 
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SAn LOADS :rOR TERRA COTTA SEGMENTAL 
FLOOR ARCHES. 

u riHD bJ' ...... uf..;:t ........ of thb .... wrlAi. 
W'\abt of Meb Blocb not inelud,d . . r..;:tor of Satlt7 1. 

""" .... 
- I . -I .... I 10 iM. 

Squan Inch ... 
.. w. 

I I I •• •• .. .7 

~ 
lin 

Poundt per Square root. 
h.·ln. ...... 

-
m 7.' .. , 1171 ,.SO ,., 

~7. 1127 '84, 1471 • •• '.94 1010 '.60 
1" ... 471 , .. ." <SO '" 7.' ... 

7" '" 800 77' '" 1011 

m 718 "0 , .... 1201 ." '04' 1203 ,.89 • ." 1176 '408 1036 

1" 
.. , ••• .. , " . . " ... 70 • 798 ... ia 89. 72 • ... .. . ... ... '02 • 1122 
7. 7 •• 7 1179 1298 • ... , .... 1312 , ... 

" 
.,. • 11 .. , , .. , ... '" ... 71. ... '" 827 • 7. .'0 ... 

III ••• 808 . .. 1002 71. ". 1108 1208 • .07 1037 1239 1304 

" 800 ••• .. , '04 , .0 • ". .,. .77 ... '" ~2A 94' 770 reg 
'" 78. .08 
l ~i .77 .71 '04' 1137 • 78. 977 1167 1276 

" ••• .94 .. , .78 , 3SO ••• , .. ... .... :~ • 72 so • ,. . 79. ,., 72' • •• ... 
'" ... • 2. ••• ''''' . • 717 ". 110a 1904 

," •• 7 • 44 '" 44 • .,. ••• .. , 80 • 
1(K) :~ 447 ". ••• 7" ,., 98. ., . ... 

~" .'0 784 '.7 '024 68. .79 1000 1147 
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TESTS OF FLOOR ARCHES. 

A summary of the principal data and results of tests which 
were the subject of a paper entitle<! "Tests of Fire-proof Flooring 
Material," published in the T,ansacJwns oj Ihe American Soddy 
r:>f Civil Engineers, Vols. xxxiv and xxxv, is given in the follow­
ing table: 

BREAKING LOAD OF HOLLOW TILE ARCHES. 

• 
• • 

• • • 
• • N.M. 
• • • 
• Dis. • 

12. • Cen. 
8. • Dis. N.M. 
8. • • 
8. • Cen. Port. 
8. • Dis. • 
8. ,. • • N.1\1. 
8. '.5 • 
8. 5.5 • Ccn. • 
8. 5.5 • Dis. • 
8. 5.5 • Cen. • 

10. 7.5 • Dis. Port. 
• • 

NOT",-In the above table the fO)llowlnl abbreviatlo1l8 are u8ed: "E," 
End Cotut ..... ~tlon; "S," Side Conotrucl;on; "Ilani.·· liard Clay; •• Porous ... 
Poroul Terra-Cottaj .. Oil,.·" Distributed Lood; ·'Cen .. •· Con~ntrated load 
M Center; .. PorI .. ' Portland Cement. and" N. M .... No Mortar. 

The Load. per Sq, )'oot In the abo"" table were obtained in all eues by 
dividina the Total Load by doe , uperficlal areo. 01 the ar<:h In "'Iuare f_. 
TM lIorizom.a L Thrult for Distribute<! and Cent .... l Load. "..,.. obtaine<! 
by formul., . !m!br to tlw>R I!~n th~refor on the fol1owinll' paSt'. and for 
C~tml Loads this ilo double that for a Distributed Load Qf the same 
.... eill:ht. 
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THRUST or ARCHES. 

T he horizontal thrust of segmental floor arches, on the assump­
tion of uniform loading, may be found by the following formula : 

3WL' 
2R T-

in which 

T - pressure or thrust in pounds per lineal foot of arch. 
\V - load on arch in poundsper square foot, uniformly distributed. 
L _ span of arch in feet . 
R _ rise of segmental arch in inches. 

For a concentrated load at the center, of weight P, the thrust 

T _ 3PL 
R 

For arches with flat tops and bottoms, such as are used in floors, 
the voussoir joints on each side of the central key are usually laid 
out on parallel lines, and in these cases the thrust may be sleter­
mined approximately by using for R. in the above formula, the 
effective depth of the a rch, which is somewhat less than the 
nominal depth, as indicated on page i7. 

For segmental arches the rise R is the vert ical distallce from the 
highest part of the intrados to the plane of the springing line. If 
the radius of the intrados for segmental a rches is r, the rise may 
be obtained from the following formula: 

r--r. 
R .. r- ,Ir-~ 

R L' 
conversely, r -"2 + 8R 

TIE RODS. 

Although in the completed structure the horizontal thrusts of 
adjoining arches may counterbalance each other, the tie rods 
should be so proportioned and spaced as to withstand the entire 
thrust of the arches, thus tying the structure together and facili­
tat ing the construction . 
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SPACING OF TIE RODS FOR TILE ARCHES. 

The table on the next page was computed from the following 
formula, which was obtained from that giving the thrust of 
arches on page 75. 

in which 

B_AXRXIOOOCl 
WL' 

B _ spacing of tie rod! in feet. 
A _ net area of rod in square inches. 
R _ rise of arch in inches. 

W _ load in pounds per square foot of the arch. 
L _ span of arch in feet. 

The above formula gives the spacing of tie rods corresponding 
to a tensile stress in the rods of 15 00Cl pounds per square inch, 

without considering the flexure of the beams. 

In spacing tie rods, the lateral strength of beam~, for flexure due 
to the thrust of the arches, $hould be taken into consideration, 
explanatioll5 for which are given on page. 78 to 81 inclusive. 

Spacings for other loads than that of the table may be found 
by proportion, thus: 

Required spacing _ 

~1_(Xl + _il[bt of .rt~!n i><>ulKh ptr lQua~ foot __ X .~narlOm table. 
New laid !II LIlI. penq. ft. + .. e!d>t of ucb In LIlI. per IQ. ft. 

Weighu of tile arches per square foot are given on page 69. 

As noted under the heading" Lateral Strength of Beams," on 

paget 82 and 83,care ahould be taken that the spacing of tie rods 
is not greater than twenty timet the least flange width, otherwise 
the safe loads should be reduced to compensate for the strains 

produced by flexure of the upper flange considered as a column 
in compression. 
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SPACING OF TIE RODS FOR TILE ARCHES 
IN FEET. 

For a uniform load of 100 Ibs. per square foot in addition to the 
weight of the arch. 

Nominal Depth of ~b. 
Ineb, •. 

1t~lorfi. 

I I I I I S .... fl.l1<L , 7 8 9 >0 " rio I.oo!L 

EII',eUn Depth or a 1M of ~b. 
InehH. 

"" I ... ~. 8.' .. , e.' ,., 7.' 9.' 
------

3 I SA 8.0 '.5 10.9 12.3 15.0 
" '.5 12.0 lU 16.3 18.3 22.4 
" I 13.2 16.6 19.8 22.6 25.0 31.1 

• I 3.6 '.5 , .• 6.1 6.' 8.' 
• 5.4 6.7 8.0 '.2 to.3 12.6 
• I 7.' '.4 tt.t 12.7 14.3 17.5 

5 I " 2.' 3.4 3.9 4.4 5.' 
" I 3.4 4.3 5.1 5.9 6.6 8.0 
• I 4.8 6.0 7.1 8.1 '.2 11.2 ----
6 I 2.0 2.' 2.7 3.1 3.7 
" 3.0 3.6 4.1 4.6 5.6 
" I 4.' 4.9 5.7 SA 7.8 

7 I 2.0 '.3 '.8 
" 3.0 3.' 4.1 
• I '.2 '.7 5.7 

8 I 1.7 2. 1 
" I 2.6 8.1 
• I 3.6 ... 

Spadnp belo .... heavy lines apply to &rea~r _pallll llian are rca>",,,,,,Rded 
lor tllat deplh of arch. 
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LATERAL STRENGTH OF BEAMS TO RESIST 
FLEXURE DUE TO THRUST OF 

ARCHES, ETC. 

In special cases where the thrust of a floor arch is exerted against 
a beam, channel, angle or other shape without other lateral sup· 
port than the tie rods, or braces, this will produce lateral flexure 
and stresses in addition to those caused by the vert icalloading. 
Throughout the body of the Roor the thrusts of the adjoining 
arches, when completed, will usually counterbalance each other, 
but in the outer beams around shafts or elsewhere, if unsupported 
sideways, the stresses due to the laleral forces should beconsidered. 

The total allowable stress per square inch for the extreme fibres 
of beams has ~n placed at 16 000 pounds per square inch, and 
in order that this may not be exceeded owing to lateral st resses, 
the stress due to vertical loading should be correspondingly 
reduced so that the resultant intensity shaH not exceed the 
allowable limit. This may be calculated by considering the beam 
as continuous and laterally supported at intervals by the t ie rods, 
the spans being equal to the spacing of the rods. 

I n this case the fibre stress due to the lateral forces is: 

, wx,Bt 
P _ - 1-' (I ) 

in which 

pi _ fibre stress in pounds per square inch due to lateral forces. 
w _ lateral load or thrust in pounds per lineal foot of section used 

as a beam. 
x, _ distance of the cxtreme fibre from the neutral axis in inches. 
B - distance between t ic rods or lateral supports in fect. 
I' - moment of inertia about the vertical axis of the SC(:tion or 

that one at right angles to the line of application of the 
lateral forces. 

For I-Beams with the web plac~d vertically, as usual, x, 

becomes equal to ~,where b is the width of the Range in inches. 

In this case the above formula for intensity of unit stress due to 
lateral load ~omes; • 

wbBt 
p' - 21' (2) 
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In order that the total resultant intensity of unit stress shall 
not exceed the allowable limit of 16000 pounds per square inch, 
the stress due to vertical loading must be reduced by the amount 
of the intensity of stress due to the horizontal thrust of the arch, 
as determined by formula (2). 

If p' represents the intensity of unit stress due to the horizontal 
thrust of the arch, and p the corresponding allowable intensity 
of unit stress due to the vertical loading, then 

* p = 16 000 - p' 

Having thus obtained the reduced vertical stress p, the safe 
vertical load of the tables corres'ponding to this stress should ac-

cordingly be reduced by multiplying it by' the ratio 16 ~ and 

similarly for other stresses and corresponding loads, thus making 
proper allowance for the additional stresses produced by the 
lateral forces. 

If the reduction of the safe loads on this account is a consider­
able proportion of the original amount due to vertical loading 
only, it would be more economical to provide lateral braces or tie 
rods at shorter intervals, thus avoiding the use of an excessive 
amount of material in the beam. 

As the stresses due to vertical forces for usual cases of loading are 
a maximum at the center of the span it will ordinarily be sufficient 
to space the tie rods or braces at shorter intervals near the center 
in order to allow for the combined stresses due to vertical loading 
and horizontal thrusts. 

The above method of calculation is not 'exact when considering 
the lateral thrust of arches, or loads from similar materials which 
do not exert a uniform pressure throughout their surfaces of con­
tact with the sustaining beam on account of the friction and bond 
of their component parts, but this analysis of the stresses may 
serve as a guide in designing. 

The above formulre should , be used in connection with the 
tables and formula given on pages 82 and 83 relating to the 
lateral strength of beams, due to compression of the upper flange 
figured as a column betwee~ points of lateral support. 

* This method of treatment gives approximate results which are on the side 
of safety. 

The correct determination can be secured by the use of the section modulus 
polygon. (See Transactions of the American Society of Civil Engine-:rs, 
Vol. LVI, 1906, page 169, et seq.) 
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EXAloU'I .. E. 

What is the proper size of I-Beam without other lateral support 
than the usual tiC! rods, corresponding to a total fibre stress of 
16000 pounds per square inch under the following conditions? 
The beam is 18 feet between end supports and c.1rrics a tile arch 
on one side having a nominal depth or 9 inches, effective depth of 
6.6 inches, a span of 5 feet, designed to carry a superimposed load 
of 75 pounds per square foot in addition to the weight of the arch 
and other ROOT materials. The hollow tile arch weighs 36 pounds 
per square foot and the other materials, including plastering, 
weigh 14 pounds, making a total load, C)[c\usive of the weight of 
the beam, equal to 125 pounds per square foot. 

For tic rods of til diameter the spacing between them would be 
5.9 feet, JS shown by the table of Spacing of Tic Rods on page 77 
in which the safe stresses in the rods only are considered. 

Substituting the proper values in the formula for lateral thrust 
of arches, given on page 75, this will be 

3 X 125 X 5" . 
T - - 2 X 0.6 - - 710 lbs. per lineal foot. 

Substituting thi~ value! for w in formula (2) page 78 and assum· 
ing a 10" beam 251bs. per foot, the moment of inertia of which is 
6.89, as given in the Tables of Properties of I-Beam~, page 182, 
we have 

, 710 X 4.66 X 5.9' 8358'"' . 
p - 2 X a-:sg- - 1,15. per sq. m. 

Therefore p - 16000 - 835S - 7 M.2 Ibs. per sq. in. 
Hence the safe load as determined by the consideration of 

vertical loads only, should be reduced to l~ ~,or approximately 

048 of the amount given by the Tables of Safe Loads in case the 
_pacing of the tie rods is not changed. 

The safe vertical load for a 10" beam, weighing251bs. per foot, 
18 feet long between supports, for fibre stress of 16000 Ibs. per 
lQuare inch, is 14470 Ibs. uniformly distributed, including the 
weight of the beam as given in the Tables of Safe Loads, on page 
109, or 14 020 exclusive of the weight of the beam, and 048 of this 
i~ 6 730 Ibs., which i~ the verticalload it can l!afely carry in order 
that the total stress due to it and the lateral thrust shall not 
exceed 16000 Ibs. per square inch. 
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., 
The actual \·crticalload on the beam under consideration is as 

folio",.,: 

~x IS X 125 .. 6625 Jbs., 

which is less than the allowable amount, 6730 lbs., as figured 
above, 10 that a smaller beam may suffice. 

Therefore, assume a 9-inch beam, werghing 21 lb~. per foot, the 
moment of inertia of which about an 3¥is coincident with center 
line or web is found in the Table of Propcrtics, on p.l82, to bcS.Hi, 

In this case 
, 710 X 4.33 X 5.!.P 10370 Ib . 
p" 2 X 5.16" s. per sq. In. 

Substituting this in the formula for p we have 
p .. 16000- 10 370 .. 5630 1m. per IIQ. in. 

Therdore the safe vertical load will be :6~' or approximately 

.35 of the tabular !!afc load. 
The safe vertical load for a 9" 21 lb. beam, 18 feet long, for a 

fibre 8tress of 16000 100. per square inch is 11 180 Ibs., as given in 
the Table of Safe Loads, on page loo,and.as of this, after deduct­
ing weight of the beam, is 3 7811bs., which is less than the actual 
amount,S 625 lb!l., as calculated above, so that the 9" 21 lb. beam 
will not suffice. 

If the spacing of the tic rods at the center be reduced from 5.9 
feet to 3.:!5 fect, it may be found, in a manner similar to that used 
in the above calculations, that the safe vertical load for an 8" 
I-Beam, weighing 18.0 lb!;. per foot, is reduced to .74 of its tabular 
value of 8 430 Ibs., or 6 3281bs., and as this amount is greater than 
the actualloo.d as above, namely, 5625 lbs., the 8" beam would 
answer the purpose, under the changed conditions as to spacing 
of tie rods. As this beam might deflect beyond the limit for 
plastered ceilings, it should be examined in accordance with the 
rule or formula given for obtaining saFe deflections in the explana­
tion of the Tables of Safe Loads, and elsewhere herein. 

Calculating this by the rule given on page 102, the safe load for 
the allowable limit of deflection is 

W _ 9480 X 16' _ 74911bs. 
18' ' 

which is greater than the actual amount, 5 625 Ibs., so that the 8" 
beam is Bufficient and proper if the spacing of central tie rods be 
changed to 3.25 feet, as assumed in the last case. 

= 
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LATERAL STRENGTH OF BEAMS, 

WITHOUT L.&.TE1I.L It1l'POJlT. 

The Tables of Safe Loads for Cambria I-Beams and Channels 

and Table~ of Spacing 0' Cambria I-Beams, on pages 106 to 135, 
are calculated on the a!:lllumption that proper provision is made 

for preventing Iateml deflection by means of tic rods or other 

braces- In order to prevent undue Itrail1ll in the compression 

flange, considered as a tolumn, the beams should be supported 

laterally at distances not exceeding twenty times the flange width, 
this ratio being determined by the following formula, which 

gives the safe load for solid columns of 90ft steel: 

18000 
P - l' 

1 + 3OOOb' 

in which 

p _ a llo\\'able suess in pounds per square inch. 

I _ length between lateral supports in inches. 

b _ width of Range in inches. 

Substituting 16000 for p in the above formula, which is the 

alloy,able unit stress of the safe load tables, it is found that the 

ratio ~ - 19.37, from which it may be seen that the compres.;ion 

flange should be supported laterally at distances not exceeding 

twenty times the flange width as stated above. 

Beams which are not thus supported laterally .hould not be 

loaded to their full transverse capacity. The. a llowable fibre 
st~s and proportions of their full loads which they can safely 

carry when laterally supported at various distances is given in 

the following table: 
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REDUCTION IN VALUES OF ALLOWABLE FIBRE 
STRESS AND SAFE LOADS FOR SHAPES 

USED AS BEAMS DUE TO LATERAL 
FLEXURE. 

lalio" Spoa 11lonblo U!il -- ....... lllonblt U!il ....... otD ..... . ..... ... - ..... Iot D!rtI$ • .. - au.. lor D!rtI$ • ...... n...,,"io. ...., ...... k,.... 
JldCt "id~ 

hlmDl Fibn. "''''' ~iII~ h_Fib .... ...'" "" .... .. "" , 
\0 be Uood. 

, 
\0 be UK b P b p 

19.87 IWOO t., " 7474 .47 
20 15882 .99 70 "" ." 25 14897 .93 75 6201 .39 
80 13846 .81 80 5745 .36 

" 12781 .80 85 5281 ... 
40 II'" .73 ., '86' .30 
45 1(17.(6 .67 95 ,(,(91 ... 
50 98" .61 100 "" .26 

" 8963 .56 105 3850 .2< 
50 8182 >t 110 85" .22 

The above table should be used in connection with the Tables 
of Safe Loads Uniformly Distributed for Cambria I-Beams and 
Channels, on p.1ges 106 to 123 inclusive, and limits the values 
found therein under the conditions given above. 

EXAM PLE. 

Required the safe load for a 15-inch standard I-Beam weighing 
42 pounds per foot for a span of 30 feet without lateral supports: 

. I 30)( 12 
From the data the ratt0j) _ ~ - 65. 

From the above table the proport ion of the safe load which the 
beam can safely support under these conditions is .47. From the 
Table of 5."lfe Loads for I-Beams. page lI t, the safe load for this 
beam when properly supported laterally is 20 940 pounds, which 
mUltiplied by .47 gives 9 842 pounds as the safe load uniformly 
d istributed under the conditions given, including the weight of 
the beam, or 8 582 pounds superimposed load. 
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APPROXIMATE WEIGHTS OF VARIOUS 
Roar COVERINGS. 

In Pound.. per SQu .... Foot. 

Copper Sheet!n,. B. W.C. No. 22 ....... .. .... .......... . ........ IJa Corrupted Iron, 8. W. C. Na.. WIO 16. . .... 
I'ell, two lAynw ... .. . .... . .... 
"'elt aDd .vpb.a,lt... .. .. . .. , 
I'dt and Gnvd. ~ inch thick .. , _, .~ 
Gal"""w,d Iron. B. W. C. N ... 26 to 16. .... .... ... . .. .... 
Lath and PWIn c.,m"". Ordinary .. ... .. ... . ... .. 
~lhinc. L inch \lIId<, Hemlock .•... _ ....... ... " .. , .. " " White l'ioe or SpruCe ,~ .. " " 

, ... . .... .. 
y.,[low Pine •........ ... . .. • SbiI)JLa. 16 Inch. laid f>~ Inch to _t.bo!r ... ... ...... , 

Styha;lIt ClaM, Iv to ~ inch Ibld; ...•.. .. .. . .. 2~-7 
Slata. H to A Inch thlc . 31ncl>doubJo, lap.. ... .. .. .-, 
SIaa Roo/ina ..... ply • ..-,tII eemettt and .and .. ..... ... • St~1 ~inl (~next pa~) ... ... ... .. .. ,,--' 
Tiles {~ Fa.., 69}. S-'" 
Tin.......... ... o. K-' ZiD<;, B. W. G. No. 20. ............ ....... . ....... ....... . ... , ~ 

M"PBOXllIUTJ: WZIGBT or BOOFS ll'fCLl1DINO ,,&AMINO : 
CO<nItattd Shttta .. .. S-OO 
Shind<.:, ... . .. &-00 

""~ .. 12-13 
T .... and 'C:ravti· 10-12 
Ti n .... 
Tile .. """" If roof i. pti,oitcred· uniler~tli .• iliI·to v:ll~,,", liven· above: . .. • 

Wdlht of Roof Tru. -.rith IPIUI of 7:; feo:t or lea .. , 
Snow l.oc>d-25 lbe. ptr horizontal ~ua .... foot of mol for . 11 .Jo~ 

up to 20". rf!duced I lb. for noch des:_ of oIopt ;n e:ttno of zr:1'. 
No ' !>ow load to be (XInlldcred for oIope of 45° or 1I\Oft . 

WIND PRESSURE ON ROOFS. 
BAMd. Oil to L~. p'" Sq. Pt. 01:1 a Vertlcal Pl&mo. 

1.&6 """.- 1. 
FOlUoluu.-r-;onnal P.--ure pel'" IOQ. ft ... P eln. 

"'" ~~J liIII <I W pw , _ '.-.oJ'I'1IoI "'-It. 
• 
"" - .... ~ .... ,... .... ~.ft. 

I 18 - 25 , 8,' 

I 
26 - " • 11.9 
33 - " 8 14.6 . .. - , 

" 18.1 

" - 7 16 19.4 

" - "' 18 19.7 
I " - " " ",,' 



r 
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STEEL SHEETING. 
Wrilht. lJi,""n (u. S. Standard) art baIIN On 4"10 lb.. ~r cu. ft . .... ..... .... oipI-Ik ... '" n. 

_ . .".. ..... .... ........ "" ... 
o. Sow. --- "" . ...;.. .. - I .. In., , 1M (her ,. ... ..- "-Ia n-... ---
" .~U ... " 2.66 2.a ~.8 1 .... 7'-' 8 
" .", '00 2.16 1.10 2.38 . .-. 
" . 0375 1.50 1.66 '" loU . -. ,-. 
" • 03125 1.25 1.4 1 1.38 l.U .-. .-. 
" ." '.00 1.l5 1.11 1.27 ,-. . -. 
" .11'875 ... ... ... ... ,-. 3-10 

" • O I 6ft2.~ ... " ." .. 
Standard ~lat and CorI'\l&3I~ ~1I lutni.hed In 1(,..110148.00,1'2. SI, 

00, lOS and I~'O inc ...... 
Standard flat Sheets In widllul 2-1. 26, 28, 3(1 and 32 .""bet. 
Standard CorruptNi sa...lS in width. aa follow., 

yw. J~ .... Wdo ~J yiltlt, .... tlalM II.. tI 01 ~ ......... .. rial ~ CooroptioI. CompIIoI 
---- ----,----.--- I '*' 

::;,~::17 
I... '- h& I. ---- --,-,,-I--m:-j----m-·--·-·-Roo6na . IJ> 

RooIi ..... 28 28 • • , 
'Sid; . 28 26 • • , 

Sh.-eu IlIould ' .. d ...... bly b<:' order.,.j in ~ .. ~n ft.]tnrlh. to ,()O.n Z Durlin !])QCf:O. 
End Lap,' 

61n( In for Roofina. roof pil~h (> ind.U. 
S inch.,. for lI.ootinll. rool pitch .. inc!>eo. 
8 ;nehe. for koofini, roof pitch Ie. than .. lneheo, w~n laid with slater'. 

O!!ln(nt • 
.. In<:heo for Rooh in lnowloo dirnat .. and for SkI!n •. 

BJda'e ItcU :-So. 2~ GallJl~: lHl-ind. lenall>a: a·inch ~nd \.ap, lltandatd diam· 
ele. 2~ Inc,,": .~n 6;n.cMs. 

F1 ... !'::'f::-So. :u ~: :J/).inch 1e",,1>a: :l.-Inch end \.ap. 
Cornu &J>pq :--tl~·incb lena;tl>a: ~·",ch end lap. 

FA3TDHNGS. 
Stnj)<l :-:-':o. 18 U. S. GalICe ~ K·inch wide: I ":tland:l .Ivet. o. bolt. 

for each lineal foot of pumn or cj"J; 1 bundle ( lin. ft.) Itra"," _iah. 
&0 6:Undl: 1000 .iwta ...-fl.h 6 pa"ndJ. 

Cline &'"w :-$bould clinch al 1_ I inch: 2 n\"t'tl to each Hneal loot of 
f,i'..Hn or elrl. 

rlinkl Zinc",,": Zj.i:103Inc",,": 3-1Inc:hn: '104I1inc"",,-
Le"lClh 4 inc",,": Ii inc",,": inc",,": inc"""-
Num~r ~r pound '8 38 33 27 

Clip. and o la:-Fo. faOlcninl .heetin~ 10 pur!!n. 01"". than a\1g1~ purlin. 
w""n 8.,,"1(101 Hnlna I. u!Oed under .1~lin&. No. 161tl'ellli~hlly crimped. 
2 clipa Bnd 2 bolll lor ca<:h lineal foot of J>u.lln oralrt: 600 chpa in One boJ::. 
1101 .. lor bolt-h" " I". 

Clol'IlI&I"t&:---!\-lnch dla.mel .... : I-i. "'". '" and J,.lnch length.: 1000- 611>0. 
"'or tide 1:.1'11, I rl""l lor each Ii ....... l 1001. ~·o, I: .. tenlna: fl:uhlna:. elc .• to 
.heet;n •• 2 for each 1~1 loot. 

Nalt.:-,.·or f;ul<"'[~ obft!lin. to ~n PU,liM: 10<1. diDCh naluforroofing. 
0"" foreach lineal 001 (lor both end Ind oidelapa) • .'10_1 pound. !:;d. clinch 
naill for lIdi .... one lor each lineal foot (for both end and -'<Ie lapa). 70 
- I pound. f"lN"lMetingon woodenobo:alhin.ln .. nd 13"" and In the body of 
t he lheel. In .~ abo"l 3 or 4 feel "pan. ume a.11 pu,llna 0. ,1m.. occur«<! 
at lhoete """' "'or lastenina: 8;uhin •• elC .. to wood Ute I[ntotr', nail .. Z per 
foot. For l;utenina: 8;uhinl, etc .. to brick wall ute 8d. nan.. Z per 1001. 
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~
"""~ D_,. , , , , 

'R , , , , 
A " [:S ••. :. ______ 0.6 __ . ..l 
, ~. 

ROOF TRUSSES 
(PUn:.) 

11._5+ 11 _2<»1 <1 

P - Panel Load. 

Hnvy Hnee In diaarnms Indicate Compreosion Mem~n. 

1-4. P&nell . 

n _ 
Member :u 2 «>' 4 2.j , • • -f 30" "'5 
--1----1---1- -------

AB. BD 
AC 
CE 
8C 
CD 

M=ber 

AB. BD 
DF 
AC 
CE 
EE 
"C 
DE 
CD 
EF 

'-'" 

5...,01+& 
5"':01+6 , .. , .. ,., 
H +3 

2H + 3 
V5<+ 1611'+6 
V5>+36 11'+ 6 

s"- - p 

• 

5,4Vo'+4 
Vn'+4 
5/4 n , 

" , 
'I' 
HV~ 
V,V...,.--:j: 30 

2. iO~. ~8 3.00 3.35 3. SO 4 .04 4. N 
2. 2S 2.57 2.60 3.00 3. 60 3. 75 4.50 

I ~ 1. 711.732.002.4012.5 3.00 
100 1.00 1 00 1.00 1.00 1.00 1.00 
125132 I n 1.4 1 1.56 I. GO 1.8(1 

n _ 

, ;;i"ll~ I ' . -----1-
..... ".00

1 
•• '1' .... ,,'" 

3.61 3.974, (MH. 47 5.2°:539
1
6.32 

3.75
1
4.294 33

1
5.(11)(1.00 6.26 7.50 

3.00 3.43 3. 46
1
4.00 I. 80 5. 00 6. 00 

2.252.572.00 3.00 3.60 3. 75 4. 110 
0.00 1.00

1
1. 00 0. 00 0. 00 1. 001.00 

1.50 1.30 1. 60 ' ''' 1. 50 1.50 l. oro 
1.25 1.3Z L '" 41 1.5& I ." .. 
1.68

1
1.7311 '" SOl.9Z 1 ,,, " 

COEFPICIENTS POll. CALCULATING TRUSS MEMBERS. 

,. ..I' • • 
,. 

• ,.1, • ,. .. ......... , T 2<:<113 .. .. ... .... .. . :J.3OH4 30"1M' 30" ,." .. 22"31.2' 2 1°4$.1' 18"2&.1' 

"' . ... l.rolS 1.1677 l.lM7 1.1180 1.0833 1.0710 l.f»41 

"', . ......... ..... l.UH i.3~ 03 1.3333 l.2500 1.173& 1.1600 l.1I11 

s.c ell: lan ell: .. ...... .8012 .61U .6667 .559(1 .451 4 .4308 .~14 

Sco:« V 9 __ « - 8 US 74 2.3334 2.309. 2.0156 1.73U 1.6824 1.4907 



Ill. 8 P/LfiIUlTJ~ --, 

~
. :: , . 

, H 
B ' , , , , , 

A " ' I I: 
, C 1:80 , . 
~- ---- .-- !f -----o! 

,\8. BD 
0>­
Fj 
,'C 
CE 
EG 
G' 
BC 
DE 

"" CD .. 
Gj 

AB.1I0 
D F 
FI, 
Lj 
AC 
CE 
fo;C 
G' 
OK 
DC 
DE 

'" CO 
CD 
EF 
GL 
OJ 

HH 
11 + 2 

8_",+ 10 
5 _ ",+ 1(1 
5 eec <l + IO 

CAMBRIA STEEL. 

ROOF TRUSSES 
(PUTT). 

1I. _ 5+H _ 2 <:(It <I. 

P - Pa",,1 Loo.d. 

H..avy Ii""" in dia. 
ilraml indical~ wm_ 
preMion members. 

I1t-IJ'~b . 

St .... _ P 

87 

IV. IOPA.NnB ~' T' 

A
L :: , . 

D : , : , , 
A 'K' -.-
~- -~ -- ~ ~~- -~ -- ~ 

n _ 

• ~ 'no 3 7 30" 4 " T • • 
7dVn' + 4 
1.l2V;" + 4 
5, 4Vn'+ 4 

3 2 n 

"" " 
3,' 2 

IV- IO P&D.eb. 
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ROOF TRUSSES VLOO~~:_ 

4~ 
(FIN It). F . 

n _S+- H _ Zoot</: D : • 
P "Panel Loo.d 0 : H , . 

Ii.,."y.lo .. .,. In d,.· ~V i : , , 
.. ' . .i .ram.,nd,caICCQm. I 'I 

, ~ , ptellllon _mkra. !--•••• I!._I .. ~ ____ .: :<"-_ •••• ---.~ 
V- Slmpl • • 

n _ 
M ..... '-" .... -. - -

• • 'f'''' • ,., , 
- - -- +--1--

,," 8eC o;r. + 4 ,,, .. '+4 ,., U 3.0 8.3 U t.1lI. 4.71 

"0 _ ", + 4 __ n~± 4 

" 2. 4 2.,1. 2.'1 3.5 3.5 H 3 
IVnq·-.-

AC IOC' '" +- 4 , n U U, .~ ::: u :; .... 
CE (I-~;..."CI) ,n 1'-' 1. 71 i.7 2. U Z. ... 
Be te<: a t:\.n 12 +4 

n r' o.j 0.87 G.8 0.1 u .... \7 ... .:..4 

CO ",,'I0Il +- I '0' n 151 alit 08; La I .~~ 1. 25 .... , , , , 

VI- Compound. 

n -
M ..... '-" b K f321 2eot, " , ... • • 

, • 
-I--

.\8 ...,01 +- 8 ?4V~4 .,. 'j , .. ""1"" '" "" In'+to .. t. u &.50 1.3 8.7- Ul.lolOl'5 80 1If:<: <I +- 8 ,V,,'+4 

:1:,:: :H~: 0' oec<l+-8 
70' + 12 

IV .. '+ I 

'-J _<1+8 .. n' + 4 

" rn;=+i 
AC ..... '" +8 , .. 1.25 &.00 &.0& 7.00; s.d &.7&16.60 
CE Il'C' a: +- 8 " 4.= l.I4 1.3 6.00 7. 7_~ '.00 .. (I-H_aj . "'''11'' BC,FG _ ,, 'ana+8 

, 

:~ :l :~:: :' :.~:: vii. + 4" 

DE _ <l tan<l+- 4 'n 
V;;-q. , 

CO,DC _' <1 +8 I~ n .7:11 0.86 o.s t. 1.2 I. ~ UO 
£G ",,'\1< +- 8 ), n U0

1 
1.7~ 1.7 2 ,U I 2. &.00 

OJ __ <1+8 
l~' " 2.~. 2.h 2. &.00j 3.111) 3.1 4060 
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ROOF TRUSSES 
(PAN). 

n _ S+II _ Zcol «. 
P - I'anel Load. 

Heavy lin« in dia­
Iiram.;ndi""l~com. 
l'TC'I4Iion mtmbe .... 

VII- Slmpl •. 

'~IL ()(U4f'OUND J -Off:" , , , 
L " , , 

D E~O: I:J 
B ' : 

A iK.t. 
:. ___ .<? ... 13 _~ ____ . ,J 
, ~ , 

D _ 

3 ~ 2_~ 4 ~ sh 
--+----I-----f -'-~ -j-' -I 

~/' V n' + ( UI U~ 5.(1( 5'

J 
G.~ G.; BI 

18(n'+3&) •• 
U t 3.9 t, 4. 5.3 5.~ I G.M 

12v'iI· -t> (" 

AB S....:<x+6 

8D S"':0I+6 

, 

5"'+4 .'" ;vii + ( .( 3.lI t,v. 4.7 I U 5'~ 7.27 
AC S....:' 01+( /4 n .7 U 4.331 5.00 6.00 6.2 7.50 
CF S{l -~;...,, «) • n 2.2 2.5 2'3 3.00 3.~ 3.7 4.50 

8C.CD;S"" OIVgwe>0I~ vi\i+36 + .9 ~.~ L 1.0S! I.J Ul 1.:14 
CE 1s"""'01+ ( [+1 \1n [6\1;"+(1.5 1.71 \.7 2.00

1
2.4 2. 3.00 

VlII-Compound. 

St ..... _ P 

AB 8,,",,01+12 

SO S....,0I+ 12 

D _ 

, I • 
lu;I;7.39 
13.&s;IRI3 

DE S....,0I+12 

11 tv'n'+ t 
3In'+108 

12V n'--+ 4 
\In'+Z3 
tV n' + ( 
11 n' + 2il 

(Vn'+4 
31n'+36 

12Vn' + t 
II Of +( 
tV'n'+( 

81 O.~IIO.o. 11.4 13.5 14.0 16. 76 

EL S....,0I+ 12 8.2 9.4 9 . .1-1 lilO 13.1 13.7 16.H 

LI S_OI+12 7.2 8.H 8..1-1 9.9112.0 12.6: 15.18 

" S_0I+ 12 7. 14 8.4 8.5 10.0!I12.:Jl 12. 05\15.8 1 

9.5 I:.~ "!~ 13.1516.50 
7.7 t. 10. 1I.~4 13.50 
5.2 6. 1. 7. 9.00 

AC Stt<;'C!+8 li / tn 8.2 
CF 8"""<1 + 8 9(n ~.;; 
FK S(1-},8eC'<Z) 32n .. ... 

~i.,CJt lr:s...,"'vhl .• i!24 n V l~\i:~: /.9 
'" , .. EF KCQ;tan <E + ( ~ /_ 2. 

I.~ n' + 4 
CE.EG S"""OI + 8 lY. n 1.5 

~""G S"""OI+8 ,n 2.2 
GJ S_'0I+8 ; 4n .7 

••• 1.71 
5.14 

I.ot 1.0. l.~ 1.1 1.21 1.34 

:j:ll ~.; !::5~ ;:~; :J
l 
::: 

2.5 ~.~ 3. !.~ 3.7 00 
4.2 4.3 5. 6.~ 6.2 UO 
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CAMBRIA STANDARD BUCKLE PLATES. 
,....,....-=-: -- .......-- .......... , -c=t co.,... 
" " " " : : : : :: : : 1!. ........ _____ .. L ________ p ... __ • ____ ·L ------- ... _.------- .. . .... -0; i" 

. :~::~ :: I 't=! 
, , I ~ 

I • , , 
~ .-~-----r-

SID GF JUClm 

10. SioIo(Ll. SMo(Y). 

1 2-8 , ", , ,.. . '" 5 3-2 , ... , , ... 
8 4- 0 
D t - G 

10 3-11 
11 3-& 
12 ~G 

Ill!!' Of 
JUClLJ 

(I ). 

, , , , , , , , 
'" 3~ 1 
3-4 
,~ 

,,"', .. !!.. JU1I,!l. 01 .LO_ BUelLlS 
po. PUn. 

I to 10 
1 • 10 , " , , " . , " . , " . , " , , " , , " . , " , , " , 
1 • 2 

wlm 0' FUlGIS 
UD 11U.m 

Es!) FLANGES (E) 
J>teferably made alike. 

from 2 to 18 in •. wide. If 
widcrthan 18 Ino .. u""an. 
gl~ r i""tffi across th" 
Illat ... for ltiffe~ ..... 
SIDE Ful'o,(;BS (S) 

p..,ferably made alike . 
f'om 2 to 6 in .. wide . 
lint not touce-ed '" il\ll.. 
FILLlITS (F) 
From 2 to 6 in •. wide. 
Beat not to uCffd 4 in ... 

ROLLED STEEL SAFETY FLOOR PLATES • 

18 to 25 
25 • 36 

.fr to¥. 
h"U 

.. 
" 
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:rIREPROO:rING- REIN70RCED CONCBJ:TJ:. 

The actual fire tests of reinforcro concrete have been limited, 
but experience, together with the results of testa 80 far made, 
indicates that concrete may be safely used for fireproofing pur­
poleS. It is in iteclf incombustible and proof agalDst ordinary 
fire when com~ of the best materials properly mixed, applied 
and anchored m place. For a fireproof filling or deadening layer 
in Root!!, thC!le lame materials without reinforcement may be 
ulMld or dean hard burned cinden may be substituted for this r"'· 
pose. The low rate of heat conductivity is one reason 0 its 
value for fireproofing and the concrete actually affected by fi re, 
remains in position and affords protection to the concrete be­
neath it. The thickness of protective coatin$" required,depends 
upon the probable duration of a fire , which IS likelr 10 occur in 
the structure. However, for ordinary conditions, It is recom­
mended, as a general rule, that the metal in girdenl and col­
umns be protected bX a minimum of 2 inches, beams 1 t inches, 
and floor slabs, the different minimum values, as indicated in the 
aC(;ompanying table. 

A properly designed combination of protected steel framework 
with reinforced concrete floor ,labs, if well executed is panicu­
larly safe and effective in fireproof building construction, and 
the use of concrete and 'teel in the floor slab is especially advan­
tageous, affording both strenJlh and rigidit),. 

In reinforced concrete desIgn, the followlllg aS6umptions are 
recommended and considered by almost all authori t ie" and are, 
therefore. used as the basis for the formulre and tables of ~ges 
92 and 93, but it mutt be noted that a ll these ideal conditions 
cannot be had in practice and if possible aUO'l\"3nce should be 
made accordingly. 

(1) Calculations should be made with reference to working 
IItreMe!! and safe loads, rather than to ultimate strengths and 
ultimate loads. 

(2) A section, plane before bending remains plane after bending. 
(3) The modulus of concrete in compression within the usual 

Iimitz of 'I\'orking stresses is constant. The distribution of com· 
pressive forces in ,labs is therefore rectilinear. 

(4) The ten~ile stresses in the concrete shal1 be neglected in 
calculating the reinfon:ed slab resistance. 

(5) Perfect adhesion between concrete and re inforcement is 
alMumed. 

(6) Initial &tresses in the reinforcement due to contraction 
or expansion in the concrete may be neglected. 

These above assumptions, while not entirely borne out by 
experimental data, are recommended and used by various 
authorities on this subject in t he interest of simplicity and 
uniformity . 
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REINFORCED CONCRETE PLOOR SLABS • 

-F 
•• + 

• 

. ; ~' • 

i-".1'i:t' 
• • 

NOT&TION. 

W Oo T otal .. eI,ht !1I1"-- PC' eq. ft. Lncludl.n.r; Ibb wciillt. 
L " Span In r..et e. to c. of !:>ea. ... ,UODOn.&. 

Pol .. 8eodlq Mommt for 12" width of llab (lndI poII ... b). 
Eo: .. )lodululof Elasticity for co~. ,,- .. .. . . " .... 1. 

r .. Ratio. ".Eo 
C .. ~ fibre Itre. of ~te in eoml>~ 
S_ .. .. .. •• steel in tension. 
K .. ConIUlnt for 11 &iva> &teP;\ and conc:rete. 
d .. £/J«t1~ depth of slab in h><:'--
" .. R:!.tio of 1I~1 area to effecti\'~ &lab al'$,. 
,. .. Ollla~. Top of .lab to Neutral Axil + d. 

I- .. betw~n center'll of It"'" + d. 
V .. Maximum SMa •• 12" width of liab. 
v .. Unit oheIlr. 
u .. l:nlt bond atre.. 

!o .. SUm of perlme«n of ban (in 12" width of oIab). 

J'OB.M'OlJ. 

M .. 1.6 wLl-{or olat. fredy InPSXWted. 
_1.2 .. t..l-" .. c:outinOOUl OW<" aupporu. 

"" ", .. rp (,' l+! -1) 
p " 2S{Cr+Sl. 

K .. 5p (2Cr +3S) 
3 Cr+S 

i " 1- ~ , 
{M 

d- \ 12 K 
Steel Area (12" width of &lab) .. 12 dp 

. -12Vjd (not to U<ft<l 60 It.. fDf ItonI! or 2$ lb1. for cinder con=te) • . - ~ ~o {not to ""cee<\ 60 lbf. for IlORe (It" 30 \bI.. for dllder concn:te) . 

For Sq~ aDd Row>d Ban, mer to ~ 451-167. 

Non.-Bat prutic:c l<>data that gp. ... or floor Sbbl obouId t>OL a _ 
n!ed ~ lea between .u:d beaml or lted tlrden. ~y 'I)eatiB~ 
the I~II ,bould III 110 c:aoe eiCftd 10 lea 1M ordl...." worK. 
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REINJ'ORCED CONCRETE :rLOOR SLABS. 

ValUH d..sueM from fonnu.t. , pap n , .... 1.Dc unit ItHUeI buo4 
on modem nt. ~t.Ice . 

,-------,-----,----..... 
C •• E 1 ..... ,.d • z.+z. • • 

"''''- - ---- - - --- 160 500 16000 15 .ooro 71.5 .320 293 
1;1 ,4. 

------- --- -- , ---- ---. 110 185 16000 1:1: " " .0015 212 .258 .914 
-

TmCXNJ:SJ or CONCUTII: BELOW 'TUL. 
'1 1 .(19 13 19 1 .. --

..... "' ..... .. .. 0--). 10 '" '" to to A ...... 

--='1.~':.~--...... -.~ ..... ~.-.. ---:,l:.~.-.-I-::..~.~.~.~~ 
(iocMt) . It I 

SP'&'ClHO 0 .. REINJ'ORCINO B.A.as. 

T he lateml lpaclr\ll 01 parollel bars Illouid not be lea than two and one-hall 
dia.lnetnl. «nttr to center, nor ,miter than 2 "i X thidr.1I('SI of dab; nor 
...... Ld the d " tar>ee from ed~ of .lab to ttnu:r 01 _rat bon be lea than one 
,lid one-half dbmMerw. The cLear lpaci,.. bet~n tWO Ia)'en of ban IhouId 
not be Ie. t haD OIM:-1Lalf inch. 

Crow rdnfon:ement of " eel rodI of .Ift:lll dla.m~ Ut") laid panllel to 
the p rincipal t:>ea .... upon which the p h raU, ibo",Ld be u.ed to prevent 
Ihrlnkap! a nd tmIpeno.tu", cracks and to live added Itm>&th. They Ihould 
be ~ about two (<:e!.. <:e1te1" to enW. 

DISTRIBUTION 0" LOAD pOlt SUBS or J'OUIL aiDES SUPPORT. 

\\'he ... Itn, th of IIab u~ 1.5 width. t~ en~lrt load Il>ould ~ carritd 
by tranovt rte n:lnfo.cement. Slat.. of . malle. ratio of dimension may "'ell 
be I'I)lnfo.--l In bot h direction.. Diltribution of the \pad may ~ determinw 
by uoc of the formula. 

" r- nb' 
In which r _ proPOrtion of \oo.d carried b y tralll_ reinforcement. 1 _ 
l~h .nd b _ bn:adth of llab. 

UoilLll .... 1 ..... thUt det<:rmU>ed. each oct 0{ n:inf<m:e1\leD1 10 to ~ cakulatcd 
.. In olalMl havllLll t ..... IUPpo»U only. 

NOT&.-In a ll cute of I .......... -ay reinflXUlDenl. IntHatctions cl' ..00. sboWd 
be .,:ureiy lied with heavy win:. 
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LIMITING SPANS AND MAXIMUM LOADS 01' 
I-BEAMS AND ClIANNBLS DUE TO 

CRIPPLING OF TBll. WJ!B. 

I.Beamsand Channels, when used as beams for very ,hort ~pans 

in which the ratio of length of span to depth of beam is ~mall. 

should be uamined for safe strength of the web considered as a 

column, ,ubjected to crippling due to the shearing strains. 

The Tabl~ of Safe Load, of Beams lind Channels are computed 

with regard to the safe unit stresses due to fie):ure , and, with one 

or two exceptions, III indicated by dotted lin~ and accompanying 

foot.notes, the lengths of spans tabulated are such that the limita· 

tion due to web crippling doea not appear. The shearing stresses 

acting in the web of II beam may be considered to consist of two 

stresses of equal intensity acting at right angles to each other, and 

at angles of 45 degrees with the neutral a):i8. The inten$ity of each 

of these stressea is equal to the intensity of the vertical shear, 

which is a maximum at the points of support for uniform loading, 

and uniform throughout from the point of loading to the supports 

for a superimposed concentrated load at the center. 

The vertical shears for different systems of loading may be ob· 

tained by the use of moments in the usual way, and these: are 

given for variou~ cases on pages 162 to HjS inclusive. 

, The shearing stresses which act at angles of 45 degrees with 

the neutral axis are equivalent to compressive and tensile forces, 

and the former will tend to buckle the web, which should there­

fore be figured as composed of a series of columns of a length 

equal to its diagonal depth. 
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If c is the vert ical depth of the web in the clear between the 

fillets which connect it with the flanges, the square of the length 

of the column to be considered will be 2cI. 

Substituting this value for I' in the formula for long columns 

12000 
p - I' 

1 + 3000 tl 

we have 

in which 

p _ intensity of vertical shear, in pounds per square inch -

Total shear in pounds 
d,. 

c _ depth of web in clear between fillets in inches. 
t _ thickness of web in inches. 

d _ depth of beam in inches. 

This formula is also applicable for computing the safe shearing 

stress in the webs of plate girders, in which case the length, I, is the 

vertical distance between centers of upper and lower rows of 

rivet holes connecting the webs and flanges. 

The webs of plate girders should be reinforced by stiITening 
angles at points of support and concentrated loading, and in 

cases where the intensity of shear exceeds that given by the above 

formula the web should be provided with stiffeners. 

The following table!! have been prepared based upon the above 

formula for safe unit shearing stress in the webs of beams a nd 

channels. 
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MAXIMUM SAFE LOADS FOR I-BEAMS OF ANY 
LENGTH AND CORRESPONDING MINIMUM 

SAFE SPANS BASED UPON CRIPPLING 
OF THE WEB. 

For loads in pounds uniformly distributed including weight of 
beam. 

"l!' ",!pI ..... - ... I'" ..... ""'"- ",". ""- I:. w. .~ Sodi.. .r I: W . .... 
.~ .... ..... .... ... .... Beom. ~~_SJl&ll< .... , .... ..... ..... "" ~ I"*"; .!-1Id1. _ _ huda. 'toe. ----
B 5 3 5.5 10900 1.7 B53 l5 42 8653Il 7.3 

0.5 17700 1.1 45 106100 '.2 
7.5 25231) .9 50 146260 '.8 

B 9 • 7.5 15330 2.1 " 186740 '.0 
8.5 22670 1.6 60 222970 3.' 
9.5 3"''' 1.2 Bl09 IS 60 ·160940 5.5 

10.5 37820 1.1 " 201330 .. , 
B13 5 9.75 20050 2.6 70 237380 '.1 

12.25 39730 1.5 75 276990 3.7 
14.75 57400 1.2 80 316160 3.' 

B17 6 12-25 25130 3.1 6113 l5 80 247900 '.6 
14.75 44320 2.0 " 2872" '.2 
17.25 ""'00 1.6 00 322350 3.9 

95 361180 3.' 
B21 7 15 31J510 3.7 100 399220 3.' 

17.5 49320 2.5 
B 65 18 " 109040 8.8 20 69540 1.9 60 1""0 ,., 

B25 8 18 3&310 '.2 " \114040 5.5 
20.2-5 53560 3.1 70 232870 '.9 
22.75 72760 2.' 

" 12tl150 25.25 91&90 2.1 Bn " 9.' 
829 91 ~ '.8 

70 ,,- 7.3 
.2450 75 206910 '.7 71530 3.1 

30 109620 2.3 B121 " 80 182710 8.7 
35 146670 1.9 85 214600 7.7 

Bas 10 35 '8960 5.4 00 257610 ,., 
95 295400 6.0 30 86630 3.4 100 333150 5.5 35 126460 2.' 

40 16532' 2.2 B89 " 80 127540 14.7 
841 12 31.5 ,2Jj00 ' .2 " 166820 l1S 

35 91730 '.5 00 802450 10.1 
40 130540 3.5 95 239330 8.8 

8105 12 40 9935<) '.9 
100 m070 7.9 

45 138110 3.' Bt27 24 105 203800 12.3 
50 176250 3.2 110 "3200 10.6 
55 213760 2.8 115 "1900 9.' 
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MAXIMUM SAn LOADS POR STANDARD CHAN-
NELS OF ANY LENGTH AND CORRESPOND-

ING MINIMUM SAFE SPANS BASED 
Ul"ON CRIPPLING OF THE WEB. 

For loads in pounds unifonnly distributed including weight of 
channel. 

... ... tIc~1 ...... ..... .... ~~ '01· .... " ,. ... oq .... •• .. .. .q .- ..... r~ ..... .... .- .,... r • ..... ... ... ... ..... ..... ..... r • ..- ..... ..... r. 

- ---- -
C' 

, • '007' LI C" 
, 18.75 83.00 .. • .1830 ,. 2t.:!5 101800 .. , ,.,60 ., 

C20 9 IS.2:i 28120 1 4.0 
09 , .... .4300 I., " 42250 2.9 

6." 21'" LI 20 80980 1.8 
7." '''''' . 9 .. 118810 1 1.4 

OIS • 6.' .,," 1.6 033 10 15 30570 4.7 
9 35000 I.. 20 67420 2.6 

11.5 '1920 .9 " 107670 1.9 
30 147010 1.6 

017 6 , 2021!0 '.3 35 ""40 1.4 
10. 3"80 I.' 
IS 68300 LI 0" " ,'-' 413 .. .. 
" .. 7 .... I., " 76«' , .. 

30 114230 ,., 
021 7 9.75 """ .. 35 • 66000 , .. 

12.U """ 1.7 " 193920 1.9 
14.75 62200 1.4 
17.25 82110 I.' 0'" 15 33 83430 , .• 
19.76 998SO LI 35 95070 .. , 

" 130940 '.3 
0" 8 11.25 """ 3.' .. 171400 3.2 

13.75 «800 2.' OJ 21mO .. 
IS.2:i 64140 1.7 " 251710 j 2.5 
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COEFFICIENTS FOR DEFLECTION IN INCHES FOR 
CAMBRIA SHAPES, USED AS BEAMS SUBJECTED 

TO SAFE LOADS UNIFORMLY DISTRIBUTED. 

, 

Dist&noe Coeilloieni for Coeillcient for Dist&nce Coeillcient for Coeillcient for 
belween Fibre Str.ss of Fibr. IIlre •• of between libre Str ... of Fibre Sir ... of 

~~preert' 16000 lb •. ~er 
Square Inc . 

12500 lb.. ~er 
Square Inc. ~Pr.~~ 16 000 lb •. ~er 

Square Inc. 
12 500 lbs. ~er 

Square Inc . 

L H H' L H H' 

4 .265 .207 23 8.756 6.841 
5 .414 .323 24 9.534 7.448 
6 .596 .466 25 10.345 8.082 
7 .811 .634 26 11.189 8.741 
8 1.059 .828 27 12.066 9.427 
9 1.341 1.047 28 12.977 10.138 

10 1.655 1.293 29 '13.920 10.875 
11 2.003 1.565 30 14.897 11.638 
12 2.383 1.862 31 15.906 12.427 
13 2.797 2.185 32 16.949 13.241 
14 3.244 2.534 33 18.025 14.082 
15 3.724 2.909 34 19.134 14.948 
16 4.237 3.310 35 20.276 15.841 
17 4.783 3.737 36 21.451 16.759 
18 5.363 4.190 37 22.659 17.703 
19 5.975 4.668 38 23.901 18.672 
20 6.621 5.172 39 25.175 19.668 
21 7.299 5.703 40 26.483 20.690 
22 8.011 6.259 

The above coefficients are for use in obtaining the deflection of steel 
shapes subjected to transverse strain, under their uniformly distributed 
safe loads for extreme fibre stresses of 16 000 pounds and 12500 pounds 
per square inch; the modulus of elasticity being 29000000. 

To find the deflection of any shape that is symmetrical about its 
neutral axis under the above conditions of loading when used as a 
beam, such as I ·Beams, Channels, etc., divide the coefficient in the 
table corresponding to the given span and fibre stress, by the depth of 
the beam in inches. The result will be the deflection in inches. 

To find the deflection of any shape that is unsymmetrical about its 
neutral axis when used as a beam, under the above conditions of load· 
ing, such as Angles. etc., divide the coefficient in the table correspond· 
ing to the given span and fibre stress by twice the distance of the 
most remote fibre from the neutral axis, expressed in inches. 

If, in construction, the beam is placed in position in the usual manner 
upon its end supports without special scaffolding or falsework between 
them, it will deflect somewhat by reason of its own weight, and upon 
the addition of external loading a further deflection will occur. 

The deflections obtained as above described are the total deflections 
due to the weight of the beam itself and the superimposed safe load 
uniformly distributed. 
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Thus, to find, from the preceding table, the defledion in inches for 
Cambria shapes used as Beams under their safe loads uniformly dis­
tributed includinl; the weight of the beam: 
Let D _ deflecuon in inches. 

L _ length betwcen supports in feet. 
il _ coefficient for deflection from table for fibre stress of i 6 000 

pounds per square inch. 
i-I' _ coefficient for deflection from table for fibre stress of 12500 

pounds per square inch. 
d _ depth of beam III inches for symmetrical sections. 
Xl _ distances in inches from neutral axis to most remote fibre 

for unsymmetrical sect ions. 

FOR SVMMl;:TRICAL SI>CTiONS. 

H 
For fibre stress of 16000 pounds per square inch D - d 

H' For fibre stress of 12 500 pounds per square inch D _ ([ 

FOR UNSnDI!ITRICAL SI>CTiONS. 

For fibre stress of 16000 pounds per square inch D _ ..:: 2_, 
For fibre stress of 12500 pounds per square inch D _ 2:!..' 2_, 

EXAMI'LES. 

Cast: 1.-To find the deflection of a gill-Beam weighing 30 pounds 
per foot, for a span of 15 feet and a maximum fibre stress of 10 000 
pounds per square inch, under its !:afe load uniformly distributed. 

From the above table the deflection coefficient for this case is found 
to be 3.72 1 which divided by 9, the depth of the beam in inches, gives 
.414, which is the required defl~dion in inches. 

The ,;.afe load fo r this beam under the conditions named is 16100 
pounds including the weight of the beam itself as stated in the Tables 
of Safe Loads fo r Cambria 1·lleams on page 109. 

Cuse 11.-1'0 find the deflection of a (ill X 4" X I" angle, sup· 
ported at the ends on its short leg as a horizontal base, or a span of 9 
feet and a maximum fibrestrcssof 16 OOOpounds per square inch under 
its safe load uniformly distributed including its own weight. 

From the table of " Properties of Angles" on page 207 the distance 
x' from the neutral axis to the oock of the shorter leg Is fonnd to be 
1.99 inches, which subtracted from the length of long leg. 6 inches, 
gives 4.01 as the distance x, from the neutral axis to the most remote 
fibre. From the above table the deAection coefficient for this case is 
found to be 1.3--tl. which divided by 8.02, twice ~l' gives .1(i7, which 
is the required deflection in inches. 

Non.-For deflf!Ctiono of Beam. and Channels due to any "Cntral or 
uoiform load .,., coefficient. of defte<:tlon N and N' in the Tables of Pro~ies 
rdatin~ t.o tlte8c _tlons and the accompo.n,yiog "",planation •• 

For de6ection. of any oymmetrical ~m. due to vatiou. "rotem. of loadiog • 
.,., """,ral fonnule aDd dia~",. On J)aitl 100 to 16S inclullvc. 
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TABLES OF SAFE LOADS FOR CAMBRIA SEC­
TIONS USED AS BEAMS, AND SPACING 

FOR CAMBRIA I-BEAMS. , 

Pages106 to 159inclusive. 

TABLES OF SAFE LOADS AND SPACINGS. 

The Tables of Safe Loads for Cambria I-Beams, Channels, and 

Angles, give the safe loads in pounds uniformly distributed for 

all usual spans based upon extreme fibre stresses of 16 000 pounds 

per square inch. 

These loads include the weight of the steel shape itself, which 

should be deducted in order to obtain the ext~rnal load that it 

will safely carry. In case the shape is used to support a floor, 

the weight of the steel, together with that of the other portions 

of the floor construction, must be deducted in order to obtain the 

net live load which can be safely sustained. Weights of hollow 

tile · floor arches and fireproofing material are given on page 69. 

to which should be added the weight of plastering, filling on top 

of arches and the weight of the material forming the surface of the 

floor, in order to obtain the dead load of materials in figuring 

fireproof floors, in addition to the weight Df the steel. 

A table of superimposed loads per square foot, exclusive oi the 

weights of materials, in accordance with the usual practice for 

different c1asst;s of buildings, is given on p. 52. 

The Tables of Safe Loads for Cambria sections used as beams 

and the Tables for Spadng of Cambria I-Beams are calculated on 

the assumption that proper provision has been made for prevent­

ing lateral deflection by means of tie-rods or other braces spaced 

at suitable distances apart; which for beams and channels should 

not exceed twenty times the flange width. In cases where inter­

mediate lateral support is not provided, the safe loads shown in 

the tables must be reduced, and for beams and channels the 
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amount of this reduction can de detennined by reference to the 
explanations and tablcs therdor on pagcs S2 and 83. 

The Ihru~t of floor arches, which is considerable, particularly in 
the case of long spans or distances between tic-rods, should be 
taken into account where it tends to produce lateral flexure of the 
floor beams. 

Explanations of this and a fonnula for reducing the unit stresses 

from vertical loading, on account of the additional stresses caused 
by horizontal forces, are given on pages 78 to 81 inclusive. 

In some instances the allowable deflection will govern the 
design rather than the transverse strength, as in the case of beams 
calTying plastered ceilings, in which the deflection should be 

limited to n inch per foot of span, or ... lw of the distance between 
supports in order to a"oid cracking the plaster. 

This limit of deflection is indicated in the tables by full hori· 
zontal lines, the figures below which correspond to loads or 
spacings for the given spans that will produce greater deflections 
than the allowable limit for plastered ceilings. 

The deflection limits of the Tables of Safe Loads have been 
calculated for the total loads, including the weight of the section 

u!led as a beam. The superimposed live load will not produce all 
of this deflection, and therefore the deflection limit of the tables 
includes an element of safety for the reason that the beams will 
be deflected, after being put in place, by their own weight and that 
of the floor materials before the plastering is applied. 

In cases where the defiection limi15 the use of the beam for the 
I3fe loads corresponding to the fibre stresses of the tables, the 
beam may be used with a less load luch as to produce only the 
allowable deflection. The lesser load corresponding to the limit 

of defiection may be obtained for any span from the Table of 
Safe Loads as follows: 

w _ \V.xu 
L,' 
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in which 

W _ safe load in pound, for the limit of deflection for plastered 
ceiling!! - m of the epan. 

W, _ ,are load of tables next above the line giving the limit of 
deflection. 

L _ length of span in feet corresponding to W, from the table 

LI _ length of span for the case under consideration. 

Thie may also be expressed by the following­

RULE. 

Multiply the safe lood next abOt~ 1M heavy line oj the robks by 

the square of lhe corresponding span in/ttl and divUk the produc' 
by the square of the rttplirtd span. The ruwl wiIJ k the required 

lood corresponding to the limu oj aJlowatk rkjlulitu, Jar piMlered 
ceiliN,s. 

A Table of Deflections for Cambria shapes used as beams, sub­

jected to their safe load. uniformly distributed, and accompanying 

explanations with examples, are given on pages 98 and 99. 

TDua OJ' SUB LO~S POlt I-BUMS .vm CIU.NNBLS. 

Tables of Safe Loads for all sizes and weights of Cambria 
I-Beams and channels for the usual spans, expressed in feet, are 

given on pages 106 to 123 inclusive. 

TABUS J'OB. IIPA.CING OJ' CAMBRIA I -BEAMII. 

Tables for Spacing of Cambria I-Beams for a total load of 100 

pounds per square foot including the weight of the beam, corre­

sponding to spans from 4 to 4Sreet, aregh-en on pages 124 to 135 

inclusive. 
For any given site of beam the spacing or distances from centers 

to centers for different intensities of loading varies inversely as 
the load, !iO that the spacing for any intensity of loading may be 

found from the tabular spacing by proportion as stated in the 

notee at the foot of the tab\ea. 
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TABLES 01' SAn LOADS I'OR ANGLES. 

Ta.bles of uniformly dist ributed lafc loads for the usua.l sizes of 
angles, are given on pages 138 to IS!). I n these tables the safe 
loads for equal leg angles are given on the assumption that one 
of the legs of tbe angle is horizontal and the other leg vertical. 
In the case of a ngles with unequal legs the safe loads are given 
for both positions, that is, with t he long leg vertical and with the 
short leg vertical. 

I!XAMpLES 01' APPLICATION 01' TABLES OJ' 
SAFI! LOADS AND TABLI!S OJ' SPACING. 

EXAMPLE. I. 

What is the proper size of beam with a clear span 01 24 feet to 
carry a superimposed load of 30 000 pounds uniformly distributed, 
the deRection to be Buch as not to crack a plastered ceiling? 

From the Tables of Safe Loads for Cambria I-lkams, page I II, 
it is found that a 15-inch !>tandard beam of th is length, weighing 
00 pounds per foot, will carry a grOllS load of 31 {HO pounds, and 
the weight of the beam itself is 00 X 24 - 1440 pounds. Thus 
the net load may be 30 470 pounds, 110 that tbis is the proper size 
for the conditions named. as iu deflection is within the allo",-able 
limit, which is shown to be at a sl>an of 30 feet as indicated by the 
horiwntalline on the table_ 

Similarly it may be found from page 112,that a IS-inch specml 
beam, of 60 pounds per foot, will more than suffice, but as this 
IICCtion is not regularly kept in stock the standard IS-inch 60-
pound beam should be ordered if prompt delivery is .... -anted. . 

It may al50 be found from page 114. that an l8-inch 55-pound 
beam will amply suffice, and as this is both stiffer and lighter than 
the IS-inch 6O-pound beams, it could be used with economy if 
otberwi!;C suitable for the location. 

EXAMPLE. II. 

What is the safe load for an 8-inch standard I·Beam weighing 
18.0 pounds per foot for a span of 20 feet. the deflection to be such 
as not to crack a plastered ceiling? 
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From the Tables of Safe Loads, page 108, it is found that the 
safe load for the beam in question is 7 580 pounds, but th is value 
is below the line which indicates the span corresponding to the 
allowable limit of deflection. 

Substituting the proper values in the formula for obtaining the 
reduced load corresponding to the allowable deflection, as given 
on page 101, we have 

w _ w. X LI.94S0 X 1&.6067 pounds. 
L,I 2(p 

which is the safe load required. 

EXAMPLE tIL 

Required the best arrangement of beams for the floor system of 
a building 40 feet wide x 8S fcct deep to safely support a live 
load of 100 pounds per square foot, using lO·inch tile arches 
resting on 12-inch I-Beams. 

T he weight of the floor materials will be about 50 pounds per 
square foot, allowing 39 pounds for the arch and 11 pounds for 
the other materials, or a total load of 150 pounds per square foot 
to be carried by tho:! beams. 

From tho:! Table of Spacing for I-Beams for a uniform load of 
100 pounds per square foot , page 128, it is seen that 12" standard 
I-Beams weighing 3li pounds per foot and spaced 9.6 feet apart 
from center to center can be used with a span of 20 feet , and for a 
load of 150 pounds per square foot the spacing will be 

9.6 X 100 •• , 
150 - . eet. 

This will require one row of interior columns lengthwise of 
building. 

To support the beams at the center of the building will require 
a line of girdo:!r beams resting on the columns. Assume the 
columns 22 fcct apart, thus dividing the building into 8 bays, 
four on each side of the center. 

The load on each girder will be 

~ X 22 X 150 _ 66 000 pounds. 
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From the Table of Safe Loads,page 11 1, it is found that thi$ will 

require two IS-inch standard I-Beam~. each weighing 60 pounds 
per foot. 

On account of the advisability of spacing the floorbeamsequaUy, 
the arrangement outlined above would reduce their distances to 

~ - 5.5 feet center to center, so that lO-inch I-Beams, weighing 

40 pounds per foot, miglit be used for the body of the floor, as may 
be determined by referring to the Table of Spacings of Cambria 
I-Bcams, page 127, and calculating as before, with the result that 
the al10wable spacing for these conditions is found to be 5.7 feet. 
The lO-inch 4Q...pound beam under these conditions, will, how_ 
ever, deflect almost to the allowable limit for plastered ceilings, 
besides, they are heavier than the 12.inch 31.5-poulld beams 
first considered, so that the latter will be the stiffer and more 
economical. 

Although the load on the girder is not- uniformly d istributed, 
but concentrated at three points between the supports, the bend­
ing moment in this case will be the same as if the load were figured 
to be distributed uniformly, and for similar cases with different 
spacings the moments would be vC!ry nearly identical. 

TABLES OF MAXIMUM BENDING MOMENTS. 

The Tables of Maximum Bending Moments for beams a nd 
channels given on pagC!:l I36 and 13i are useful in determining the 
proper section required to support one or more irregularly located 
concentrated loads or various arrangements of loads to which the 
tablC!s of safe load~ uniformly dist ributed will not apply. 

The method used consists in computing the maximum bending 
momC!nt in foot pounds resulting from the specified loading, thC! 
proper section corresponding to a fihre stress of 16 <XlO or 12 500 
Ibs. per square inch, being taken directly from the tables without 
further computation. 



1()(1 CAMB RIA STE EL. 

SAI'E LOADS IN POUNDS UN1I'ORMLY DIS-
TRIBUTED POB. CA.ldBRl.A I-B£A.MS. 

Safe loads below are figu red fot fib"" Itress of 16 000 pounds 
per lQuare inch and include weight of beam. 

STANDARD I-BEAMS, ....... .... ~ 3 Inch No. B 6. 4 Inch No. B 9. --... M ... ,. ,~ .~ .~ 1.~ .. .. .. .. .. .. n.. 
----

• -4410 "'. 5180 "'" .m 9000 "'" , 3.\30 "" 4140 8880 6180 1!00 7610 , , , 
9 

10 

11 1000 1740 1880 "'" ... 327. 3460 

" 1470 "00 17" "'" ,." 3000 3170 
13 1"" 1470 1090 "'" "10 277' 2930 

" 1260 13711 1480 "'" "" 2.b70 "20 
15 1180 1880 1880 tI" "" "00 "" 
16 1100 1200 "00 1990 tI" mo "" 17 10" 1180 122<) 13711 I ... ",. "" IS 880 11160 "'" 1771) 1880 , .. "'. " ." 1010 1090 1671l 1780 "'" , .. 
" 880 "" 10-10 . 1500 1500 1800 1000 

" '40 91. 990 1510 1610 1710 1810 

For Bale loads below the heavy lines, the deflect ions will be 
greater than the allowable limit for plastered ceilings - m span. 



~ 

CAMB RIA ST EEL . 107 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS. 

Safe loads below are figured for fibre stress of 16000 pounds 
per square inch and include weight of beam. 

STANDARD I-BEAMS . ..... ... - 6 Inch No. B 13. 6 Inch No. B 17 . . , ... .... 9.7f1 12.2f1 14.76 11<1.26 14.76 17.26 ,,,. ,,,. .. ,,,. .. ... 
• ""'" 14520 16160 19310 21320 """ 5 10320 11620 "93" - 15490 18620 

6 "" 12910 14210 -155.20 
1 8300 11070 12180 13300 
8 1260 "" 10660 11640 • 6460 8610 9470 10350 

10 7750 "'" 9310 

II "" 5280 5880 

" 4300 4840 5300 
13 3970 4470 4970 
14 "'" 4150 '620 
15 3440 3810 4310 

16 "" "" '040 4840 5386 5820 
11 3030 "20 3800 4560 5020 5460 
18 2871l 3230 "00 4.100 4740 mo 
19 "'" "'" 3400 "'" .. " .900 
20 "" 3800 3230 3810 4260 .660 
21 2460 2770 .. 0 "00 '060 44SO ,. 2340 2640 2.40 3520 3880 4230 

" 2240 2SSO 2810 3810 3710 '060 
24 2150 2420 "" 3230 35511 3880 

" '060 2320 "00 3100 3410 3720 

" 1980 "'" "" - 35SO ., 1910 2160 "" 3160 3450 

" 3050 33SO 
Jines. the deflections will he 

. i plastered ceilings - m span. 
loads are too great for standard con-

nections. 

J. 



108 CA MBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS. 

Safe loads below are fi~urcd for fibre stress of 16000 pounds 
per square inch and indu e weight of beam. 

STANDARD I -BEAMS . ...... 
M_ 7 Incb No. B 21. 8 Inch No. B 26. ..... , ... lIS 17.6 '0 18.00 20.26 122.76 211..26 .... , .. , .. .... .... .... , .. 

---- ----
• 27600 """ 32140 .. .. . , 221'" 2_ 25710 - 32100 34190 36290 , 18400 19900 21430 '''80 26750 28.\00 · 30240 
1 -Isno - 17060 18370 21610 22930 24420 25920 
8 13800 14930 - 16070 1119W 2111160 21370 22680 
9 12270 13270 1"'0 1"'" 12930 19000 201&1 

10 11040 ItI}.lO 12860 15170 16050 17100 18140 

11 10040 1"" 11690 13700 14590 15540 16-t90 
12 9200 9959 10110 1"'0 13380 14250 15120 
13 8490 9190 9890 11670 12350 13150 139&0 
14 7890 ~ 9180 11030 11470 12210 12960 

l' 73iiO 79'6li"" 8570 10110 10700 11400 moo 
16 6900 14" 8030 9480 10030 10690 11340 
11 6490 7020 "" ----s92O""""li«O 10060 10670 
18 6130 6630 7140 8430 8920 9500 1 .. 0 
19 5810 "" ono 7980 8450 9000 9'" 

" 5520 5970 6430 1580 "30 8550 9010 

21 &260 '"" 6120 1220 7640 8140 "40 22 5020 5430 5840 "" "00 roo 8250 

" 4800 '190 6590 6590 6980 1430 1890 
24 .600 '980 "" 6320 6690 7120 "" 25 44" "" 514ll "" 6420 6840 1260 

26 .250 4590 4940 5830 6170 "" 6980 
27 '090 4420 4760 6620 ,940 "'" 6120 
28 ""0 4260 4590 54" '''0 6110 "'0 

" 3810 4120 4430 5230 5.130 5900 6260 

For safe loads below the heavy lines, the deJ1ec;tions will be 
greater than the allowable limit for plastered ceilings - .io span. 

A?o\"c single dot, safe loads are too great for standard con-
n('(;tLons. 



CAMB RIA STEEL. 109 

SAn: LOADS IN POUNDS UND'ORMLY DIS-
TRIBUTED rOR CAMBRIA I-BEAMS. 

Safe loads below are figured ror fibre 5tl'CSl or 16000 pounds 
per lIQuare inch and include weight or beam. 

STANDARD I-BEAMS. -10<_ 9 Inch No. B 29. 10 Incll No. B S3. --... 01 "1'° 1" 26 130 36 I 40 , ... n.. u. n.. ,... n.. ,... u. 
--------------

8 ,,, .. 212" 3O'SO 33'20 . .. ... .... .... , ".,. 242" "830 '"'' . . . . .... .... 
to "'30 "''' 24150 '''''' , ... """ "'" "'"' II '8300 19810 21950 "'" 23Ii8O .... ,..00 30?80 

" '6771) 18160 20120 - 21710 """ 26030 282" 13 '5480 16160 "57' '0380 2("'" 220!0 24030 "'" 14 14'" 15570 '''''' "'" 18610 ""50 223" , .. SO 
15 18.20 14530 16100 11610 """ '1lO6O ,- 22370 

16 '2580 I_ ''''' "'''' ",,, '7890 19520 21160 
17 11840 I_ '''00 '55" 1&320 16840 's:JIIO 19910 

" lIlSO 12110 13410 14'" 14410 "901) '7350 18810 
19 ~ 114111 '"'iffiO 13%0 18110 '5010 '6«0 '7820 
" ,- '119IlO 12<17' '3250 ~.t4310 156!O 16930 ----
" 9590 '0380 11500 """ 12.00 , .... , .... 161!O 

'" 9150 "" 11I98Il '2050 11840 13(110 '4200 "'90 

" 8750 "" ''''''' 11520 11320 12450 19580 14'" 
" "'" IlO6O '0060 11040 11 ... 11930 '3020 14110 
2S "'" 8720 "'" 10000 I"'" 11450 '2500 '3.\40 .. "" s:JIIO "" 10190 10020 11010 ,- ,-., " .. S070 ..., 98" 9850 '0000 11610 '2S40 
28 7190 7780 8620 '''' ''''' ' 0220 lIlOO 12090 

" "" 7510 1133Il 9140 89811 9870 '0770 116iO 
80 6710 " .. "'" 118311 8680 "40 IMI0 11280 

" "" 7080 7790 8550 "00 1I23Il I_ 111920 

" .... .... .... .... "40 11950 " .. 10680 
33 .... .... .... . ... 7890 11610 "70 10280 

0 

For sare loads below tbe heavy linC!<, the defiections will be 
greater than the allowable limit ror plastered ceilings ... th span. 



-~---------------.---

110 OAMBRIA STEEL. 

SAJ'E LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS. 

Safe loads below are 6.~ured for fibre stress of 16000 pounds 
per square inch and incJu e weight of beam. 

STANDARD SPECIAL ..... I-BEAMS. I-BEAMS . .. -
.",~ 12 Inch No. B 4l. 12 Inch No. B lOri. .. ,~ 

31~ .. 40 40 .. .0 .. ,,,. n.. ,,,. ,,,. ,,,. ... ... -----------------
10 38370 .0580 43120 47810 50790 5'''' 57070 

II , .. " '6800 397·1(1 43470 46180 ".9OOIl - 61880 
12 31970 ""'0 '.430 "." 42330 44So10 "''' 13 29510 31220 33630 36780 '9070 41480 <39"" .. 27400 ...., 31230 34150 """ "'" 4076' 
15 "'" '70" 29140 '13'0 "'" "950 "'"0 , 
" '3980 25350 '7320 ''''' 31750 33710 35670 

" 22570 23810 '"'' 28130 "~'SO 31720 83570 
13 21310 "540 "'" '656<) 28220 2996j) 31700 
19 20190 '''SO 23010 2516e mao """ 30040 

" 19180 '0200 21860 23910 254"" '"'' 28530 

21 18270 19320 '0820 22770 24100 ""'" 27170 
22 17440 184" 19870 21790 23000 24510 '"'' 23 16.80 17MO 19010 20100 """ "'" 24810 
24 "99<) 169Hl 18220 19920 21160 22470 "'" " 1_ 16230 17490 """T9i'3(i"" 20320 21570 "'" 26 14760 15610 16810 18390 19540 20740 21950 
27 14210 15030 16190 IniO 18810 19970 21140 

'" 13700 14490 15610 """ 18140 19260 20380 
29 IS'"~ 1399<) 15070 16 .. ' 17510 18600 l_ 
ao 12790 13530 14570 15940 13930 ""'" 1"'" 

" 12330 "'" 14100 1M20 15380 17400 18410 
32 11990 12680 13660 14940 15870 16.50 ".'" 33 11630 12300 13250 1«90 153" 16'40 11290 .. 11280 11940 12860 14'" 14S40 15860 16'" 
" 10'" 11590 12400 "660 14510 15410 16300 

For safe loads below the heavy lines, the deflections will be 
greater than the allowable limit for plastered ceilings - n ... span. 

Above single dot, safe loads are too great for standard con-
nections. 



CAMBRIA 8TEEL. 1U 

SAn LOADS IN POUNDS UNIPORMLY DIS-
TRIBUTED FOR CAMBRIA I-HAMS. 

Safe load» below are figured for fibre Ilres. of 16000 pound! 
per RQuare inch and include weight of beam. 

STANDARD I-BEAM . ...... 
16 Inch N o. B 63 . ...... _ .. "... 

, ... .. 4' •• .. .. , .. , .. , .. , .. ... 
10 """ 64830 "' .. 72670 , .... 
II 57120 5894' "'"' . ..." . ...., 
" """ .... """ .... ...,. 
13 ..... ."" ..... ""'" """ " 

. ..., 46310 49110 M910 54710 

" 41880 . - ..... ..... "060 

" 3927' "'" "97' '5420 .,'" 
17 36960 38140 .,'" "' .. .... 
18 " .. "'"' 88200 "'" """ 19 330" 34' 20 3619' .... 40310 
20 31410 3242' .",. S651' 3S3OO 

" 2992' .." "'<0 3/.610 3M" 
" """ 294" ",.. 33030 .... 
!3 27320 20'90 19890 "600 33300 

" 2O,ao 27010 .... .... 31910 

" 2:i130 ,- '''00 !9070 .... 
20 "' .. '"'' .... , """ "'" 27 !327' "'10 "' .. """ 2837' 
20 "'" 23'50 ,,, .. ",., "'" " "'" ",.. 23710 .- "41' 

'" ''''' 21610 "92' M220 "'" 
31 20270 20910 22'''' 23440 24710 
82 '''''' "26' 21490 2271' '"'' 83 ''''' ", .. ..,., 

""'" 28210 .. , .... '9070 """ 21370 """ " "' .. '282' ,"', ,,, .. 21880 

For safe loads below the heavy lines. the deflec::tions will be 
grealer than the allowable limit for plastered ceilings - Ti. span. 

Al?ove single dot, safe loads are too great for .tandard con-
nec::1I0ns. 



110 OAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNII'ORMLY DIS-
TRIBUTED rOR CAMBRIA I-BEAMS. 

Safe loads below arc figured fOf fibre stress of 16000 pounds 
per lKjuare inch and include weight of beam. 

SPECIAL I-BEAM . . - 16 Inch No. B 109 . ... _--... 60 e • ro " 80 
Do. ... n.. Do. ,t.. 

10 86610 9<>170 "'00 98310 '02230 

II ""0 82240 85810 89370 "." " 72'8<) 16'00 "'" 81920 '''00 
18 .""" - 69590 "'10 ,- ".<0 
" 61'" "." .,,"" .""" """ " 5n.f.O 60310 6!920 "'" • 6811)0 

" .418<) .6." 58990 .,,'" "'" 17 """ """ ••• 20 .7830 !lOUD 
18 43120 &0260 "''' 64620 '''00 19 ... 00 47610 " , 8<) 61740 538" 
20 43310 45"0 47190 49150 511 20 

" 41240 ..... ... "" 46810 """ " 3~70 41120 <."'" .. '" 4.~70 

" "''' ." .. 41(1.10 42140 ..... 
" """ "690 " ... <0," .2800 

" '''''' '''90 "'''' 393.."0 ".W 
26 333" 34790 """ 37810 "320 
27 "1180 335" 34'" 36410 37860 
28 30930 32310 83710 35110 36510 
29 29870 81200 """ 33900 ""0 
30 28870 30100 31460 3mO 341180 

'I 2m0 29100 ..... 31710 "'" " 27Il70 28270 "'" """ 31950 
33 "'" 27410 28600 '9190 3098Il 
34 "'" !6610 "'" ... 10 SOO7O 

" Z4iSO "'''' 26970 28090 29210 

For safc loads below the heavy Jines, the deflections witt be 
greater than the alloy,-able limit for plaJilered C('ilings _ Tl. span . 

AI.>Ovc single dOl, safe loads are too great for standard con-
nection!!. 



CAMBBIA STEEL. H3 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS. 

Safe loads below arc fi~ured for fibre stress of 16000 pounds 
per square inch and inclu e weight of beam. 

SPECIAL I-BEAM . ..... 
1fi Inch No. B 113. 

boI .. _ .,porIa 

""" 80 8. SO •• >00 ,. , .. ""- ""- ""-

10 112230 116000 119960 123880 127800 

11 1- 1054" 109050 112620 116180 
, " 93"" 96700 '9960 103230 106500 

13 86330 89260 92270 """ 98310 

" 80160 82880 8.\680 88480 91280 

" 7 .... 77360 79970 82580 85200 

16 -70140 72.520 74970 77420 79870 
17 66020 - 68260 - 70560 ".870 75180 
18 "'" M460 "'" ' 68820 71000 
19 59070 61070 63130 65200 - 67260 
20 MillO 58020 59980 61940 63900 

21 53440 65250 57120 58990 60860 

" 51010 52740 54530 "'10 """ 23 48800 50450 52150 53860 """ " 46760 "'" 49980 51620 53250 

" 44890 46410 47980 "'" 51120 

26 43170 "63<) 46140 47650 4915(J 

:' 

27 4Hi70 42980 44430 45S80 "'30 
26 40080 41440 42840 44240 45640 
29 38700 40010 41360 42720 44070 
30 37410 3888<) 3999() 41290 42600 

31 36200 37430 36700 3_ "230 32 3"'70 36260 37490 38710 39940 
33 34010 35160 "'" 37540 -34 33010 34130 35260 36430 37590 
35 32070 3315(J 3.t."70 365" 36510 

For safe loads belo\\· the hea\·y lines. the deflections will be 
greater than the allowable limit for plastered ceilings - llo sr~an . 

Above single dot, safe loads are too great for standard con-
nections. 

• 



U4 CA1ll[BRIA STEE L . 

san LOADS Of POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS. 

Safe loads below are figured for fibre stress of 16000 pounds 
per &quare inch and include weight of beam. 

..... STANDARD I -BEAMS, .... 18 Inch No. B 65, 20 Inch No. B 73. .-... .. 00 .. 70 .. 70 " .. , .. .. , .. , .. , .. , .. 
--.. 67350 71260 74620 77990 89110 92940 96670 

15 62860 - 66510 - 69650 72790 83170 86740 90230 

16 58930 62360 55300 - 68240 77970 81320 84590 
17 55460 58650 61460 64220 73380 76540 79610 
18 52380 56430 58040 60660 - 69310 72280 75190 
19 49630 52510 54990 67460 65660 _68480 71230 
20 47140 49880 62240 $4.590 62370 65060 - 67670 

21 44900 47510 49750 51990 69400 61960 64450 

" 42860 45350 47490 49360 56700 59140 61&20 
23 40990 43380 45420 47470 54240 56570 588" ,. 39290 41570 43530 45490 51980 54210 M390 

" 37720 39910 41790 43670 49900 52041) 5414.0 

26 36260 38370 40180 41990 479130 50040 52050 
27 34920 36950 38690 40440 46200 48190 60130 
28 33670 35630 37310 38990 44550 46470 48340 
29 32510 3.1.400 36030 37650 43020 44870 46670 
30 31430 33260 34820 36390 41580 43370 46110 

31 30420 32180 33700 35220 40240 41970 43660 

" 29460 31200 32650 34120 38980 40660 42290 

" 28570 30230 31660 33080 37800 39430 41010 
34 2n30 29340 30730 32110 36690 38270 39810 
35 26940 28510 29850 31190 35640 37170 38670 

36 26190 27710 29020 30330 34650 36140 37590 
37 "ffi8O ffiiii ~8240 29510 33720 35160 36580 
38 24810 26250 27490 28730 32830 34240 35620 

" 24180 25580 26790 27990 31990 33360 34700 

" 23570 24940 26120 27290 31190 32530 33830 
For safe loads below the heavy lines, the deflections will be 

greater than the allowable limit for plastered ceilings - 'fiT spa n. 
At;>ove single dot, safe loads are too great for standard con· 

nectlons. 



CAMBRIA STEEL. U6 

SAl'K LOADS IN POUNDS UNIJ'ORMLY DIS-
TRIBUTED FOR CAMBIUA I-BEAMS. 

Safe loads below are figured for fibre tireD of 16000 pound. 
per square inch and include weight of beam. 

SPECIAL I-BEAM • 

...... ........ "..,. 20 Inch No. B 121 • ... 
~ 80 8. .. 100 ... ... ... ... 

\6 077 .. 1(IOS70 I"'" 107100 110310 
17 "000 , .... 97730 I""'" 103880 
IB """ 89390 moo "'00 98110 
!9 """ 846'" 874.0 00100 """ OJ 78200 81J.160 83010 85680 "'" 
" 74480 76620 79110 81600 84090 

" 71090 73140 "'" 77890 80270 

" .- ."'" 72230 74510 "'" " .,,'" 67000 - 69220 71400 "'" .. "'" .. '" 6&160 ."'" · ""'0 .. 60160 61890 63000 65910 679".0 

" 67'" - .15" "'''' ... 10 .. "'" 57470 6"" """ 63070 .. 53930 "'''' "'''' ""'" 
.,.. 

" li!140 "'" "'" 57120 "'"' 
81 50450 51910 53590 '0280 56970 

" 48880 = 51920 53660 55190 

" moo 69960 51930 53510 
84 4WOO 47330 48860 60400 51~0 

" 4.4690 45970 47470 48960 60460 

36 43450 44700 48150 47600 49050 
37 42270 43490 44900 46320 47730 

" 41160 42340 43720 45\00 46470 

" 40100 4.t260 42600 43940 45280 .. 39100 40230 41530 42840 44150 

Above lingle dot, &afe loads are too great for standard con· 
nections. 



H6 CAMBRI A. STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS. 

Safe load8 below are figured for fibre stress of 16000 pounds 
per !!quare inch and include weight of beam. 

..... STANDARD I - BEAM . 

betw_ IIppona 24 Inch No. B 89. 

...... 80 .. 90 " 100 .. , .. , .. , .. , .. 
18 103070 107050 1I0540 114020 117510 
19 97650 - 101420 _'04120 108020 111330 
20 92770 96850 994.80 - '02620 e105760 
21 88350 91160 94750 97741} 100720 
22 84330 87590 9044(1 93290 96140 

" 80610 83780 86510 89240 91960 
24 77300 80290 82900 8M:.eo 88130 

" 74210 77081) 79590 82100 86410 
26 71360 74111) 76530 78940 81350 
27 68720 71370 73690 76020 78340 
28 66260 68820 71060 73300 75540 
29 63980 66450 68610 70770 72940 
30 61840 64230 66320 68410 70510 
31 59850 62160 64180 66210 68230 
32 57980 60220 62180 64140 66100 

" 56220 68390 60290 62200 64100 
34 54570 56680 58520 60370 62210 
35 53010 55060 56850 58640 60430 

" 51540 53530 55270 57010 58760 
37 50140 52080 53780 55470 57170 
38 48820 50710 52360 54010 55660 
39 47570 49410 51020 52630 54240 
40 46380 48170 49740 51310 52880 

" 45280 47000 48530 50060 51590 

" 44170 45880 47370 48870 50360 

" 43150 44810 46270 47730 49190 

" 42170 43790 45220 46650 48070 
45 ·m30 42820 44220 45610 47000 

" 40330 41890 43250 44620 45980 
47 39470 41000 42330 43670 45000 

" 38650 40140 41450 42760 44070 

Above single dot , safe loads are too great for standard 
cnnncctions. 



CAMBRIA STEEL. 117 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS. 

Safe loads below are figured for fibre stress of HlOOO pounds 
per square inch and include weight of beam. 

".-
SPECIAL I-BEAM. 

--""- 24 Inch No. B 127. w, .... --
in rect.. '0' I " 0 '" , .. ,-- ,--

-
18 138840 142390 145950 
19 131 530 134890 138270 
20 124950 128150 131350 
21 119000 122050 125100 
22 113590 116500 11 9410 
23 108660 111440 114220 

" • 104130 106790 109460 
25 99960 • 102530 • 105080 
26 96120 98580 101040 

" 92560 94930 97300 

" 89250 91540 93830 
29 86170 88380 90590 
30 83300 85440 87570 
31 81l621l 82680 84740 
32 78100 80100 82100 
33 75730 77670 79610 
34 73501} 75380 77270 
35 71400 73230 7&060 
36 69420 71200 72970 
37 67540 69270 7101l1} 
as 65770 67450 69130 
39 64080 65720 67360 
40 62480 64080 65680 
41 60950 , 625 10 641180 
42 59500 611l31l 62550 

" 58120 59611l 611190 .. 568110 58251l 59711l 

" 555aO 56960 58380 , 
46 64331l 55720 571 til 

" 53170 54530 55890 

" 521160 53400 547all 

Above single 
connections. 

dot, safe loads are too great for standard 



,. 
118 OAMBRIA. STEE L. 

SAn: LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CRA.NN!:LS. 

Safe loads below are figured fOf fibre stress of 16000 pounds 
per square inch and include weight of channel. 

STANDARD CHANNELS. 

4. Inch No. C 9 . fi InchNo.C13. .,. • • 8 ••• 8' • 7 •• 8~ • 1l~ .. ,"'- .. ... ,"'- .. .. .. ,"'-

• 5570 6090 "'0 946<) 11100 , 4450 4870 "'" 7570 8880 , 
7 
8 
9 

10 

II 2020 2210 
12 186<) 2030 
13 1710 1870 
14 1500 1740 
15 14" 1620 

15 126<) 1300 1520 1980 2370 2770 
17 1190 1310 1430 186<) 2230 26tO 
18 1120 "" 1350 176<) 2100 2470 
19 1000 1170 1280 1670 1900 2'" 

'" 1010 1110 1220 1580 1800 2220 

21 960 1000 116<) 1510 1800 2110 
22 920 1010 1110 1440 1720 2020 
23 880 970 1000 1380 "" 1930 

" 940 '" 1020 1320 1580 18" 

" 810 890 970 1210 1510 1780 

For safe loads below the heavy lines, the deflections will be 
greater than the allowable limit for plastered ceilings - 'fit" lipan. 



CAMBRIA STEEL. no 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS. 

Safe loads below are figured for fibre stress of 16000 pounds 
per square inch and include weight of channel. 

STANDARD CHANNELS . ...... .. - 6 Inch No. C 17. 7 Inch No. C 21 • 

.".. 

"f~ 8 10. 13 1.' 9.76 19.76 .. .. .. .. .. .. 
• """ , ''''' 
6 12280 
7 10520 
8 9210 • "80 

10 7370 

II 
12 
13 
14 
15 

16 4020 .'" 6180 5750 6320 
17 mo .330 4870 5410 '''' 18 3570 .090 .'" 5110 5620 
19 "'" 3880 43" 4840 5320 
20 3210 8680 4140 .'" 8680 

21 8680 3510 3940 43" 4310 
22 2920 3350 3760 4180 .600 
23 2790 3200 3'" .000 4400 
24 2'" 3070 34" 3830 4210 
25 2570 2350 3310 3'" .040 

For safe loads below the heavy lines, the deflections I be 
greater thtyl the allowable limit for plastere<l ceilings - rat span. 

Above single dot, safe loads are tOO great for stan ard con-
nections. , 



120 OAMBRIA STEEL. 

SAl'l!l LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED rOR CAMBRIA CHANNELS. 

Safe loads below are figured for fibre stress of 16000 pounds 
per square inch and include weight of channel. 

.... , .. 
4 21530 , 11230 , 14'" 
7 12310 
8 10770 
9 "70 

10 8610 

II "'" 12 71'" 
13 653il 
14 6150 
15 6UG 

IS 
17 
IS 
19 

" 

STANDARD CHANNELS. 

8 Inch No. C 25. 9 Inch No. C 29. 

24000 "'10 
19200 21'" 

I""" 13710 
12000 
10670 
9600 

"'" "'" 8000 8870 

"" 8190 
6860 7.., 
6400 7100 

,-
"'''' 19480 
16700 
14610 
12990 
11690 

""'" "40 
8990 
8350 

"" 

20 26 

, ..... 

For safe loads below the heavy lines, the deflections wi11 be 
greater than the allowable limit for plastered ceilings .. ~-h' span. 

Above single dot, safe loads are too great for standard con­
nections. 



OAMBRIA STEEL. .., 
SAFE LOADS IN POUNDS UNIFORMLY DIS- , 

TRIBUTED rOR CAMBRIA CIIA.N'laLS. 

Safe loadM below are figured for fibre SIreN of 16000 pounds 
per square inch and include weight of channel. 

STANDARD CHANNEL . 

...... _ ..... 10 Inch No. C 33. 

, ... 
" .0 

~ 
30 .. , .. , .. , .. , .. , .. 

-- -
10 Imo '"'' 19410 "". 24MO 

" ",,, 151711 17641) ..... "'" 12 "800 14000 16170 '8350 ".30 
IS ,"" "". 14"" 18940 '''''' 14 101110 12000 ,386() \5130 17600 
15 9510 11200 "'" 14'" '6430 

\6 892' '0500 12130 13760 '64" 17 """ 9880 "420 ,- 14490 
t8 7930 9'" ''''' "'" '''00 
t9 7MO 8.40 ,- 11590 "'" .. 7130 ... !1700 11010 "'" 
" "" 8000 "~to 10"" "130 
" 6400 ,.., .. '" 10010 11200 
28 6200 '''''' .... 9530 10710 

" .940 '000 8000 9130 '0270 
28 6710 "'" n", 8810 9880 

" .. " "'" ,.'" .. " "" t7 5280 .... 7100 "'" 9\30 

II " 5100 8000 "'" 787U 8600 

" "'" ."" .. 00 7500 8500 
30 "'" 5600 MiO '940 82" 

For safe loads below the heavy linC!;, the deflections will be 
greater than the allowable limit for plastered ceilings - th span. 

,-



". OAMBRIA STEEL. 

SAI'E LOADS IN POUNDS UNIl'ORMLY DIS-
TRIBUTBD :rOR CAMBRIA CHANNELS. 

, 

Safe loads below are fisurcd for fibre &trea.a of 16000 pounds 
per square inch and indu e weight of channel. 

STANDARD CHANNEL. -w ___ 
12 Inch No. CU. 

"'" 'D~ •• 3D S • 40 , .. , .. ... , .. , .. 
" mao """ "''' 31870 350" 
11 WIOO """ 26'26 .... """ " '898Il m'" """ "'" ",., 
" 175..90 '0090 22110 , .. ,. 26'" 
11 '621' "290 "'" "710 20010 
15 15180 17070 19160 "'" ", .. 
" 14280 'WOO' "''' ".20 """ 17 '8400 ''''' 16900 '8750 ,-;. ,- """ 15970 IniO , .... 
" '19" 13470 151!O """ , .... 
20 11390 ,- 11m 15940 17510 

" ''''' 12190 ''''' ! !~ " '0350 liMO ''''' " :: Itt30 -5-" " "" "000 

" 87" "" 11050 ''''' 13470 

" 
..., ..., ,.," 11810 "'" " "10 ,,,. '0260 "'" '2000 .. "" 8830 "" ,- '2070 

30 7590 8S3O '''' """ 11670 

For safe loads below the heavy lines, the deflections will be 
greater than the allowable limit for plastered ceilings - yh .pan. 



CAMBRI A S TEEL. 123 

SAFE LO'ADS IN POUNDS UNIFORMLY DIS· 
"TRIBUTED FOR CAMBRIA CHANNELS. 

Safe loads below are figured for fibre stress of 16000 pounds 
per square inch and include weight of channel. 

STANDARD CHANNEL . ..... ...... 15 Inch No. C 53 . . -.... 3. •• 40 . .. . 0 " I .. Ibo. I .. Ibo. ... ... 
10 44450 .5500 49420 "'" 51270 61190 

II 40410 41370 44930 48500 """ "'" 12 37040 "'" 41190 444&1 .mo "'" 13 '"100 "'" 38020 41040 .. OW 47070 .. 31750 32500 """ 38100 40910 43710 
15 29630 30340 "''' """ 38ISO .,'" 
16 '7780 284., 30890 33340 '"'' 38240 

" '6100 26770 29070 31380 33690 '''90 

" 24700 20280 27 ... " . ., 31820 33990 
10 23400 "380 38010 "'" 30140 32210 

" 22230 227" 24710 38070 28630 30'90 

" 21170 21670 23540 25400 27270 29140 
22 20210 '0080 22470 24250 "'"' 27810 

" 19330 10'" 21490 "190 24900 ''''' 24 18520 "'" '0590 22230 23860 32500 
25 17730 18200 19nO 21340 22910 24480 

" 17100 17500 19010 '0520 '21'" 28630 
27 I .... 16850 18310 19760 21210 moo 

" 15880 16250 "850 I- 'M" 21 ... 

" 16330 15690 17040 18400 19750 21100 
SO 14820 15170 16470 17780 19090 20"'" 



, .. CAMBRIA STEEL. 

SPACING OF CAMBRIA I-BEAMS 70R UNI-

FORM LOAD 07 100 LBS. PER 
SQUARE :rOOT. 

Propcr di.!ltance in feet, center to center of Beams. 

a.'laximum fibre stress 16000 pounds per square inch. 

-- STANDARD I-BEAMS. 

>o-
S Inch No. B 6 . , Inch No. B 9. ....... .... .~ .~ 7~ 7~ U .~ ,.~ ... .... .. ... ... ... ... 

------
4 11.0 12.0 12.. 19.9 21.2 22.5 23.8 
5 7.1 7.7 8.3 12.7 13.6 14.4 15.2 

a 4 .• 5.3 5.8 8.8 ••• 10.0 10.6 
7 •. a 3.9 ---:r.:r- 6.5 " . 7.3 7.8 
8 2.8 3.0 3.2 5.0 5.3 5 .• 5 .• 

• 2.2 2.' 2.6 ----:f."9 ---.:1! 4A ----v7 
10 1.8 1 .• 2.1 3.2 3.4 3." 3.8 

n 1.5 I." 1.7 2." 2.8 3.0 3.1 
12 1.2 1.3 1.4 2.2 2. ' 2.5 2." 
13 1.0 1.1 1.2 1 .• 2.0 2.1 2.3 
1. ... ... 1.0 1.1 La 1.7 1.8 1.. 
15 ... ... .. ..... ... 1.4 1.5 I." 1.7 

la ........ ...... . ... , 1.' 1.3 1.4 I.. 
17 ..... . ... ... · . . .. . .. 1.1 1.2 1.2 1.3 
18 ....... . .. ... · .. . . . . 1.0 1.0 1.1 1.2 
1. . . . ... ... . ... .. .. . ....... . . .. ... 1.0 1.1 
20 . ... .. . . ..... · . ..... . . ...... . .. . ... .. . . .. . 1.0 

For Ip&dnp below the heavy linee !,he deftectlonl "'Ill be IJl1'teo" than the 
ano.,bIe Umlt for pIN~ oeillnp ... ,l, ~ 

Sp.cinp for otbet- Intensit>e. of kadlq ..... y be oblaloed from ~ In tablel 
u followt: 

1.!aai'yolkl6d;'" f..- .... bl. . 
lleQulre1~'" New iDte ..... y 01 Jo.dirrC X Computed apKUIi from table. 



CAMB RIA STEEL. ". 
SPACING OF CAMBRlA I-BEAMS FOR UNI-

FORM LOAD OF 100 LBS. PER 
SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 
Maximum fibre stress 160C10 pounds per square inch. 

....... STANDARD I-BEAMS. 

... - 6 Inch No. B 13 . 6 Inch No. B 17. ..... 
9.76 12.26 14.'76 12.26 14.'76 1'7..26 ."" , .. , .. , .. , .. , .. , .. 

0 32.2 36.3 40.4 4S.4 53.3 5S.2 
5 20.6 23.2 25.9 - 3 1.0 - 34. 1 37.2 

" 14.3 16.1 I S.0 21.5 23.7 - 25.9 
7 10.5 11.9 13.2 15.8 17.4 19.0 
8 8.1 9.1 10. 1 12. 1 13.3 14.5 
9 ".0 7.2 8.0 9." 10.5 11.5 

10 5.2 5.8 ".5 7.7 8.5 9.3 

11 0.3 4.8 5.3 6.4 7.0 7.7 
12 3." 0.0 4.5 5.4 5.9 6.5 
13 3.1 3.0 3.8 4." 5.0 5.5 
14 2." 3.0 3.3 4.0 ... 4.8 
15 2.3 2." 2.9 3.0 3.8 4.1 

'" 2.0 2.3 2.5 3.0 3.3 3.0 
17 1.8 2.0 2.2 2.7 3.0 3.2 
18 1.0 1.8 2.0 2.0 2." 2 .• 
1. 1.0 1." 1.8 2.1 2.4 2.0 
20 1.3 1.5 1." 1 .• 2.1 2.3 

21 1.2 1.3 1.5 1.8 1.9 2.1 
22 1.1 1.2 1.3 1." 1.8 1.. 
23 1.0 1.1 1.2 1.5 1." 1.8 
24 1.0 1.1 1.3 1.5 I." 
25 1.0 1.2 1.0 1.5 

2" ..... .. . 1.0 1.1 1.3 1.4 
27 1.1 1.2 1.3 
28 ........ ... . 1.0 1.1 1.2 

For lpacinp abov<! . in,le dot the tafe loadl are too ,rc:at rOt I,andard 
COIlI"."ti"" .. 

For "e"l:in~ below the heavy Una the delle<:tlono .... ilI be ,te:lW t.ban the 
alJowab lim.t for pJa.ou,red ""ilinil .. . 1. I""n. 

Spacing" for other inttnolUes of Loodi"8:.may be obtained ftOm thoee In tables 
u rollowl: 

'red pa.cl In'eosl'yofloadinll"fromtlble Com ted . f b] 
Requ. 1 na:" N_inten.ityofl .... difl .. X DU .paa .... romta e. 

...,j 



,.6 CAMBRIA STEEL. 

SPACING OF CAMBRIA I- BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet, center to center or Beams. 
Maximum fibre slress Hi 000 pounds per square inch. 

, ..... STANDARD I - BEAM S . .. - 7 Inch No. B 21. S Inch No. B 26 . ..... 
17~ 20 18.00 20.26 22.76 26..26 . "" ,. .. , ... ... , ... , ... .. , ... 

--- ------------
4 89.0 74.6 80.3 ... 
5 44.2 47.S 5 1.4 60.7 .4.2 68.4 72.6 

• 30.7 33.2 35.7 42. 1 44.6 47.5 - 50.4 
7 - 22.5 - 24.4 26.2 3 1.0 32.S 3 4.9 37.0 • 17.3 1&7 - 20. 1 23.7 25. 1 26.7 28.3 
0 13.6 14.7 15.9 IS.7 19.8 2 1.1 22.4 

10 11.0 11.9 12.9 15.2 16.1 17.1 18. 1 

11 0.1 ••• lD.6 12.5 13.3 14.1 15.0 
1 2 7.7 •. 3 •. 0 10.5 n .l 11.9 12.6 
13 ••• 7.1 7 .• 0.0 0.5 10. 1 10.7 
14 ••• •. 1 6 .• 7.7 •. 2 •. 7 0.3 
15 4.0 5.3 5.7 •. 7 7.1 7 .• •. 1 

1 . 4.3 4.7 5.0 5.0 •. 3 •. 7 7.1 
17 3 .• 4.1 4.4 I>T 5.6 5.0 6.3 
I . 3.4 3.7 4.0 4.7 5.0 5.3 5 .• 
10 3.1 3.3 3 .• 4.2 4.4 4.7 5.0 
20 2 .• 3.0 3.2 3 .• 4.0 4.3 4.5 

2 1 2.5 2.7 2 .• 3.4 3 .• 3.0 4.1 
22 2.3 2.' 2.7 3.1 3.3 3.5 3.7 
23 2.1 2.3 2.4 2.0 3.0 3.2 3.4 
24 1.0 2.1 2.2 2 .• 2 .• 3.0 3.1 
25 I .• 1.0 2.1 2.' 2.6 2.7 2.0 

2. 1 .• I .• 1.0 2.2 2.' 2.' 2.7 
2 7 I .' 1 .• I .• 2.1 2.2 2.3 2.5 
2. I .' I .' 1 .• 1.0 2.0 2.2 2.3 

For .padn~ above Iine1e dot the $lfe load, a~ too ,mot for standard 
connection .. 

For apacillil above t ile dotted 1i~ tho. oafe load for bendiDJI: is rreater than the 
-.fe load for .... eb (ripplilll:. u aplained aDd ohowu On PIl~" 8210 84 lndul ive. 

For ~i~" below the lleav):' Un .. \.he d~t!ona will be ~rcater tlla n the 
allOW1.b c lim t for Illutt~ ct.linp - siLo lpan. 

Spadnp for other lotensi~ of LoouIina: may be oblained lrom tm- In tabl .. 
.. 10Ito...·l : 

I D' eaolty of loadin&- from tab 1. . 
R~ui~ tpl.ci"l_ N ... int . "li.y of loo.d"'r X Comll ... ted '~I"Ifrom table. 



CAMBRIA STEEL. 12' 

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 

Proper distance in rect, center to center or Beams. 
Maximum fibre stress 16000 pounds per sqllare inch. -- STANDARD I-BEAM S. 

bO- g Inch No. B 29. 10 Inch No. B 33. 0,,.. .. 2, 3. " 21:1 I 30 1 31:1 .'" 40 ... ... I~ ,"- It.. IbI. u.. ... 
------

8 31.5 34.1 37.7 41.4. .. .. . ...... ....... . 
S 24..9 26.9 29.S 32.7 . . ..... .. . .. 

10 20.1 21.S 24.1 26.5 26.0 28.6 31.2 33.9 

11 16.6 1S.0 20.0 21.9 21.5 23.7 25.S 2S.0 
12 14.0 15.1 16.S 18.4 IS.1 19.9 21.7 23.5 
13 11.9 12.9 14.3 15.7 15.4 16.9 IS.5 20.0 
I. 10.3 11.1 12.3 13.5 13.3 14.6 15.9 17.3 
15 8.S S.7 10.7 11.8 11.6 12.7 13.9 15.0 

16 7.S 8.5 S.' 10.4 10.2 11.2 12.2 13.2 
17 7.0 7.5 8.' S.2 9.0 S.9 10.S 11.7 
18 6.2 6.7 7.5 8.2 8.0 8.8 S.6 10.4 
19 ---s.s •. 0 6.7 7.3 7.2 7.9 8.7 ••• 20 5.0 5.' 6.0 •. 6 •. 5 7.2 7.8 8.5 

21 ' .6 ••• 5.5 6.0 5 .• 6.5 7.1 7.7 
22 '.2 '.5 5.0 5.5 5.' 5 .• 6.5 7.0 
23 3.8 U '.6 5.0 4.. 5.' 5 .• 6.. 
2. 3.5 3.8 4.2 4.6 4.5 " 5.0 5.' 5.S 
25 3.2 3.5 3 .• 4.2 4.2 4.6 5.0 5.' 

26 3.0 3.2 3 .• 3 .• 3.9 4.2 '.6 5.0 
27 2.8 3.0 3.3 3.6 3.6 3 .• '.3 4.6 
28 2.6 2.8 3.1 3.' 3.3 3.7 '.0 4.3 
2. 2.' 2.6 2.. 3.2 3.1 3.' 3.7 '.0 
30 2.2 2.' 2.7 2.S 2.9 3.2 3.5 3.8 

3 1 2.1 2.3 2.5 2.8 2.7 3.0 3.3 3.5 
32 ... ... ... . .. ... ... . . 2.5 2.8 3. 1 3.3 
33 .. ....... i 2.' 2.6 2 .• 3.1 

, 

For ~'~ below the hcavr lines the deflect"' ... wlll be lmale. than the 
alln_b e Um t fn. pwtered celli ..... - .... lpoln. 

Spo,dnp for othu inteMitieo of IoadjPI may be obtalped from tboRln tablet 
as fnllowI: 
~ulrN Il)aCln,;- InNnoil.Y .... I~d~~= Ilble X Computed apadna: from table. 

e .. ull .... "y na: 



128 OAMBRIA STEEL. 

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS . PER 

SQUARE FOOT. 
Proper d istance in feet, center to center of Beams. 
Maximum fibre stress 10000 pounds per square inch. 

STANDARD SPECIAL ..... I-BEAM . I-BEAM. ... ~ 
12 Inch No. B 41. 12 Inch No. B 105. m .... . "" 31~ .. 40 40 .. '0 " , .. , .. , .. ... , .. ... , .. ------------------------

10 38.4 40.6 43.7 47.8 50.8 53.9 57.1 . 
11 3 1. 7 33.6 36.1 39.5 42.0 - 44.6 -47.2 
12 26.6 28.2 30.4 33.2 35.3 3 7.5 39.6 
13 22. 7 24.0 25.9 28.3 30.1 31.9 33.8 
14 19.6 2 0 .7 22.3 24.4 25.9 27.5 29.1 
15 17.1 18.0 19.4 21.3 22.6 24.0 25.4 

16 1 5.0 15.9 1 7. 1 18.7 19.8 21.1 22.3 
17 1 3.3 14.0 15. 1 16.5 1 7.6 18.7 19.7 
18 11.8 12.5 13.5 14.8 15.7 16.6 17.6 
1B 10.6 11. 2 1 2.1 13.2 14. 1 14.9 15.8 
20 B.6 10.1 10.9 12.0 12.7 13.5 14.3 

2 1 8.7 9.2 B.B 1O.S 11.5 12.2 12.9 
22 7." 8.4 B.O B.B 10.5 11.1 11.8 
23 7.3 7.7 8.3 B.O 9.6 10.2 10.8 
24 6.7 7.0 7.6 8.3 8.8 B.4 B.9 
25 6T ---a.s """"""7.0 7T ----s.r ----s:e- ----a.r-
26 5.7 6.0 6.5 7. 1 7.5 8.0 8.4 
27 5.3 5.6 6.0 6.6 7.0 7.4 7.8 
28 4.B 5.2 5.6 6. 1 6.5 6.B 7.3 
2B 4.6 4.8 5.2 5.7 6.0 6.4 6.8 
30 4.3 4.5 4.B 5.3 5.6 6.0 6.3 

3 1 4.0 4.2 4.5 5.0 5.3 5.S 5.B 
32 3.7 4.0 4.3 4.7 5.0 5.3 5.6 
33 3.5 3.7 4.0 4.4 4.7 5.0 5.2 
34 3.3 3.5 3.8 4.1 4.4 4.7 4.B 
35 3.1 3.3 3.6 3.9 4.1 4.4 4.7 

co!::;"ti~~n,~ above Bingle dot the oafc , load. a", too lI",at for otandard 

For "k'dn", below the heavy li~ the deflection! ,,·ill be imlttr than the 
allowab limit for plaltered ceilillP .. . 10 opan. 

$pacinil for oWer lntenslt.J"" of loadlna: may be obtained from thosoe;n tabl" 
... folkM-., 

IntellSi'y "fl ... dina: from table 
R~u;red .paei... .. N ... InteD.i,y of ]oadioll XComputed .PllCiD~ froOl. table. 



CAMBRIA STEEL. ". 
SPACING OF CAMBRIA I-BEAMS FOR UNI-

- FORM LOAD OF 100 LBS. PER 
SQUARE FOOT. 

Proper distance in feet, center to center or Beams. 
Maximum fibre st ress 16000 pounds per square inch. . - STANDARD I-BEAM . 

... - 16 Inch No. B 63. n.,.. 4. .0 i. 1M!. .. .. 60 .. .. .... , .. , .. 
10 62.8 64.8 68.8 72.7 76.6 

11 51.9 53.6 56.8 - 60.1 163.3 
12 43.6 45.0 47.7 50.5 53.2 
13 37.2 38.4 40.7 43.0 45.3 I. 32.0 33.1 35.1 37.1 39.1 
15 27.9 28.8 30.6 32.3 34.0 

16 24.5 25.3 26.9 28.4 29.9 
17 21.7 22.4 23.8 25.1 26.5 
18 19.4 20.0 21.2 22.4 23.6 
1. IVl 18.0 19.0 20.1 21.2 
20 15.7 16.2 17.2 18.2 19.1 

21 14.2 14.7 15.6 16.5 17.4 
22 13.0 13.4 14.2 15.0 15.8 
23 11.9 12.3 13.0 13.7 14.5 
2. 10.9 11.3 11.9 12.6 13.3 
25 10.1 10.4 11.0 11.6 12.3 

26 ,.3 '.6 10.2 10.8 11.3 
27 6.6 8.. ••• 10.0 10.5 
28 8.0 8.3 8.8 ,.3 ,.8 
2. 7.5 7.7 8.2 8.6 '.1 
30 7.0 7.2 7.6 8.1 8.5 

31 6.5 6.7 7.2 7.6 8.0 
32 6.1 •. 3 •. 7 7.1 7.5 
33 5.8 6.0 6.3 6.7 7.0 
3' 5.' 5.6 5.' 6.3 6.6 
3. 5.1 5.3 5.8 5.' 6.3 

For I"",cinp abo"" sin~le dot the safe load, a"" too ~~t for I t.andard 
oonm:ct ion •. 

For 'f:'dnllS below t~ heavy line. the deflections .. ill be a:reater than t he 
alw.-,.b e limit for plaotered "",ilingl _ ~ •• • "",n . 

S"",ci".. for ot lieT 'nterul,ti.,. of load'n~ may be obtained from t l>oet in tabl.,. 
all lollow. : 

• In •• ",;.y ofloe.dinJffrom •• bl. . 
Required _"",em,_ N . . of load' X Computed IpaQ".frolD table . • w,n •• nIUY ID, 



lao CAMBRIA. 8"I:EEL. 

SPACING or CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet, center to center of Beams. 
Maximum fibre stress 16 000 pounds per square inch. . - SPECIAL I-BEAM . .. - 15 Inch No, B 109 . .,,.. 

60 .. 70 " 80 ... ... ... , .. , .. , .. 
10 86.6 90.6 94.4 98.3 102.2 

11 71.6 74.8 78.0 81.2 84.5 
12 60.1 62.S 65.6 68.3 71.0 
13 - 51.3 '53.5 55.9 58.2 60.5 
I. 44.2 46.2 '48.2 ' 50.2 52.2 
IS 3S.S 40.2 41.9 43.7 ' 45.4 

I. 33.8 35.3 36.9 38.4 39.9 
17 30.0 31.3 32.7 34.0 35.4 
18 26.7 27.9 29.1 30.3 31.6 
19 24.0 25.1 26.1 27.2 28.3 
20 21.7 22.6 23.6 24.6 25.6 

21 19.6 20.5 21.4 22.3 23.2 
22 17.9 1&7 19.5 20.3 21.1 
23 16.4 17.1 17.8 18.6 19.3 
2. 15.0 15.7 16.4 17.1 17.7 
2S 13.9 14.S 15.1 15.7 16.4 

2. 12.S 13.4 14.0 14.S 15.1 
27 11.9 12.4 12.9 13.5 14.0 
28 U.O U.S 12.0 12.5 13.0 
29 10.3 10.8 11.2 11.7 12.2 
30 9 .• 10.1 10.5 10.9 11.4 

31 9.0 9.' 9.8 10.2 10.6 
32 8.5 8.8 9.2 9 .• 10.0 
33 8.0 8.3 &7 9.0 9.' 
3. 7.S 7.8 8.2 8.S 8.8 
3S 7.1 7.' 7.7 8.0 8.3 

For "fI'lcinKO above lill1lle dot the .ale loado are too veat lor l tandard 
oonn""tiono. 

~'or "pacl",. ~low t he heav7 lina the deflections ",ill ~ veatc. t haD the 
a1to ..... ble limIt for J)1aIu:~ crilill1l" - .l. l pan. 

Spaclll1lS 10' other intcnailies olloadlnK may ~ obtaIned from too.., In tables 
.... follow.: 

Inlen. ity o(Joo.dinll' from I. bl. 
ReQui~ IpacinK - N .... intenoily ofloo.ding X Compult<l .paclnK from table. 



= 

OAMBRIA STEEL. 131 I 1 
SPACING OF CAMBRIA. I-BEAMS FOR UNI-

FORM LOAD OF 100 LBS. PZR 
SQUARB :rOOT. 

Pro~r distance in feet , center to center of Beams. 
Maximum fibre 8U'ess l(l000 pounds per square inch. - SPECIAL I - BEAM. .. - 15 Inch No. B 113 • "- 80 9' " .. " 90 ' 00 ... p,. , .. , ... ... 
10 112.2 116.0 120.0 123.9 127.8 

11 92.8 95.9 99.1 102.4 105.6 
12 '17.9 80.6 83.3 86.0 BB.7 
13 66.4 68.7 71.0 73.S 75.6 
I. 57.3 59.2 61.2 83.2 65.2 
1. 49.9 51.6 53.3 55.1 56.8 

18 - 43.8 45.3 46.9 48.4 49.9 
17 38.S - 40.2 - 41.5 42.9 44.2 
18 34.6 35.8 37.0 - 38.2 39.4 
19 31.1 32.1 33.2 34.3 - 35.4 
2. 28. 1 29.0 ao.o 31.0 31.9 

21 25.4 26.3 27.2 28.1 29.0 
22 23.2 24.. 2 4.S 25.6 26.< 
23 21.2 21.9 22.7 23.4 24.2 
2. 19.5 20.1 20.8 21.6 22.2 
2. 18.0 18.6 19.2 19.8 20.4 

2. 18.6 17.2 17.7 18.3 18.9 
27 15.4 15.9 16.5 17.0 17.5 
28 14.3 14.8 15. 3 15.8 16.3 
29 13.3 13.8 14.3 14.7 15.2 
3. 12.5 12.9 13.3 13.8 14.2 

31 11.7 12.1 12.5 12.9 13.3 
32 11.0 u.a 11.7 12.1 12.5 
33 10.3 10.7 11.0 11.4 11.7 
3' 0.7 10.0 10.4 10.7 11.1 
3' 9.2 9.' 9.8 10.1 10.4 

For ~np above lin&le d .. l lhe .. Ie -- Ioodl a~ 100 11,,"1 I .. r l !.andard 

For 'I:it!t: bdow lhc IieIIvy UDell lhc ddltctlonl witt be creater thaD tbe 
rJlowab LIm t lor pIaItened oeilinp - .1. _n. 

Sped ..... I .. r other Inttnlitiel oIloadln, tnay be obtained from tt.o.e in tabls 
u fol\owll: 

1"","oilyoflc-diD,£roaouble . 
ReQ .. d~ 'Pldlll-~_I~teoaby oIao-d11l& XComputtd.taCllI&from table. 



132 CAMBRIA STEEL. 

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance ill feet, center to center of Beams. 
Maximum fibre st ress 16000 pounds per square inch. 

Dista.o .. STANDARD I-BEAMS. .. - 18 Inch No. B 65. :1:0 Inch No. B 73 . ...... 
" so S, 70 S, 70 7, 

bra ... ... ... ... , .. ... , .. 
------------ ---

I. 48.1 50.9 53 .3 55.7 63.6 66.4 69.1 
1. 41.9 -44.3 -46.4 48.5 55.4 57.8 60.2 
16 36.8 39.0 40.8 -42.6 48.7 50.8 52.9 
17 32.6 34.6 36.2 37.S 43.2 45.0 46.8 
18 29.1 30.S 32.2 33.7 3S.5 40.2 41.8 
19 26.1 27.6 28.9 30.2 34.0 -S6.0 37.5 
20 23.S ' 24.9 26.1 27.3 3 1.2 32.5 -S3 .S 

21 21.4 22.6 23.7 24.S 28.3 29.5 30.7 
22 19.5 20.6 21.6 22.6 25.8 26.9 28.0 
23 17.8 18.9 19.7 20.6 23.6 24.6 25.6 
2. 16.5 17.3 18.1 19.0 21.7 22.6 23.6 
2. 15. 1 16.0 16.7, 17.5 20.0 20.8 21.7 

26 13.9 14.8 15.5 16.2 18.5 19.2 20.0 
27 12.9 13.7 14.3 15.0 17.1 17.8 18.6 
26 12.0 12.7 13.3 13.9 15.9 16.6 17.3 
'9 11.2 11.9 12.4 13.0 14.8 15.5 16.1 
30 10.5 11.1 11.6 12.1 13.9 14.5 15.0 

31 •. 8 10.4 10.9 11.4 13.0 13.5 14.1 
32 •. 2 9.7 10.2 10.7 12.2 12.7 13.2 
33 8.7 9.2 9.6 10.0 11.5 11.9 12.4 
3' 8.' 8.6 9.0 ••• 10.8 U .3 11.7 
3. 7.7 8.1 6.' 8 .• 10.2 10.6 11.0 

36 7.3 7.7 8.1 8.' 9.6 10.0 10.4 
37 ....... ~ ,;e s:o 9.1 ••• 9.9 
38 6.' 6 .• 7'2 7.6 8 .• 9.0 9.4 
39 6.2 6.' 6.8 7.2 8.2 8.' 8.9 
.0 '.9 6.2 6.' 6.8 7.8 6 .1 6.' 

For spacing. above linsle dot the are load. an: too Ilreat ror . tandard 
(()nnectiollI . 

For "l:'d np below the heavy ll neo the deflection, will be an:3W than the 
a1lowab e limit for plast ered ceilinp - %so .pan. 

Spacinp for other Intenaltle. of loading may be obtained r rom thoee In tabl" 
.. follow" 

. . I .. t",..;ty oflOlodinr from tlbl" 
ReqUIred . paong- N . ... I .. ten.lty .... loadi",.. XComputed . pach'llfrom tab~. 



-
CAMBRIA STEEL. 13. 

SPACING OF CAMBRIA I-BEAMS FOR UNI· 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet, center to center of Beams. 
Maximum fibre stress 16000 pounds per square inch. . - SPECIAL I-BEAM . -.. - 20 Incb No. B 121. .,,.. 

80 I 
g, .0 ., 

I >00 0 '" , .. , .. , .. , .. ""-, 
I. 61.1 62.9 64.9 ."9 69.0 
17 54.1 55.7 57.5 69.3 61.1 
18 48.3 49.7 51.3 52.9 54.5 
19 43.3 44.6 46.0 47.5 48.9 
20 39.1 40.2 41.5 42.S 44.1 

2' 35.5 3&5 37.7 38.9 40.0 
22 32.3 33.2 34.3 35.4 36.5 
23 -29.6 -:10.4 31.4 32.4 33.4 
24 27.2 27.9 -28.8 29.8 30.7 
25 25.0 26.7 26.6 -27.4 28.3 

2. 23.1 23.8 24.. 25.4 -26.1 
27 21.5 22.' 22.S 23.5 24.2 
28 19.9 20.5 21.2 21.9 22.5 
29 1S.6 19.1 19.8 20.4 21.0 
30 17.4 17.9 18.5 19.0 19.6 

3' '''3 1S.7 17.3 17.8 18.4 
32 15.3 15.7 16.2 16.7 17.2 
33 , .... 14.8 15.3 15.7 16.2 
34 13.5 13.9 , .... 14.8 15.3 
35 12.S 13.1 13.6 14.0 , .... 
3. 12.1 12.4 12.8 13.2 13.6 
37 11.4 11.8 12.1 12.6 12.9 
38 10.8 11.1 U.S 11.9 12.1 
39 10.3 10.6 10.9 11.2 11.6 
40 9_8 10.0 ·10.4 10.7 11.0 

F ot' SD"cin" abo"e ail\,ll;le dot t he safe load. all: too "eat for atandard 
ClOnrt«tiona. 

Spaelngo for other Interl!ltles of looadinl may be obtained from tb.- In tab~ 
ao follow", 

. In.enoi.y .... loadinl fr<> ... table 
Required lpac,na" Ne .. lot .... ity ofloadtn.. X Computed 1D"dna: from table. 



134 CAMBRI A STEEL . 

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet, center to center of Beams. 
Maximum fibre stress Hi 000 pounds per square inch. - STANDARD I - BEAM. ... - 24. Inch No. B 89 • ..... ... 80 " 00 0' 100 .. , .. , .. , .. ""-

18 57.3 59.5 6 1.4 63.S 65.3 
19 51.4 · 53.4 - 55.1 56.9 58.6 
20 46.4 48.2 49.7 - 5 1.3 - 52.9 
21 42.1 43.7 45.1 46.5 48.0 
22 38.3 39.8 41.1 42.4 43.7 
23 35.1 36.4 37.6 38.8 40.0 
24 32.2 33.5 34.5 35.6 36.7 
2. 29.7 30.8 31.B 32.8 33.S 
2. 27.4 28.5 29.4 30.4 3 1.3 
27 25.5 28.4 27.3 28.2 29.0 
28 23.7 24.6 25.4 26.2 27.0 
29 22.1 22.9 23.7 24.4 25.2 
30 20.6 21.4 22.1 22.S 23.5 
31 19.3 20.1 20.7 2 1.4 22.0 
32 18.1 18.8 19.4 20.0 20.7 
33 1 7 .0 17.7 18.3 18.8 1 9.4 
3. l B.O 16.7 17.2 17.8 18.3 
35 15.1 1 5.7 16.2 16.8 17.3 
3. 14.3 14.9 15.4 15.8 16.3 
37 13.5 14. 1 14.5 15.0 15.4 
38 12.8 13.3 13.7 14.2 14.6 
39 12.2 12.6 13.1 13.5 13.9 
.0 1 1.6 1 2.0 12.4 12.8 13.2 ., 1 1.0 11.5 11.8 12.2 1 2.6 .2 10.5 10.9 11 .3 11.6 1 2.0 
43 10.0 lOA 10.8 1 1.1 1 1.4. 
4. 9.6 9.9 0.3 10.0 10.9 

•• 9.' 9.' 9 .8 10.1 10.4 
4. 8.7 9 .1 9.4 9.7 10.0 
47 8.' 8.7 9.0 9.3 9 .• 
48 8.0 8.3 8 .• .• 8.9 9.2 

. For spacing. above $ln,1e dot. the ... Ie load. a~ too , ...... t lor otandard 
eonnect;ona. 

Soacinas for olber Intensitie. 01 Ioad1nll may be obtained from thoee in table. 
as follow.: 

. Int.n.;tyoCl.,.d;"lIfrom\.b~ . 
Required .~- New in",blty ofloo.dinl" XComputtd IIlU1na;from table. 



CAMBRIA STEEL. ". 
SPACING OF CAMBRIA I-BEAMS r OR UNI-

FORM Lo.&D OF 100 LBS. PER 
SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 
Maximum fibre streu 16000 pounds per square inch. 

0;.1.1 ..... SPECIAL I-BEAM. -""- 2i Inch No. B 127 . ..... , 
ia r ..... ,0<> 110 m , .. ""- , .. 

18 77.1 79.1 81.1 I. 69.2 71.0 72.8 
20 62.6 64.1 65.7 
21 liB.7 58.1 59.6 •• li1.6 53.0 64.3 
.3 47.2 48.4 49.6 
'4 · 43.4 44.5 46.6 •• 40.0 · 41.0 · 42.0 

•• 37.0 37.9 38.8 
.7 34.3 35.1 36.0 
.8 31.9 32.7 33.5 •• 29.7 30.5 31.2 
30 27.8 28.5 29.2 
31 26.0 26.7 27.3 
3. 24.4 25.0 25.6 
33 22.9 23.5 24.1 
34 21.6 22.2 22.7 
3' 20.4 20.9 21.4 
3. 19.3 19.8 20.3 
37 18.3 18.7 19.2 
3. 17.3 17.7 18.2 
3. 16.4 16.8 17.2 
'0 16.6 16.0 16.4 
41 14.9 15.2 15.6 
.2 14.2 14.5 14.9 
'3 13.5 13.8 14.2 
4. 12.9 13.2 13.6 

•• 12.3 12.6 13.0 
4. 11.8 12.1 12.4 
47 11.3 11.6 11.9 
4. 10.8 11.1 11.4 

For .~n", above oinile do~ 'the .ale load. a re too ireat for Itanda td 
connect Ont 
S~P for otber IIIU nth.leto of Ioad lD.K may be obt.aioed from tt..- ;n 

tab eo .. (oU""",: 
TDte""I.,. oIloadlD.&- f ....... table 

ReQ\lll~(hl*:lD.K - New lIMe_,,. ofloodiDr XCompuu"hp&dn,a;rrom ta~. 



,... 
,.6 CAMBRIA STEEL. 

MAXIMUM BENDING MOMENTS IN FOOT 
POUNDS FOR CAMBRIA I-BEAMS. 

I •. 0.. .... & ~ I Dopll ' 'l'tiSbt 
IItIiln. BodlD( 

¥ Wtlrbt .• -~ __ ,-, ..... of per . 1001 huh . t por ,"'" huU. .-. 
.... lool = ::. J... a..... loot. Pibrt , ',b ... ... hot. a..... SlI'MI 
__ ' __ j60001bo.lZ~ lb .. __ ' ~ 1511OO1\Ol. I!5Ot J'" 
,...... ' PouU. pt, " . 111. I*" SIt. /.0. __ lDdo.. I'Iuds. por a..1LI,.. &I. I,,: 

B • 3 • •• 2270 1770 B53 " 42 "'30 61350 , , 6.' '"00 1880 • , 
" 81070 63330 , , 

7.' 263' 1980 , , 
6<1 86000 67190 , , 
" "'" 70940 B 9 4 7.' 4000 3130 , , 60 95730 74190 , , 

8.' 4270 3330 , , 
9.' "" 3.40 8109 I. 60 108270 84680 , , 

10.5 "'" 3750 , , 66 113070 88330 
B 13 • 9.75 6400 6<100 

, , 70 118006 92190 , , 12.25 7200 .," , , 76 122930 96040 , 
14.75 8130 636<1 • , 8<1 127730 99790 

n 17 6 12.25 9730 7000 B113 I. 1402701 109580 , , 14.75 10670 8330 
, , 145070: 113330 , , 17.25 11000 9060 
, , l[,Q(l()(1 117100 
• , 1&1800 120940 

B 21 7 15 13870 11183' 
, , 124790 

• " 17.5 14930 11670 , 
20 16130 12000 B66 18 92080 , 97400 

"26 8 18 1"30 14790 , , 101980 , 20.25 20000 16630 , , 106610 , , 22.75 21330 16670 
• , 2.5.25 22670 17710 B73 20 121880 , , 127080 

829 9 21 20200 I"" • , 132190 , • " 27200 21200 , 

" 30130 23'40 Bl2! 20 152710 , , 
" 3307' "'" 

, , Hi7t90 , , 162290 B33 10 26 3263' 2&1.20 , , 167400 , , 30 35730 27920 , , 172WII , , 
35 39070 30520 , , 
40 42270 33020 

B" " 181150 
B4I 12 31.5 48006 37600 

, , 188230 , , 36 60670 39680 
, , t94Z70 , , 40 54670 42710 
, , 200420 , , 

,_ 
BIOS 12 40 59730 46670 , • " 634" 49680 244000 

• , 
6<1 67470 52710 260300 , , 
" 71330 65730 , 

"""' 



C5 
• 
• 

C' • 
• 

C13 
• 
• 

C17 • 
• 
• 

021 • 
• 
• 
• 

C25 • 
• 
• 
• 

CA MBRIA STEEL . 

MAXIMUM BENDING MOMENTS IN FOOT 
POUNDS FOR CAMBRIA CHANNELS. 

3 4 
• 5 • 6 

• 5.25 
• 625 
• 7.2.1 

6 6.S 
• 9 
• 11.5 

6 , 
• 10.5 
• 13 • 15.5 

7 9.15 
• 12.!5 
• 14.15 
• 11.25 
• 19.15 

8 IUS 
• 13.15 
• 16.25 
• 18.15 
• 21.25 

---1-,­.... 

1410 1150 C21l 
1000 ";0 • 
1810 "00 • 

• 
2530 1900 
2800 2190 C33 
3070 2400 • 

• ... 31311 • 
.670 S650 • 
5000 .380 

041 
61311 "'" • 
6670 5010 • 
7730 .... • 
867<1 ono • ... "" C.Ji3 
i2011 71911 • 

10100 "311 • 
11410 "'" • 
12610 9900 • 

• 
11l111O "" 120011 9380 "" 13330 10." • 
14610 11460 • 
1087<1 12400 • 

, 
• 
• 
• 

10 15 
• 20 
• " • 311 
• " 
" 20.' • " • 311 • " • " 15 33 
• 35 
• " • 45 
• 50 
• " 18 .. 
• 50 • 65 
• 00 

'" 



,. 
188 OAMBRIA STEEL. 

SAl'E LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES. 

EQUAL LEGS. 

dl-NIUTIL&.L ~a P'RUI,BL '1'0 ElTBE.& LEO. 
Safe load, below are ~rm (or lib.., II~ of I II 000 pOUnd. 

PM" IqUlo ... Inch and locl ~i&ht of~. 

Dirtllna. Section No. A 11. 

""-" un It It" 
\" h" I" " \" w"""' 

In r~l. 1.281ba. 1.801ba. 2!:- IIIL 2 .86 11>&. 8,86 It... 
per fl. per ft. r ft . Ot. ft . per I t. 

• , .. ... ". ... 1010 

• '" m ... ... &1'0 
4 , .. , .. '" n, ~ 

• '" '" '" '" . 00 

• ... '" '" '" , .. 
7 '" '" '00 ,., 

'" 8 '00 , .. , .. '" '" • " '" '" '" '" 
Di.tance Section No. A (0. 

tx:lw~n 
I f" x I }" 

IU!)l)Or tl I" If" t-" I." \" be: 
in reet. 1.44 1bL liI,lli! lb •. 2 .77 1bo. 3.391 ba. 3.99 1bo. 

1)(" fl. I)('r ft. p('r ft. per It. per ft. , '" '" .. , "00 "00 
8 '" '" .. , .00 ... 
4 '" n, .00 000 ' 00 • "" "" .00 ... MO 

• '" '" '" . 00 410 
7 '" '" , .. '". ' 00 
8 .. , '" '" '" '" • '" Ira '" no '" ,. '00 '" '00 '" '" 

Distance Section' No. A 16~ 

bet,,'een 2" x 2" 

IUPPOft. I" h"._ '" -,--~ ~ ~ ~ 
in feet. .. , ... .44 It.. 3.191b1.. ... , ... 4.7 11:1.. O,3 1bs. a.O lln. 

1)<" ft. pt'. ft • ...E!!...!!.:.. per fl. ~ per h. per ft. 

• ... "'" lUG '''' 1870 m' U .. 
3 ." ... ... 1010 I'M "'" , .. , 
4 .. , '" ... '" . .. 1010 "" • '" '" --l!L --1!L '" '" ." 
• '" '" .. , '" '" no '" 7 '" '" '" ." .. , ." '" • n' '" p, ' 00 410 '" 000 • '" '" '" '" '" '" '" ,. '" .. '" IZO 3iO '" ... 

For a.le Ioadl ~Iow heavy line. t he deRectiono .. Ill ~ iJ5ter than tbe 
allowable Iltnlt for plalter..d ""IIi .... - .10 Ip"n . 

... 



OA.MBRIA STEEL. ... 
SAn LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR CAMBRIA ANGLES. 

EQUAL LEGS. 
NEUTB.ll £.Xl II P.f.lI;A.LLEL TO EITBl!R LEG. 

cd}-Safe loadl below are fi.u~ for fib.., It ..... or 16000 !><>undo 
~r MI.~ 10><:1> and hw:lude welabt of ande. 

Di~~ 
Section No. A '1 

... _" 2t" x 21" 
IUpportl . " 

" I I" 10" 
lnf~. 2.70 Ibt. I 3.62 11>1. 4.0 Ihll. 

Il"r h. per ft. Il"r ft. 

• "00 , .. , "" a ." "" iS70 
4 "" ... "'" " 620 6iO '" • '''' ... ... 
7 3iO '" '" • '" '" '" • '" '" '" ,. '" , .. '" 

11 '" '" '" ". ", '" '" 
~~ 

Section No. A 17: 

"'-" 2l" x 21" w_. 
\" 10" I" 10" I" N' I" 

In feet. --------- e.8 1hL 2.08 lbo. 3 .07 11>1. 4. 11hll. 6 .0 11>1. o .alba. 7.7 1b •. 
perIL !>I'rft. per ft. per ft. per It. per ft. per It. 

- --------- --
• "" LeU) ,,,. 1510 'M' "" .. " 3 '" , ... ,,,. l7 LO 20LO n., "" 4 '" '" "" '''' LS10 "" "'" " '" "" ... , ... 12 LO '''' "" • ... '" ' 00 ... LOLO "" " .. 7 ~ '" .. n, ---"'--I:: " 00 

• ----;;0 ' 00 ." '" '" ~ 

• n, '" '" Sl'O 61'0 no ... ,. '" '" 420 ." GOO ... no 

11 , .. '" ." 470 ." ." ' 00 

" '" '" .. , '" GOO '" .. , 
For ..te loads below heavy line. tbe dektlolll ... ·m be , .... w lhan tbe 

au.o....ble llmlt fOt plQtered ceW .... - .n lpan. 



,40 OAMB R I A STEEL. 

SAl'B LOADS IN POUNDS UNU'ORML Y DIS­
TRmUTED FOR CAMBRIA. ANGLES. 

BQUAL LEGS. 

If&UTR.U. .A.XlS P~L T O I!:ITIm& %.&0. 

Safe kIad. ~Iow all: filUrN for fibn! Itre. of 16000 pound. 
1)1" IqWlre hICh and include weiJ:ht of a nKle. 

~ • 
~ 
8 

,E 
11 

" 

..... 
ill ff8. 

• 8 • • 

Sect ion No. A 403. 

21" )[ 21" 
\ " /," 

4..6 tbe. 6 .6 1t>e: 
pt. ft. prrft. 

2liO a.tO 
11 10 "" "'" UjO 

"" .. '" ... "" '" .. ... '" '" '" '" ~, 

'" '" '" 620 

~ 

1- Section No. A 19. 

3" x 3" 

1
1-" ~ I" /," 

u IbL 6 .1 b. 72""- 8.a ... 
per fl. per It. ~" ~'e ... a;;-o .. " "" "" ~" 

,.., 
"'" "" 

... , = ~ 

"" UIO " .. -

I" 
6.6 1bs. 
prrft. 

"' .. , .. , .. " .... 
m, 
"'''' .~ 

'" '" 
'" '" 

.~ !.' 
04 ""- 10Albo. 
~'e w'e ,.., 

~~ 
M" 4210 

"" " .. ".. ~ 

6 1030 IZM LtllO 1700 I~U) 211 0 
7 880 1080 1270 IUO ltoo 1810 
8 no !M() lllO 1m 1430 I$) 
9 ----sil ~ ----.;0- ---n1i) ~---mo-

10 m is(! 8110 11120 1140 1280 

11 •• 
.., . " ... ... ." , .. '" ... ''''' .. '''' ''''' 

For late kolck bdow bnvy Ii .... the d~fI«llonl will be a_In" than t be 
atto..-able limit for plute~ flrillnp ... 10 lpan. 



CAMBRIA STEEL. 

SAJ'J: LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

nUTIU.L £.XIS P~L TO IJTQ& LEO. 
EQUAL LEGS. cdl--

Safe load. bclow Ire 6,auffi:! for fibre 11"- 01 16 000 pouDd8 

~ ~l":':~:';·;"';'~~~''''~~·~'''~·~'~''t-~;.·#:~;;~~~~~~ .- Section No. A 21. 
3r' x 3f' 

..... I" 10" /" "" 1 I" 10'" ",,, III" I" H" I'" """' Ip 7.2 --aT 9.8 ·11.i 12.4 13.6 14.8 -16.0 17.1" "18.3 
u. fMl. 1 un: 11:& It.... JIlL It.. It.. It.. Ibl.. It... It.. Ita. 
_ _ ~ p.rf~ per ' I: per flo .... II. J'" ft. per flo 9<f It.. pet'I: ...... fl.. ptt It, 

2 42 10 &2tXl el40 7OSO N40 8!Q) M30 IOHO 11230 12010 177110 
a 28 10 Ml'O 4100 4700 ~2g() &S«l 6no 8Il«I 7.QO IDlO SSlO 
4 2110 :z,eoo IlO1O &530 31170 HOO 4810 a220 6620 eooo e3BO 
6 1$80 1OIiO 2+80 2820 3180 s.uo WoO 418D 44110 t80D 5110 

6 HOO InO 2060 2350 2\1.!00 2DD 3210 J480 1740 ..:m 4ZSO 
7 1100 14110 1780 2020 nro ~IO 2M JII80 DID JQ(l JI60 
8 I~ 1300 1640 11110 II1SO !m 2410 111110 tillO JDXl 1190 
9 ,.0 1110 1371) Ism 1,8) l'iJW 21010 2320 2.500 ' :w.o %S4O 

10 ...!!!l....!!!!2....!a2.. '"'iiiO J;i;ij Trif"'iiijQ ~ ~ :101 ~ 

11 710 Q!oO 1120 129) 1440 lGOO IUO I!IOO 2040 2180 2320 
12 700 8m 1020 118:1 1320 IHO 1000 I7fO 1870 2000 2130 
13 6110 iOO IIrOO 10lI0 1220 13'1() 1480 1810 1130 IS» IlIeO 
14 &00 140 8SO ]010 1130 1m 1380 14110 ]810 1120 1820 
liS 6~ 90 820 ~ 1080 IUQ 1280 mo 1600 IIlOO 1700 

16 UO MO 170 · 88(1 IIIlO 1100 1200 1t10 1400 1500 I I!OO 

Section No. A 23 . ..... 
>0-.­u .... 

• • 4 • 
i 

10 

11 

" 13 ,. ,. 

4" X 4" 
'\", I" -il'" ~,-,- ! !.,,- t" ti'" til ~ "'" i" 

-8.2 9.81 1L8 12.8 14.8 10.7 17.1 18..0 119.9 -21.2 
~ ~ I ~ ~ , k ~ ~ ~ ~ k 

p..- It. p..- ft. JIft" h . '-' h. '-'_ ft. 1>'1'_ It, '-' It. _ ft. '-' h. '-' h. 

G810 81213 t340 101030 11810 11810 1$&10 14180 IIlO3O l;oeo 
.wo H2O ClO 702(1 mo fiUO \1210 ImO loeIIO 1I:J1O 
auo toIIO 4870 6210 !oStO 0410 lIMO UIIO 8020 S530 
2700 iWO 314(1 4210 f8l'O &130 wao I 6t8O 1410 G8ro 

22110 2710 3120 3.510 3Il00 4270 41l4O 4WO 5340 MIlO 
]9110 2320 2&70 3010 3340 MeO I97ll 4280 WID 4870 
1110 2000 2.'140 2630 :mo 3200 3480 3140 4010 4'lt1O 
1630 1810 :1060 2.'140 2eOO 28.W 30lIO :mil ~ 31110 
1370 1m 1870 2110 1 2340 26eO "'80 ~.E.!!...!!!2. 
1200 ]480 liOO ]glO 2130 2330 2&30 2720 N]O 3100 

lHO"'1'5:OO'"l ""' I U~ IIiiil ~ -m; !500 . 70 !840 10110 1200 1«0 1m ]80) 1m 2140 ZIOO :um 2620 
180 IIIJD IMO 1500 1870 ]831) 1WO 2140 22110 :U40 
m IOIID 1200 ]400 UIJD 1710 1lIII0 200D nlO tt70 , 

-----!!' I Ml , uno 11m 1m 14$:1 1000 '''0 1870 200D 2130 

For lIIfe loadl bdow heu)' lioe. the 6efttctioIII win be p-eat.er than ~ 
,JIowahie limit for ~ c:riIi.,.. _ .1 . ...... 



142 OAMBRIA STEEL. 

SAn LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

EQUAL LEOS. 
NEUTiU.L AXIS PAltALUL TO ItITRtIl UO. 

Sar~ I 

1. 
10 
16 
17 
18 

For .. f~ loads beJo.. heavy linee the d~!lectlolll ..ut be veaW tban the 
allowable limIt for plute~ ceilinp _ .l. 'paD. 



CAMBRIA. STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

EQUAL LEGS. 

NJ:UTut.~8P~LTOJ:ITmRLI!O. 

Safe l<;ad, below a re ~red for fibre It""", of 16000 pound. 
per Iquare inch aBd include weicht of anile. 

Section No. A 31i. 

8" x 8" 

" . .... 

4 • • 7 • • 10 

11 

" 13 
14 

" 1. 

" 1. 
1. 
20 

21 •• •• M •• •• ., 
•• •• 30 

14' 

m • .... ... 
MOO ... 

For a fe l<;ada bl:low beavy nne. the ddl«tloDi will be ~ter than the 
a1Iowable limit fOt plastered. ceilinp .. . 10 'paD.. 



CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNU'ORML Y DIS­
TRmUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 
KEUT1.&.L .l.XlS P.ut..&.LLJ:L T O LONG UG. J 

Saft load. below a<e filu<t<i for fibtt Itttll of 16000 j)Ound, 
pn" toQuatt Inch and include \fti&ht of .n~. 

--
• a 
4 , 
6 , 
6 • ,. 

U .. 

Section No. A 93. 

3" x 2t" 

_t~~ t" n" _t~~ 
4.6 n.. !!i.e n.. 6.6 .... 17.6 n.. J S.3 It.. 9.3 It.. 

per fI.. por fL pef fl. ".. fL ptr ft. pef fl. 
----1---

2180 ':!&to 3100 1.510 31;'1) 4lSO 
IUO 1780 20lIO 23eO !MO 2020 
1080 13:110 15M 1710 I~ 21110 
"' 1 1060 12+0 1 ]t 20 ]WO mo 
720 880 1(l3(l 1180 132(1 It80 
IIlil 150 880 1010 1130 ~ 
~~--riij""""~~ 1100 

480 690 eIIO 7IlO 880 ~;U 
..xl 530 820 710 710 880 

'" '" 
... ... .., 

'" "" .. .. 
'" 

For aft load. below heavy Ii .... the ddl«tlo... .. i ll be areau,r than the 
allowable limit for pWU,rM oeilini: .... 1. Il*n. 



OAMBRIA STEEL. .., 
SME LOADS IN POUNDS UND'ORMLY DIS-

TRIBUTED :rOR CAMBRIA ANGLES. 
UNEQUAL LEGS. 

N£t1T1UL .&.XIII PAB£LLJ:L TO LONG LJ:G. 
S.fe load. bdow are fiKlI«<i for fibre II ... 01 16 000 PO\Ind. 

per 1Q~!ne1l and include wel,bt of a",le. -"-.... ... 
--

i , 
• 7 
8 

• 10 

la .. 
" 

, 
3 • , 
• 7 
8 • 10 

U .. 

\" 
••• , .. 
~ 

"00 , .. , 
"00 

'" 
'" ... ... ... .. , 
'00 

'" 

Section No. A 96. 

3i" x 2f' 
-/," /" -/," - .-.,- . 7-:S- --s:a-, ... , .. , .. .. , 

"" "" , .. , '''' 3&10 

"" 2tJO 2~10 
1140 , .. , 1810 "., I ! &O "" .. '''''' '''' 770 ,., 

"" 8,0 ;" ,., 
'" ;00 ... .., .., 720 

'00 5;0 '" ... '" ... 

\ " 
••• , .. 
"" .~, 

"00 

"" '''' 
"" "" 1010 ,., 
." ,.. 
'W 

~ 

-/," 
10':4 , .. .. , 

4480 

"" 2210 

"" 
"" ~ 
1120 , .. .. 
'" '" 

For afe load. below II.,....,. IIDeo the d~ ....m be 1t5te" !.hall the 
allowable Umlt for pIa.rtued tdllap .. ,1. qan. 



,.. C.A.¥BRIA STEEL. 

SUE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR CAMBBJA ANGLES. 

UNEQUAL LEGS. 
hOTIU.L.6.%lS PAR AI IIl!L TO LOMO Lll!O. 

Safe IOIId, below .. re ficuro:d (or 6bre -..- ol 14000 
pounoo:t, per lQuare lncb and iDcIudt .. t~t ol .. "Jlt . 

...... .... -
I 

.-lit. 

• 8 • • • 7 
8 
9 I. 

11 OW ... , .. "'" Ull) 
l' ". ... ... "'" "" 18 n. ". ". 1010 lllO 
l' ... , .. "" 

.., "., 
N •. 

""-... -.... .... 
• ..., .,., n .. 
8 .... 4110 ,,~ 

• "'" "" .... • "'" 
,.., 

~'" 
8 "'" - "" " .. 7 1610 " .. ... ~" 8 '"'" 

,.., 
"" 

.,., 
• "oo " .. "" ''''' I. 

11 .., "w la ll) 1410 , ... 
1. m , .. , ... ,.., a .. 
18 "" 

.., 1110 , .. , .. 
1. , .. ... ,,.,, " .. ,,., "'" ,.., 

'",. 
''''' 

"W 
..~ 
a", .. .. 

,.., m. , ... 
"'" 



CAMBRIA 8TEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED POR CAMBRIA ANGLES. 

UNEQUAL LEGS. 
lfZUTIL&.L.A.%U p.KUIICL '1'0 LONG LEG. 

Sat .. aa.dI ~ Illl' fiall~ fo< lib", at .... of 111 000 poIIo.b 
pet 8Q1Ian!ncb • ...:I include....tabl of .... Ie . 

. -...... 
• 3 • • 
• • 8 

• 10 

11 
1. 
13 .. 

. , ... ..... 
• "'" 3 om • '"" • ,,~ 

• "" • , ... • ,,., 
• 1210 

10 

11 ... 
1. ." 13 ... .. '" 

ello om 

"" "" "" "'" ,,~ n" 

11;'0 ,,~ 1510 , ... 
"" "" ,m ,,~ ... ,,~ n.) .. " '" ''''' ,,~ "" 

147 

.... 
"'" ,,~ .,., 

For at .. load. below heiVy Uan the cIdIoectio<Ia ..w bit paler !.baD the 
allowable Um!t for pIu~ cdllnp - ok ftIQD. 



>4, 

50" 

n 
12 

" >4 

CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 
NJ:UT1.&.L.i.XlS P.6.JU.LLEL TO LOliG LEO. 

• 
~ • 
• 7 

~ ,. 
n ,. 
" ,. ,. 

&" ..., 
"" -"., 

"" """ "" .. " 

16 lQoo 

..., 

.'" "" "" 3210 

"" "" '''' , .. 

16000 pOund. 

""., ,,.. 
""" "'" "" "" ... ... "''' ..., 

"'" "'" 
"" """ "" "00 ~ .. "., m. "" ""' "'" "" "., 

"" "" "" 

""" ." "" ''"' 
"'" "00 ... "., 
~" 

For .fe load. ~low h.,wy Ilnes the dellectionll will be &reaW 
allowable limit for pla&te..ed oeilinp - .11 span. 



CAloUlBIA STEEL. 

SAn: LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 
HEO'1'Rll.A.Xl1I P.ut..&.Lt.J:L '1'0 LONG LEG. 

SAfe load. below are fiaured for fibre It.-of 16000 poun.b 
per tlQlIAn inch.ad lad""".maht m aqIe. 

• "" • " .. • "'" • ~1O 

• "" 7 "., • "., 
9 , .. ,. mo 

11 ,. 
18 

" ,. 

-­.. -.... ... 

11 ,. 
18 ,. ,. 

,.9 

be I1'fII,ltr than the 



180 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 

NBUTR.u..&..XIS PARALLEL TO LONG LEO. 

d Safe Ioada brlow an! f41:u~ ror fib"" at~ of 1$ 000 pOund. 
per 8Quare inch and Include we1iht of .",Ie. 

Section No. A 112 . 

..... S" x 6" ..... n_ 
I" lo" \" II" I" II" I" II" 1" .. ,~ - ----------------

23.0 26.7 .. ~ ,,~ 38~ ,.~ 39.1 41.7 .. ~ , ... , ... "- "- '0.. , ... ,0.. , ... "-,." ~" ,." ,." ,." porft. "." ,." "." 
-----I---------------

• "'" """ '"'' ".., , ... lOS" 2]170 ~'" ~"" • 10210 """ """ '''"' 14770 ,- "'''' "' .. , .... 
• &" MSO ,~ .. """ 12310 "',. UIIO " ... ,-, ,m "'" "" ~ .. ,"" """ ,- lOS" "'" • "'" 7110 "'" .... ~ .. " '''''' m •• " .. • MOO ." .., " .. 000 "" - .... ,." 10 "00 "" ... .... "'" "" ... "" 

,,,. 
11 ... "00 "" 0" ~1I0 no. "" "'. .... ,. "'" " .. "" "" ..'" "" "" " .. "'" ,. 

"'" "00 . .. "'" .... S"" ." .,. n" I. "" .", .m .... 6270 "'" .... . '" ... ,. 
"00 " .. "" "'" .." "'" ... mo ... ,. " .. "'" 3910 4270 4610 .. '" .m "" .. .. 

" .", "" "" ~ " .. .... . .. "'" ... 
18 "" " .. . .. " .. "00 .800 8100 . ... --...-,. ---...- -,;;;- --...- .... ... "" 88'" "" .... 
'0 "'" "'" "" "" "" , ... "" 88" "'" .. "'" no. "" "'" • oo "' . - ... . .. •• ~'" "" "'" "00 

.,. .., ... ... "'" •• "'" .oro mo ~" m. "" , ... 3~10 "'. .. "" ~ro "" "'" 00" "'" "" no. .. .. , 
For eafe load. below heavy Uncs tile defle<:tlo", will be lI..:1lter than the 

l 
allowable limit ror planered cclUnp ... h lpan. 



-
CAMBRIA STEEL. '" 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRmUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 
N1!:UTIU.L .i.XlS l'A..lU..Ll.EL T O SHOB,T LEO. d}-Saf~ load. below are ~gured for fibre streg of 16000 pound. 

per Mluan: Irn::b and include weillht 01 a~le. 

Section No. A 91. 
IlistaDce bel_a 21" X 2" 

PlPPQIil iD 10" I j" ~ __ 1_"- ~ __ 1_"-
'''' 2.?611)O!· I~ .... ",. 6.3 lbs. 6.11b.. 6.8 It.. 

ptf fl. per It. ~" ~" ~" ~" , ,,., 
'"" "00 mo "" "" 3 '''' 
, .. '"" "" "" "'" 4 '" "" "" 

, .. '''' "'" , '" 'W '" 1I7() "" , .. , 
6 ." ... '" oro I ll!) "., , ,., .., n" "" ... 1070 
6 .00 OW '" '" '" '" • '" "" '" '" 

,., 
'" >0 3<, ' W ... .., oro '" u "' oro '" '" ow GO> 

" .. '" '" '" ... '" 
Section No. A 129. 

Diotanco 1:>01-._ 3" x 2" 
.. ppoota in 
~ __ 1_"_ ~ __ 1_"-~ __1_"-

,~. 
3.o7 1he. 4.1 1bs. 6 .0 It.. 6.9 1bs. 6.81bL '.?Ibo. 
~" ~" ~" ~ " ~" ~ " ------

• nw "" "" u ro 4770 "" • 1410 '''' "" "'" .. '" ~ro 
4 lllO IUO ,no ... "., H" , SOl "'" "" "" 1QIO "., , 
6 '"' 

.., " .. "" "" n .. , 
'" .. 1010 "" "'" , .. 

6 "" '" 
.., 1l-------mo-

• .. , - ,., '" w", "" 10 .. .., 
'" '" ... wro 

u .. '" '" 'Gel 870 .ro 

" .ro '" '" '" .. '" 
For we loads below heavy line. tbe dellc<:tions will 'be IISl<!r than the 

a11ov."abLe limit for p~terN ccilinp - .10 IjlQ n. 



'" CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 
NIUTIU.L AXIS PARUUT. TO aBORT IJ!G. 

Safe load. ~low am filU<e<\ f(lr fib ... $t~ of lllOOO pounds 
~r lKIua", Inch and Include ,.."i,h l of anile. 

Section No. A 93. 
"'---- bet_ -------===::;;-"'.cc.'-""------..... - .. - 3" x 21" 

• "" ~ro ,m "., "" M • "" ,,~ "" "., "00 "" 4 .... . .., "'" U70 "" "" • "00 14iO "" .. " "" " .. 
• .. 00 "" .... ..., .. ., "'" 7 .., .'" "., 141(1 .. " tuK! 
8 ,., 

'" .... "" "" "" • --ero-~ ---..-- """"iiiiil """'T23ii""""" ... ,. 000 '" ... ... IUO "'" 
11 . , GiO "" .. 1010 .." 
" .. .. , '" .. '" ... 
13 .ro '" .. '''' '" ... 
14 '" ... '" , .. ,,, ... 

Section No. A 96. 
Distance 

3r' x 2!,' 
between 

IUPwrts __ 1'_'_ h" r~1 T,' j" N' 
in feet 

4.9 8.1 7.' - 8.3 ----s:r 10.4 
lbo. Ibo. ''''. ."'. lb •. ." ~r It, ~rft. ~ ~ ~ pt. ft. , 4020 49~O .. " MOO 1530 8330 • '''' "00 .'" .... '00' "W 

4 " .. , 2HO "" .... "" 4170 • 1610 IQ80 2330 "" 3010 3330 

8 13~O .. " IDtO 2230 2~10 2780 
7 1I~1) tHO 1610 IQIO 2160 2380 
8 1010 1240 .... 1610 .. W '''' 9 .OO .. 00 "00 .. " 1670 .. " ,. ... --..;- 1170 1340 l~lO 1610 

11 '" ... "W lUO 1370 U20 

" '" .10 Qill 1120 12~O "" ,. . " '"' ... '00' .. oo ""' 14 '" no ." .. , 'M' .. " " .. , ... '"' ... .000 1110 ,. m '" 730 .. , ." 1010 

For Af" load. below the h~vy Ii".,., the d~fkctlo"" will be Irstel" than the 
allowa.ble limit for plastered ""i]iop .. do span. 



-
CAMBRIA STEEL. 

SAPE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

U NE Q UAL LEG S. 
NEUTRAL .i.XlS P.A.lU.LL1:L '1'0 SHORT LEO. 

16' 

Safe lood. \)el(,w all: fii\lre<l for fibre s\retIJ of 10000 DQ ... nd. 
""r "'lila'" inch and include w~aht of ana~. 

Section No. A 97. 
/)w- 3j" x 3" .... \" KILIKILI_K_ILllLILllLIL .. pport:o l-t.4 6 .6 7.9 9.1 10.2 11A 12.6 13.6 14.7 16.8 16-8 
~~ ~ ~ k ~ ~ k ~ k k k k 
__ I"'ft. ~per It-per It. per ILper fL~~per It-per II-per It. 

2 I3ii9O &000 MID 4890 7700 85fM) IHOI) 1010(l 10'ilr0 11710 12J.4(l 
3 2060 33\lO fOOO .em 5170 6;'30 6270 &00 7300 7800 8290 
4 IMO 2.HO 3000 3150 3S8O 42110 4700 60\10 MOO 5MO e220 
15 1240 2Of(l 2iOO :mo 3[00 3440 3760 4080 4380 46EQ 4980 

• "" "00 ... "., "SO ,.., 
"" "'" "" , ... "" , 

'" '''' "SO 19m "'" USO "" ~" "" MSO "'" 8 no "" '''' ''''' "SO "SO "'" "'" "SO "" 3110 • '''' ''''' 1910 2090 noo "SO ,.., 
"" 10 ~ ." "'" 

,~ "00 "" ~ "SO -mof'fsij- -,;;;;; "'1'i'UO --2iiiO 
11 '" '" "SO ,." !flO "" 1710 "SO , ... "SO "" " '" '" 

,,.,, "SO ,m "" '''' "00 , ... ,.., 
"" 13 ... "" '" , .. "SO "" '''' "ro "" 

, .. 19m ,. .. , 
16 .. , ,. '" 
DiJlall .. .... ..... 
in 1M1. 

'" ... ... 1110 "SO "SO .. " n" 1&70 "" "' "" '" "" "SO , ." " .. , ... , ... , ... 
'" 'SO ... 0" 1070 "" "" 970 , ... "SO 

Section No. A 99. 
4" x 3" 

~ ~ ~ ~ ~ k ~ ~ ~ ~ 
ft" II" . N' II" ft" II" I tl" II" I Ii" I !" -"i28FI 9.S- llTf2.4 '13.6 14.8 '16.0 17T '18-:3 

- --,o--IPC!'"....!!: per n .. PC!'" f~ PC!'" 1~ PC!'" ft. PC!'" f~ per r~ per f~ PC!'" f~ per ft 

• .... ) 7780 I"NO 100ro U170 1224(1 13280 14300 152110 162M 
3 4390 5UlO 5!N1O 6110 74110 81110 88fI) Q!030 1019(l 10St0 
4 3290 3890 4470 li040 M9(l 6120 1\640 7150 1MO 8130 
6 2G3O 3110 SS80 '1030 4470 4'XlO ~10 6720 6120 IIiOO 

6 219(l 2.)9(l 2980 33tIO 3720 4080 4430 4770 5100 60120 
7 1880 2220 ~ 2S8O 3UI0 3500 3800 fOlIO 4371) 46.10 

•
8 1&40 llHO 2240 2420 2790 30lIO 3320 3MO 3820 4MO 

U60 1130 11190 :mo 2480 :mo 29.10 3180 :uoo MIO 
10 1320 ..!!I:!....!!!!2.. ...!!!L..E!!. ~ 26(!Q .1!!2.....!2!. ~ 
11 1200 1410 1530 1830 2030 2230 2420 ! 2«10 mo 2IIeO 
12 IiOO 1300 1490 11\80 18«) l!O4O 2210 2::J.8(I 25.50 2710 
13 1010 1200 1380 Ir.MI 1720 1880 12(MQ 2200 2350 2500 
14 IHO 1110 1:!80 lHO 1600 1150 1\100 2(MQ 2180 2320 
lIS 880 II)f() 1190 1340 14110 1530 1770 1QIO 2OtO 21m 

16 820 m , 1120 1260 . 1400 U30 1650 1790 nlO 2(l3(l 

For IIlfe load. below heavy lines the deflections will be ,reater than the 
allowable I1ml! for pla!l~red oeWnp - .l. !pan. 



, .. CAMBRIA STEEL. 

8A7B LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED 70R CAMBRIA ANGLES. d­

UAL LEGS. 
IHOlLT LJ;O. 
16000 POu<1d • 

..... ... 
• ~ .. "" ,,~ 

• «~ ." euo 
• ~ro .'" ..., 
• "" ,,~ "" • "'" .... "'" 7 ''''' - -• ,.., " .. -• , .. "ro "" '0 "" 

, ... "" 
H .. "" " "'" I. "" .. "" 

"'"-....-

• 



CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNll"ORMLY DIS­
TRmUTED FOR CAMBRIA ANGLI!:S. 

UNEQUAL LEGS. 
KII:1JT1tAL.A.n8 PA.4LLII:L TO SBOItT LIIO. 

s.te ao.d, bdow are fiEUTftl for fibr'e _ of 111000 poun.b 
per .,quare Incb and Include ..-ei,a:bt of anaIoe. 

'" 



, 
10. CAMB RIA. STEEL . 

SAFE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 

NJ:UTIU.L .i.XlS P ... JU.LLJ:L TO SDOlLT LEO. 

Safe Load. be10w are lieu~ for 6b~ .treta of 16000 pound. 
per 8Qua~ indland include wciKht of anl.le. 

Section No. A 105. 

6" x art 

1" 

.,., 

.m ... 
"" ... , 
, ... 
"" 

For IIIrt Load. bdow beavy line. the ddlectioDt wi.Il be crater than the 
allowable limit for plalte~ cWinp ... ,j. ,pan. 



CAMBBIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS­
TRIBUTED FOR CAMBRIA :ANGLES. 

UNEQUAL LEGS. 

HEUTRAL.&.XIS P~L TO SHORT LEO. 

$aft load. below art fia;urt<! for fibTt strue of 1& 000 pound. 

107 

I)t'l lQ ua", incb and include "'ticbt 01 aRlit. 

Section No. A 107. 

6" x 4" 

i" nil I" +in i" tin I " 

• 

than tbe 



". CAMBRIA STEEL. 

SAFE LOADS IN POUNDS ..tTNIFORML Y DIS· 
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 

JlBUTlL&.L ~ PUUoUL TO SHORT LEO. 

Safe loads below a", lia:u~ for fib", ,t..". of 16000 pOunds 
per .qua", Inch and include welllht of a~le. 

-. ... ~ -­iltfool.. 

4 • 

11 , . .. .. ,. 
,. 
>7 

" , . • 0 

~~ •• .. 

Section No. A 109. 

7" JI: 31" 

For ... ft loads below hea>ry lines the deflections wi!! be Ilftater than the 
allowable limit for p1a,«,~ cWinp - .i. ,pa.n. 



CAMBRIA STEEL. ". 
SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES. 

UNEQU.A.L LEGS. 
Hl!tJTR.A.L.f.XJS P.i..R.A.LUL TO aBoaT UG. dt Safe load. below are ficured ID. fibre _UeM of 16000 pounda 

ptr IIQU&Te Inch and include weicht 01 ancle. 

Section No. A 112 . 

...... 8" x 6" 

... -
!" /0" I" II" I" II" I" II" 1" 

111'-1. 

23.0 26.7 28.6 31.2 33.8 36.6 89.1 41.7 ..... , ... , ... .. , ... ,t.. , ... 'lo. 'lo. .. 
~" ~" ~" w" ,." ~" ~" ",,, 

~" 
4 21370 .... 215310 ~"" 31110 "'" $"" ,..., 

"'" • ,,.. 
"'lOO " .. "'" "'" u,~ "''' "'" "'" • '"'' 
,.., '''''' lmo ~'''' "'"' """ """ "'"' 7 12210 "'" ''''' 16-110 17nO Igll0 ""'" 217iO """ • """ "'" 13100 ",ro ''''' 18720 "''' ,- .,,'" • .., ,.., n.., 127;(1 "'" 

,..., 
"'" , ... "'00 

W "" 
..., 'M., 11490 """ 

,,,., , ... 16210 lellO 

U mo um ~m ,~'" 11310 12160 " .. 'm> ".., 
" no, "'" ~m "m 10070 11100 n", "'" 

,,.., 
13 Mm "., "'" "" "m ,..., n" "'., ,~., ,. "00 "" 76\0 ",., ..., 

"'" '""" "''''' 11510 

" "'00 "" mil) "" .,., 
"'" 

..., !OliO ,~'" ,. 
"" 

..., Mm "" ~" "" "" ,oom 
'7 .,., 

"" "W "" >om "" 
..., 

"" ,. "" ... "" ... "" "'" "" 
..., 

13 1000 .,., ..., 
"'" "" "'" "" "" 20 "" 4770 "''' "" "" "" 

,.., 
"" ., 

22 
23 
2. 
2. 

•• , .. "" 
..., .. ., m, "" MOO "" "., 27 "" "'" 
,.., ... , .. . .. .... "" 

..., 
2. "'" 3410 "" .4100 .. " "" 6110 "'" "" 
Fo . ... Ie Ioo.d. below h",,"Y lines the deflections wiD be crealer than the 

allowable limit lor plastered cellinas .. ' sio span. 



160 CAMBRIA STEEL. 

GENERAL FORMULlE FOR FLEXURE OF BEAMS. 
NOTATION. 

A _ A~ of Section in "'Iuare incht8. 
d .. Depth of Croeo Sectton in inches. 
I .. Length of Span in inchea. 
l.. .. I..en&th of Span in feo!t. 
" .. 81. ...... in ""treme fib", of Metion in pOund. peT Iquare inch. 
X, .. Distance of Ceoter of Gravity of Section from ... treme fibre in inc",,". 
W _ Total Load. in pOund •• Uniformly Distributed. including the Wd,ht of ""' •. W, _ Total Su""rimpOoe<i Or Live Loo.d. in pound •• Uniformly Distributed. 
W ... Total Weight of Beam. in pound • . Uniformly D istributed. 
W, _ Total Safe Load. in pOund •• Uniformly Distributed. 
P .. Load. In !lOund •. eorocentrated at any point. 
F _ Coeffidentof Stren¥th of tlte Tablea of Properties _ Safe Load. in!lOund. , 

lor a fibre Itt·~ of 16 000 pound. per SQuare inch fora ' I'Lln of one foot. 
F _ c;o.,ffidentof Strength of the Tables of Propeniea _ Safe Loo.d. In poun<h. 

for a fibre stress of 12 500 pound. per lQuare inch for a . pan of one foot. 
D _ Total Ot!flection of Beam. in inclteo. due to w~"'t W. 
Ow, and D ... Deflection. of Beams, in inclteo, due to u... wei&ht.s W, and P 

relP""'tively. 
N .. Coefficient of Deflection of the Tabl ... of Properties _ Deflection, in 

inch .... due to a total load of I 000 pound. uniformly distributed for a 
_n of one foot. 

N' _ Coeffici~t of Deflection of the Tables of Propenies _ Deflection. in 
jnches. due to a , upeTimpOoe<i load of 1000 !lOund., eoncentrated at 
the middle of a Beam with B .pan of one loot. 

H _ c;o.,fficient of Deflection. in incl>ea. for fibre stte!ll of 16000 pound. per 
1Quat"e inch. for any oection uoed as a Beam ,ubjected to iu safe load 
Uniformly Distributed. (See table, page 98.) 

H' .. Coefficient of Deflection. in inch .... for fibre otl'eS8 of 12500 !lOund. peT 
OQ,uare inch for any !lection uoed a . a Beam l ubjected to iUl safe load 
Uniformly Di. tributed. (See table, page 98.) 

M .. Total Bending Moment. in inch pound •. due to the Wei,ht of Beam and 
SuperimP<>te<i Loo.d. 

I .. Moment ollnettia. in inche'. Axia through C~W of Gravity. 
lL .. Moment of lnenla, in Inches'. A:lis pa",llel to above but not throuiJh 

Cente1' of Gravity. 
v _ Distance. in Inclteo, bet~n thea!! Axea. 
S .. Section Moduh .. in inclld. 
r _ Radius of Gyration in inches. 
E .. Modulus of Ewtkity, In pound •• per OQ,uare jlleh (Steel .. 29 000 000). 

ODB&AL POIUltrLA:. 

S _ ~, 1, "" I+Av' r_# 
M _ ~ .. p S . p .. Mf' .. ~. Or for Symmetrk:al Section M _ 2:1 

For Beam aupponed at both end. and Uniformly Loo.ded: 
M_WI_(W,+W,JI .'. W _ (W+WI _ 8M _ !l!! .. ~ 

8 8 ' I IX, I 
SUll LOAtlB. 

F _ 8f' whHe" .. 1800:1 pound. and I _ 12" therefore F _ ~ 1800:1 S 

F_ 8~Wbere p "" 126OOpounda and.l_ 12" therefore F' .. i 12600 S 

To obtain the Safe Load for any lpan in feet. for fibre stress of 16000 pound. 
ptr IQtIare Inch: 

216000S F 
Safe Load - W. _ T--L-- T 

To obtain the Safe Loo.d fOT any I~n in feet. for fibre.tress of 12 500 pound. 
per oquare loeb: 

Safe Loo.d _ Woo..!. 12.500 S.. F 
• 3 L ' L 



OA MBRIA S TEEL. ••• 
GENERAL PORMUlA :rOR :rLEXURE o:r BEAMS. 

(CO!ITINURO.) 

DULli':OTIONli. 
0) Seam .upported at botll end, and Unilormly Loaded: 

. :; W1' 5 (W,+\\',) .. 
DeflectIOn lor Total Load "" 0 "" 3&10 lIT .. 3&1--"--

~~ion for SUJlI!r!mvo-l Load "" OW,"" a!.l~'t 
(2) Seam IUpportftl at botll en,," "'itllload conc:enlnlted at the middle: 

. PI' 6 \\'d' 
~oon for Total Load .. 0 '" i8Ei + 38-1 EI 

. PI' 
Deflection fM Supenm~ Load .. 0," 48EI 

(3) Beam fi:<ed at one end, IIniupportal at tlleotller. and Uniformly Loaded: 

~-,-, T '···d_D_WI ... ~+Wo) .. 
................. n or ota ...... 8EI 8EI 

Oe~tlon for Superilll~ Load _ Ow, _ :~~ 
(4) Seam fi:<ed at ODe 1MId. aDd UIUIUpportal a t the otller. with loe.<! COtIO!n. 

t"'ted at the unoupported COld: 
PI' \Yd' 

Ik~tlon for Total Load ... 0 - 3EI + SEI 

PO' 
Ikflectlnn for Superim~ Load - D," 3EI 

:; WI' 5 (W,+Wo)]' 
N-

a84EI
-3Si EI .",he,eW_(W,+WJ_looopound.and 

1 _ 12" 
PO' 

N' .. 48 £1' where P - 1000 pound. and I - 12" 

Tota] Dektioco, In l...:he.. due to a Beam U..uormly Loaded for any .pan In 
f D NWt.> N (W,+W,) r.,o 
~t_ '" 1 000" 1000 

Total Dell«t;o".( .. Inches. due to a SuperlmPQef(l Load P and tile weI&ht of 
N'Pr.,o NW,u 

Balli. W,for a"y _n In feet - 0 - 1000 + 1000 

H _'}22:;r.,o H'''~2r.,o 

1'0a. SYJOIETJUOAL SlOTIONS. 

Total o..lI«lIOD.. In Inches. for a fib", I~ or 16000 lbo. per oqUIn! Inch 

-O-~ 
Total Deflectioo. In Incb". for. fi~ It ..... of 12500 ]b&. per oquare IDc:b 

U' 
- O -d' 

1'0& tnfSTIIJomTIUCAL nOTIONS. 

Total o..fIectloo. In [nch". for a fibre .t ..... 01 16 000 pOUnds per oquan! Inch 
H -O-N 

Total ~ion. [n Inc:heoo. lor a fib", It ..... 0112 500 pOUDds per oquare IDo;h 
H' _D _ _ ,.. 



'62 CAMBRIA STEEL. 

BENDING MOMENTS AND DEFLECTIONS FOR 
BEAMS OF UNIFORM SECTION. 

"'''''0" "~Tot.al _.0'-:". 

·i,' .• __ for Total Load:­

Draw Parabola havln, 111 .. W 

Muimum Bendil\i: Moment at middle 
beam .. M .. WI .. (W, +W.)I, , , 

Muimum SMar at poinlll of IUJ)pOTt 
W w,+w, - 2 --'- ' 

Maximum deflection 

5 (W,+Wo'll' 
384 EI • 

Safe Superimpoeed Load, in lba., con­
I ~,""",,,.p .. W,-W" I ., 

Muhnum Bending Moment at middle 
PI \Vol - 1.1 - .+ 8 ' 

I !~~~om Shoat at pOinti of .upport .. 

. Pl' 0 Wol' 
1.1"", IRflect.on .. 48EI + 384 Ef" 

Safe SuperimVQlled LQad. in !be.., uni_ 

I distributed. W', .. ~. - W •. 

Muimum Bending Moment at point of 
WI (W,+W,)1 

I Upport .. 2" - 2 • 

Maximum Shear at point of support .. 
W _ W,+W .. 

. WI' {W, +W,)I> 
MaJ; . Del\ccuon" SEI .. -~. 
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CAMBRIA STEEL. 163 

BENDING MOMENTS AND DEFLECTIONS FOR 
BEAMS OF UNIFORM SBCTION. 

W--;-Total Load. In lbi,-nnifonnly- M ;;;Total 8(ond",r.",,0>,",_=~.".,C"'"''''''''''''.II)11: 
dittribu.ted. \ncil.dlna tbooc ~t 0{ M.,,:\I._BendiQjtMo"'~nta.lniDCh.lbl •• 
!)sm, d""to\\l~IIt. W, ... d P _pectl.~ly. 

W, _Totals..perim~orLi"e I-Momen~ol l l>e<tIa.lnlllChe:s<. 
Load, In 1~, unJfonnlydiuributcd. I .. LnIlth oiSpan.in I",,~ 

W ... Total Wela.ht 01 s..m or E .. ModuLu. of Elutklty, In It.. DI" 
o...d Load. In Lbo .. uniformly dis- IQllart Inch .. :II) 000 000 for I!HI. 
tributcd . W ... Total Scire 1.00.01. In lbo .. unl_ 

]',1',. I> •. 1', .. Lood., In Ills., wn- fonnly dl,tributed. lndudlnlf "~IRbt of 
""ntrated at ~ny POlnta. beam .. Total Safe Load of Tabl"", 

Till: ordinatu In dl .. ,ra=.tive IltebendillJl momenuforoorteopondillll polntll 
on beam. " or 'operi", load onlY. make W, In formnl .. equl to Itm. 
(4) ham lind at on. end, and 

~
NUPported.tOt.ber'with 

Load ConGentn.\oed 
;\t' : , .t th, tree end. 

_ ii, . 
do , 

_ € r··· ... · .. I ........ ·~ 

Sal" Supoeriml)llle(l Loood, In ItIs., con· 
••.• p W. -4W. 

"'""t"'<cu, • - 8 ' 

Maximum Sendl"" !.Iomcat at point 01 W. 
"PPOrt - Pl+ 2' . 

Mullllum Shelorat point of tupport _ 
P +W .. 

Dlap:am IGr Superim-' Load:­
Draw trlalllllC' havlllll M . _ PI. 

D .......... Dead Wad • .,milarloCu<(3) • 

(6) B .. mlluppol14d.tbot.hendt 
wlt.h LoadConCflnttat&dat 
~polnt. 

~ ~ 
! Qp: 

r;; :::c~ ::'~I:"::~:.? :il----x----.., 1iI 
Dlq;ram forSuperim{)Olltd Load:-

Dra .. t.unlle havlllll M. _ ~b . 
O;"I""m, ~.d Load,.im;IartoC. .. (I) 

Saf .. Supoerlrnl)Oted Loa.d, In lbe., COn· 
_~ I' W,I'-4 .. W,(I-I) 

tent"'l"". • - Sab---· 
M ..... llqum Bf:ndlnll Moment und"rl.,.d 
a(2 Pb +W.I W.) 

- 21 'PbW, 
M ...... Sbe .... t Sup . ...,.ra -T+T' 

PI>. W. 
MaL Sbe:ar at SlIp. near b - T + -'2" 
DefIec;tion :It dlttJInc>e:r from left fUP. 

port - do [!;l1;·1' 
[ Pb + w.( '2aI-a'+~ _21)J 

8 \ 3 2aI - a' 

/2aI-a' • _ \ --,- _ Dlttance, from lelt 

' upPQrt, of pOInt 01 ma:r;mum deflection 
for tupoerim l>Otf:<i load. 

(6) B .. mllupport&datbotheno;b 
wlthtwoll:rmmettlca.lLoadl!. Safe Supoerlmpo,ed l.oad, In lbe., con· 

W,l-Wal /l : : D-... C'ffitrated. each, " , - --.. --. 
~ I}!': i IM.~ Maximum Bf:ndlnr Mom""t at <:enler 

I I: Qp cif' J. 01 beam - Pa + \~.!.!. 
,.. --' Mui",umSbeantpolnuoftupport-

1 ~!'-"- 1"--~:-~-& ~tW., 
~forSull"rlm~Loa.d,- MulIPumDdl«tlon-
Drawua~bav .... M._Pa. P .. (. ) ~ \\',1' 
D"F"-",.l>tad~d •• uailarIOCasefl)::u.1::1 '-Q' + JS6 E(" 

l 



164 CAMBRIA STEEL. 

BENDING MOMENTS AND DEFLECTIONS FOR 
BEAMS OF UNIFORM SECTION. 

W .. Total Load.l .. lt.. .. unlfonnly M -Totallkndint Mom~nl.;n inch_Lb.. 
d"trib ... ~. i1Idudi ... the weicht of M ... :lo~ .. Bendi ... l omtn ... .mineh-lbe .• ...... dlluo\~riahll W, and I' ~ivd)' . 

W, .. Total Su~rimpO«d Or Uvt I .. Momentof Inertia. ht neher. _ 
Load, in It..., un! ormly dlatribulM. I .. t.., ... lh of Span. in inc,"". 

W ... To .... WdI,hl of Heam Or !; .. Modulu. of Etutldty. in lb.., poer 
Dsd Load. in lbo... uniformly diJ.. fQua"" inch .. 29 000000 fOf .~l. 
tributed. W, .. Total Safe Load, In lbf .. unto 

P. 1'" 1'., p, .. I..oad. , In lbe .• (:On· forml)' diotrlbuted. includlna tbe ~lhl 
centrated at any POinlL of beam .. Total Safe LoadofTablel. 

The ordinate. In dia$ram. Rive thtbendln .. mom~nu for<:OfI'ftPOndinl POInu 
OIl ba.m. }o'o. luper;mpO«d load onl y. make W.1n 'ormul .. ~uaL to ZO!ro. 

The Mulmum Bendi", Momentoccun 
at the point w"" ... the vcrtical Ihar 
equal. RI'O and will be at 0""' of the 
Ioad.f P, p" or P. depmdirljl upon their 
,mounts and .1)IM:Ina; If W I 1I _~ted. 

U,l R .. React.lonat UflSuDport. 

(7 ) BI&ID Supported .. t bot.handa Bendi""MomentatP .. 
wlt.h Lou.. Cono::.ntnted W . ... 
at .. arlo", Polnta. ).(. - Ra - - Zl- ' 

••••• ;Q" •••••• 
Bmdi"" Mom~ntat 1', _ 

Qv.a,' ] 'p • )I. ., M .. -Ra.- - 21- +P (a,- .. ) • 

~ Ikndi"" Moment at p, _ M., .. Ral-
A'~B Q"'" J i C>' C>', a'. i - 21- + 1'1(a.- a l) +PCao-.) . 

~!-.... ,-.. ",,"-,-;,U S-r or Re..ction .. t l..eft Suwort -
, ::==!::i~~l'.":~·~!>! 1'. b,+Plbi+Pb+W" , , 

Tbc total btndi"" moment at any 
SMar or Roactiou at Rl&bt SuDPOI't -

point Drodllced by all tbe ",*ht& ill P. a' + PI" + Pa+~.!, 

equal to tIIe.urn of lh~ mornenUl at ' , 
that POint produced by 5I;h of the Ola&mm ,,, Superimpo:oeed Load:-
"<ftahUl ~.ny. On. . ... in CaR (5) the Ordina~ Fe. 

Olaan.m for Dead Load oImilar to CO and liE ~reent!nc the bend;nl 

Call! (I ). 
momenUl dot(! to load. p. P, and I>, Il:. 
l (>eCtively, I'rodu~ FC to 1', makinc PC 
.. Fe +IC +JC; GO to 0, makillll: 
00 - GO + KD + LD; aDd liE 10 R, 
makillll: RE _ liE + ME + NE. join 
the poinUl A. p, O. R. and B, then the 
onll .... ta bet~n A Band pOlYlOn " P 
ORB..-III Il:pmoent the beDdlnr mon>enUl 
for col'll:>llpood1nc pol.nlll on beam. 

-



OAllllJRlA STEEL. 166 

BENDING MOMENTS AND DEFLECTIONS FOR 
BEAMS OF UNIFORM SECTION. 

W _ Total t.o.d.In IbL. uniformly M _Total BnldiOjl Mo-"t in i""h.lba. 
d~tribuud. Includinll: tbe wdaht 01 M.,.M._ BnldlnaMo~u.ini""h-lbI •• 
beam. due t.oWd,Jh1.l W, and I' ~vdy. 

W, _ Total Superimp<*<! or Li"e 1 _ Mom~ntof IR('fUa.ln 'nches<. 
Load, Inlbl .. unllonnly dlotrlbute<l. I _ ~nllth<)/Span , In lnchftL 

W, _ Total Weillht of fI<oam or E _ Modulua of F ...... tldty. In Ib&., per 
lkad Load, In Ibt.., uniformly dia- aQU&fIlln.th ':2900000010 .. ~. 
tribut<:d. W. - Total Safe '-d, in IbL, unl· 

P. 1'1, Po, p, _ Load., In ]ba., con· fonn]y dlotributf'd. lndudiOjl the "tilt 
centraud at .ny pointa.. of bell ... _ Total Safe Load of Tabla. 

The ordinate. In diavalIl.f cl~ tbcb<1>dt", momenl.lforoorrespOndina;pojnl.l 
on beam. For Inperimpc«d load only, make W, in formulae ~uaIlO IOtro. 

i..t: ....... , ........ -1J 
Diaa;ram for Total Load:-~ra. 

,~ 

parabola havl ... M ooS' ",IIOAA' 

para11~1 t.o bI.Ie and at a dlltllnce 
M' .. WI. Tbe Veniail dlttancctl 

" betWftll the parabola and line ...... ' 
a~ tIM: 100-"1.1 lor- "'I"f8pondina; 
poinu on bam. 

!.t·····--!-·····:s 
Diavam for SuP"ri ... ~ t.o.d:-

~ 
Draw tria ... ", havlna; M - 4' A]IO 

... A' JIIInLllel t.o haocand ata diotanO! 

).I' -!i. The Vertkal dlstanca be­

t_ the trb~ and line A ..... ~ 
tbe IIIOInCrII.I forcones-pondl", poinu 
on beam. 

Dia,nam for Dmd Lolld almllar t.o 
Cue (S). 

Safe SuP'i'rim-' Load, in tbl .. IInl. 
formlydlotrlbuud, W', _I w. - WOo 

DlstallO! of poinu of COIIua-lle>;lI~ 
fromaupporu _ .21]31. 

Mallmum Bendln. Moment .t polnu 
WI (W,+Wo)l 

of IUDport - i2 .. ,-,--' 
Bendlna Moment.t middle of beIlm _ 

WI (W, +Wo)l 
Zi - --,-,-' 

Maximum SheaT at polnu of IUpport _ 
W,+W, - , . 

Mulmum ~Ion 

(W, +w,) I' 
~384EI-' 

W>' 
- 384£1 -

s..fe Sul'l'rimpoR<i Lolld. In Ib&., 000-
centrated, p ... w. _I Wo. 

DiotallO! of poinu of contra.&c.ure 
fromlUpporu "II. 

Mulmum Bendin. Moment at point. 
PI Wtl 

of .upport""8 + 12' 

Bendt", MOlMO]t at middle 01 bam .. 
~ w. 
8" + -24' 

Madmllm Sbellr.l POlnuof support _ 
p+W. -.-,-' 

Maximum OefteetJon .. 

Wol'. 
3&f,EI' 

~. 

192EI + 



'66 CAMBRIA STEEL. 

VALUES OP MOJIBNTS OP INERTIA POIt STAND-
ARD AND CAMBRIA SECTIONS. 

" 
(b-t)' 

A-ld+21(b-U+-
1Z

' 

I' "". h'-I' 
1,~1-1-12 - , h 

1 
" Ad" 2-2 .. b'f; + It' + bt-t' , 

• 6 12 2!>8 

h-I 1 

b--<i 
. Slope of ftance .. I .. b-t .. 0 for .t.andard IeCtionl • 

..... - h .. d - z... I .. h ... (b-tj. , , 
2 

j, 
(b-t)' 

A .. td + 25 (b-t) + - , - ' 

I' " .. [b'f; + ,k!.' + (boo I)' Cb+21)] + A. , " 
1-= 

bII' h' -I' , I, Ad. I-I - 12 - 16, 

~.~ , [ '~"] 1'.Ash2-! .. , hbI+lt'+ i2" _Alt·, 

h-I I '., SIopeoffta<qe" IJ" 2-(h-l) .. "'6 for ltAndanhectlon.. 

h_d_Z •. l _ h_21(h_t). 

't 
A-t(2a-t). 

_'+eo!_l' 
"-~. 

I ,u' I I t(a-:r)"f-uL-(a-t)(,,-t)' 

1, __ ,'" ." 
,- II .. .. 3 • 

'",Axb2-2_ 
hI - 2 (I<" t l' +t [ . -(2.0" -i)]' 

3 

---

~~ 
1 

A_ t(il+b-t). 
'T ! " .. ~P;;t~~1'''' s' .. Hz:;t.+'ai·b'l. , , 
~ T 24_ + r (:h:-tjb(b-2x'l+(h' -t){a-t)(.+e-21,) )t. , ~ 2U' I) 

, ""--i I I AN I .. I .. t(a-z)"+bI'-(b-t)(" tl', 
" . 

I' AslI2 _ 2 .. t(b-><')"+u''-(a-tj(z'-t)', 

~r\:4 ' . 
,. AxIl' _ I .. looea.~. , -", 



CAMBRIA STEEL. 

VALUES OF MOMENTS OF INERTIA I'OR STAND­
llD AND CAMBRIA SECTIONS. 

2 

A-[b+:l(a-t)!t. 

(bt-llj (a'-a.t) Tan.2a_+ __ '=- I' __ -. 

, Adl l_l_a.bO-a'('!.-2t)'. . ., 
b (a +a.')' 2:0.'>1>' Ga'alb' 

1'.AIlI2_2_ 12 • 

'" Minimum. Axil 3 _ S ... "c:wt&- hin" -'" 

A _, Itt W + D' h + b' (0 + D,. 

~ _ ~(b-t.)+:;W.' (1'+31l+3t.d'-l (t,-t) (3d-I). 
M 

, AIlII _ I _ '>(3t+t.l-Hbn'-2b'o'J _ A ,. _ 01' 

. " 

,,_ NCIt of head. 

A _ ,,+ t (d - k) + (b .t) ( ~ +~). 

,, (2<1 - kl+t (d - kl'+ (b - 1)("+.'+ ~) 
~ - 2A 

1',ArlI2-f-~' + t>O±!,)~ + 1'b'[2b'J+ (2b'+3t)'] 
18 12 311 



,68 CAMBB IA STEEL. 

PROPERTIES O. VARIOUS SECTIONS. 
, 

Diatanc. tram N eutral 

&tf:t1o~. 
Ar ... ot IKUOIl. .ua to htnmJU .. 

of Section. 
A , .... -

-EfJT I . ' I • 
._a.": .I: ·''''2 

g ' ! 1 

_~J l' .' . %1 ... a 

~-.- at _ aL' • 
II,: i: "'- 3 

-" 

• -~~: . ' XI ... l" 11 ... . 707 • 

____ .J. 

···t---!]-, bd 
, 

-b" ~ , 
:I, .. z 

.' . 

Dr I ' , 
! ' , " M .IQ'" d , , 

b ": ' ... ' ... 
"'1 ;:_ bd - bod, 

, 
11-"'2 .•. 

bd " -~,.- . ----
'.. x, 

y'b'+ d l 

__ .t 
I - :-lot tile neutral un. 

l 
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CAMBRIA STEEL. '.0 

PROI;"ERTIES OJ' VARIOUS SECTIONS. 

Moment of Inertia . hc.tioll MGdulul . RadiUl of 07u.t.!on. 
. S _ L r_, ! !. , .. 

, 

.' I 
. ' _._-..... 

" 
, Y'I2 

.' . ' • .,. .,. y -f - .677a 

, 
a'-I" 

I 
a' - a,' 

I 
, •• + .... --,,-- --..-- , ---rr-

.' .' -'-----= _ .Uk· 

" .. " ,112 . 

bd' bd' - '- -..... ". .. "12 

bd' ... , ..., ..., vT - .571d 

... b,d,' I ... bod,' I bd' bod,' 

" .. "\ 12 (bd - bod.) 

, 

""'. "'. bd 
tI (1)'+ dl) II y'bI+d' v' e (bO + d') 



'''' OAMBBIA STEEL. 

PROPERTI7.S OP VARIOUS SECTl.ONS. 

I 
DlaloUlce from Neulla! 

Area of SocUon. ~ to btnmltl •• 
a,cUom. 

A 
or S&etion. 

"and x, 

~- dcoe_+bdn .. 

-~>\;~. t-i :-· bd .- , 
. · ____ .L 

~t?<- I 
d 

bd 
>:-3" 

-I -- -,-- -, .. • K1- T )O----b·--o: 

'D'-7' ~ bd 'x,'" d ,. 
__ or ~ ___ 

~--- b --"I • 

-8 T

-1 --------- ~- .d' d 
4 - ... 1'&Sd' "''''"'2 . ' ~ _.t.___ _ __ .'-. 

rer ~ . --~., 

--18'1.;-- .. (d'~ .. .785(d'-d,'l d 

• E1"'-Z 
I ,1" -_._--- --_ ..... 

G -' '" _. --... ---.- ·i~· .- 3;"" .:11d 
.d' 
8'''' .Jt3d. 

{3 .. -4)d _ :-----d ___ ~ l 
XL'" --~_.2SSd 

LIsT I 
,+ "" d 

!?.i.!'! . d .- b+ti" -, .... --A-- -1~ , 
- X II - ~1~ d 

r---- b--- ..... f -, 
'Not I"" n~lnrallUJl 

!L-. 



OAXDBIA STEEL. m 

PROPERTIES OF VARIOUS SECTJONS. 

MomODt of ID ... t.b •. tsect.loD Modulu •• JI.&dIu. ot O)'l'at.loD. 

I 
S -..!. r .. ,r-f • 

, 

~ (dO COI' .. + bO,ln'~) db (~+b"'n .. ) 
6 d_+bal .... 

I d'COI'_ + l»aI .... , ... - - 12--

M' M' d _.:3&d ,.- -..- 0118 

-
A"i. thl'Otld> but; , "'. "" y 6 .. ,408d .,- " Ana th':dl" aJ)l!l; "" d ... 707d .- .- v' , 

-, _(II .. (l88d1 • 6i - .Of~' " . .. 
. 

-Jd';;;,d,') _.Ofll(d<_d,') liz (d'~dL') ... ~ (d'~ d,' ) v'~. 

I 
--.--

9-'-61 
~'d' " .000d· 0.'-64 

1~ . d'" .024<\' 
I /~ 

1:;-' d ... laM 

, -

bO+f.bb.._+b,'. d' 
36(b+bo) 

bO+4~'d' 
12 (bo + 2b) 

d 1 20>"t--'bb'+b..~ 
6(b+bJ\; . 



"" OAMBRIA STEEL. 

PROPERTIES Or'iARIOUS SECTIONS. 
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PROPERTIES OF VARIOUS SECTIONS. 
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PROPERTIES OF VARIOUS SECTIONS. 
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PROPERTIES O:r VARIOUS SECTIONS. 
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EXPLANATIONS OJ' THE TABLES OF PROPERTIES 
OF STANDARD AND SPECIAL I-BEAMS, STAND­
ARD AND SPECIAL CRANNBLS, AND STANDARD 
AND SPECIAL ANOLES WITH EQUAL AND UN­
EQUAL LEGS. 

l'BOl'ERTma or I_B~I. 

PAGBS 182 TO 1&5 ISa.U5IVL 

The 6gures or values in the various columns give the section 
numbers, dimen~ions, weights, areas and properties of the sec­
tions;l.!l noted in the different headings. 

The columns which require special explanation are as follows: 

SIlCTIOS MODULus-Column 8. 

This is obtained from the moment of inertia in column 7 by 
dividing it by the distance from the neutral axis to the most 
remote fibre, which in this case is one-half the depth of the beam. 

COEFFICIBSTS OF STRBSGTH-Columns 13 and 14. 

The coefficients of strength F and F' have been computed for 
6bre stres.ses of 16000 and 12500 pounds per square inch respect· 

ively, as stated in the headings of the columns, and are the safe 
loads in pounds uniformly distributed, including its own weight, 
for a beam one foot long. Thus the ufe load for any span may 
be obtained by dividing the proper coefficient by the length of 
the span in feet. 

The coefficient8 of strength were obtained from the foIlO1\·jng 
formulz: 

.F - f X 16000 X S 
F'-fX12500XS 

in which S is the section modulu!J. 
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COEFFICIB:'''TS OF DBFLECTIOs-Columns 15 and 16. 

The Coefficients of Deflection Nand N' for unifonn and center 
loads, respectively, were obtained from the following formulae: 

in which 

'VI' N ----
76.8EI 

P and \V - 1 000 pounds. 

I - 12 inches. 

E - 29 000 000. 

N'-~ 
48EI 

I - moment of inertia about axis 1-1. 

These coefficients are, therefore, the deftcctions in inches of a . . 
beam one foot long with a load of I 000 pounds, hence, the deflec-

tion of a beam for any load and span may be obtained by multi­

plying the proper coefficient by the cube of the span in feet, and 

by the number of 1 ooo..pound unita in the given load. 

paO.Z .. TDII or IIT.i.ND&lLD AIm aP.lCI~ CIUKULS. 

PAGES 186 TO 191 I NCLUSIVE.. 

The various columns in the Tables of Properties of Standard 

Channels are similar to those in the Tables of Propenies of 
I-Beams, as explained above, with the addition of column 11, 

which gives the Section Modulus about an axis through the center 
of gravity parallel to the web, and column 13, which gives the 

distance of the center of gravity from the outside of the web. 

In this case the Section Modulus S' - -b I' the notation being -x 

as !pven at the heads of the columns. 
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• "OPEaTu:a OJ' UfOt.BI. 

The values in the Tables of Properties of Standard and Special 
Angles, with Equal Legs, pages 108 to 203, arc those stated in the 
beadings, and those in the Tables of Properties of Standard and 
Special Angles, with Llncqual Legs, on pages 204 to 209, arc 
similar, but with the addition of values for I", S" and r" about 
the inclined axis 3·3, the position of which, in order to gh-e the 
minimum values, wall determined by the formula on page Hi6 
or the value of the tangent of Za. After determining the position 
of the inclined axis, the properties corresponding thereto were 
obtained by the formula on p.'1ge 166. 

MOMENTS OF INERTIA OF RECTANGLES . 

Tables of !llomcnts of Inertia of Rectangles, about a trans­
\"er!Je axis through the center of gT3\'it},. are added on pages 210 
\P 213 for convenience in calculating the Moments of Inertia. 
Section :\Ioduli, and Radii of Gyration for compound shapes in 
which plates are used. 

Table I is more con~'cniellt when depth of rectangle is expressed 
without fraction, and is directly applicable to rectangles of "arlou!! 
widths, !i to I inch, varying by -hth,. Table I I gives valUe!! 
(or 1 inch widths of rectangle only, but (or all depths from -h to 
SOH inches, varying by -hths. Value for any other width ma), 

be obtained from Table II by direct multiplication of tabular 
value by that other width. 

GENERAL FORMULlE FOR PROPERTIES AND 
FLEXURE. 

Formula! for obtaining the Propenies of Standard Sections are 
given on pages 166 and 167, and for \';l.rious usual section, on 
pages 168 to 175 inclusi,'e. 

General formulae for Flexure of Beams, Bending Moments, 
and Deflections for various cases of loading are given on pages 
100 to IllS inclusive. 



CAMBRIA STEEL. 

EXAMPLES 01' APPLICATION OF THE TABLES 

01' PROPBRTlBS. 

EXAJO:PLEI. 

' 79 

What i~ the proper size of I-Beam to carry a load of 35 000 

pound" concentrated at the center of a span of 25 feet, the fibre 

stress not to exteed 16000 pounds ~r square inch? 

In the Tables of PropertiC!l of Standard I-Beams, the column 

headed F gives the coefficient of strength for a uniform load cor­

responding to a fibre stress of 16000 pounds per square inch. 

The coefficient of IItren&th for a concentrated load at the center 

is twice that for the same load uniformly distributed, hence the 

coefficient necessary to meet the conditions is 35 000 X 25 X 2 
_ 1 750 000. From the Table of Propen ies of Standard 

I-Beams, page 185. column 13, the coefficient F for a 24-inch 
SO-pound beam is found to be 1 855 310. The weight of the 

beam itself is 80 X 25 - 2000 pounds, which corre!;ponds to a 

coefficient of 2000 X 25 - 50000, which deducted from 1855 310 
gives a net coefficient of I 805 310. A 24-inch beam weighing 

80 pounds per foot is, therefore, the proper size. 

EXAMPLE II. 

What ill the deflection of the beam in the prec::eding example 

under the given load? 

In the Table of Properties of Standard I-Beams, pages 182 to 

185 inclusive, the coefficient of deflection for beams with center 

loads is given in column l(). To obtain the required deflection it 

is only necessary to mUltiply the coefficient by the cube of the span 

and the number of 1000 pounds units contained in the load. 

Thus for the given example the deflection in inches -

.0000006 X W X 35 000 _ .328 inch. 
1000 
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EX,U.lPLE I II . 

What is the safe load uniformly d istributed that can be placed 
on an 8-inch standard channel weighing 11 .25 pounds per foot, 

with a clear span of 15 feet for a maximum fibre stress of 12 500 

pounds per square inch, the web to be placed \'crtically? 
From the table of Properties of St.mdard Channels, page 187. 

column 16, the coefficient of strength F' for the given channel 

undcr the conditions named, is found to be oi 300. Hence, the 
total load may be 67 300 + 15 _ 4487 pounds, and, as the channel 

itself weighs 16!l pounds, the nct superimposed load which is can 

8.1fely carry under the given conditions is 4318 pounds. 

ExAMPLE IV. 

What is the fibre stress in a 5" x 3" angle weighing 8.2 pounds 

per foot if loaded at the center with a weight of 1500 pounds, used 

as a beam with a span of 6 feet, the 5-inch leg to be placed verti· 

cally? 

The bending moment at the center will be 

WII + W.I 1500 X 72 +8.2 X6 X72 _ 97443' h d T 8 '" 4 8 - - mc pouns. 

Referring to the Table of Properties of Standard Angles, 
Unequal Legs, on page 207, the Section Modulus for this angle, 
corresponding to the axis 2-2, is found to be 1.89. 

The maximum fibre stress is obtained by dividing the bending 

moment by the section modulus, thus: 27 443 _ 14520, which is 
1.89 

the maximum fibre stress in pounds per square inch at the point 

most remote from the neutral axis, which in this case is the 

extremity of. the longer leg of the angle. 
The second te rm in the above expression for the bending 

moment is that due to the weight of the angle itself and is incon· 

siderable, so that in practice it might be neglected for short spans, 

but should be taken into consideration for the longer ones. 
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PROPERTIES OF COMPOUND SHAPES. 

The moments of inertia, lICCtion moduli, and radii of gyration 
of compound sections used as beam8 or columns, composed of 
plates and anglcs. channels, beams, or any combination of these, 
may I?e obtained with the aid of the Tables of Propenies as 
follows: 

The fint step is to find the center of gravity of the proposed 
section, which in the case of symmetrical sections is at the center 
of the figure 

For unsymmetrical sections the position of the center of 
gravity may be determined by multiplying the areas of the 
component parts by the distances of their centen of gravity 
from any convenient line, taken as an axis, and dividing the sum 
of these products by the sum of the areas, which will give the 
distance of the center of gra,·ity of the compound section from 
, he assumed axis. 

The position of the center of gravity for all sizes of angles 
and channels, is given in the Tables of Propertiefl for these 
shapes, and is given for ,'ariou!! geometrical sections on pages 
IUS to 115 inclusive, in connection with their other properties. 

After determining the position of the center of gravity of a 
compound section, as explained above, the moment of inertia 
about an axis through its center of gravity may be found by 
taking the sum of the moments of inertia of each component 
part about an axis through its own center of gravity, parallel to 
the axis of the compound !lCction, and adding thereto the sum 
of products obtained by multiplying the area of each component 
part by the square of the distance of its center of gravity from 
the axis of the compound section. 

lIaving thus obtained the moment of inertia of the compound 
section, the section modulus may be obtained by dividing thia 
moment of inertia by the distance from the neutral axis to the 
most remote extremity of the section. 

The square of the radius of gyration for the compound section 
may be obtained by dividing the moment of inertia by the total 
area. 

The moment of inert ia of a compound section about any axis 
other than that through its center of gravity may be round in a 
manner similar to that above described. 

. 
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PROPERTIES OF STANDARD I-BEAMS. 

PROPERTIES OF SPECIAL I-BEAMS, 
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PROPERTIES OF STANDARD I·B!.AMS . 
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PROPBRTIES O. STANDARD CHANNELS. 
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C~3 lR 1800 ...... .BO •• » 18 .. .>7 2.801.17 .72 
20.00 11.88 .38 2 .74 78.7 10.7 g:H 2.86 1.34. .70 .. .. 26.00 7.811 -118 2 .89 91.0 lUI 3.40 1..110 .88 .. .. 30.00 8.82 .88 8M 103..11 20.6 . ... 3.99 1.67 .67 .. .. 86.00 10.29 .8" 3 .181111-11 23.1 8B. 4.66 1.87 .• 7 

C11 1~ 20.60 .~. ~. 2.94 128.1 1il1A 4 .61 8.911.70 B1 
1il1l.00 7~' •• 3.06 1144.0 "0 4.48 U8 un .78 .. .. 80.00 .BB ., 8.17 161.6 26.9 4.28 1I..II11il.09 .77 

" .. 86.00 10..29 .M 3.30 1'79.3 29.9 4 .171 11.902.27 .7. 
" .. 4000 11.76 .7. 3.41il 196.9 32.8 4 .09

1 
6.63 2.46 .78 

cr:a 1~ 3300 OBO AO 3 .40312.6 41.7 6 .~ 8..233.16 .• 1 *r 1O
..29 

.48 8.43319.9 41il.7 ... 8A83.21il .. .. .. .00 11.76 .. 3-112 347.6 46.8 .... 9.398.43 B2 .. .. 6.00 13.24 
• •• 3 .62 376.1 110.0 11.82 10..29 3.63 Be 

" .. 110.00 14.71 .7' 3 .72402.7 118.7 6..2811..223.811 .87 .. " 116.00 16.18 BB 3.82430..11 117.4 0 .1612.19.4.07 .87 
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PROPERTIES OF STAHDAlW CB.ANNELS. 

• ~ 'dI~ ,..····· .. t··L..;±t 

,- .... ..... 
"" .... 

N N' ... .()98 11630 9090 .()()()4743 C)i ... 13140 10270 .()()()4199 
AS 14710 11490 .0003761 
AS ...,. 20230 16800 .<>00004. C,,9 
AS 22270 moo .0001868 
AS 24360 1908. .0001698 

••• .0 •• ., ... 24720 .0001046 C,~3 .4, 37860 29670 .0000876 .. 44390 "88. .0000746 
~2 .... 46210 36100 C,F ••• 63760 42000 ••• ., ... 48120 
~. ..... ... .. 
~. .049 8427. 60210 ~1 
~8 73660 07040 
~. 82740 ..... 
~. 91960 71640 
~. 101100 7 .... 
~. -037 86140 67300 ~6 
~. ..... 70000 
~. , ..... 83170 
~7 116910 91340 
~. 127370 99610 
£, .... 112170 '7880 "1!9 
~. , ..... "'70 
~8 '4407. 112660 
$2 167690 130930 
. M .... 142'" 111470 ~3 .• , ,.7940 131210 
£2 , ..... 161630 ••• 220230 172060 
$. 24 .. 80 192460 
. 7. .... 1OI27760 17'7930 ~1 
£8 " .... '00000 
$' 287370 224610 
£9 818760 ...... 
.7a 360120 273680 
. 79 .... 444620 847280 C~8 
.79 466080 366600 
. '8 ...... 886180 
.79 683470 416770 
$0 .72'" 447410 .. .s. 611900 478060 



, .. CAMBRIA STEEL. 

PROPERTIES OF SIDP AND SPECIAL CHANNELS. 



CAMBRIA STEEL. , .. 
PROPERTIES or SHIP AND SPECUL CIlANNXLS. 

1.10 
1.11 
1.11 
1.011 
1.011 
1 .07 
1.07 
1.03 
1.03 

••• .• 7 .• , .• , 
1.12 
1.11 
1.11 
1.11 
1.10 
1.10 
1.11 
1.10 
1.10 
1.09 
1.08 
1.07 
1.08 
~. 
~7 
.96 .• , 

1.18 
1.16 
1.111 
1.011 
1.04 
1.011 
1 .02 

••• ~, 

.'7 
~4 
.• 4 ... 

1.07 
1.06 
1.011 
1.011 
1.011 
1.06 
1.01 ••• .• , 

.• 7 

.• 7 ••• 1.00 

..4 .• , 

.• 3 .• , 

• ~.----J 
17 ,. ,. 

H 

..... 
N' 

7 • .. · •• · 
•• · 

!01 

!03 

90 · 
~Oll 

., · 

." 
• 



OAMBRIA STEEL. 

o-i\ __ md{rBk PR:::~:~~:'~~:D 
2 3 i ~ ~ '_ " 7 8 _ tt _ ~ 11 .!!!.. 

..... .... .... 
1 .... "", . ,-, " ,- , 
~ .. , ... .... '". ' 0· - - " '''. " ..... " " ... .... • .. " • ..... ~ ..... ........ .. '''' ..... ... - .... . .. 

• ,. , .. 1-:. ' w 1 .. M. 
I-I . .. ...... ,., 

d ... t b - 1- S - .--rr-- S' 
___ I'"" lobi. "'.1& ~- lII. lid. I. ' 'l lII.l ~ ~ )-! 
C 66 6 16.8 4.99 .3263 .46 .476 28 .6 9 .62.41 6.69 2 .49 
' (BSC8) ' 17.86.22 .376 3 .60 • 29 .49.82.386.092 .68 
• • 19.8

1 
6 .8 11j.4763 .60 • 31.210.42.311 6.862 .77 

C 6'7 7 18 .9 6.66 .360 3 .46 .600 42 .812 .2111 .'78 6.31 12 .69 
"fBSCIO) ' 20.1 \ 6 .90 .4003.60 • 44 .al11 .6 a. '74 6 .'732 .78 
• • 22.6 8.60 .600

1
8.60 • 47.118. 6{,.67 ' 7 .64

1
2 .98 

C 69 8 21.2 6 .28.8'768.46 .626 61 .a 16 . 8 8.18 6.922 ."9 
,,(BSCI8) • 22.6 6 .83 .426 3 .60 • 63 .816 .83 .09 '7.36

1

2 .98 
• • 26.3 7.43.626

1
3.60 • 87.816.9

1
3.02 8.213.18 

coo 923.'7 6 .96.4003.46.660 84.818 .'7 ,8.48 '7.628 .08 
"(BSCl'7) " 26.2 '7 .41 .4608 .60 • 87.819.43.48 '7.9'73.1'7 
• • 28.3 8 .31.6603 .60 • 93.420.73.36 8.863 .38 
• • 8L3 9 .21 .660

1
3 .70 • 99.4

1
22 .1

1
3 .ae 9.7113 .67 

C 61 1024 .6 7 .23 .3763.40 .6'7& 108 .6 21 .7 3 .88 7.6.2 8.111 
" "\26.3 7 .73 .4263 .46 • 112 .722 .63.82 8 .103.26 
,,(89C20 • 28 .0 8 .23 .4763 .60 • 116.923 .48.77 8.663.87 
• • 81.49 .23 .6768.60 ' 126.226 .03.699.473.60 
• • 84.8

1

10.23 .676
1
3.70 • 133 .6126. 713 .6110.8713 .80 

C 63 1230.6 9.00 .460 3 .411 .600

1

181.8 30. 8 4.60 8.893 .48 
"(BSC26) • 32.7 9 .60 .1100 3.60 • 189.031.64.44 9.8713 .68 · I • 36.810.80.600 3 .60 • 203.4,33 .94.3410.31 8 .80 
• • 4O.8UI.OO .7003.70 • 217 .836.34.2611.264.01 

PROPERTIES or Z-BAR. 
HATCH SECTION. 

ST.t.KD.t.lI.D SKIP UOTION. 



-

u ...... • "w' ,,...... &, .. ;11 
1lia I-t • ...--.;:-

••• 1.42 

CAMBRIA STEE L . 191 

PROPERTIES 01' STANDARD 
SHIP CHANNELS. 

G<: .... ral slope of t1a np:_Z" oc .005 . 

U.itonl 

"" 

PROPERTIES OF Z-BAR 
HATCH SECTION. 

STANtlUD SHIP SECTION • . _. '"' ... u ., ... "" • CeII"'T .t "" .. ."" , .. 2.2. Gyrati'" G ... 1'iI1 ..... 
'lis" l liloU .' a --,..-- --,.-----.... ,. ---
6.98 2.39 1 .33 2 .93 1 .lS60 

...... ...... 

eM 
: (BSC 8) 

C .7 
: (BSe 10) 

c •• 
: (sse 13) 

coo 
: (ose 17) 

c.el 
: ( BSC 20 ) 

c63 
: (BSC 26 ) 

..... 
bli ... , ...... G,ra_ 
Alii" ...... ... ---
.M Z-101 



'9' OAMBRIA STEEL. 

PROPERTIES OF BULB ANGLES. 
, , 

-,-f<l=~' , 
.$... .b t 

, , 
'--L , a 

:"" ----- --a·----__ ...( ~ , 
, , 3 4 3 • 7 8 

... ... -""'-
,-, ...... 

"tickl • . '" • . "" tI' PIoill l.oo:Iia l oUIo • ..... .. ... l til !·l 1w l-! . ..... po 

roo< 
h.w. --- --- --- ------.. , • • < , , 

------------..... .... ..... In .~ 'L' I ... • 

·"174 4:<3'" 11.7 3 .... ~ ~ 7.7 3.211 

.A176 &,,4}S 19.2 3.64 • • 20.7 7.89 

A 171 1\,.2", 10.2 '.00 * It t o II 10.4 4.05 

A~77 6 : 3 11.8 3.47 

:~ 
.34 16.8 lS.lO 

13.0 3.96 .'9 18.6 1S.1S6 
• · 1IS .O 4.41 .43 20.1 6.02 

A ~78 6:3'" 12.1S 3.86 " .37 18.0 IUS 
14.1 4.13 :. .., 19.6 1:1.62 · · UI.7 4.60 .43 21.3 6.11 · · 17.3 1S.07 .49 22.8 6.68 · · 18 .9 1S.1S3 

~" 
.33 24.4 6.97 · · 20.6 6.02 .38 26.9 7 .... 

A~79 7:3}s liS .7 4.61 .: .4' 29.3 7.21 
17 .1S 11.13 .4. 3 1.6 7.78 · • 19 . 1 6 .60 .48 3a.7 8.36 

A ~81 8 : 3H 17.4 3.08 lin .42 42.8 9.34 
19.3 6.64 .44 46.3 10.11S • · 21.0 6.30 " .30 60. 1 11 .14 

A ~83 9:3H 20.3 6.96 .. .44 62.6 12.78 
22.6 .... .... .48 68.0 13.81 · · 24.8 7.27 .32 72.7 14.76 

A ~86 10:3'" 23.6 6.91 

~" 
.47 88.6 16.62 

26.1 7.64 ." 91S.6 17.81 · · 28.1S 8.36 .33 102.2 19.00 

*'Top Guard Angle. 
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PROPERTIES O. BULB ANGLES. , , 
~ __ I-_ • ".-~ ~~ 

~ ' _L 0 

:--'-- -1- -- a------..-l ~ 

• 

• ---.!"-- 11 ' 12 13 14 I~ 16 1 ------
lIi_ DislaDOI .... .... Cull. " -.. .... a..1Or of 

• GIII1icy " 
..... • ~~ 

_ .. 
bdi .. 

GyraLioo. f ..... t .- 100101,.. 
W:~ • 

.bit 1·1. " P1aill b it 2-3. llil t.1. . "'. • .-.... .... !.ia~ ...... .... ---------------- --- ....b«. , • l ' " .. . ' a .. 
---------------- --... ... .... '. ' ... I ,- ,-

1.50 1.73 3 .07 1.19 ••• .94 .398 .81 A174 · 

1.92 2.38 7.96 2.41 1.19 1.19 .385 1.01 A176 · 

1.86 2.43 3.47 1.81 1.08 ." .198 1.03 Al71 

2.20 2.70 1.88 .79 .,. .93 .161 .6' A1.77 
2.16 2 .67 2 .11 .90 ." .6' .161 .6' 
2.14 2.66 2 .33 1.00 ." .67 .159 .6' · 
2.22 2.51 U7 1.21 ." .80 260 .79 Al.78 
2.18 2.60 3 .60 1.33 .93 .80 .247 .7' 
2.15 2.5 2 3.92 1.46 ." .8A .944 .78 • 
2.12 2 .60 4.21 1.67 .• , .8 .239 .78 · 2.10 2.61 4 .50 1.69 .• 0 .84 .238 .77 · 2.08 2.6 0 4.85 1.84 .• 0 .86 .236 .77 · 
2.52 2.94 3.70 1.35 .• 0 .7' .193 .77 A;79 
2.48 2.94 3 .99 1.46 .88 .76 .190 .76 
2.46 2.97 4 .16 1.52 .86 .76 .183 .7' · 
2.90 3.52 3.73 1.33 .86 .70 .143 .7' A;81 
2.83 3." 3.95 lA' .84 .n .138 .7' 
2.82 3.60 4.41 1.69 .83 .7' .136 .7' • 
3.24 4.10 4 .00 1.42 .8' .68 .110 .73 A;83 
3.20 4.08 4.37 1.66 .91 .70 .109 .73 
3 .16 4 .07 4.71 .1.69 .• 0 .71 .108 .73 · 
3.68 4.67 4.34 1.53 .7' .67 .087 .73 A;86 
3.64 4.63 4.73 1.68 .7' .• 8 .087 .7' 
UO 4.61 '.09 1.82 .78 _70 .086 .7' • 

-Top Guard Anile. 



194 CAMBRIA STEEL. 

'-L 
, 

;.. ----- --II-------.ol , 
a - , 

PROPERTIES OF 
STANDARD BULB 

ANGLES. 

1 

..... 
Jabor. 

L 3 -
",..Igh ... .. 

--- ,~ . 

4 

,,. 
" ...... 

• • 7 ~ ..... fbick ... ...... \ 
""'" ., • • ."""Iu 

lolbLor· PlAiD 11:- ,.-
h"l·t lli1I_I. 

• J: b 1---;;:::--" A t i t' I ~ 
c=~--~ Ila s.".lDo. ~1iDL ~~ 

A 187 6"i"3 ""'I2.2 --s:58 ---:-Mo j----=:- ----ur:6 ~ 
" (BSBA4) • 12.8 3.76 .371:i .376 17.4 IU 
• • 14.1 4.14 .426 18.8 IS,IS 
• • Hi.6 4.68 .476 20.2 1S.9 

A 188 7:r3 ~ 11S.3 4.60 .ani 28.6 7.2 
:( BSBA 8) : ' 16.8 4.94 .426 .426 30.9 7.7 

18.6 6.46 .471:> 33.2 8.2 
20.0 6.90 .626 36.6 8.8 

A 189 8,. .3 ~ 18.0 1S.29 .400 43.8 9.8 
:(BSBA12) • 19.6 IL78 .460 .460 47.1 10.6, 

2 1. 6 6.84 ,MO 60 .4 II. 
23.2 6.83 .000 63.7 11.9 

A 190 9".8 ~ 20.9 6.14 .421S 63.8 13.1 
: (BSBA 16) • 22,' 6.68 .476 .476 68.4 13.9 

24.8 7.29 .626 73. 1 14.8 
26.6 7.82 .676 77,6 110;.6 
28.6 8.41 .625 81.8 16.4 

A 191 10"3 ~ 24.9 7.32 .476 92.1 17.2 
:(BSBA18) : 26.9 7.00 .~2~ .~2~ 98.2 18.3 

29.1 8 .06 .~7~ 104.3 19.2 
31 .1 9.14 .62~ 110.4 20.3 
33.2 9.77 .67~ 11~.9 21.2 
30.2 10.30 .720 122.0 22.3 



-
CAMBRIA STEEL. 

U _ f.- ---=- , __ a ______ -: a'-:J 

PROPERTIES OF 
STANDARD BULB 

ANGLES. 

~ 1 11 H! -b~. 14 16 16 1 
Dimll .. __ I ~ bdiu D~ lAol 

iadi .. e.lltof of SoeI'" of Cau. tl fOllpl\ Wi .. 
of G .. ri~J I-u. Ioolol Ill...... &"'''''1 .. of~~. 

G~ Ina book . _ • "! II.. ftooo boOk., _ 
!"1-1 of l'Ll.i:ll ~ !UI~ hit ofhlb .I..acJo. ~~ 
~ 2-2.~.:......,.,. 

r J; --y;- ----s;- - ,,- z' a ---ro 
, .... bot. 

,., 

~ 1-. IaLt ~:: TuL--"-- ~I.,,'"---2. 16 2.69 1.9 .83 .74 .63 .173 -:66 A 187 
2.16 2.60 2.1 .87 .74 .64 . 174 .66 : (BSBA 4) 
2.13 2.60 2.3 .96 .76 .66 .176 .66 
2.10 2.M 2.6 1.1 .74 .67 .178 .66 
2.62 2.99 3.4 1.2 .87 .72 .177 .76 
2.60 8.00 3.7 1.4 .87 .74 .178 .76 
2.47 2.94 4.1 1 .6 .88 .75 .180 .76 
2.46 2.96 4.6 1.6 .87 .77 .182 .77 
2.88 3.M 3.7 1.3 .83 .70 .136 .74 
2.81S 3.M 4.0 1.4 .84 .71 .136 .76 
2.82 3.48 4.4 1.6 .83 .73 .138 .76 
2.81 3.49 4 .8 1.7 .84 .76 .139 .76 
3.22 4.10 3.9 1.4 .80 .68 .1011 .73 
3.20 4.10 4.3 1.6 .81 .70 .106 .74 
3.17 4.03 4.7 1.7 .80 .71 .107 .74 
3.16 4.03 6.1 1.8 .81 .73 .108 .76 
3.12 3.98 6.4 2.0 .80 .74 .110 .76 
8.66 4.68 4.4 1.6 .78 .68 .086 .72 
3.63 4.62 4.8 1.7 .78 .69 .086 .72 
3.49 4.66 6.1 1.9 .77 .70 .086 .73 
3.48 4.66 6.6 2.0 .78 .72 .087 .74 
3.44 4.62 6.8 2.1 .77 .74 .089 .74 
3.43 4.63 6.3 2.3 .78 .76 .090 .76 

A 188 • 
: (BSBA 8) 

A 199 
: (BSBA 12 ) 

A 190 
: (BSBA 16) 

A 191 
• (BSBA 18 ) 

Sen.. bIi .. " ~ 10 II_I .1 Sen.. ladi .. of. 
101M.. GpalioII Coow.r loortia 100101.. GJTlIi.. s..u. 

=~.~ .. ~'.::.~:=.=w~· ~'·~'·=I Gn'rilllL ,tit u ~l:=h~.~.~.~--'.~.~ ... ';.-_" 1-.. l_~'-" .. 
1.16 .97 ~I~ ---y:w- ~.61 L.2 
1.IS3 1.07 .91 7.23 2.07 1.69 
2.12 1.16 .79 10.81 3.09 1.78 • 
6.77 1.42 2.04 26.2 7.00 2.12 C 260 



,g. CAMBRIA STEEL. 

PROPERTIES or T-BARS . 

. ~ ..... f. .....• 
:!'---T-"' r-;--' ~ ' t x " , ~ , 1 

1 , , 
___ t. 

· ... t .. -

2 

J:QU.t.L LEOS. 

, • I • I • I • • , • • 
~ =. -Dlroenalona ._, ... karny --... "=' ""- "".- ..... • Inoh, ...... • J • r.. ...... _ . 

11111·1 . .- ..... .. """ ... ..... . 
r;;--- ---- --- ------

d • to n' t to t ' • • , 
~ I'-' f;;;;; ------.. ... " ,~ ... , .... 

--- - f--
T , , , t t o It i to/~ .89 ••• .2. .0' 
TISI '" '" I.'" I,· ni 1.37 .40 .33 .04 
T183 ' I. ' I. I.' , n ~ if: UH .44 .3' .0' • TlS? '" " I.' • It· ni l.60 .• , .0. .06 • TI 8S 

I" " j, or it h .. i, 1.70 .'0 .40 .0' 
TIS 1 '" '" I.'" 1\: .. n 1.94 ." .44 .11 
T1 93 '" '" I ' h I 'h 2 .47 .'3 .4' .16 
Tt94 1-, 14• I ' I, 0 , I, a .09 ." .64 .23 • T 3' 2 2 • , I. ).'1. 3.66 1.06 .,g .3' 
T 39 2 • ;., I 4.3 1.26 .. , .44 
T 41 2~i " ).',.. ).:A 4. ' 1.19 .• , ... 
T 42 1 2 \~ .~ , I 4 .' 1.43 .68 .• , 
T 47 SUi 2), ). ' ,.. ).:A 4 .• 1.33 .7t .'4 
T 49 SUi 2), ' I " j ,., 1.60 .'4 ••• 

tJliIEQU.L Llloa. 

T ,. '" ,,.. 
,\ to ~ It to l'r 11.48 .'0 .30 .04 

T ,. I'" '" I. '" h. J 1.66 ••• ... .0 ' 
T 20 '" '" j , h 1' ;'1 "" .37 .0' .0 ' 



CAMBRIA STEEL. 197 

PROPERTIES OF T-BARS. 

, fo-----~~~.-.-.~ . 
f=i:tH==i; 

d 
: , , , 

__ i. 
-~t ... -

12 

I'.QUAL LI'.GS. 

" U " " .. .. I .. • --I- --
Coef. of Strenr-h 

""'" ..... . - ..... ~~ , . Plbrt&n. '.'w-:, ~ .""01 .. = l~ia "'101 .. tJT&iXG 
, .. 1-1 ' lil t-2 , .. :r..Z b is t-2 0116000 IJa 01 tZSOO lJa .. .:..~ ... ~ , .. ..... 
----, , . ' " r ..... 
--....., , .. , ..... , .... 'w F F' 
--- -

.oa .ao .01 .03 .21 320 260 T • .0' .31 .02 .04 .24 030 410 TiSI 

.06 .33 .03 .0' ... 610 480 T183 

.06 ." .03 .0' .27 680 030 Tl8? 

.08 .37 .0' .0' .26 620 640 TlSS 

." .4' .06 .08 .a2 1170 810 TID! 

.14 .4' .08 .10 .32 1480 "60 TID3 

.18 ... .1' .14 .37 3020 Ui80 TID4 

.36 .• 8 .18 .18 .42 2770 2160 T 37 

.31 .• 8 .23 .33 .43 3300 2680 T 39 

.33 .86 ." .33 .46 3410 3660 T 41 

.41 .87 .33 .28 .48 43?0 3410 T 42 

.42 . 7' .34 .27 ... 4420 34.0 T 47 

.• 0 .74 .44 , ." ... M30 4160 T 48 

UNl:QU.&.L LEGS. 

0'1 
28

1 

0'1 
.0' "I .00 a80 T 16 

.06 ... .03 .0' .27 640 .00 T 18 

. 0' .37 .04 .0' ... 630 410 T 20 



.e. CAMBRIA. STEEL. 

PROPERTIES OF STANDARD. ANGLES. 

EQUAL LEGS. 

,,~ ",0 "- ." J". 

' .:~~. "'" + )Ii *'" 
" -' I ... ',.. .... ---_ .... 

, • 3 4 , • 7 • 
~ 

Di_or ,-, """ OtDi« 01' .- -- 't'oip\ • G.-lily of loortia Iotul • • ..... .. ..... ...... ..;'1·1. J..1i. \.1. , ... ..... 
.......... --- --- ------... • • • • , 

- - - ---, .... ! •• b. ..... O. "" [ .. ~. , ..... ... .. 
An . ~. . ~ ~ '~3 .36 .43 .0' .072 · · ~ 1.80 .b3 .44 .n .'04 · · U 2.34 .69 .47 .H .... 
· · ~ 2.86 .84 .4e ." .... 
· · ~ 3.36 .e. ." .• e .188 .. , • • 2 ~ L66 .48 .. .,e .>3 

· · ~ 2.« .72 .. .27 ..e 

· · U 3.19 .e4 .,e .30 .0' · · ~ 3.92 1.US .6' .43 .30 · · ~ 4.7 1.36 .64 .46 .30 · · ~ , .• 1.56 .66 .54 .40 

· • " 6.0 1.75 .6' .,e .40 

An 0". O~ " 2.08 .6' .67 .38 ~O 
• · ~ 3.07 .90 .6e ." .30 
• · " 

.., 1.19 .7' .70 .38 · • f. '.0 1.47 .74 .SO .48 · · ~ '.e 1.73 .78 .e. .. 7 · · ~ 8.6 2.00 .7' 1.11 .6' · · " 7.7 2.26 ." U3 .7' 

.. 8 3 • • U 4.e L« .84 L24 .'8 · · ~ 6.' 1.78 .'7 1.(11 .n · · ~ 7~ 2.11 .88 1.76 .83 · · • 8.3 2.43 .e. '~8 .e, · · " e.4 2.76 .e3 2.22 1.07 · · ~ 10.4 3.08 .e, 2.43 1.19 



CAMBBIA STEEL. , .. 
PROPERTIES or STANDARD ANGLES. 

EQUAL LEGS. 

:'~ 4>0-"- .' 'J-. 

" ~~ ;" 
" ;0, ,$I *" . . -' I 

'·v "(:·'- - ----:J-.. • 
9 I ,. u " " . , 

t.tWlu "l ...... ...... .... _. ...... ,- c. ... .r .tlamia """ . ,-
bit I-L ""rl11 r ... b ilW. bla t-I. , .IIt-1. ...... I.WruI ' po>. 

--- ...... , .. " " ~ . ---.... ,- _ . 
I ...... ..... 

. ., ..0 .03' .0<>' .30 AU 

.4' .63 .04' .072 .29 · ... ••• .0~8 . 088 .. . · .44 ••• .070 . 101 .. . · .44 .,. .082 . 114 .. . · 

. 63 .'8 .08 .'0 .40 .... 

.62 .80 . U ... .3 • · .• , ... ... ." .3' · .60 .87 ." "0 .3' · .. " .90 .20 ... .3' · .... .., .23 ... .38 · ... 8 .96 .26 .. , .38 • 

.79 ••• ... .'" .60 .., 

.78 .• 8 . 2' ... .4 • · 

.77 1.01 . ,. ." .4 • · .76 1.0~ ... .3' .4 • · .76 1.08 ... .38 .48 · 

.76 1.11 .4, .42 ,48 · 

. '4 1.14 ... .4 • .4' • 

.93 1.19 ... 0 ... .... ... ... , ... . .. .60 ... . · .. , , ... .n ... , ... . · .. , u • .... . 64 ... . · .90 1.32 ••• . 70 ... . · ••• 1.3~ 1.02 . ,. .... · 



'00 OAMBRIA STEEL. 

PROPBRTIES O:r 

STANDARD ANGLES. 

BQUAL LEGS. 

• • • • ..... Pw-..... -- I:.. • 
JUl •• ... • --.... .... ...... 

----..r 3U x8~ ----;r -.,.-.. 
~ 

7~ .. .. 
B~ .. .. •• .. .. 11.1 .. .. 

I 
'U .. .. 18.6 .. .. 
'4£ .. .. 
..~ .. .. 17.1 .. .. .B, 

~8 • ;,;4 

I 
B. •• .. .. 
"' .. .. .. , .. .. 
"2 .. .. 16.7 .. .. 17.1 .. .. 'B. .. .. 19.9 .. .. ... 

~7 , 
,~6 

I 
.4.. .7. .. .. 19.6 .. .. 21.9 .. .. 24S .. .. 2 •• .. .. 28.7 .. .. 31.0 .. .. 33.1 .. .. 86.3 .. .. • .7A 

~O B ,>;8 ~ 26.4 

!\ 29.6 .. .. 32.7 .. .. 

. i 
30.8 .. .. 38.9 .. .. 42.0 .. .. 40.0 .. .. 48.1 .. .. 

I 
ISl.0 .. .. • ... 0 .. .. • •• S 

• , 
>- ...... . .. ~. • QrOTilyn. 

"""- Jod 011.0( . 

---• • ---".1 .. """-
- 1.69 ---:w-

•. 09 S. 
UB W. 
OS7 l.()' 
3.26 W, 
3.62 '~B 
3.98 1.10 
4.34 1.12 
4.,. 1.16 
1S.08 1.17 
1S.86 1.19 

UO 1.12 ••• 1.14 
8.81 1.16 
3.70 1.18 
4..B .~ . 
4.61 ••• .... ••• M' •• 7 ... ••• ••• ... .. , .... 
• .06 1.66 
6.76 1.68 
.A. 1.71 
7.11 1.73 
7.78 1.76 
BM 1.78 
•. 09 1.80 
9.73 ... 

10.37 ... 
11.00 ... 

7.70 2.19 
8.68 2., 
9.61 22. 

10.63 ••• 11M 22B 
"24 2.30 
13.23 .SO 
14.12 , .. 
16.00 227 
16.87 , .. 
16.73 'A' 

7 • _. ..... ...... ... .... 
!I1. I-t 1IlI1· l 

• • _ . ..... 
2.01 ... .... SB 
"7 1.11S ... ... 
'.64 . A. ••• 1.66 
4.88 ... 
4. .. ••• 4.8, 2.11 
.S • , .. 
M • .S. 
8.71 • •• 4.36 U • 
4.87 1.70 • •• .S7 
6.12 2.19 
6., • 040 
7.17 2.61 
7.66 • •• 8.14 .m 
B •• ..0 

16.39 ... 
17.68 4.07 
19.1H .. .. 
22.07 6.14 
24.16 6·66 
26.19 6.17 
28.10 6.66 
30.06 7.16 
3Ul2 7.63 
83.72 8.11 
30A6 B.7 
48.66 8.87 .M. ... 
09.43 10.30 .. .. 11.20 
69.74 12.18 
74.72 13.11 
".B .4.0. 
84. •• 14.91 
88.98 16.80 
93.63 16.67 
97.97 17.68 



CAMBRIA. STEEL . ' 0' 

P&OPUTIZS OF .~ ///', STANDARD ANGLES. 

:~ " BQUAL LEGS. ", "" /filf" 
... ", . ·t ..':_--....t.. 

• 0 U • ,. • ..... _. 
1.ouI10III8Dl1tI .... ..... ,,"w' ..... ....,. . 

~~~ G=tro. ..... .1.1111-.. = ...... ... .&.,. .. ...... , ... , , ," ." ." .. .... .... ..... ..... ... 
1.00 1.87 fi , .. ,69 ... ,.os ' AO ," ,eo " u" , ... 1.16 ~, ,88 " >.07 , ... U. .o, ~ .. , ... UO ' M U)O ~ .. 
'''' ,~. , $ , ... ,88 " 
UK U. ,~. 1.17 ~ .. 
UK ,~. ),97 ,~. ,.7 " , ... ',62 jU3 ,~, .67 .. . "" " .. • .o. ,~. .67 .. 
''''' ',88 .... U' .67 .. 
U4 U' UO ... ,70 ~8 , .. 1.61 1.77 1.10 ,70 
U' '.64 '.()2 • .0. ,7. .. 
U' 1.67 ••• ,~. ,7' " .. , 1.71 .~. U8 ,78 .. 
•• 0 1.7. 2.76 ,~ . ,77 " 
1.19 1.77 • .00 1.70 .77 .. 
1.19 .M ••• '~O .77 .. 
1.18 .~ .... ,~. ,77 " 
1.17 ,~. ... Il .... ,77 .. 
'~8 . ~. a,. 2.67 1.19 ~7 
'B7 .M 7.18 ."" 1.19 
,~. .~ 8M '~7 1.18 .. 
'$ ... , 8.64 8.70 1.18 .. 
'M ..... 9~' 4.0, 1.17 " 
• B. .... 10.67 

..., 1.17 .. 
,~. .~, 11.b2 U9 1.17 .. 
.~. '~4 12.3~ .... 1.17 .. 
,~, '~7 13.17 ~ .12 1.16 .. 
'~O .,SO 13.98 M7 1.16 " 
'~O '.64 14.78 ~.61 1.16 .. . ., 8.<>9 19.b6 6 .88 U. A~~ 
.. 0 3.12 21.'79 ~~ U8 .... 8 .16 23.97 U8 " 
.... 8 8.19 26..13 8'0 U8 .. 
2 .• 7 • .o. 2&24 8.7" U7 .. .... ••• 80.33 U. '~7 

.. ..... • .93 .... 8 .B. U. .. .... '~2 84AO 10.88 U. .. 
• M 32 • ...... 'O~ U • .. ..... '~8 88.38 11.86 U. " .... ..., .. ~ . 11.88 U' .. 



.0' CAMBRIA STEEL. 

PROPERTIES OF SPECIAL ANGLES. 

EQUAL LEGS . 

. ~ ~X2~. 
' .~. : ' '«., . ~' *'" ', "to, / I 

"> " ~ ' '<:'------". 

-
1 , • • • 6 , 8 

--- --I - ---- ------
~ 

._ . . - .... --- "'''PI • .... ...... ...... .... .. ;raril, • 
Wt ' ·l .bis I-I. ...... Jock "Loc. ...... 

--§=1~--=-
- --- -----• . . , --l-bo_ bQ, ........ ..... tw. bdoa' r ....... 

A~6 '" " ;t ••• .17 .23 .009 .017 
.8' ... ... .012 .024 

~, 1 , 1 

~ 
.• 0 . 23 .30 .022 .031 

1.16 .84 .30 .030 .044 
0 0 1.49 .44 .34 .037 .006 

A~8 1 1 .. !l \-( " 1.01 20 .36 :831 - .04B 

t: 1.48 .43 .3' .071 
0 0 1.92 ~6 .40 .077 .091 

'10 l '~!U' ~ 
1.44 .4' .48 .13 .10 
2.12 .6' ." .18 .14 

0 0 2.77 .81 ~3 23 .1B 
0 0 

fI 3.39 1.00 ~. 2' 23 
0 0 3.99 1.17 ~, 21 .26 

'1' 2 )(~)( £ 2.711 .81 . 63 .3' ... 
3.62 1.06 .6' .• 0 .8' 0 0 4., 1.31 .6' .61 .3B 

'1' 2~~'i l! 4., 1.31 .'8 .B' .4' 
'.6 1.62 .80 1.111 •• B 

0 0 6.6 1.92 .8' 1.33 .6B 

'1' • , • i 
12.3 3.61 1.39 8.74 ,.4, 
14.8 4.18 1.41 10.02 '.79 0 0 16.2 4.'76 1.43 11.26 3.16 

0 0 18.1 11.31 1.46 
" 44 

8.111 
0 0 20.0 U. 1.4' 13~1I8 a.86 
0 0 .,2 6.40 1.110 14.68 4.20 
0 0 23.6 6~4 U. lIL74 4.62 



9 

..... 
-,-,..,.1-1 
, 

." ." 

.30 

.80 

.• 9 

.38 

.88 
~, 

:U 
.63 
~9 ." 
.'0 
.69 
.68 

.8' .84 

.83 

CAMBRIA STEEL. 

PROPERTIES OF SPECIAL ANGLES. 

EQUAL LEGS. 

'0 ---- u - -'-'--, 

.. ""'­........... 
-I· 1-----,,- I ~. r 

I..... bdoat 

.33 

.38 

.4' 

.40 

.48 

~1 
~4 
~, 

.88 

.72 ." .'8 

.8' 

.89 

.9' 

.98 

1.10 
1.13 
1.17 

.004 

.00' 

. 009 

.013 

.016 

.018 

~~ 
.0151 
.073 
.094 
.113 
.133 

.18 ." .20 

.38 

.47 
~. 

3.63 

" ..... .­... ... 
" ...... 
.011 
.0 14 

.021 

.028 

.034 

.03l1 

.04' 

.OO? 

.076 

. W 

.13 ." .'8 

.' 8 

.92 

.98 

.30 

.4> 

.47 

., . 

.'9 

.'9 

.24 

.• 4 

.24 

.30 

.34 

.34 

.'4 

.34 

.44 

.44 

.44 

~4 
.54 
.63 

U6 
1.I!IlI 
, U 

U8 ' , ~. 
,~, 

' .5O 

1.96 
'.00 
'.03 '.06 
'.09 
ILi a 
2. 111 

4.06 
4M 
'.06 
U. 
8.03 
6.63 

L?9 
9 .03 
a .90 
2.46 
2.66 
U4 
' .04 

.99 

.98 

.98 

.98 
~, 
~, 

.9' 

... 

, 

..... ...... 

· • · · · 



• 04 CAMBRIA STEEL . 

\h PROPERTIES or "~ , .,.-' 
STANDARD ANGLES. ~y UNEQUAL LEGS. a~\ 1<..~~' ,', 

... -~~~:/ ... 
, • , 8 • 11 + 6 I 7 ! • 
.~ In;.b. I ''''-01 Yric'l u.. CoIwof I _I ..... ..... III c .. ~tn.., 1_ ....". .. IocIIoL of nil \·1 ruo\·l ..... , r • ~ iu .. t I - . - . --,-,--.-

--- '---1"':- ~:~I'" .... -I~' I""'I ------
-"1' ~J.i! liI: 

I ~ 
2.76 .• , ~, ... ... 
a.ala ' .06 M ,8' ... · · U 1.3 1 ,., ••• .. , · · ... ... ~,. ., .., · · ~ 
~, 1.78 ,60 ••• ,., · · , .. ' .00 ,,. .64 .., 

.t.1!8 3 ! liI:)i 

i 
.~ 1.31 ,66 . ,. ••• ... 1.62 ,as , .. 

• •• · · ,,' U~ -'1 ' .04 ~. · · '-' .,. 1.18 .66 · · .~ :il.1I0 .,. 1.30 ,,. 
· · .~ a.78 ", .... ... 

-"1' 8 J.i!liI:J.i ~ ... 'M ,61 ," 4' 

~ 
,., 1.78 ,64 ••• M · · , .. 2.11 . 68 ' .09 ~ . · · ... '.3 "~a 1.23 "~a · · .4 a.?11 .,. 02' .76 · · • ) , .. aoo ," .... ... .. , 8 \ij" a 

~ 
. ,. 1M I ,,. 1.30 ••• · · I , .. 1.93 ,S> , .. .,. · · ,~ 2.30 .• a u • ... · · ~ .,' a,,, , .. ' .09 ••• · · , ... 3.00 .88 a.33 1.10 · · 

~ 
11 .4 .... ,90 IUlli un · · 12.6 3 .67 ••• 2.76 1.33 · · 13.6 ' .00 ••• 2.96 1.44 · · 14.7 4 .31 .• , 3 .16 ,~. · · 1Ii.8 

I 
4 .62 .• , 3.33 1.611 · · 16.8 .~. '.00 3.00 1.711 

"1!9 • ,a 

I 
, .. ' .09 . 76 .... .,. 
M ,., ," 1.92 .., 

· · ... 2.87 ... 2.18 .92 · · 1l.l .... .. a .... 1.12 · · , .. . ,,. ... ' .68 U. · · 13.2 .~. .87 ... , U • · · , ... .... ... 3.08 lA, · · 16.0 
1

4
.
69 ••• .... ,~, · · I'M 6<>3 ~ 34' u. · · , ... ... , ~6 a.26 ",. 

, 



CAMBRIA STEEL. '0' 

PROPERTIES or "M\ ~-> STANDARD ANGLES. ~ .. 
UNEQUAL LEGS. . 'F 

" ';:"~:' '<9 ~ 

0 10 il ,. 13 .. " I 1 .... ~otc.\or "-, "" ... ..... ' ..... ' LIu\ Radiu • &!:::~lot , ..... ."ulu G)'ftWa • <l.G~' .... ,,. .... 
h~ t-L J.1~t-L ilia t-L "II 3-3. i lia 1-1. -.... .... ....ber. , 

" l' ~a-'-'~,~ 

a 
, , .... I .. :. , ..... -litMo.~ ...... -=-~~~~ ---------

. 90 . , . ... .'0 .,. .632 A3 ~1 
>0 . ,. ... . 3 • ., . .626 .42 
>. .• , . 79 A' ., . .620 A2 · >. .• 3 . 01 ... .77 .614 A2 · ., .SO 1~3 .62 .,. .90' A2 · .. ••• 1.14 .'0 ." .600 A' · 
. " .01 1.17 .a • . 0' .... .. ~3 
.'4 .0' lA2 .• 0 .04 . 680 .. 
. '4 .9 • 1.66 .• , .0' . 676 .. · .73 .0. u. .03 .02 .• " .. · .73 1.00 2~. 1.04 .. , .666 >. · .79 1~' 2.28 1.16 .01 .661 .. · 
.74 1.11 1~0 ." 1.12 . '06 ... ... 
.73 1.14 2.19 ••• 1.11 >01 .. · .73 1.16 2 .. 1." 1.10 .496 .. 
.71 1.18 2 .91 1~. 1.09 . 491 .. · 
.'0 1~0 3.24 1A1 1.09 . 486 .. · . '0 12 • .. , ... 1.08 . 480 .. · 
.01 1.04 1.91 .78 1.11 .", .63 .. , 
~O 1.06 2.33 .0' 1.10 .724 .63 · ~O 1.06 2 .72 1.13 1." .721 .62 · 
~o 1.10 3.10 120 1.08 .718 .62 · ~. 1.13 04' lA, 1.07 .714 .52 · ~, 1.HI 3 .79 L61 L07 .711 .52 · .• , 1.17 4.11 1.76 1.06 .707 .• 2 · ~. 1.19 441 1~1 1~' .703 .• , · .• , 1~1 4 .70 2.06 1.04 .698 ~. · ~, 12. 4~. 220 1.04 .694 .• , · ... 1.26 '24 223 1.03 ..88 .• 3 · 
~o 12. 32. 1~3 1.27 .664 .• , ~o ••• 1.28 .~. lA. 1.26 .661 .64 .• , 120 ... L68 1.26 .647 .64 · ••• 1.33 M' ... 1.26 .643 .64 · ••• 1·86 .. , .... 1.24 .638 :~ · .. 1.87 .~3 2.80 123 .634 · ~4 1.89 SA' .A' ... ." ·84 · 
~4 lAO 6.93 2.68 1~' > .. .64 · ~. 144 7.36 ,., 121 > .. .84 · ~a 1A. 7.76 .... 120 > .. .64 · 



,. 
'06 OAMBRIA STEEL. 

\~ PROPERTIES OF "~ ~--r' STANDARD ANGLES. - .~-UNEQUAL LEG S. 'I' ~~> 
\; J' ... -- " -~ 

1 2 • , • • • • ..... .. D ....... "C. • - ...... ..... ,- "'"- c. • ~G~" ....... ...... ..... _Loc· hlIH lila l-t ..... ... 0 -.-- , • • ..... ..,.. ...... ..... ... ...... _ . 
"'~!)l • ~8 

I 
.2 '''0 -.. 1.76 -.. .-. .~. _70 '.04 ~. 

" " 11.8 8.31 _7. 2.32 1~' 
" " 12.8 3.76 -70 ••• LUi 
" " ,<La 4.18 .77 '8' '27 
" " 16.7 4.., ~O 3.06 ,~. 

" " 17.1 .~, ~. ... lb, 
" " , .. . ... B4 ... 1.62 
" " ,." .~, ~. 3.71 1.74 
" " OJ-2 .-2' -88 3.91 1~' 

.6.~!l3 • :;3}i 

i 
•. 7 2M B4 2.72 1~' 
'M . ~. ~ . 3.18 '-21 

" " 1M ••• ~ . 3.68 ,,,. 
" " 13.6 '_00 '" 4.0. lb. 
" " "" 4.47 '" .... 1.73 
" .. 16~ .". ". .~. '''0 
" " ,.2 .27 "7 .20 .~. .. " ,.~ '~1 1.00 ••• • •• .. .. OJ. . .. w. .~ . ,.7 .. " 22.7 6.67 1.04 .-21 ••• .. .. .... 7-09 1~' • •• 2.67 

.~?6 • :i 3}i 

I 
11.7 ,All _79 ••• 12. 
13. 3.97 ~1 .81 lAl 

" .. 16.3 4..0 83 .... lb • 
" .. 17.1 '.03 ~. 4.67 1.77 
" .. ,." • •• 8. M. 1.94 
" .. 20.6 •. 06 "0 6.47 2.11 
" .. .24 ••• '" ,8' "7 
" .. 24-0 7_06 ". •• 0 2.43 
" .. 26.7 ••• "7 ••• 2.69 .. .. .7 • • _03 ". ." . 2.74 
" .. .. " .. 0 1.01 7-"1 '''0 

.~p'" • li4 

I 
12.3 3.61 '" 4.90 1.60 
14.8 u. ". • .60 1~' .. .. , .. 4.76 ". ,"7 ..08 .. .. 18.1 6.31 1~1 6.91 2., .. .. 20.0 .8. 1~. 7.' , .. .. .. . , 8 .-40 1-06 8.11 2.76 .. .. 23.6 .,,' 1~. 8.68 2"7 .. .. 2M 7"7 1.10 ... 3.18 .. " .72 7.98 1.12 9.76 ••• .. .. 28.9 • .0 1.14 10..26 ••• .. .. .08 • . 00 1.17 lom~ '_79 

-



. 

C.A..M:BBlA. STEEL. 

PROPERTIES OF 
STANDARD ANGLES. 

UNEQUAL LEGS . 

• ,. 11 '0 .... ..... ~ ... _ .. -• II G.n\tJ 

~ ....... ""'" ....... .... "'. ....... ...... 
" " I~ 

, ... .- _. 
8. ' .68 .~. '8. 
84 1.70 ,.., 

O~' 
84 1.78 SA. "S 
8. 1.76 M. 2.91 
8' 1.77 10.43 32. 
80 '80 11.37 ... 
8' '82 HI.28 38 . 
8. '84 13.16 ..,. 
8. '8. 13.98 <A. 
.79 '8S 14.78 4.76 

wa .. a .... ,.94 , ... '8' 7.78 ••• ,m '8. S.90 .... 
W, '8. .... 0". 
,.00 '8S 11.03 .... 
.39 1.70 12.03 3 .66 
"S 1.72 '2.39 a .. , 
"S 1.76 13.92 ' .S .. , 1.77 14.81 • • S ... '.79 16.67 4.98 ... '8' 16.49 6 .17 

.39 .M 12.86 3~ 
"s .... 14.76 3.76 .. , 2DS 16119 4.24 
.as 2.11 lS.37 4.72 ... 'iI.l3 20.08 fI.19 ... 2.1f1 21.74 fI.6f1 ... :iUS 03.34 6.10 ... 2 ... 248. ... 
.. 3 o~a 26.39 ... S ... . ~ 0'84 ?A, 
.. a ••• 29.16 78. 

1.17 , ... 13.47 ... a 
1.16 , ... 16 .46 .8. 
1.16 , ... 1?,.. .... 
1.14 2m 19.26 .... 
1.13 OD. 21.07 ... , 
1.13 .... 22.82 fI.7S 
1.12 .DS .. ., .... 
1.11 2.10 26.1f1 6.70 
1.11 Jue 27.78 7.1f1 
1.10 lil.l4 29.26 ... 

,. 
Wiuti ,-...... 
- ,-,-....... 

1.S1 
1.61 , ... ... 
.. S .. , ... ... ... 
'M 
1.61 , ... ... 
.. S .. , 
'M ... ... 
,M , .. 
.. a 
,.94 
'''8 
' .. 0 , .. , , ... 
'8. 
'8. 
'8 • 
'8' 
'8. 
'8' , ... 
' .. 0 , .. , , ... , ... 
'8. 
'88 
'8' 
'88 
'88 w. 2.17 ., 80 fI 8.02 1'& 

,. 
"T' "' . 

a 

..68 

.. M ..., 

.. O? 

... 8 .. .. .. .. 

.340 .. .. 
"3' AS. 
AS. 
ASO 
A79 
A' • 
An 
A68 
A64 " .. A" 
A" 

"0. .34, -.34, 
"3S .. .. "31 "0' .. a. 
"0 • "1? 
MS 
M3 ,... 
Aas 
A •• 
!~§ 
AO. 
.42, 
A'S 
A" 

.. , 
, 

" , 
t-Ibilu 
ti~ ..... 
--~-- • ... bIr. 

--..:-
.66 .W1 ... ... " ... " ... " 
M " ... " ... " ... " ... " 
m .~pa .,. .,. " .,. " .,. " .,. " .,. " .,. " .,. " .,. " .,. " 
m ., .. .,. " .,. " .,. " .,. " .,. " .,. " .,. " .,. " .,. " ,,. " 
8S AWoi 
8' 
8' " 
8' " 8. " 8. " 8. " 8. " 88 " 8. " 
8. " 



r 
'08 OA :M.BRIA STEEL . 

PROPERTIZS OF SPECIAL ANGLES. 
UNEQUAL LEGS. 

,,~ \~~ 
~ -.:0 .. , 
~~ .. 

" !'o~ i :''f-

1 I • 8 • , • 7 8 ..... .... I*:;~~ _ . .... ..... - -- .c. • .. ""' . ...... ...... ...... -.. UioI.L hiol·L ...... •• • • • • • - -....... X5: ' .... _. ...,-
.t. ~~9 , ,~ iiJ 

~ 
3.07 ... .47 .8, ~O ... 1.19 AO .so ~. 

" " M 1.47 ~1 A7 .8a ., " .B 1.7 8 ~. M .87 
" " .B 2 ,00 ~, .81 A9 
" " 7 .7 .~. ~8 .'7 .47 

.t.~ ~ 1 • ,~ 8H 

i 
7.7 .~. B8 .~. BO 
0 .1 a.67 ... aBO 1.17 

" " 10.8 a,09 ... 3.40 1.8& 
" " UB 3.60 1.00 0.79 ,~. 

" " 10.8 3 .90 1.02 ..,7 1,88 
" " 14.7 '.80 1,04 .AO lBO 
" " 18.0 4B8 '.07 4.8. '.00 

.A.~!!IS • ,~ 4 ~ 
11.0 a~o 1.03 .... .. 7 
, . B 3 .711 ,.0, • .8. ' Bl 

" " ,u .... '.07 .B. '.04 
" " Q lOB .. 70 1.10 8~8 .. 8 
" " '7B • .a. 1.12 7.14 .A8 
" " 19~ 6 .72 1.14 7.70 a.89 

.t.~?9 7 .~ 8H 

I 
10.0 .... .70 8B. , .44 
17.0 • .00 .78 4.41 1.82 

" " uu '~O BO 4.88 'BO 
" " 21.0 U7 B. ..8 'B7 
" " ".0 6 .76 B. • .89 IU4 
" " 24B 7.81 B7 • .os 9.8' 
" " •• B 7B7 .89 8A • aA8 
" " 28.7 8 ... Bl .B' .... 
" " 80~ 8B7 .94 '7.18 • .80 
" " , .. UO B8 7~' aB. 

"'Va 8 f. 8 

ij 
.,.0 6 .'7& 1.47 2 1.88 .. 79 
2&.'7 ... .. 0 24.Q4 ... 

" " '8~ 8.8. ... 26.88 ... 
" " ,U S.UI ,~. 138.&6 8 ... 
" " as» OB. ... 30.'72 'B. 
" " ,.~ 10.7:1 .. S 32.82 7.44 
" " 89.1 11.48 1.61 ,4.8, 7.94 
" " 41.7 12.2& 1.83 .8.80 8AO 
" " .... 18.00 , ... 88.78 8B. 



CAMBRIA STEEL. '09 

PROPERTIES 01' SPECIAL ANGLES. 
UNEQUAL LEGS. 

D 10 11 ,. la ,. to 1 ...... ~tfc. • _ .. ...... Wiuot 'T' 
_. 

• ot""my ,- boil look ,r . .... ...... := ,- ..... 
1.il l·!. ........ b il!.-l ....... ",. b lt3-3. 

r l ' - ,-,- - ,.- --,.-- I .. b.-. , a .... ..... .... ...... '-M ---..:--------------
~8 .D, ~. Al . D' M • M .f.~~9 
~, .DD 1.09 ~. S. MO ,.8 
~, 1.02 .. , .e. . D' Aa • A' .. 
~e UK ... . '8 S • AD8 A' .. 
~, l~e 1.73 ~D S8 A2l A3 .. 
~, W8 .. , 100 S' Al. A. .. 

1.07 1.18 a .. 12e 12e .767 .,. .f.~~1 
1~ lSl 4.18 1.49 12' .766 ,'8 
W' 12a 4.76 1.79 12. .763 .,. .. 
UK 12' 6 .32 1.64 128 .760 .,. .. 
l~a 12' 6.86 2.16 lS3 . 747 ., . .. 
W' lS, 6.37 2.36 12. ., .. .,. .. 
1~' 1~' 6.86 .~e 121 ., .. ,,. .. 
lS0 .. 3 8.14 '.34 1~' .631 ~, .f.~~6 
1.19 .. , 9.32 2.70 l~e ~'D ~, 

1.18 1., 10.46 3.06 1~' .626 ~, .. 
1.18 1~0 11.66 3 .39 l~e .623 ~, .. 
1.1'1 1~' 19.61 3.73 1~' .620 ~. .. 
1.16 1.84 13.62 '.03 1~' .617 ~. .. 

. D' .. 0 29.66 6.01 .2e 2e, .,e .f.~p9 

.D' '~8 26.41 6 .68 '2' 264 ." .D3 ... 28.18 e.34 '2' se. ." .. 

.D3 . ., 30.86 6.96 22' 239 ." .. 
••• 2.60 33.4'1 '.80 228 2" .,. .. 
.Dl 2.62 36.99 • 2. .2 • 233 .,. .. 
Sl 2.84 38.46 .~a 221 2'0 .,. .. 
~o 2.66 40~' DA' .SO ... , .,. .. 
~D 2.69 43.13 10.00 2.19 .... .,. .. 
~D 2.71 46.37 10.68 2.19 241 .7' .. 

1.79 .A7 44.31 8~2 2 .. ~'8 1.30 .f.~ ,12 
1.78 2~O 49.26 'S, ... ~" .. 0 
1.77 .~. 64.10 9.87 ... .664 12. .. 
1.77 2M 68.82 10.7'1 ... .664 12D .. 
1.76 2~' ..... 11.67 ... ~'3 12 • .. 
1.76 2~D 67.92 12.66 ... ~'D 12' .. 
1.'14 2.61 72.82 13.41 2~1 .646 12' .. 
1.'13 .... 76.69 14.27 '~O ~ .. 12. .. 
1.'13 .... 80.78 16.11 2AD ~'8 12. .. 



"0 CA14BRll STEEL. 

MOMENTS OP INERTIA OP BJ:CTANGLBS. 1 

N~"'" :t """ 
Depth, 2 10 00 inc:hn ; .. i dths. to I Incll. varyi,.. by n ,,,,,II. 

.... Width of :a.ct..nall III I Deb ... 

• , .... t -f. t fr; t -h t --------------- - --• . " " ... .ft " " .n • M .ro ... ." 1.13 In Ul • '" l.e7 • .00 '" OJ> '.00 '" • ,.w , ... 1.11 . M '" .... '" • .... ' .N ... OJ. • .00 10.13 " ... • 7.1S • u Jan lUI ,u • , .... " ... • ,.., ..... , ... ,.~ 

"" ~.oo ,..., 
• 1~lt , ... n.~ .... .... 34.17 ".w .. .... .... .. ... ... ~ ..., ~ ..... 
" " .n ~ ... .". ouo .... ~ ..... ." " 

,.., ..... .. .00 a.oo ".00 .. .00 .... .. ~n 57.21 ..... 80.10 "" '''' .. !IUS 

" 51.17 ''''~ ... " '00"" 114.s!1 U," HU2 

" ,." " ... LOU7 ,U 14U3 , .. ~ 175.78 

" "" IOU7 129.00 UU 3 lill.e7 tH.OO 213» 

" '''''' 127.~ , ...... 11'11.12 ">Ul ..... "' ... " 121..50 151.88 182.:15 212.113 "'.00 2i3.38 303.75 

" '"'' " .... 216.34 "'m "'.n ", ... ~7.U 

00 , ... , ..." "'.00 ~,., "''' S7S.00 fl U 7 

" 102.1M 241.17 29Ul ...... ...... (M,l1 "' ... " "n" m" 332.15 ...." "'., • ~.13 ....... 
D "' ... ..... ...... "' ... ..... ."'" ",.ro .. ..... ...... "'.00 "'.00 " ... ..... "'.00 

" "' ... ... " ..... ..... MU14 m .. S\J.al 

" ... " 457.11 ...... ... n nu. m ... 015.42 

" .. "" &12..58 G15. 717.81 m .. "'.M 1025.11 

" M'" 511.117 ..... .... $14.87 '''' .. 110.33 .. ..... 1m.ll 7eu, 880.18 IDIOt IIU..tl , ..... .. ....., 703.13 Ml.75 ...... 11 25.00 12M.a ItO&.:!5 .. "'." .,'" 1(12.1,,00 1I1M.17 .. ,'" , ...... 17011.$7 .. ..... .. ,," ,m" l oU' .• 11137.87 1841.38 "', .. .. "' .. 12IS.00 ' .... 00 1701.00 ' ' '.00 2187.00 .....00 .. Ilt3.17 I~.~ l1lU S ..." """ 2572.13 2Sl7.n 

" 03'''' , .. " "".00 '''''' 2M&.57 0000" ",U, 
" , ... ., '''' ... 231US t7(II .lS "'.00 ~n'" ..... " ~ 1774081 ~, ... "".00 3105.87 ....... .... .00 U )U7 
~ ...... "".~ 3Of1 .75 ...,,' of06U 7 "" ... ""''' .. ""'.00 ....... ... 00 .... .00 ...... 6'SUO 5100.00 .. 211104.1 7 "'''' ....... WI>, ..... "'". 1510..' .. ~" :MI&U7 "".00 """ .. .. " eMl l.ro """ " 

...,., 
""'" ""'.,. " .... " ' .00 7381.13 ""'U, .. ......, .. "" ....... ""'.n nl7.l3 "".00 .... " .. ...... .. ,"" "" ... 7111.41 112U7 ......, IOle2.C18 

" ...... ....... " .... "".00 ..... 10125J11 " ...... 



CAMBRIA STEEL. .11 

MOMJ.:NTS O. INERTIA OP RECTANGLES. I 

····~~~-I-·~--
~pt'" 2 to 60 Lnchno; ,",idth. J.f: to 1 Inch. varyinl by n inch. 

Width or ltec:tancl, in !neb, •. .... 
• -It t H t H 1 10k 

--- ---... ... ... " .Q ." • '" , ... .. , 1.97 2.11 '" , 
1.'7 ' .00 .... lA' '.00 .... • 
7. lf .. , ue Ul ' .n 1M2 • ,,.. ..... It.D 1$.75 , ... , .... 0 " ... JU' .". = .. .., 

"" 
, 

" ... .". M.07 "" ~'" 
.,., • 4177 .". .... :.3.16 ... «t.71 • 

" ... a ... 67.71 nn ..... a ... " "" 'ULI "' .. ..... 1m .• " ... " "'" 
,...., 117.00 ,,.., ... '" ,«m " ,~n 13U1 148.75 ""'" 171.1. ,,, .. 

" 1&7.2L 171.00 185.79 .... " .... "." .. 
IQUt! 210.94 "'" .... "''' 28US " "'.07 .... 00 m.u "''' "'.00 M'" " 28 U 7 "".00 332.M ..... m.D .011.42 " 33U3 ...... "". .~" ..... D .... 00 " "''' 428 .• 4&01.4\ • ,w "" . 611.68 " ...." .. OO &oIU7 ... " "' ... "'." " ...... , .... , 0"''' " ... "'" 771.76 " 610111 ...... m. 774.42 ",n "''' " ... ., 100.4. "' .. 887.18 .. ". WIU2 " "'''' 00". ... '" u ..... , .... IIU.oo " 805.18 " ... 105;.94 U39.JJ ' .... N '''' .. ~ 

''''''' , ..... UIlO1M 12i11M1 1371.1' , ...... " 11%7.87 123G.19 UU.N ,wn 1:.37.n ,"'.., " 1257.87 mt.oo , ...." 11100.67 1116.00 '''''' " ,m" 152UI l MI.34 m .... ''''' ... ""u. " , ...... "" ... 1828.13 I_,S 21(lIU8 ... '" " """ .... 00 2218.87 ".,,' ..... 2730.'7 " :W1.19 ....... *l.21 .... " 301M3 327U3 « 
:M7:l.OO 2918.00 31MUlO "".00 ..... 00 ....... .. 
3143.11 "" ... 3715.29 .." .. . """" .672.87 .. 
SM(I.e1 .... 00 .,'" . (156M7 ""' ... ....... ~ 
tUt.e3 ...... 6016.38 "".~ 6788.13 6174.00 .. . "' ... ",.m 67e7.67 6211..!3 ..... 00 :watt « 
M7GkI ...... ""." ;ow.'2 ,.,,,. 8111.33 " -.00 em.oo 7488.00 ...... ..... 00 ", ... .. 
7111." n' .... ...... L1114M! tTM.5S 1041U7 " .... " ~ .... ..,,, 101.\2.07 ''''''''' 11717.# " "'". ... , ... lOiM\.I!I3 IHSI.7S 12301.88 13122.00 .. 

100II1.33 IDLI7I.oo 118«1.67 '''''' ... 13720.00 , .... " N 
1117Ut ItllH.IO 13210.71 14n1.., IUts.!! ''''''' .. 
12315.00 , ....... ''''' .. 1$76Qm 16815.00 ',,",00 ~ 



'" CAMBRIA STEEL. 

MOMENTS OF INERTIA OF RECTANGLES. II 

·1f~"O-_~l!:!1I-· · 
ONE (Me R WIDE. 

Value rOt" .ny width may be obtained from 
tabub r ... 1"" by dirK( multiplication. 

-
~ 

AddiUonal n.ptb In l'r&etlOIla o r an !Deb . 

0 
, I , • , , • , - TO" T ,. • TO" -"'- -=------, ."'" .OOO IG .OOO~5 .00130 .OO2H .00I 3Q .OO6Q8 , ",0tiJ33" ."", .1I8M .13GU . 1$21$ .1&842 .21663 .247M , ..... , .13 l1~ ."'" .8722G .GIU2 ,."" 1.IlM l.2068 • 2.1.100 1.3$38 2.1>43\ 2081188 UMl unae 3.203& U84. 

• .om U873 5.84i1 6.l180 1.11171 .. ," &..e l sa 7.2817 

• IMl7 10.812 IUBS 11.613 12.05' IH~ 1'.HI 1:1.»7 

• .... ..... IUd " .741 fun 2O.NI 21.m 22.132 , " ... " .... 31un .. ~, 31.767 U.60S5 ... ... ".'" • UN? 4:1.114 H .lltS 45. 737 411.713 47.8&f 4&.1152 .. '" • .. , .. &2.tr.!4 A3J7 64.121 ....... 67.3110 ... '" .0.047 

" ..... ''.0'' 81.UB ... , .. 89.741 ' I.m N .... H.7M 

" 110.12 1I'l.8t 111.74 111.&1 I I(l,.M I!O.&I _n.M nus 

" 144.00 nU6 .4&.&5 1100.111 1».1. 151." ISU3 100.2.1 

" 'A" \85. 74 1S!l42 1' 1.12 liU5 IM.I. l 'iUII .... " .. 121.67 fUH 231.85 237.11 241. 14 t H .32 247.1.4 2~78 .. 281.U nus ... M 291.13 "U. .... " 301.87 ... .. .. MU3 3U.~ 341. 40 Uil.t1 161.58 361.73 , .... " 3;0. 11 

" 4011.42 413.1M Ull~2 42l.11 427.n 432.tt 437.1l 44l.M 

" ..... 4 ~ 1 .4 1 41M.20 MlI.35 ... " 6 1l.16 S17.01 SlU I 

" 57 U 8 577.2 4 5S2.94 68-8.61 6114.44 600.25 ... " 6 1US .. ... " 612.114 679.2. 6SUO 611 1.84 nlltl 704.87 711.38 

" 17 1.7S 771l1loll 7~el 702061 70U", ... " SIU4 821.00 

" 8SUl S9U2 IIOO.M 1I1D.21 017.03 '2Ui 1Il3.t D 04 1.33 

" 10U.0 102%.2 ,.,., ", .. 1047.3 IOM.8 1061..3 1012.1 .. 1l52.0 1151.0 II i ll. I 1118..4 I ISIl. 4 1107.1 ,,, .. 12lU 

" 13\h. 1 ISI .. 9 132 1.1 1331.$ 1341. 5 I35U 13&1.8 1371.1 

" It ll.? 1415.3 I.&S., 14K.8 1601.3 161&.1 1529.0 lUll.' 

" 1110.2 1~ 1 .7 ... " 1674.7 , ... , 1617.' 170U Htl.3 

" 182U ISt I.8 , ..... ''''' 1878..8 189U , .... 11111.4 
H to3U f04U , ..... , 10n.1 "" .. ..... 211 2.1 2 1U-8 .. !2lO.0 ...... 1278..2 "".4 , ... , 2121.0 ...... 2UII.' 

" 2 tS2.1 2497.8 UU.I '1527., 254U ...... I~·U 2$89.1 

" 2730.7 2746.1 21'62.8 2778..1 2i".2 U1 1.4 27.8 z&lU 

" mu 301 1.8 Stm.1I 3646.1 ..... ..... -, SI IU 

" U1U , .... SlIl .1 3329.8 D ol&! .... , 3:1-8t.0 U03.t 

" 357U 351)2.0 3&1l.3 3&300 , .... 3861.$ 3&811.0 3708.8 

" , .... " ... , 31128.0 3I1t~.1 S"U .... , 4010.8 4031.5 

" 422 J.l 4142.6 42601.0 42&5.1 01307.3 U21U U MI.7 4312.G 

" U 12.1 U IIU t e17.11 4MO.7 tMU 01 &86.4 HIU 01 732.4 

" 01 001303 4" 7.0 499U 60IU 603.&. ' "" .. 5087.2 5 1l U 

" 533U 5358.4 5381.$ 501 08. 7 5133.9 601 59.3 54M.1 s.s 1112 

" 614 3.4 57611.7 5iK. 1 M2U 68IU $816.7 51102.5 Ml2II.2 

" 6 114.0 62(lU 6229.3 6Z57. 1 61St.9 1312.8 U t M .M .. .. 862U ..... , ""-, eiOU 6741.8 6711.1 .. ," 8829.11 .. 70\18..7 )'129.0 71 511.3 718M 7Uas 72.sJ.O 12SI.7 731205 .. 16918 7826. 4 7&51.2 , ... , 1711.0 77U.O 178502 7817.4 .. 8 11 1.3 81 014.1 S I17.8 8210.0 8244.3 8271.S 8311.3 83-45.0 .. 8&51.1 
...., 

sm.1 87».. '7to.7 ,.". .... , "". .. O!II.O 12$2.0 r .... ' NZU .... , 0391.2 "33.7 ft7U .. ""., \lllt l.$ "71.2 -, 0154.11 "'U , .. , ",n 
50 10417 " ... ,~ .. ,,, .. 1 ~74 10113 ''''' ''''' 



CAMBRIA STEEL. "3 

1II0ldENTS or INERTIA OF RECTANGLES. n 

.I!MM:!o-El~~~r,L. 
ONl: I Rca WIDE . 

Value for any width. may be obtained from 
tabubr ""Iue by d i=t Dlultll>lic:atlon. 

~ddiUonal Depth In Pn.cUOrl.l of .n Inch. .,. , • , 
" 

, 
" 

, 
" • 

y TT .. H " 1< .. TT ..... 
.01IH1 .0148l .O:!Ol4 .lm06 .GUlf . 0"" ...... .- , 
.2812$ .'USt .U7M1 .40045 .44" 1 AO$!O .M"' .10610 , 
U021 1.4on UI07S U171 1.1:J31 loW. , . ..,. 2.. 11 %3 , 
U729 U578 ..... 4.17&4 4.31UII uln U 488 5.0672 , 
7.&037 .l'. i140 8.2143 ."" U3l0 .,"" UM8 10.031 • 
IUM 140343 14.832 11.331 15.&43 ,n" IIUN 17.44 3 , 
22.8& 23.M2 2U31 2(.92~ 25.529 U-3H 27.018 27.825 • 35.156 36.IH3 36.1U4 37.85Q ... ". aU3G I MQ& t U 74 , 
5 1.177 52.314 ~. t &8 5U3Q M.827 57.032 .. ,~ 5UQ3 • 71 .4(8 72.867 74.305 76.702 77.238 18.733 80.241 8\.780 • 
IIM6t ... '" ...... 101.73 103.52 105.31 107.18 , .. ~ " 126.74 128.82 13ll.12 U3.04 1».lt 137.111 13t.M II UI " 112.76 IfUI 1&7.11 171). 1' 172.71 175.28 177.U 180.41 " .... " t07.89 211).78 211.11t 21 .... 3 21UO nuo =" " " .... "' ... , .... "'.~ 261.42 271).83 27U8 217. 75 .. 

SlUt 31 4.011 317.89 nUt St.U8 32t.47 :m.40 U 7.15 .. 
374.304 378.01 18U2 187.25 391.62 '''-M 400-15 4IH.12 " H &.S! 4ntZ 4MU 461.12 466.03 471).97 1711.1U 480.15 " U 7.&3 1I:J3.00 .,. .. ua.&4 ~II.32 MU3 ...... ...... .. 
017.111 623.87 629.87 ...... 1141.118 M'" 6U.24 00G0.44 .. 
nUl 724.51 731.14 737.81 7H.S I nu& 76S.05 7&4.&8 " .... " IlM.H &42.7~ ..... U7.43 861.&4 872.29 87~.lP " IIU2 II~7.15 ~ 13 ~73.U 1I8L.2 1 1I8'i1.32 H7. 47 lOOS.7 " 1081.5 ''''' , .... 1107.6 IIIU l2:M.t \1 34.1 11 43.0 " 1225.5 123M U tU ''" .. 12&3.4 1273.0 lUlU U"-, " 1381.' I HZ.O 14011.2 HIU 142U 1433.2 IUS.6 IUU '" , .... 1561.8 1572.8 

I,; 
1515. 1 , ... , le l7.f .. • " 1133.1 1744.11 1156.8 " ... 1780.8 1712.8 1M ... IS I1. 1 U 

Im.1 l lU l.S 1'»4.8 11111.4 , ... , , ... , "'" 2011.3 " 2 1311. 4 21~0 21&&. 7 U80.4 211U.2 "'" 1212.0 1236.0 " ...... 2378.11 2393.8 2408..3 2( 23.0 2437.8 2462. 7 2457.& " 2&04.7 2620.2 2W.8 2M'" 2607.2 2682.9 26118.8 271 4.7 " 281Ml.7 2877.2 2S!I3.8 2910.5 2927.2 29·14.0 21150.8 H77.8 " 313U 3 1 ~.5 31&8.1 31U.S 3203.6 anl. 4 323U 3257.3 " 3422.0 344 G.& 345U U 78.1 ...... 151,u :mu 3M3.3 " a728.2 " 48.0 3767.8 3787.& 3807.0 Sl!ZU 3&47.& 3hU " 405U 4013. 1 14»4.0 (lI lI.O 413&" 1 4151.2 1178.4 11".7 " 431U.5 44 16.5 4438.6 441Ml.' 4483.0 ..... , IU1.1 .... , n 
47$.S..' 4718. 7 .... , 48211.1 48f8.8 487U IStU 4P III.6 " 51ns 61&0.2 51&4.7 520U 523U 1128.U ..... , ..... " ....... M61.5 ~7.S M IU K39.0 ..... , 1411.0 67 17.2 .. ..... , ..... , 8010.1 6037.0 ..... 60111.7 11 11.0 IH&.5 .. 
13$1. 1 "25.4 "53.7 e-I6U 6510.7 &.\30.3 ..... , ..... , ., 
elIG7.7 088~.0 6918.7 6118.11 &i78.a , ... , 'Ma' , .... , " 7343.4 737U 7~ 06.5 743M 746U 741111.2 7530-0 75-G2.1 .. 
7810. 7 7s&U 7~ IU 70n .1 7079.8 80 I U 8046. 4 S078.3 .. 
8378.7 &4IU ..... 8480.11 U 14.6 U4s.s U83.1 8&17.4 .. 
8\131.0 .... , \1001.1 1037.2 11012.7 ~108. ( 11 114.2 11180.0 " 1507.0 9544.1 ..• " 11111.7 -.. IIIH.O 97H.2 117(16.8 .. 
10107 10146 101&4 10!!2J ",,, "'''' "'" 10378 .. 
10712 l on2 101112 "'" ''''' "'" 

,,,n 11014 .. 



214 OAMBRIA STEEL. 

PROPERTIES AND PRINCIPAL DIMENSIONS 
OF STANDARD T-RAILS. 

r~ 
I _k_ 
; 
~ 1 =---ll 
, x , , .. --b- --... ..... . ... ' ",1r>J J.1iII·1. 

"' - 1:.. - b , • , ·-"1 ..... t x of 1000aJu. 
JIIIMr. 

~ 
,,-.. ) -- ------ ----...... ~ , .... w ... , ... , ... _ '_._8-

... • 80 " 1.17 2 • , ... .98 .B' .M 
'W 'B L~6 

i~ ~~ ~a ,t' 1.14 U3 .99 
"8 20 1.98 1.2~ 1.93 1.41 ", " 2.40 2 " .p 1.33 2.60 1.76 

...... "B 30 3 .02 3~ 3~ " Ui2 4.10 2.66 

···c·· '" .. 3.42 .. g~ .~ " . ... 1s.14 2.90 
M. 40 3.94 g~ 1'4 

~: 
1.69 6.02- '.60 

C M9 4. 4.40 g~ 2 1.76 8.09 4.19 
c ... .. 4.87 U ~~ '1.86 9.82 4.86 
C .. , .. '~8 4", 1.98 12.03 6.78 

• 'B8 80 5.86 4 4" 2~i :U 2.13 Hi.41 6.50 
C .. , BO 6.93 41 

4_. 
~V 

2.06 14.66 6 .66 
B '" BO 1S.87 3! 4 h 1.95 13.30 '.94 
C "4 B' 6.33 :~ :~ .Ii 2.Hi 116.72 7.30 

• .B' ,. 6.82 .. 2.20 21.05 82B 

C ... ,. 6.8 1 4 '. 4~ ~S 'I
U 2.22 20.06 8.32 

8 .,. ,. 6.89 

in iij 
2.16 18.60 7.78 

C 628 " 7.83 2' ' N 2.29 23. 11 9.1 7 

• 'BB 80 7.86 2" '\1 2.31 28.80 10.21 
C "0 80 7.86 • • 2 ', 2.41

1

26.36 10.17 

B ,B9 80 7.91 4 " 4 1-1 2 0\ U 2.27 21UO 9.40 
C ... 8. 8.33 gq 0t! 2h " 2.47 30.34 11.115 

• 66' 90 8.82 6H 2 .... ... 2.64 38.70 12.62 
C '3' 90 8.83 .~ • 12

" " 2.67 34.43 12.26 
B 'B' 90 8.87 4 :: 6l 2 " " 2.46 32.30 11 .46 

C .. 0 Ob 9.28 .... 6 .... 2 tl " 2.67 38.68 13.36 

• ... .00 9.84 ' n ' 2i :: 2.76 48.94 16.07 
c .3B .00 9.84 ", .', r- 2.73 43.42 14.38 
B .64 '00 9.86 bI, ". 2.63 41.30 13 .72 .. .,. .. 0 lO.7ll b}, B 2n 2.80 66.00 17 ,M) .. ." .20 lL76

j
6 U 6~ 'a ~ 2.89 160.04 17 .87 .. .N .. 0 12 .76 6 1 6 ~u 

Ii 3.00 71.02 20.29 
...... .39 .. 0 14·71 6 6 1 . 3.00 169.3023.10 

For d~taH dimensions of Sec\ion No. 539 . ..,. P8.2e 26. 

A; B.;;;!,rpo A; Type B; AWerlcan Railway JU.odation Standard. 
C:-A can Socic\§' of Civ En,l...,.".. Standard. 
M:-Manufac\urer1 tandard. 



CAMBRI A STEEL. 

RADII OF GYRATION FOR TWO ANGLE S 
PLACED BACK TO BACK. 

ANGLES WITH EQUAL LEGS . 

"6 

..... !L. _!L.. .._r.!_.. __ .!'~_... .._r.L_ 

troT troT troT ir·T trow 
":41" ....:~.. ...n.·w· _n .. J;" 

Radii of ,}7ratlon oorreewnd to directlo ... Indicated by arro,,·hcad •• .... 
... her. <, <, I <, <, <, 

Ap 1M." 

tA1° 1~! 

A!~ • , 
tA1l 2M! 

Ap 2M! 

tA13 2~! 

A!9 a • . 
"'l' 3M! 

"'l' 4 , 4 

OAF 6 ! .~ 

"'l' 6 , 6 

'i6 S , S 



Ol. OAMBRIA STEEL. 

JUDD or GYBATION rOR TWO ANGLES 
PLACED BACK TO BACK. 

ANGLES WITH UNEQUAL LEGS. 

·~~.29 • ~2 .... .. • ~2~ . .. 
Al},6 8~li2Ji .. 
~,'1 8).S .~a 

'1'!' • .~3 .. 
'''~,81 • li 3Ji .. 
"f,ol • liS 

AfP8 • li 3Ji 

'A.f,all • li4 

"f.06 0 li 83i 

.A.f,07 • •• .. ., 
'''f,09 , 

.'~3~ 

.. .. 
An&Jea marked •• ~ spedal _ tions. 

1.48 
.~. 
1.60 
• .44 
lA • 
.~. 

1.0. 
'.79 
1.70 
uo .... ... , 
1.60 
1.6e 
1.71 
.~ . . ~, 
.~o 
.~. 
'~8 
1.64 
1.76 
1~1 
1~6 



. _. 

OAXBBIA. STEEL. 0" 
BADn 01' GYRATION I'OR TWO ANGLES 

PLACED BACK. TO BACK.. 
ANGLES WITH UNEQUAL LEGS . 

.. __ I} __ • __ !:'_ ... __ :!.__ .... __ ':. ___ .. ... __ !. __ _ 

tr~!r~l~l~:~ 
":44," -ooI~" .• U .. U" ...I1..J4:" 

R.adlI of C)'f'atloll c;:otreoopOad to dlrectlo ... l4dk:ated byanow'-<b. 

...... ~ ru.u- 'f:. fI Wi! tI. GpUioL 

~.;g~ .. ;::. _1=~=~~:~~I ... ~=1& _,. ___ ,, ___ ,,_ ~ __ ,, ___ ,,_ 
&!1 2 U;'i 2 a 1.6:;) 0.60 1.10 1.19 1.24 1.29 U!9 

8.10 0~8 1.18 1.23 1.28 1.88 1,43 
.... 4.00 0.66 1.16 1.20 1.80 1.86 1,46 

.. 
,,!S 

.. , .. 

·A~.81 

A101 .. 

·A~.09 .. .. .. 

.. 

.. .. .. 

~ 
1.80 0.68 1.87 1,46 1.61 1.06 1.66 
ll.94 0.67 1.89 1,48 1~8 1.68 US8 
4.00 0.66 1,41 1.61 1.68 1.61 1.71 

"" ll.8ll 0.76 1.81 lAO 1,40 1.60 1.80 
~ 8.84 0.74 1.38 1.40$ 1,47 1.62 1.68 

6.68 0.72 1.87 1,46 1.61 1.66 1.66 

I 2.88 0.74 1.68 1.6? 1.'72 1.76 1.86 
0.60 0.701.62 1.72 1.77 1.81 1.92 
6 .1:;) 0.70 1.64 1.78 1.78 1.!~ 1.93 
3.1l~ 0.91 1.62 1.61 1.66 1.2';; 1.80 
6 .68 0.87 1.67 1.66 1.71 1.76 1.86 
9.24 0.86 1.81 1.71 1.76 1.81 1.91 
4 .18 0.89 1.79 1.88 1.98 1.97 2.07 
7.24 0.86 1.88 1.93 1.97 2.Q2 2.12 

10.00 0.83 1.88 1.97 2.02 2.08 2.18 
4.60 UYI 1.78 1.81 1.86 1.91 2.00 
7.00 UK 1.76 1.86 1.89 1.94 2.Q4 
8 .80 1.Q2 1.78 1.87 1.92 1.97 2.Q7 
4.80 0.86 2 .83 2,42 3,47 2.62 2.61 
8.86 0.82 :;).37 2.47 2~:;) 2.67 2.87 

11.88 0.80 2.4a 2.63 3.67 2.82 2.72 
6.10 1.02 2.27 2.86 241 2,46 2.611 
9.84 0.99 2.31 240246 2.60 260 

18.84 0.96 2.88 2.4(1 2.60 3~1I 2.66 
6,48 1.20 2.20 2.29 2.84 2.88 2,48 
UO 1.18 *'*~ 2.81 2.88 2.41 2,w 

10,48 1.1 71 ~-:: 2.88 2.88 JU3 2.68 
8.84 0.99 2.81 2.90 2.911 8.00 8.09 

11.10 0.96 2.88 2.90 8.00 8.00 8 .10 
111.10 0.93 2.90 8.00 8.(){i 3.10 8.20 
7.22 1.17 2 .74 2.88 2.87 2.92 8.~ 

11.7:;) 1.18 2 .78 8.87 2.92 2.97 8.oe 
111.96 1.11 2.82 2.92 3.97 3.02 3.12 
8.80 0.96 8.37 3.47 8.62 3 .118 8.66 

10.00 0.94 3.39 8,48 8~3 8.68 8.87 
13.34 0.93 8.40 3.60 3.60 8 .60 3.70 
10.74 0.91 13.46 8.64 3.69 3.64 8.74 
19.00 0.89 3.48 8.68 8.68 8 .68 8.'18 



21. CAMBRIA STEEL . 

STRENGTH OF STEEL COLUldNS OR STRUTS. 

For various values of.!:. in which L - length ill feet and r= , 
radius of gyration in inches. 

P _ ultimate strength ill Ibs. per square inch. 

FOB. SOrT 8TUL. 

8quu& beu!na" Pin u.d Iquarl bearin,r Pin bearin,r 

p- 45000 p - 45 000 p - 45000 
1 + (12 L)' 1 + (12L)' 1 + (12 L )1 

36000 r' 24 OOO~ 18000r' 
To obtain safe unit stress: 

For quiC!iCcnt loads, as in buildings, divide by 4. 
For moving loads, as in bridges, divide by 5. 

U1tim .. te lHnncth In lb •. Ultlm.r.te Sttencth in Un . 

L pel' 8qua:re Inch. L JHII' 8qu ..... Inch. 

• "' .. • PO ... . - - ... . - . - .... 
----------------

'.0 ""7 42694 41978 7.6 "'" 3341' 3<l7711 ,., ',,"0 42395 41~93 ,. 36193 "'" 30268 ,., 43011 42081 41190 
'.6 42782 41754 40m 8.0 3S828 "'14 "''' '.8 42M' 41412 40'40 8.' 35462 "'" -8.4 "'" 31616 28763 
4.0 ,,2>4 41988 "893 8.6 34727 31169 211272 .., 42035 41169'1 '9435 8.8 34358 30724 rrm 
••• 41765 40317 38966 
'.6 41488 '9930 "'" 9.0 33988 '0282 273116 
'.8 412" "534 37998 9.2 35811 29844 2_ 

9.4 33249 "'111 "'" '.0 40910 39130 '7500 9.6 "'" 28"7 '"'' ,., '1l61I1 38807 36997 9.8 32511 18549 "'" ,.4 4"" 38300 364,. 
'.6 39934 37874 3597' to.n 32143 28125 25000 

" 3_ 37443 354" 10.2 31776 277116 '"'' 10.4 31411 27290 24125 
6.0 '9335 371l1l6 34938 10.6 3111M "'" 23698 
6.2 ''''' 36" 6 34416 lOS "'" 26m 23279 
6.4 "'" 36122 "'94 6.6 98323 ""6 33371 11.0 30324 26072 "'" 6.8 '7976 3>219 ""9 11.2 29365 "''' 2U611 

11.4 """ "'" 221163 
7.0 37616 34776 32328 11.6 29247 "'" 21671 
72 '7272 34'24 31809 11.8 28903 24517 21288 
7.' 36914 35872 '12" 



CAMBRIA STEEL. 2" 
STRENGTH OF STEEL COLU!lNS OR STRUTS. 

For various values of .!::. in which L _ length in feet and r-, 
radius of gyration in inches. 

P - ultimate strength in Ibs. per square inch. 

roa SOFT STEEL . 
Squano beu1n.r Pin and .quu_ beu1n.r Pin b_u1n.r 

p - 45000 p - 45000 p - 45000 
1 + (12 L)" 1+ (12L)t 1 + (l2L)t 

36000 r" 24000' 18000 r" 
To obtain safe unit 5tress: 

For quiescent loads, as in buildings, divide by 4. 
For moving loads, as in bridges, divide by 5. 

tntlrnato 8tro~ In lb •. tntimate Stron&'th In Ibli. 
L per SqUAn Inch. L :per Squano Inch. , ..... , 

PI .... 
~- . - Pi>. ~- .~ . Pi>. 

--
12.0 "'" 24142 20911 16.6 21406 "'" 14043 
12.2 28207 23771 21J542 ". 21137 16708 13812 
12.4 27863 23406 2{)", 
12.6 275!2 '"'' 19823 17.0 .." 16459 1"" 
12.8 27185 22693 19474 17.2 20611 16216 13'" 

17.4 20053 15977 13150 
IS.0 """ 223-13 19133 17.6 20098 15742 12938 
IS.2 26524 22005 Ism 17.8 19847 15512 12731 
13.4 26189 21662 18469 
IS.6 "'" 21329 18148 18.0 19599 10'" 12528 
IS.8 25543 21002 1"" 18.2 19351 15003 12'" 

18.4 19114 1" .. 12135 
14.0 25221 20680 "523 18.6 18818 14630 11944 
14.2 24" 20363 17221 18.8 18644 14420 11757 
14.4 24.1" 20052 "'" 14.6 24290 19746 1_ 19.0 18418 14218 11579 
14.8 "'" 19445 1"'" 19.2 18185 14010 11SS4 

19.4 17961 13811 11219 
15.0 "'" 19148 16071 19.6 17740 13616 111148 
15.2 23387 111858 15799 19.8 17519 13422 10877 
15.4 ""'3 18572 15532 
15.6 22803 18288 15270 20.0 1"'" 13235 10115 
15.8 22516 18015 151()5 20.2 "'"' 13050 1_ 

20.4 16888 12868 104" 
16.0 22234 tn44 14764 20.6 16682 12690 10249 
16.2 21954 17478 14518 20.8 "'" 12515 11l1l87 
16.4 21678 17216 14'" 



• •• CAMBRIA STEEL. 

STRENGTH OF STEEL COLU1[KS OR STRUTS. 

For various values of.!:. in which L - length in feet and r _ , 
ntdius of gyration in inches. 

P - ultimate strength in Ibs. per equare inch. 

PO. Q))lt1M IT •• t.. 
aqu .... la~ Pln and aqu ... burin( '"'-50 ()()() p - p -

50 ()()() 
P - --(12 L )' 1 + (12L )1 

1 +36000~ , + 
18000 rI 

To obtain safe unit !;lre!lll: 

For quic:\lCent loads, as in buildin~ divide by 4. 
For moving loads, as in bridge" ivide by 6. 

VlUmaw Itnncth In II». l1lUmate atn~ La 1100. 

L I*" Iquan lDc:h . L per Iq\l&nl lnch. 

• rio ... 
, ... ... . - . ~ .. .~ .~ ... -----

'.0 "'" .,." ."" 1.' 40616 37132 .,," 
'.2 .... 47106 46214 1.8 40214 S6629 "'" , .. mw 46757 45767 .. , .,'" 46393 ' 5303 8.0 """ 36121 3300' 
'.8 41'10 46013 "." 8.2 "40' "'" 32511 

8" "'" .",. "'" ' .0 ..... """ "'" 8.' "'" .,," 31m ... ..,.. 45214 43811 .. 38175 341" "0" ... ... " ..,,, 4329, ... """ 
..,., 4.9761 '.0 '718' 33641 .... .. '37" "'" "'" U "35' ,,'" . "''' ••• "'" "'" "'" '.0 "'" 434,. "'" •. , "'" 32191 28181 .. .,," 43020 4111:6 .. "'" 31721 "'" 6.' .. m "'" '0M2 

6.' .4.4421 """ 39912 10.0 85714 31250 21718 
6.8 .44070 "60S '''91 10.2 "'01 - """ 10.4 34901 """ 26808 
'.0 ."" 41118 38S2O 10.6 34496 "'" 28'S! 
'.2 43SS1 ."" "'" 10.8 34093 294" "'" , .• ."" 40136 "660 ,., ""I 39640 "019 11.0 338" """ 2.1401 .. "''' 391·(1 36499 11.2 . "'" ..... ,,,,, 

11 .4 ..... 2.091 "'" 1.0 ~18OS """ 35920 11.6 82505 21665 """ a .um "IS. "'" I t> 321H. "'" "'" 7.' .f. IOI6 "635 34"> 



CAMBRIA STEEL. 2 .. 

STRENGTH OF STEEL COLUMNS OR STRUTS. 

For various values of.!: in which L - length in feet and r -, 
radius of gyration in inches. 

P - ultimate strength in Ibs. per square inch. 

1'0& M%DnJM STEEL. 

lIquan b .. r~ PlD and . qu ..... bearm. Pin bearine 
50000 P -~- 50000 

P - - - (12L)' 1 + (12 L)SI P -- (12L)1 
1 + 36000 r" 24 000_ 1 + 18000 r" 

Toobtain safe unit stress: 
For quiescent loads, as in buildings, divide by 4. 
For moving loads, as in bridges, divide by 5. 

t1ltlmate Btr'llith in lb,. Ultimate Btr.n(tb. in lb,. 

L per Squ ..... Ino:h. L per 8qu ...... Inch. 
, ..... , .. ... . - .- .. .- .- Pb. 

------- ----- -
12.0 31726 "'" 2323< 16.6 23184 .SS« .5603 
12.2 31341 "'" """ 16.8 "'" "'" "'" 12.4 30909 """ 2242. 
12.6 30080 """ 22"" 17.0 23191 .- 15097 
12.8 "'0' U214 21638 17.2 "". 18018 '4$' 17.4 "''' 17762 14611 
13.0 '''''' 24826 21U9 17.6 2233. 17491 14376 
13.2 ?9464 24445 """ 17.8 "002 17230 14145 
13.4 ,- ''",. ..,. 
13.6 28738 "''' 00.64 18.0 21m Ill ... 13920 
13.8 2838' 23336 19814 18.2 21506 16737 "'" ~ 18.4 '1238 '6494 '3483 
14.0 """ "''' 19470 18.6 "'" ."" 13271 
14.2 27677 "'" 19134 18.8 211715 .W22 "'" 14.4 '733' "'"0 .""" 14.6 "." 21940 '8482 19.0 20~5l! 15793 12860 
14.8 "600 21600 18167 19.2 ''''' "'" "". 19.4 19957 ", .. 12 ... 
15.0 26316 21276 '785' 19.6 19711 15129 12275 
15.2 """ 20953 "5M ... .9466 14913 ."., 
15.4 2060' 211636 ."'" 15.6 2033' 20320 16967 20.0 .923. 14706 "'" 15.8 200" 20017 .- 20.2 ."" .,,'" 1172.1 

20.4 .8764 "'98 11549 
16.0 W04 19716 .6404 20.' ."" 14100 11377 
16.2 "''' .9420 16131 20.8 18311 13905 """ IS.4 24087 19129 .5865 



222 CAMB R I A STEEL. 

EXAMPLE OF THE USE OF THE TABLES OF RADII 
OJ' GYRATION FOR TWO ANGLES PLACED BACK 
TO BACK AND THE TABLES OF STRENGTH OF 
STEEL COLUMNS OR STRUTS. 

P"GKS 216 TO 221 INa.USIVK 

'Vhal i. the size of truss member required to !lafel}' 8unain 50 000 
pounds in oornpr6lllon. the _fety factor being 4. the unsur,lOfted 
length 8 feet, the gU$llCl plate!! at rodl end bemg un tJllck. 

ASAumc for trial two 4" X 3" x'." angles with the lougJegs together. 
Referring to page 21 tI. the lea!! Radiul of Gyration. oornparing value. 
in wilimnn. and r. isfound to be 1.21. The ratioofthe length of the 

column in feet to tbe Least Radiu8 of Gyration in inches. ~ is. there· 

fOn:!, _,_ -6.3. 
1.27 

, 

Referring to the table of Strength of Steel Columns or Struts (or 
medium steel. page no. the ultimate strength of a column in which 

~ -6.3 18 found by interpolation between the values for 6.2 and 6A , 
to be ~3 H9 pound, per 8qua~ inch. which. di"idtd by the safet)' 
factor 4. li"6 10 787 pound. &Jthe I13fe unit stress per 8quare inch, 
MUltiplying the .afe unit BtTelll pcr lI(Juare illeh. 10 7li7 pouudl. b}" 
4 . IS, the area of the two anKle. in lI(Juare inches, gi,'e. 4~ 090 pound. 
as the tolal safe load. Thi ... i.lllightly 1e!M than the !pe<:ified load of 
:;0000 pounds. and. therefore. it will be necessary . to increase the 
a98Umoo .ection. Assume theangles to be f":If 3":If ~". for wWeh the 
Lean Radiusof G)'ratic:m is found by interpolation to be 1.26. and. by 

the same process used above. I. is found to be 6.36. which corre. , 
!pond, to an ultimate strength of 43 0;;:; pounds per .quare inch. or a 
safe unit .tress of 10764 poundl [Joe!" 9qua~ inch. whIch, If mUltiplied 
by the area of the two angles, 4.96 9quare illebe!!. gh-ee a safe total 
load of 63 389 pounds. which ilample to meet the conditiollS 8tated. 

EXPLANATION OF TABLES RELATING TO DIMEN· 
SIONS AND SAn LOADS OF STEEL COLUMNS 

OF VARIOUS SECTIONS. 

P ,l.CI!S 221 70 301 IstLUSl\'E 

Tables of Dimensions for P late and Angle Column. are gi"en on 
pagel! 224 and 225. the Moments of Inertia and Section Moduli about 
two r«tangularaxe!!are given Oil pagel 226 to 228 and the Safe Loads 
for various lengths. calCUlated for the Radiul of Gyration about each 
of the two rectangular axes. are gi,'en on pages 21S to 267 inclusive. 

Tables of Dimenlions for Latti~ Channel Columns are gh'en on 
page!! 230. the Momenllof Inenia and Seetion Moduli about two rec· 
tangular a:resare ,h'en on pa~ 231 .the Safe Loads for "arious!ength, 



CAMBRIA STEEL. '23 

baaed upon the Lean Radiu of Gyration. are given o n pages 268 to 
271. and data relating to the proper sl~esof lattice baraand stay-plates 
LO be used with these columns are given on pages 272 and 273. 

On pages 232 and 233 are given Ihe Principal Dimensions of Plate 
and Channel Columns with comparatively narrow plates caUed. for 
convenience of reference. Series A. and on pQges 23-1 and m for 
Series B. which differs from Serle. A. in having wider plates. Mo­
menta of Inertia lind Section Moduli aboul two rectangular a:xes 
are given for Serie. A and B on pages 236 10 242 inclu!live. and the 
Safe Loads for different lengtha. based upon Ihe Lean Radius of 
Gyration. are given on pagCII 274 to 30 1 inclusive. 

Safe Loads for I-Beams u!lCd as Columns or Strutl are given on 
pages 24-1 to 2-17. and the dimensions of these IIC<:tiona can be Obtained 
from the tabltl on pages 186 to 189 inclusive. 

The Plate and Channel Columns gfven in SeriCII A are particularly 
u!ldul in buildin,! or locations in which it is desired to kee-p tbe ex­
treme dimensionl of thecroA IIC<:lion U smaU aa pOMible for this style 
of column. although in th is ~ries the Radius of Gyration about the 
central axia parallel to the channel webs is IIOmewhat smaller than the 
Radiul of Gyration about thellxis peqlendicular to the channel web •. 
This makes the narrower columnsof Series A IIOmewhat ltA economi­
cal of material than the wider columnl of Seritl B. which. however. il 
small in amount for columns of ordinary story length of 10 feet to lot 
feet. such aa are used in skeleton buildings. 

In Series B of Plate and Channel Columns "jth wider plates. the 
Radii of Gyration about the two ax .... are practically equal for the 
intermediate Ih ickneMe!l and these columns are slightly more ec0-
nomical of materia l than thOlC of Series A. although they require 
IOmewhat Plore space on account of their wider IIC<:tions. 

The Safe Loads for column! of various kinds. as given on pages 244 
toOO1 indusive. are exprCSlled in thoUllilnd~ of pound •. and have been 
figured by the use of Gordon'. fonnuLa. as elated at the heads of the 
varioul table!!. u$ing the safety factor 4. which relat .... to static or 
quil'llCCflt load. IUch as occur in ordinary buildings. 

On page m is given a table showing the Dist .. lnces Back to Back for 
Spacing Two Channelso! the same si~e in order to produce equal Mo-­
mentsof Inertia about the two rectangular axes. This table will be 
found to be ueeful in df!$igning compression me",bera of truasea. etc. 

The Safe Loada of the tab1ea are allllumed to be centrally applied. 
and for convenience in computing the proper SIze! required LO support 
ecct'Iltric loads the tables of Momenta of Inertia and Section Moduli 
for the different leCtions of columna are given. 

The Safe Loads in the various tables are figured for extreme ratios 

from 30 to 160 for 1. . in which I is the length of the column and r the , 
Least Radius of Gyration. both expressed in inches. 

The weights of columns 8tatOO in the tables are per lineal foot of 
lhaft. and do not indude any allowances for bases. brackets or other 
connections. a. thelt depend upon the particular detail. and require­
menta of each ca~. 

Loads for other safety facton can be figured from the tables by 
invente proportion. thus: 

New safety factor: 4 :: load fronl tables: new loads. 
Drawings of typical details of Iteel c;olumns are given on page 213. 



... OAMBRIA STEEL. 

DIMENSIONS FOR PLATE AND ANGLE 
COLUMNS. 

,i~··~ .. ~± ' , Xf "" , 'Y , 
I""" --li-- "...~ . , .. .. 't'oir~\ ...., 

• • • "'- b • m m ' • • - "'- "'-. ..... 
----------------..... ...... Lk,.. tI. 1It·lu • ..... , .... , .... , .... , .... , ... 
i- --------------

~ 1~~ 1~ ~h ~ 23.1 6 .74 ' I' ,~ ' I' ' I' ~~ :" ~ ~ 44~ 18.00 , 
a dl~ 1~ ~h~ '4~ 7.24 41' ,~ ' I' ' I' ~~ H'" , ~ ~ 47.6 '4.00 , ,O~ , I 2~ IJ.( l ~h~ ••• 7 .7 4 ' I' ,~ ' I' ' I' !~ 18 , H 6 1.0 UI.OO , ,.~ 

~ "~H: I ~ l~ .. ~ .. ~ ,,.. .1' ,~ ' I' ' I' ~~ 18~ ,4-4 16.00 , 18' 
~J.i .. ~ J.i .. J.( ? ~ 2l1.6 7.lI l ' I' ~~ ' I' ' I' ~H ,o~ 

~ 119.15 17.49 ,o~ 

1})i .. ~)i IJ.( ~h J.( 26.4 7 .76 41' ~~ ' I' ' I' ~~ " ~ ~ 62.0 18 .24 ,,. 
aJ.i d Hi l j.( 10 1 ).( 28. 1 8.26 ' I' ~~ ' I' 'I' 7'" 1 19~ , , ~ 

, " 67.1 19 .74 ' 18 

3JiI 2 J.i .. K 1 2 1 ).(1 29.8 8.76 .1' ,~ ' I' ' I' e}i 141( , , <-
' " 'SUI 2 1.24 '" • 143i 

1 . 3 . ~ ! .~ B~:& 10.86 4," ~fI 'I' ' I' ,!'i " n 2'.44 18 

1 . ~ . ~ i ,? ~ aDA 1 1.49 ' I' ~fI l ~ 2 ),( 6 ).( 13h 
10S.o 30.19 . I ' • 18 .... 

. ~I ' 1 · ~ ", I'4n • . ~ 4l~ llUI . 1' ~fI 1, 21' 
108.9 3l~ · " 

1 . ~ " ~ 14 1 * 43.7 12.74 71' ~fI 1!~ '.- 10l~ 116tl J ' 1 114.9 33.89 • 16 

DlmenslQ", m' and c may be varied to l ult requi",,,,ent.l. 



OAMBRIA STEEL. '" 
DIMENSIONS FOR PLATE AND ANGLE 

COLUMNS. 

. ' --" --~T , 
1 

L -»<;ti' ,..--b-- ~'-, .. .. """'~t .... 1 

" • .1 "'- b • m m' • B 
be"" "''''' ..... ..... 

----------------..... I .... .... h , .100, ..... ..... """- I .... ..... I .... 
---- - - --------I--

~,,~}i" A ~!h ~ 'M 13.37 ~,}i ~h 2,~ ~~ ~.~ ,., 128.7 87.74 " 
~~~}i 1 A HhA l~a 18.99 ~I' ~h 2,~ 2,~ 7>' ,. " 89.61 ,., 
~X~}i 1A ~1-" A 49.7 14..62 71' ~h ~~ ~¥ ~I' 1711 141.6 41.49 , 17 I 

~1~}i 1A ~!''' A .. ~ 16.24 ~}i ~ il ~~ ~~ 1~.~ 19X 
147.8 48.36 19' 

6 1 8 }i "H: 12 ~ '" 19~:l 18.18 ~I' ~!i 2,~ ~~ 71' 17j\ 
"" 1 " 1 •• .00 17 

'6s3}i,,'" 14" ", 84.7 18.98 71' ~!i '" ~~ ~I' 18~ 
"" 1 " 1 168.2 .8.00 19. 
8s8}i s H: 16 x", .7~ 19.68 ~I' ~!i 2,~ ~¥ 1~." 00(1 
"" 1 " 1 170.0 .0.00 00 

6s8}i 1 H: , .. ~ .. ~ 20.48 ~I' ~il ~, ~¥ 1~~ 0'* .. " 1 " 1 176.8 .0 ... ., 
~s~}i st 14~ i' 8M 28.78 71' ~~ ~~ ~~ ~I' '0(1 " 176.8 62.00 .0 

~ s ~}i "i' 16~ i' 83~ 24.60 ~I' ~~ ~¥ ~, 1~,,," 91 ~ " 188.6 ".00 .. 
718}i s i' 18 ~ i' 1~g~ 26.48 ~I' ~~ ~, ~, 1~," 08~ " " " •• .00 .. 
7 s 8 }i s f 20 ~ i' .. ~ 26.86 19/' ~~ ~, ~¥ 1~1' .. ~ 
" " " 197.2 • 8.00 ... 

DimeDsio ... m' and e may be varied to ault requ;~entl. 



226 CAMBRIA STEEL. 

MOMENTS OF INERTIA. AND SECTION MODULI 
FOR PLATE AND ANGLE 

COLUMNS. 

bill·1. ,b"~l ilia I·l ..... t-I. ... .. .. 
" • ii f! 

, 
H • 'i H 

, 
H -I jf ..... " .. ;i J- ,,- J-.- ." • 

------ ------ ---- --
".. ...... ..... .... 'u' .... , ..... ,.' 'u' .... 'u' 

---1--------
1
----

3 ~alilj1 6~n 10.3 u au IU s. !! 10.3 U 7'-7 1&.& 

• 16.1 U M.' 17.' • h 1&7 U 110.1 1&.7 
.:. ~. 11.4 U 41.'15.1 • I\IU U t3..1n7 

• ... 10.2 U 6U:iIU • n. 10.3 U I!U 30.1 
• )i:U.o 1.4 'Il)., tu • J.i 1M 7.4 14IU 3U 

• A' A:l:S.I U 71.3 24.8 • 1\1 %8..1 U I~UI 37.5 

3 .!a}i.~" H} .~j1:~ !1 l~l ::} l~.~ l~ !1 ~l :j 
• • 1&.1 6.3 ISoU $1.2 • '"' 1607 6.3 284.0 4604 
• • 20.3 6.3 212.1 41.5 • q 20.3 U 325.8 M.2 

· r : A~: ~:~ ~:1 : AI ~~ ~:~!::l :1 
3}i:a}i~~ul :.~ ~:! i! ~H li~ !"5 ~:i H :*:~ ~l 

• • it 30.8 A.3 101.7 28.1 • it 30.8 8.3 138.1 33,7 
• • }i 3U U IIU 1\.3 '}i S6.3 U IM.5 37.7 
• 1\.. 1\ 42.1 11.1 124.8.U • 1\ (2.1 11.1 171.2 41.5 

3}i. a}i . ~ 10 ~3{ l ll.O u ItO.. 27..5 12 ~Ul l6.0 U 213.7 .u 
• ~. ~ 20.7 U In.o s:u • 1\ 20..7 U 2GU 42.1 
• • 2U U 'OU • ..5 • h f.U 1.0 310..5 5Il7 
• "!IO.S 8.3 23U~' ....:10.8 8.J 3-SU .M.J 
• • 3U '.7 282.1 IU • U au U tOIL7 115.4 
• A' 1\: 012.2 IU :!8IU M.5 • 1\ U-f 11.2 4lo3.4 72.4 
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" 
CAMBRI A STEEL. ... 

SPACING OF CHANNELS FOR EQUAL MOMENTS 
OF INERT1&. ABOUT THE TWO RECT-

ANGULAR AXES 1- 1 AND 2-2. 

2 

"'" .. := :::; Is 
, 

1 1 

<== '= ~ .= 
, .... ,,·tl 

~'1 
-, . ~'t ._-SoeIior. 01 .. -;=1--- "" . • ..,. .... -. • .... , .. , .. • • .... ••• ...- 0..-

I .... IIOt • e •• ""- •• 
bo. -- "". - --------

leek .. ..... ,,[III. r..-. ..... " .... ...... Sot· I ... I~.- , .... 
-- - -- - - -- - - --------
C' " .. 00 1.19 1.298.05 C33 1p 15.00 4-.46 62" 8.89 

'.00 1.47 1.172.93 , 20.00 '~8 ,~. ..40 , , 6.00 1.761.1°12 .94 , , 25.00 7.31S 1S .66 8.14 , , 30.00 8 .82 M' 8.01 
C~ ~ ,~, 1.652.08 3.92 , , 30.00 10..29 6.18 '.94 

6..26 1.84 1.963.80 , , 7.262.13
1
1.88

1
3.72 ~1 I ,' 20.60 6.03 7.68 10.48 

26.00 7.36 ,~, 10.07 
C}3 ! 6~0 1 .• ' '.'T" , 30.00 8~' 7.06 9 .78 

9.00 2.66 2.674.49 , , 36.00 10.29 M3 9~. , , lUiOia .3812 .364.39 , , 40.00 11.76 6.60 9.48 

OF ~ 8.0012.38 3 .tH 1S .69 
C~6 1," 32.00 9.30 ' .64 11.88 lO.liO 3.09 3.29 6..29 , , 13.00IS.82 3.oS 6.16 36.00 10.29 7.66 11.62 , , , , 37.00 10.88 M6 11.48 

111.6°,4.66

1

2.9°(;.10 , , 40.00 11.76 , ... 11.32 
C21 ? 9.762.864.218.41 

, , 46.00 >3'" '~2 11.10 
12..211 3.60 4.00 6.12 

, , 60.00 14.71 7.02 10.94 , , 14.7g 4 .34 3 .82 6.94 
, 66.00 HU8 6~4 10.84-

, , 
17.2 6.07\8.666.86 , , 19.76

1

6 .818.49
1
6 .81 C~8 1.' 33.00 9.90 9 .tH 12.67 

36.00 10.29 .... 12.68 
C~6 ~ 11.263.364.927.24 , 40.00 11.76 9.16 12.28 

13.76
1
4.04 4.72 6.96 , , 46.00 13.24 8.92 12.08 , , 16.26 ,4.784.636.77 , , 60.00 14.71 B." 11.92 , , 

18.766.6114 .37\6.66 , , 66.00 16.~8 B~3 11.81 , , 21.26 6.26 4.22 6.68 

C~9 • 13 .. I"~·"'r06 C~6 l ,B 46.00 13.26 11,48 14.84 
16.004.416.487.84 60.00 14.71 11.20 14,62 , , 20.00 6.88 6 .14 '7.46 , , 66.00 16.18 10.98 . ... 0 , , 26.00 7.36 4.83 '7.31 , , 60.00 17.66 10.78 14.18 



'30 OAlllBRIA BTltEL. 

DIMENSIONS FOR LATTICED CHANNEL 
COLUMNS. 

;...-o-+-e-ti 

" 
, 

~1 I 'Q, 

4&: '1 '~ 

I 
t.- -b-~~~' 

"lI' ..... 
, r:. • b • B • • • m ....., ... 

- - I--- -- ------ ----, ..... ...... ... .- ...... ..... ..... ..... ..... .-
--------- - - - ------I--

8.00 .20 ~~ 8" I!," ~, il '" ~i .. 10.&0 .8. 
0 17 18.00 A4 " " " " " 

16-00 .. a " " " " " 
9.76 .21 W S,li 11 ..... 

i~ 
~, 

Ii .,. 12.26 .8. " COl 14 .76 A2 " " " " " 
17.26 .. " " " " " 19 .76 .68 " " " " " 
11.26 ... ~~ ~. 1~)i .» 

Is 
0» l U 

8' 13.76 .81 is 0., 16..26 .40 " " " " " 
1 8.'76 A' " " " " " 
lill..26 .8 " " " " ." " '" 18..26 .2, ~~ 4;1:i 1~" 4;~ 

I~ • ,~ 

" 16.00 .. , " in eg, 20.00 .. , " " " " " 
26.00 '" " " " " " 
16.00 JM ts,~ '" 1~.u w .~ ..... 

Ii '0' 20.00 .88 • os. 26.00 •• " " " " i~ " 
80.00 . a8 " " " " " 
• '00 ... " " " " " 
20.M .88 ~~ ~ . 1~1f ' .... 

I~ 
..... m '0' 2,.00 .8' 

04' 30.00 ., " " " " " 2 
.,.00 .64 " " " " " ~~ 40.00 .7a " " " " " 
•• .00 AO 8 .... 7 .... 2-?1f ~, 

I~ ' .... m .. .00 A. ,.. 40.00 .. " " " " " • C'. ".00 ... " " " " " ~~ '000 .72 " " " " " 
00.00 .. 2 " " " " ." " 0" 



CAMBRIA STEEL. , .. 
PROPERTIES OF LATTICED CHANNEL COLUMNS. 

* ' 
.his I·t '"''' Doplk , I QuMI .... ' ,. ... .... . - ..... .- ..... -- "'.a .. ...... "'.u 

Sootioo. JII1I ...... ...... , ..... ...... ..... . ..... . 
8.00 2M 8.7 .7n 72 .. 10~0 30~ 10.1 81.1 8A 

017 .. .00 84.6 ,,. .. ~ O • 
Hi~O .on .. n 88.7 ' M 
9.75 4'~ 12.1 44n <02 

7' 12.25 4SA .. 2 .o. U S 
e 21 14.75 ,4A ". OSA .. 2 

17.25 BOA 17.8 61.4 <4A 
19.75 8SA 19.0 8 .. 15.6 

11.25 .. 8 '8~ 8" ,W 
8' 13.75 ?On 18.0 762 "2 

e .. 16.25 792 20.0 ... 17.6 
18.75 87.7 2<S 92.8 19.3 
21.25 OM 23S 99.7 .02 

13.25 04S 21.0 OU 172 .. 15.00 101.8 22.6 100.0 .. ~ 
e .o 20.00 121.6 27.0 120.1 28.1 

25.00 141.4 au 189.1 2M 

15.00 183.8 2M 181.7 .an 
" )' 20.00 157,4 a,. 158.5 27.6 
e 3. 25.00 182.0 'SA 183.3 32.0 

30.00 206.4 4<2 205.4 3'2 
85.00 281.0 46~ 226.0 'OA 

20.50 256.2 ..... 7 256.9 37.9 ... 25.00 288.0 48.0 295.6 43.6 
0 4< 30.00 323.2 53.9 335.8 40. 

35.00 868.6 69.8 370.5 .U 
40.00 393.8 66.6 406.7 .02 

33.00 626.2 634 618.7 76.1 
a • .oo 639.8 86 .3 636.1 78.3 ... 40.00 696.0 92.7 7002 6M 

eoa .. .00 760.2 100.0 76.1.0 08S 
60.00 8064 10 7,4 8 19.5 , 00S 
66.00 8BOA 114.7 8 74.3 107.6 



0" OAMBRIA STEEL. 

DIMENSIONS I'OR PLATE AND CIlUmW. 
COLUMNS. 

Io---o-oi , : 

~ 
t' : , 
A-':'A- m 
--t-- --
'~E 

, 
~, 

~ ~-b-+-~~.j 
SERIES A. 

"l:' 
&iJo of PI&Ioo. 

".;Pl 
""'- b • B • ~L ..... I:. 

, • ... 'Ildll. _ ..... • .. ----...... ..... -,- ..... """- ..... -""'" .......... : - ---- ----
8;,0 ~ 

~ 
~.O ~, III t&ll 2;l' ',~ 0" 1,1< 

10;!i " J:}? " 
In I; " 1,~ " ',1< ." " " " " 

C17 18.0 " 1:' " 10 " ',1< " ',1< " " " !S 1 " " 
16,!i " ~.6 " W " 1,1< " ' ,1< " " 10 " " 

9.76 ! 

I 
~,1 ~~ i~ 

U~ 8,¥ ~I< SI,l' ' ,1< " 10~ 12;-,26 " .~? " u " 1,~ " ',1< " " 

II 
10~ " " 

7" 14:-,76 " 1? " 11 " 1,~ " 1,,. 
COl " " 10~ " " 

1~-,26 " ~!3 " 11 " 1.~ " l,~ 
" " 10~ " " 

l~Jli " .~!3 " u " I,' " 1,' " " 10h " " 

11,-,211 ~? g Q,2 '" 

II 
18

1 
8;' 0" 2;' l,¥ 

1. 
1~-?6 " ./i!,l " 1 • " 0,1< " 1,1< 

" 

~ 
" 13 " " 

." 1~-,26 " 1P " 1. " 2,¥ " '" C2. " " 18 " " 
18;-,76 " 1~ " 13 " 2;!i " 1,~ 

" " ,. " " 
21,-,26 " ~!3 " 1. " ~I< " 1,,. 

" ~ " .~ 1. " " 

18,,26 ~~ " qJ3 6,l'i 
is 

14~ 4:~ 2.~ 3" '>.< 

I " 1\ lIS;,OO " q,9 " 1. " ~~ " 1,,. 

." " " 

I~ " 1\ " " 
CO. 20;,,00 " ·to " ,. " ~I< " 1,,. 

" " " 1\ " " 
Sl6"OO " .~,1 " " " 2" " 1.~ 

" " " h " " 
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CAMBRIA STEEL. .., 
DIMENSIONS I'OR PLATE AND CB.ANN:&L 

COLUMNS. 

1-0. .... -0--0: , : ' 

~ 
t': ,J -A';"A. . .;-.;; • ~ ,-

"'--b--';'-.b-Y':' 

SERIES A . 

"f 
.......... 

"tlf\L ,.... • b d B • • ...... I:.. • m ... .. ... -.... e 
•• ---- - -------- ---- -...... """ ""- ""- ..... ..... ..... , ..... ..... .... ..... -

15.0 1. 

I 
q:, ~. 

II 
l~! 

~~ 3 a,~ l,~ .. .. .. 
2«?,.O ~!3 " ~, 1,~ ,. 

1 .. 2~,.o ~!3 1. .).' 1.~ C88 ,. 
39,.0 '~!3 " ~~ W ,. 
3~,.o ~? " '.~ '.1' ,. .. 
29,.5 ~:t 

I 
~,8 ~. is "" ~t' 3,~ ~, 1,~ 

1.~ 
2~ • .o .~~ 

.. 
" 3,~ 1,' 

II 
1.~ .. 

," a~,.o ~.1 

l~~ 
3,~ 

.. 
~. 041 

3~,.o .~ " a,~ 2l.' .. , . 
49,.0 _;,6 ,. 

'l.' ~~ ,. .. 
8? .. O ~7 

~ 
11' ~!i ~ti "* ~~ ~, 'l.' W .3 

3~ .. O 1~ 

7~ "* .. ~ '.~ .. · ., ," 49,.0 ~? ~, ~!I 
4).' • C" .. 

4~,.o !l .~? 4l.' 9l.' · ., 59,.0 

~ 
,?? 'r' ~ 

.. 2).' 
~ ~gA 

.. 
6~p .If? ~ ~~ • •• 

A 
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234 CAMBRIA STEEL. 

DIMENSIONS FOR PLATE AND CHANNEL 
COLUMNS. 
4-G-~-c-~ , 

~ : , 

~ "'1' 1\,: rr T 
'... 1 ~ d 

~ -~"[~ ~--!-
~I<;+E> r-t J 

/' ~, ~ L 
~--b--+--b-~~ 
SERIES B. 

Depth Size onlales' l I I 
of Weight 

A Channel ~.r ThioK- t b d H c E m 
and oot. Width. ness 

Section t ' 
No. ------- - - - - ------------

Pounds. Inohes. Inoh. inoh. Inohes. Inohe,. Inohes. Inche,. Inohes. Inohes. Inohes. ------ - - -- - - -- - - -- - - ------

8 .. P ? ~ .~,O 4;~ 3~ 11Ys 3,rs 2,f< 2,~ 1,~ 
% 3 % 11n 

H~.p .. ~ .~:a 
.. 

3~ 11Ys .. 2,f< .. 1,ftr 
6" .. % .. 3 % 11n .. .. 

C17 l~.p .. ~ .1=iI= .. 3~ 11Ys .. 
~p 

.. 1,¥ . .. % .. 3 % 11IT .. .. 
15 .. 1" .. ~ .56 .. 

3~ 11Ys .. IJi .. 1,is .. % .. .. 3 % 11n .. .. 
9 .. ,75 ~~ ~ .~,l 5,~ 3~ 13f.r 4;li 3,p ~li III 

% 4 Ys 13~ 
12 .. :a5 .. 

~ -~:a 
.. 3~ 13f.r .. 2,tt .. l:fs .. % .. 4 Ys 13~ .. .. 

7" 14;-,75 .. 
~ -1':a 

.. 3~ 13f.r .. 2.tt 
.. 

1,~ C21 .. % .. 4 Ys 13~ .. .. 
17,.:a5 .. 

~ '~f3 
.. 3~ 13f.r .. ~~ -

.. 
1,~ .. % .. 4 Ys 13~ " .. 

- 19 .. ,75 .. 
~ .f?f3 .. 3~ 13f.r .. 

~rs " l,rs 
" % .. 4 Ys 13% .. .. 

11 .. :a5 ~~ ~ _~,2 ~, 4~ 14* 4;rs a,fa- 3,rs 1,¥ 
% 4 % 15% 

13 .. ,75 " ~ .~,1 " 4~ 14ft .. 3,f< .. l,P-
8" " % .. 4 % 15% .. .. 

C25 l~.,25 .. ~ ·1P 
.. 4~ 14* " 3,li " l,rs 

" % .. 4 % 15% .. " 
18 .. ,75 " ~ -1'13 

.. 4~ 14* " ~rs 
.. 

1,~ 
" % .. 4 % 15% .. " 

2l .. :a5 " ~ .~,8 
.. 4~ 14* " ~p 

.. ll'" " % .. 4 % 15% " .. 
1~.:a5 ~li ~ .~,3 ~~ 4~ 16Ys 5,rs ~~ 4;, l,rs 

% 5 Ys 16n 
9 " 15 .. PO .. 

~ ·~13 
.. 

4~ 16Ys .. 3Jt .. I,p-
C29 .. % " 5 Ys 16n " .. 

2Q'pO " ~ -1',5 " 4~ 16Ys .. 
3,1'< " 1,1'< .. % .. 5 Ys 16n .. .. 

25 .. PO " ~ .61 .. 4~ 16Ys .. 3 % " 1,~ .. % .. .. 5Ys 16n " .. .. 



CAMBRIA STEE L . 235 

DIMENSIONS FOR PLATE AND CHANNEL 
COLUMNS. 

k-G--*--G--J 
1 4, : 1 

-("'r t' : rr4 -':,I; A¥A- ~-{-:r.: __ .L __ 

~~*E I<--tJ ,I 

~ 
, ",,-1 
" 

~-.tr-+~--b-:;.:'+i 

SERIES B. 

Depth Size of Plates. 

of Weight 
ChAnnel per Thick- t b d H c E A m 

and PooL Width. ness. 
Section t ' 

No. -----------------------
Pounds. Inches. Inch. Inch. Inches. Inche •. Inches. Inches. Inches. Inches. Inches. --------------------------

11? .. 0 ~? ~ .~;i ~~ 5~ 18t'. ~ , ~~ ~~ 1,~ 
% 5 % 18~ 

29,.0 .. ~ .~!3 
.. 5~ 18t'. .. 

~~ 
.. 1% .. % .. 6 % 18~ .. .. .. 

10" 21? .. 0 
.. ~ .~f3 

.. 
5~ 18 .... .. 

~~ 
.. 

1,~~ 
C33 .. % .. 5 % 18~ .. .. 

39,.0 .. ~ .~,8 .. 5~ 18 .... .. 
~1'r 

.. W .. % .. 6 % 18~ .. .. 
31? .. 0 .. ~ .~? 

.. 6~ 18t'. .. 
3,tt 

.. 
~1'r .. % .. 5 % 18~ 

.. .. 
29,.5 ~? h .~,8 ~ , 6~ 20 ..... ~~ ~y. 5,Y. 1.~ 

% 6% 20~ 
21? .. 0 

.. ~ .~~ 
.. 6~ 2 0 t'. .. 

~~ 
.. l,Y. 

12" .. % .. 6% 20~ 
.. .. 

C41 39,.0 .. 
~ .~,1 .. 6~ 20,," .. 

~~ 
.. 

~ , .. % .. 6% 20~ .. .. 
31?;0 

.. 
~ .~;i 

.. 6~ 20,," .. 
~~ 

.. 
~Y. .. % .. 6% 20~ .. .. 

49,.0 .. ~ ·7!> .. 6~ 20t'. .. 
~~ 

.. 
~~ .. % .. 6% 20~ 

.. .. 
3~ .. 0 ~? ~ ·1.0 19, 7% 25 .... ~~ ~~ ~~ 1,~ 

8~ 25ft 
31? .. 0 

.. % ·1f3 .. 7% 25 .... .. 
~1'r 

.. W .. 
~ 

.. 8~ 25ft .. .. 
15" 49,.0 .. % .~? 

.. 7% 25 .... .. 
~~ 

.. 
2 .. 

C53 .. 
~ 

.. 8~ 25ft .. .. 
41? .. 0 

.. % .~? 
.. 7% 25 .... .. 

~Y. 
.. 

2,Y. .. ~ 
.. 

8~ 26ft .. .. 
59,.0 .. % ·7? .. 

7~ 25 .... .. 
~1'r 

.. 
2,~ .. 

~ .. 8 • 25ft .. .. 
51? .. 0 

.. % .~? 
.. 

7~ 25t;: 
.. 

5,tt 
.. 

~1'r .. 
~ .. 8 • 25 .. .. 



r ••• CAlIlBBL&.. STEEL. 

ldOH&NTS OP INBRTIA AND . 

* 
SECTION MODULI POR 

PLAn: AND CHAN-
NEL COLUMNS. 

S ERIE S A. SBRIES B. 

':I" Ai ~ .Lt.b 1-t. ...... 
~ ~~ lm~ .... i ::·1,,::, j" .. I .. • • ... S . .. Iocts. j _ ~ _I IIcdo. - _. .... 
~~~:t. .- ~ .... I~ alu. ~ -. 

.... 1a. la. la' .... .... ..... lL 1.0, ra_ .... ..... .... . 
--

.... ! ~ M.' ~., 48.4 1U ! 

I 
' M .U M.' ... 

~ 
75.8 H.' n, 13.4 D. ' ~. n .• ." · · ~. . " ... ... · H.' .... ... ... .- · · ... .. , .... . .. · .~ . 31.4 .... ,.. 

017 · · 110.7 ... "., n.t · 121.3 ... .... .u · · 123.1 ... , .. ,u · ."' ... IOU n .• · · ,,., '" .... ". · ItU .U ..... " .. 
"!' • 

~ 
•• ,u ... 11.1 • 

I 
lU ". '" n. ... M' ... ... ... ... .. .. '" · · 8U ". M.' ... · ... D' 81.1 ... .- · · . ,,. ... '" 17.1 · 112.0 n. .u " .. 017 · · IIU ". n. '" · ..... " . .... n. · · A m. ,..., n.' ... · .... ". IIU 25.4 · · .". "" .. , 21.1 · , ... a, Itl.1 21.1 

13,00 ! ~ n.' n.' . " 14.1 ! ~ ,ao M.' a .• '05 

~ 
.. , '" au ... 

~ 
00.' n .• ... w .• · · ... '" 87.2 ... · '00' .... .... 21.0 . o. · · 107.2 3\.2 n, 18.1 · liM n .• .... " .. 017 · · l1U .... m ... · 12U 87.1 113.1 n. · · 131.7 ,,. .u m • .4U 00.' 121.3 n.' · · '44,7 " .• '" n .• · .... U., , ... "., 

.... • ~ ", M' OO. ... • K ... '" ., 11.1 

~ 
... ... ... ,u · ! 

.... .., " .. 21.1 · · '00' n. ,.u 17.7 · 107.7 au 101.7 D' .- · · 111.& .... , .. ... · ." . n. 111.3 ... 017 · , · .... , ... 81.4 ... · ..... ... . IlU .... · · .... .... .. , 21.1 · ..... ... 127.' DO · • UU 41.1 n. ... · .... 4U "" ... 



OAMBRIA STEEL. 

MOMENTS OF INERTIA AND 
SECTION MODULI FOR 

PLATE AND CHAN­
NEL COLUMNS. 
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* ~ SERIES A. SERIES B. 

C1u,. Yolziot i ~ .w. 14. .w. n ~ f .. 111·1. .w. t-2. 
::J. 1:r."lI' I . ... SotIIot. . ... s.cu.."11 .... Sodio:a .... IIo<1lo:D. 

!ectloR -!J ~ ... .;' . ... ,,:1 1001- -!J r.:it 1001- -,:1 . .. _ 
r .. · ~ ~ I-u.. aiM. lMrtia. alu. :: jI I-.IL alu. fad&. al .... 
Mr. ~ To: I .. """i'ii:I Toil I.... 1-..1 Ii I .. -lDL' I ... a r..' lDLa 

- - US , ~ 1Ol.4 27.0 70.8 liT iT)( 1140$ 1"'"'30:5 13I)JI 13.8 
• • ~ 111.4 31).8 '18.1 17.4 • ~ 13-1.2 au 144.7 2U 
• • 13U 3-408 811.8 Ii.!' 1~4o$ 39.' 158.' 28.8 

'1" • • 151.3 38.4 113.4 20.8' USA 4-4.' I7U 31.4 
C 21 • • 11511.0 42.2 101.0 22.4' Wi.1 4903 18&.3 au · . H 187.2 4'.1 108.5 2U • i 21905 MoO 2OO.l 3&.4 

7" 
COl 

7" 
COl 

7" 
C21 

7 " 
C21 

• • :IOtI.2 60.0 lit.! U.8· Z4U 68.8 21 4.1 au 
• • tiU 63.' 123.8 Z7A' 2lIU 113.1 227.' 4U 
• • 2t5A &1.8 131.3 211.2' 2110.7 GU 241 .8 4-4.0 

I$fS !)( 101.& 28.1 7&.3 17.0 11 ~ 120.7 32.2 14-1 .0 2&.2 
-lit 123.8 32.4 8U 18.0 • -lit 140.4 MB 151.t 28.7 

• • ~ 140.3 3tI.2 ' 105 20.3 • ~ 180.7 4!.1i 171.8 Il.2 
• ..... L5U 40.0 11\1.1 210 ..... 181.7 4&.1 185.8 33.8 
• • H I7U 43.8 1011.7 23.7 • H 20:1.3 60.8 II!9A 3U 
• • ~ 1113.4 47.' IIU U.4 • tlil 225.7 M.' 21304 ."18.8 
• • 212.4 5U 12UI 27.1 • ~ 248.7 80.3 227.2 41Z 
• • 231.8 5U l'lU 2S.8' 272.5 lloU Z4U 43.8 
• • UI.7 611.2 137.1 3005' 2116.' l1li.' :!M.O ".4 

J4;i~ !)i 11308 30.3 8 1 _~ 18.1 11){ 12&.7 33.8 IMI.3 2M 

~ 
I:KI.' MoO 89.1 IU ~ 14M 3U 170.1 30.' 

• • 1".3 31.7 g.&.1 21A' 11It.7 43.0 184.0 33.5 
• • I&3A 4U IOU 23,2' 187.7 41.7 1W7.8 30.0 
• • ~ 181.2 ~.3 ILl.' 2U • ~ 20903 62.3 211.7 38.6 
• • 10;9.4 " .1 U'A 26A' 231.7 51.0 225.' 41.0 
• • 218.4 M.O 127.1 2U' Uf.7 ,1.8 230.4 43.6 
• • 23i .8 MI.8 134,7 2U' 278.6 IItA 2&3.3 4'.1 
• • U7.1 (1(1., 1'2.3 au' 30U 71.3 287.2 48.8 

" •. " '. )i IIU 31,' 8509 19.1 11){ IU.7 au 1'7.1 3(1.4 

~ 
lau 3M 113.4 2Xl.8 • It 152.4 t().0 181.0 au · . i 152.3 39.3 101.1 22.5 • ~, li2.i 4U III·U 3504 

• • ltll.5 43.1 108.7 24.1 • it 193.7 49.2 208.7 38.0 
• • 18i.2 48.8 118.2 2508 • ~~ 2U.3 63.8 m.6 40.5 
• • 206.4 .50.' 123-!! 2U ' 237.7 58..5 238.5 f3.O 
• • 224.4 6404 nu 29.2' 2tIO.7 tS3.2 2.50.3 45.5 
• • Ul.8 M.2 139.1 3O.g' 284.6 ' 7.' 264.2 48.0 
• • 263.7 '2.1 14M 32." mg 72.7 278.1 .50.6 

.... 75 '. ){ 1U.6 33.5 110.3 2Xl.1 1,1 ~ 13&.7 37.0 178.2 au 

~ 
14U 37.1 W7.9 21.8 It 168.4 4105 1112.0 au 

• • 158.3 40.8 11).\.5 23.4 • ~ 178.1 48.1 20$.' 37.4 
• • ~ 175.5 4-4-' 11 3.1 25.1 • ~Ir. 10;9.7 MJ.7 219.7 40.0 
• • 10.1.2 48.3 120.7 2IJ.8 • H 221.3 M.3 233.6 42.5 
• • 211.4 62.0 128.3 28.5' 243.1 80.0 217.6 ~.o 
• • 130.4 6U Il.U 30.2' 2M.7 fI.7 ZlI1 3 47.1 
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.. , CAMBRIA. STEEL. 

MOMENTS OF INERTIA AND 
SECTION MODULI FOR 

PLATE AND CHAN-

'" c •• 

'" C20 

NEL COLUMNS. * 
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CAMBRIA ST E EL. 

MOMENTS OF INERTIA. AND 
SECTION MODULI :rOR 

PLATE AND CHAN-
NEL COLUMNS. 

SERIES A. 

••• 

* SERIES B. 
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--------------
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•• 44U se.7 244.11 U.~ 
•• 487.5 112.11 Wl.8 47.1 

... 
C" 

... 
C" 
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240 CAMBRIA STEEL. 

MOMENTS or INERTIA. AND 

SECTION MODULI rOR 
PLATE AND CHAN-

NEL COLUMNS. 

DopUo SERIES A. SERIES B. 
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MOMENTS or INERTIA AND 
SECTION MODULI rOR 

PLATE AND CHAN-
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OA..lotBRlA STEEL. 24' 
TYPICAL DETAILS or PLATE GIRDERS, COLUMN 

BASES AND STEEL COLUMNS. 
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24. CAMB R IA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
FOR I·BEAMS USED AS COLUMNS 

WITH SQUARE ENDS . 

8 -...4 o D GordoD'. Pannull.. P _ ..... Sal.t7 r.etoe' , . 
1+ J12 L)' 

"''''''" 
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OA.MBRIA. STEEL. ... 
SAFE LOADS IN THOUSANDS OF POUNDS 

FOR I-BEAMS USED AS COLUMNS 
WITH SQUARE ENDS. 
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... CAKBBlA STEEL. 

SAl'E LOADS IN THOUSANDS OF POUNDS 
FOR I-BEAMS USED AS COLUMNS 

WITH SQUARE ENDS. 
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CAM13RIA STEEL. .47 

SAFE LOADS IN THOUSANDS OF POUNDS 
rOR I-BEAMS USED AS COLUMNS 

WITH SQUARE ENDS. 
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... CAMBRIA S T E EL. 

SAJ'E LOADS IN THOUSANDS OF POUNDS :rOR 
PLAn AND ANGLE COLUMNS, SQUARE ENDS. 
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CAMBRIA STEEL. .. 9 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

C.u.COLATl!:D J'OR LEAST RADIOS OJ' an ... · .+t+ 
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2110 OAMBBIA STEEL. 

SArE LOADS IN THOUSANDS OP POUNDS POR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED rOil LEAST .ADIVII OJ' OvaA. * 
TION, .6.Xl1I 1- 1. 
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CAMB RIA STEEL . ." 
SAl'E LOADS IN THOUSANDS OP POUNDS POR 
PLAn: AND ANGLE COLUMNS. SQUARE ENDS . 

C~C'O'L.lTKD POR L&&ST RUIOS OP OTR..A.- . +f+ TIOM • .l.XIS I- I. 

BaNd on Gordon'. Pormula. P .. ~~). , 
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... CAMBRIA STEEL. 

SUE LOADS IN THOUSANDS or POUNDS rOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

C~CVLJ.TJ:D FOR UAST JUl)IUS or onA-* TION, AXIS 1- 1. 
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CAMBRIA STEEL . 2" 
SAn LOADS IN THOUSANDS or POUNDS rOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

C.u.Cot.J,.TED rOll LEAST lUDlUS 01' GYlU. • • * 
TION • .A.%l1I 1· 1. '" 

B .... d 011 GordOIl'. rormula, P _ -~~)" 
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... CAMBRIA STEEL. 

SAn LOADS IN THOUSANDS or POUNDS POR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

C.u.cUUT.D Foa l.¥.UT ."DIUI OJ' OYU- +i+ 
TION, .a..na 1- 1. 

BaNd on OocrdOQ" J'ormula , P _ ~~)' I . 
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I:; 1100 I "'~~ ": ld~oI W1ulli L6qth 
. ..... .". ....,Ii Col...... G,nU. (l,~., In r .. t. ..... ro.......... SocIloA. !II. , .\. ... 

=J; .... ~=:I:~r ....... ~;::: ,LIoL,..J'I.. It.... I ..... """,,,,"+ •• ,c ... ,--~.,--
28..2 11.24 1.12 4.87 102 OS 02 
&U llU3 1.1& UI& 1211 122 115 
41.7 IUS 1.17 6,83 151 146 1:18 
.u ILIa U(I 4.81 174 1l1li 1110 
54.4 1&.00 Ul 4.11 118 1ft IllS 
11..0 17.87 ... U' 221 215 :106 

211.8 8.re I~ U4 108 1011 101 
37.2 10A7 1.38 4.112 ISS III 12'11 
«.1 12.ft 1.41 4.110 1110 151 151 

~ !!~ !~ ~! I .. ~ . ~ ~ 
51.11 15.17 1.67 &.70 .....• 1M 179 
110.0 l7.el 1.110 Mil ...... 215 208 
118.2 20.00 I.U &.&!l ..... UI Z37 
7&.4 JUt 10M e.G m ~ 
iU 2U7 1.118 UI 302 54 
9l.9 26J9 1.71 6.$CI 330 32::1 
•. 7 2t.'/IlI 1.74 6.57 ~ Mt 

107.1 SUO 1.77 U5 I .. ' J8II Ire 
1If.' JUg IJO U3 ... 413 403 

51..8 ]U4 I .~ &..W 187 183 
e.0 lUll 1.t7 1.57 224 219 
7\.3 fl .12 :.00 LM 211(1 2M 
81.$ :'.00 UI2 W 2Il5 2SIO 
91.4 :Ie.88 :t06 UO ... 331 au 

101.2 :lU8 IJl8 U8 . . . _ SSG 
110.8 32.408 2.11 il," .. <too m 
120.0 :JUt U4 U4 ... W 427 
1211.4 38.00 2.17 lUI .. WI ttl 
1:18.4 to.88 2.1~ Il39 $02 4'}4 
147.8 43.3t'1 2.22 1.37 ...... {1M 627 

1!19.8 21).43 2.42 7.,.g .... $3 2t D 
80.8 23.7~ 2.44 7.47 ...... 21M :NO 
91.8 27.00 U7 7 . ..., ..• 33t :sao 

102.8 JO.ts 2.60 7.42 l7t:MII 
113.0 Sl .U 2.&2 7.40 .• tl4 toll 
124.;\ 88.&2 U5 ?'sS 453 448 
IlU '8.7t u.s 7.18 4!12.sa 
1~7 42.81 2.11 7-" 631 6ts 
lM.t 45.~ 2.1oI ?'s2 MIl Hl 
leu ti.oo 2.17 7.2. 1101 eoo 
I7U 5UlO 2.M 7.27 .... '. .... 1137 



CAMBRIA STEEL. ." 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

PLATE AND ANGLE COLUMNS. SQUARE ENDS. 
C&.LCUUTED POR LEA.8T RADIUS OP GY1LA-

'* 
TION, AXIS 1- 1. 
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·,. CAMBRIA STEEL. 

SUB LOADS IN THOUSANDS OF POUNDS :roa 
PLAn AND ANGLE COLUMNS. 

SQUARE ENDS. 

C.6.LCUL.I.TI:D FOil u.u'!' ~lUa OJ' OYBj,.- * 
'nOH, .xlS 1- 1. . 

B&Md 0lI Gordon'. J'on:n\1ll, P _ ~l~)" 1: 
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CAMBRIA STEEL, '" 
SAFE LOADS IN THOUSANDS OJ' POUNDS FOR 

PLATE AND ANGLE COLUMNS, 
SQUARE ENDS, 

C.6.LCUL.I.TED FOa UAIT RADIUS OF OYlU.. .+t+ TION, .l%IS 1· 1, 

Baaed 011 Gordoll', Formula, P _ 

l afetJ faetor', 

Le~ in Feet. 

,. ,. ,. ,. •• • • .. •• .S 3. 3. 34 36 138 4. 
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". OAMBRIA STEEL. 

SA1'B LOADS IN THOUSANDS OF POUNDS 70R 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

C..r.CtrUTED POR R.&.DIU8 OJ' GYB.TIOH, * 
AXIS 1-1. 

B .... d on Gordon'. Formula, P _ ~~)., 1 

8 &fetJ' f ..,tor 4. . 1+ 36000fi 
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CAMBRIA ST E E L. ..s 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 
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2 .. CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
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CAMBRIA STEEL. '61 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 
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28' CAMBRIA S T E EL. 

SAFE LOADS IN THOUSANDS OF POUNDS I'OR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 
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CAMBRIA STEEL. • •• 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS, 
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... CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS or POUNDS roa 
PLAn AND ANGLE COLUMNS. SQUARE ENDS. 
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CAMBRIA STEEL. ... 
SAFE LOADS IN THOUSANDS OF POUNDS 1'0R 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

C£LCULATED Fat a.nlua OF OYB..&.TION, 
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.66 OAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 
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CAMB RIA STEEL. 'S7 

SUE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS . 
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• 6. OAM13RIA STEEL . 

S""E LOADS m THOUSANDS 0< POUNDS <OR 
LATTICED CHANNEL COLUMNS. 

SQUARE ENDS. 
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'" '" ... '" '" " ".75 11.62 ,... ... '" m '" '" ,n 

~ 11.211 .ro ." " " " .. " n 
13.16 "'. .. , '00 .. .. " " .. 

" "" ". .... ". '" ". ". '" , .. 
" 18.76 11.02 '" '" 'M ,. 

'" ". ,~ 

" 21.2.5 ''''' ,n '" ,~ n, ... 'M '" 
~ 13.25 '.n .M • " " " .. 

16.00 '" . " '00 , .. '" , .. , .. 
" 00.00 11.7~ .." 'M 'M ,n 'n '" " ~.OO 14.10 "" '" '" on on '''' 

1.9 15.0 ." ,.. .. '" '" 
,. 

'" , .. 
'" lUG , ... .. '" ... '" .. , ". " ~., 14.70 . " '" 

, .. 'n '" on 
" "'" 17.M 3.41 '" '" '" '" ." 
" M" " ... '" ... M' U, '" , .. 
~~ ... 12.06 4.&1 I: ... .. , '" , .. 

n. 14.70 '.M '" , .. '" on 
" "" " ... u, 

I : . '" '" , .. '" " '" "'" 4.17 ... M' " . ... " ... "" .... ... n, ... '" 
l.l~ ". ..., .... , .. '" m '" M.' 00 ... " . '" ... .., 

'" " .. " "" .. " n, .. '" '" " M" n ... '" '" '" '" m 
" "" n." .... .. ... '" 

.., '" " "" ,,-" 5.18 .. '" ooo m 

Fe>r dd.all dlmen'\cml lee pale 230 



CAMBRIA. 8TJ:J:L, ... 
BAn LOADS IN THOUSANDS OF POUNDS paR 

LATTICED CIlANNBL COLUMNS, 
SQUARE BNDS, 

B&Hd on Gwdon'. Porm.ula. P _ .... • .,.t;Jfactotf., 
J+ (UL)' 

" .. " 
II 

Leactb in PHt... =~ "r ........ ....... ,. ,. .0 •• ~I~I~I 8. 1.IoL,.. rill ..... . .. ~ .. ~ u .... •• ~ M " .. M .. '" " " " " a ". " 
n a .. " " .... '"~ " 
a " .. .. M " 1.75 ? 
" " " ro " M 12.15 
~ ., .. a ro " lU5 .. ,,. ,~ '00 .. n ~ 17.15 .. 
'" '" '" 

,,. ,~ ~ 

~ I 
... 1~.15 " 

" " " ro .. .. " 11 .15 ! ., a .. .. ., 
" " " 13.75 

'm '"~ ' 00 " ~ ., ~ .. ,.,. .. 
'" '"~ '" '" ,m 'm .. .. 1&15 " 

'" ,u ". '" " . '"~ '" 
I 
,,. ,,,. .. 

., .. .. u .. ., 
" " '''' ! 

'" .. " U n ., ~ u '"'' ,u '" '" '" '''' '" '" , .. "'oo .. 
'" '" '" '" , .. , .. '" ,u "oo " 
,~ ,m ". .. " .. .. .. " . lR 
'"~ '" '" '" 

,. ,n '"~ '"~ "'. ,ro '" '" '" , .. '" , .. , .. ... " 

'" , .. ,~ ,. '" ,ro '" , .. ... " 

'" '" '" '" '" '" "" ,u ... " ... ,n , .. 
'" '" 'U '" '" .,. 1~ 

'" '" ". '" '" '" '" , .. •• "" ... '" '" , .. '" m ,u "'. " 

'" ... "" '" = '" '" '" ... " 
m m '" '" '" '" '" , .. ... " .. ... '" '" "" '" '" 

I 
'" ... 1~ 

'" '" '" '" , .. '" '" "" ... 
'" '" '" v. m '" ... '" ... " . " " . '" '" .. '" '" '" ... " ... '" "" ... '" ... , .. I '" ... " .., ... ... m '" ... ... '" ... . 

For detan dim~ let pqe 230 
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". CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
LATTICED CHANNEL COLUMNS. 

SQUARE ENDS . 

BaHd on Gordon'. Ponnut.r. P -
.. 000 

BafetT t r.ctor ... 
1+ (12 L)' 

36000" 

II 
. 

' f Weickl . ~ . "'" ... .,- biill tI Lenph In Peet . 
0-. ..... ...... ''-
----- --.... Lbo. ,... hOI. .... ..... 3' 34 3 . 38 4. 

--------------
9 13.2f1 7.78 3.45 " 71 ...... ... ... .. ... .. 15.00 8.82 3.37 81 79 . .. ... .. .. . .. 20,00 11.76 3.20 106 101 .. 25.00 14.70 3.08 129 124 ..... . . ..... . . .. 

10 \5.0 8.92 3.84 87 85 83 ... ... . . .. 20.0 11.16 3.66 113 109 106 . .. .. 25.0 14.70 3.52 138 134 130 . ...... .. 30.0 17.64 3.41 163 158 163 .. 35.0 20.58 3.31 188 183 176 . ..... ... . 

12 20.5 12.06 Ul 127 124 1'1 119 116 .. 25.0 14.70 4.43 152 149 146 14' 139 .. 3G.O 17.64 4.28 ISO 176 112 167 164 .. 35.0 20.58 4.17 208 203 199 193 188 .. 40.0 23.52 4.09 '36 231 '" '18 21' 

iO 33.0 \9.80 5.59 '19 215 213 '09 '06 .. 35.0 20.58 5.56 '28 22. 220 '17 '13 .. 40.0 23.52 5.44 258 254 250 "6 "I .. 45.0 26.4.8 5.32 289 284 279 27' 270 .. 50.0 29.42 5.23 320 31' 309 303 '" .. 55.0 32.36 5.16 351 344 338 '" 325 

For detail d;"",n.siona tee pai:~ 230. 



OAMBRI A STEEL. 071 

S ..... LOADS IN THOUSANDS OF POUNDS FOR 
LATTICED CHANNEL COLUMNS. 

SQUARE ENDS. 

Bued on OWdon'. J'ormu l. p _ """" 8 .r.t;;ttldor • . 
1+ (12 L)' .,,"" " 

IT 
" ' iPl • .!" J..en,th in r eet. ... ..... ..... . 

' 0 44 .6 '6 • 0 .0 0< LIL,.. 1001. ..... 
------------

... .. . .. . ... ... ..... . ... ... .. .. . ... 13.26 9 
... . 16.00 .. ...... . .. ... .. .. . ... .... . .. 
. .... . 20.00 .. ..... . ... ... ... ..... . .. 

26.00 .. ..... . .. .. . ..... . ... ... ..... , ... 

· ..... . . .. . . .. .. . ..... . ..... . ..... . ...... 16.0 ' 10 
20.0 .. ...... . .. ... .. 

. . . . 26.0 .. .... . . .. .. . ..... . .. . 
30.0 .. · .... . . .. . ...... ...... . 
36.0 .. · . ..... .. ... . ..... . 

113 111 108 · .. . ... .... . ..... . . ... 20.5 12 
135 182 128 25.0 ., · .... . .. 
159 IS' 151 30.0 .. · ... ..... .. 
183 178 173 36.0 .. ...... . . 
'06 200 196 40.0 .. ... .. . ...... . .. 

202 199 19' 192 188 184 181 33.0 15 
210 206 '08 199 19' 191 187 85.0 .. 
288 233 ". '" 220 '" 211 40.0 .. 
'" '60 '" '50 '" 239 '" 46.0 .. 
293 287 281 275 "9 '" 25. 50.0 .. 
'19 31' '07 301 '" 287 281 55.0 .. 

For de tail dimensions..., J)Q¥'" 230. 



r C AMBRIA STEEL. 

SIZE OF smGLE LATTICE BARS TO BE USED WITH 
LATTICED CHANNEL COLUMNS. 

"t --- ... lplfl CoD ... ", .... DiICuoo Ca .. 10 Ontu .... 
~Itioo .... .... ., .... till .... (d ) ........ • .... - ..,- (' J 

- --------- ""'- Iw...... 
II.(~" I •• k. , ... ... .. Ilel. , .... , .... ---- ------ --
• 11; ,- t.4~ ,,. 

" II-'i 
7 , -- 1.10 ,-- " 7<. • , 

~ 2.11 p- 12\{ ." • ,-- Ut p- IZJ1 ,-, 
J. 3h h 2.81 P, " "" ,. t' ; h 2.87 p- " " .. t); " 3.iZ I~. I1n "" 

MAXIMUM LENGTHS OF LATTICE BARS BETWE.EN 
FLANGE RIVET CENTERS FOR DIFFERENT 

BAR THICKNESSES . 

nicu. . .. iII.alqU. Ie) 

• Ii",!. '"" WU .. I&r . .. - .... 
... .... .... 

• .'; " " 
" 12.' • , ~-

H " !t .• ; 

" 17' i ~e'. 

~ ; " " ... 22;_, "., 
-
, " 87' • 

latticing obould boP: 10 1>t0000tlontd to <HIlt" .hearin, Hmo. Z% of di=1 --Inclination of bnk't Won to pi. of 1IW!f1Ibn" .hould not be ~ lhall 45 d~ 
Wh.~ dittana: 1)(0.,,_" linn of llan", ,;ve," tuft<il 16 iD<:hea. illi~ ri~ 
ba .. be Ilte<:I. latl;"'" ohould be double. 

Pitch of latl~ ri~:alon, fta~ diridO!d by ~ rUlu. of l)'fation of tbe 
..... moo bttWttn oonnecliooDl ....... Id boP: 101. than c:on'HPOndina flIOllo of Itw:o 
mtttIbf:r ... w~. 



CAMBRIA STEEL. 

SIZE OF STAY PLATES TO BE USED WITH 
LATTICED CHANNEL COLUMNS. 

----1--1---1---, .... 
4.01 ." 11.01 
1.~4 

lO.SG 
]0.01 

.73 

DISTANCES TO BE ADDED TO LENGTHS OF LATTICE 

BARS BETWEEN J'LANGE RIVET CENTERS 

.,.. 
• .. 
• 

"'-
1', 
'" , 
2!{ ", 
'" • 

TO GIVE J'ULL LENGTHS. 

," 
.,.. ----· f·- --.!~ .- --0----..: 

ko 0)10 01.(0 

loW.ltt..poc 

,. , ..... LoocIIo f '.~I..po 

a;."o...-. li .... ~ 
-, , , , , , , , , , , , , , , • 1 -- ----- ._-,- "'- ,,, 

'" ,- ,,, 
'" '" , 2', 

2~ , 

I 
'Ii; 

2l, 

"- , , . 
2'. 2', . -:Ii' 1 , , 

• ." :'; • • I '" 3". 
3' , 3!-; , , 

, 

Lr!nllh 0( ~nd "ar pl~lu .hould ~ not leSt than dilt,,~ between lines of 
llan¥e riVCu. 

Lt"llth 0( Intermediate ltar plaltol lhould ~ 1101 I .... than one-half s.me 
di.t.,u>Ct. 

Thick .... <>iltar piattol ahould be: not lese than ISO .me dlltano:-e. 



274 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
6" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

Baaed on Gordon's Formula P = 
50000 Safety factor'. 

1+ (12 L)' 
36000 r' 

II SERIES A. 

Weight Thiokn ... Weighl !rea Leul 

or IIOh or or or Column Radiu. or Length In !'eet. 

ChIllD.1. PlaIN. Column. Seclion. Gyralion. 

------
Lblopor looi. Inch. Lb •. per n. Sq. Ins. In,h ... 4 6 8 10 

---------------
8 U 29.6 8.76 2.35 108 107 105 102 .. 

~ 33.0 9.76 2.35 121 119 117 11' 
36.4 10.76 2.34 133 131 129 125 

n 39.8 11.76 2.34 145 143 t~ 137 
'3.2 12.76 2.34 158 155 149 

~ '6.6 13.76 2.34 170 167 1M 160 
50.0 14.76 2.33 182 180 176. 172 

10.6 U 34.6 10.18 2.27 126 124 121 118 .. /r 38.0 11.18 2.27 138 136 133 130 
~ ,1.4 12.18 2.28 150 148 145 141 

n ".8 13.18 2.28 163 160 157 153 . 
'8.2 14.18 2.28 175 173 169 165 

fj 51.6 15.18 2.28 187 185 181 176 
55.0 16.18 2.28 200 197 193 188 

~~ U 39.6 11.M 2.20 144 Hi 138 135 
/r 43.0 12.M 2.21 156 154 150 146 
~ 46,4 13.M 2.22 168 166 162 158 

n 49.8 14.M 2.23 181 178 174 169 
53.2 15.M 2.23 193 190 186 181 

ti 56.6 16.M 2.24 205 202 198 192 
60.0 17.64 2.24 218 214 210 204 

1~ .. 1S U 44.6 13.12 2.14 162 159 155 151 

~ 48.0 14.12 2.15 174 171 167 162 
51.4 15.12 2.16 186 183 179 174 

n 54.8 16.12 2.17 199 195 191 186 
58.2 17.12 2.18 211 207 203 197 

ti 61.6 18.12 2.19 224 220 215 209 
65.0 19.12 2.19 236 232 227 220 

For detail dimensions see page 232 



CAMBRIA STEEL. 275 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
6" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

Baaed on Gordon', Formula P = 
50000 Safety factor , . 

1+ (12 L)! 
36000 r! 

SERIES A. II 
Thickness Weighl 

Length in Feet. of of each 

PI,tes. Chonnel. 

12 14 16 18 20 22 24 Inoh. Lb •. per Foot 
-------------,----

99 96 92 89 85 81 77 U ~ 111 107 103 99 95 90 86 h 
122 118 114 109 104 99 94 Vs 
133 128 124 119 114 109 103 ~ 144 139 135 129 124 118 112 
156 150 145 139 133 127 121 ~ 166 161 155 149 142 136 130 

114 110 106 102 97 92 88 U 19,.5 
126 121 117 112 107 102 96 ~ 137 133 127 122 116 111 106 
148 143 138 132 126 120 114 ~ 1591 154 148 142 135 130 123 
171 165 159 152 144 139 132 ~ 182 176 169 162 154 148 140 

130 125 120 115 109 104 99 U ~~ 141 136 131 125 119 113 107 ~ 153 147 141 135 129 122 116 
164 158 152 145 138 131 125 ~ 175 169 162 155 148 140 133 
186 179 173 166 158 150 143 ~ 197 190 183 176 167 159 151 

146 140 134 128 122 115 109 U 1~ .. 5 
157 151 145 138 131 125 118 ~ 170 162 · 155 148 140 133 127 
180 172 165 158 150 143 135 ~ 191 184 176 188 160 152 144 
202 195 187 178 170 162 .153 h 
213 205 197 188 180 171 161 Yo 

For detail dimensions see page 232 



.,. CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNns FOR 
7" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

BI.I&d on Gordon'. Formula P - w"'" SateI;Jf&etotf,. 
1+ (12 LJ' 

U 
W""' " 

. 
SERIES A. 

~~ ~~ .~u "" "'" .""- Wi.u l' Lenath in )'INt. ..... ... ... "'- I~ 
,,,.... 

1111. por Pool , .. Lbl.pwP\. 1Iq.1u. I .... 4 • • >0 
------------------

9~?5 ~ , .. 10.20 '.M ,~ ,~ ,~ '" 

~ 
... 11.32 '.M , .. '" m 'u " ." lU5 ,.~ 'M ' OJ ' 00 '" .. .. , IUS ,,, 

'" 'M 'M ' M " M. ' ]4.70 ,.~ ,~ , .. m '" .. .... "., ,,, 
'"~ 'M , .. ,~ 

" '" lU5 ,." '" ~, "" .. 
1~-?6 

I 
~, lI.iO ,.., 

'" 
, .. '" '" .... "., ' M '" '" 'M '" " . U 13.05 '" m '" '" 'M 

" ." " .. '" m '" '" '" " .... 18.at '" .. '00 , .. '" " .... 17.32 ", '" m '" ... 
" '" .... '" '" '" '" m 

1~""6 ~ ... 13.18 2.40 , .. '" '" , .. 
~ 

48.& "'" '" m '" on '" " OJ' 15043 '" '" '" , .. '" " ." "" 2.51 "" .. 'W , .. 
" M.' 17.68 '" '" ". m "" " M.' "" '" '" '" '" no 
" '" 10.93 '" m , .. ~. ... 

1':-?6 

~ '" 14.M 2.42 '" '" '" '" .... 15.76 2.43 , .. '" ' 00 , .. 
" ." '''' 2.45 .. "" "" ' 00 
" ,,, 

'"'' 2.48 m '" '" In 
" M. ' 10.14 US ~, ... m m 
" n ... ro." 2.47 ~, 10' ,., 

'" " n, 21.39 H8 ,., ro' ~, ~, 

19,.:;'6 ; M' 18.1 2 '" 'W '" 'M '" OS , 17.z.I '" '" '" '" ro, 
" '" 18.37 , ... m n. m ". " ..., 

"" UI "' '" ~. lIS 
" ro.' ro." 2.n 1M ~, 10' 10' " n.' 21.74 2.43 '" '" .. 1M 
" 77.8 M 2.H '" "' n. '" 

For detall dime n,;ons _ ~ 232 

l 



CAMBRIA STEEL. " 7 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
7" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

Baaed 011. Gordon's Formula P '"' 8afet7 taetor' . 

SERIES A. If 
ruo_ "fi&:~1 

Le~ in J'6IIt . • . .. .. ~ ....... ---
12 .. , . 18 20 2. 24 2. ""- Lk,..-1\. 

---------------------
". '" '" ' M ,,. 

" " " ~ 9 ',76 

"" on 'u '" '" '" 
,,. 

'" 
8 

,~ ,~ ,~ u, ,~ '" ". '" 
.. , .. 'M , .. ,~ , .. '" on ,~ .. , .. 'M '" 8M , .. ,~ 

'" '" 
.. 

'" ,~ on , .. '" , .. , .. '" 
.. 

'" "" , .. ". on 'M , .. '" 
.. 

'M U" ". ,n ". '" 'M ,m 

I 
12,,.26 

'" 
,~ '" 'M ,~ 'M '" '" ,., ". '" '" "" '" ,~ ,~ .. 

on , .. 'M ". '" '" 
, .. 

'" 
.. 

'" '" '" ,os 'M ". "" , .. .. 
'" , .. u. '" '" '" '" , .. .. 
'" "" 800 '" '" '" '" , .. .. 
'" 

, .. , .. u. '" u, '''' '" I 
1~~76 

'" '" , .. '" , .. ". '" '" on '" ". ,., 
'" '" '" ,~ .. , .. , .. m '" '" ". '" , .. .. 

"" '" '" 
, .. on ,m '" '" 

.. 
" . .. ,., , .. ". ". on 'M .. 
'" '" '" "" '" '" '" ", .. 
, .. '" , .. "" '" m '" ". ~ 17,,.26 ,., 

'" , .. '" '" ". '" '" § '" '" '" '" 
, .. '" 'M , .. .. 

"" '" , .. u, '" '" ' M '" 
.. 

'" '" .. '" 
,., 

'" on 'M .. 
~, ... '" '" "" '" , .. '" 

.. 
'" '" m "" '" 

,., , .. ". .. 
'" '" ,m '" '" "" '" u. " 19.-,76 , .. , .. '" '" , .. '" 'M , .. 

8 
". "" '" '" 

,., 
'" '" '" 

.. 
m '" .. '" '" '" '" 

, .. .. 
'" m "" '" "" , .. '" on .. 
'" "" ~, '" '" "" '" , .. .. 
'" '" '" '" no ". "" , .. .. 

For drtail dim~1ISio1ll tee pa~ 232 



". CAMBRIA STEEL. . .,.. LOADS IN THOUSANDS or POUNDS POR 
8" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS • 

Bu.d, on Gordon ', Formula P -
.... 

'.t.f;J'lactorl. 
1+ (12 L )' 

IT 
3CI 000 r' 

SERIES A. 

..... "~ Y;~I .... .... . ... ..- Wuol t..nctb lu , .. t • ..... .......... -. ., ..... ... ... - lMl Lk P\. ~ I '... -.!... ~i-.!-' 1-0 r--!!-
11;~6 K •• 11.10 • •• •• ." " . ". '" 

~ 
a., 1:.116 .. ~ ." '" '" , . n' 

" ... " ... 1.17 '" ", on ,ro '" .. ., IU~ 'M '" 
,. , .. '" '" .. •• 11l.70 .. " "" .. "" '"' , .. .. •• 17.116 ,." '" n, .. , ,,, ... .. ••• Iun .." '" .. '" '" '" 

1~.?6 

~ 
... 13.08 ,.u ,. '" , .. ,. ,. 
48.7 "" •. u .. 178 '" '" , .. .. n. ,,.. , .U •• '" '" '" '" .. ,u ".., Ul .. ." "" ~, '" .. .u , .... 1.1' ... ... m ... , .. .. •• .U. U L .M .. , '" n , '" .. ro. ., ... 2.\ll ... '" ... , .. ,n 

1~~6 ' i ... " ... .M '" 'N 178 on ,ro 

8 
.. , 11..81 • m ... , .. .u , .. '" " ... ,,,. • m '" ... "" ... '" .. a' "" ... '" ... ... ... '" " ... " ... ... ... ... .., '" '" .. roA .,,, ... ... ... .. , ... '" " ". u .n n. no .. , '" ... 

18;.,76 K ... .. ~ .. , ,n '" , .. ,. '" 

~ 
... , 17.27 .. , '" '" .. "" ." .. •• , .... .n '" m n. n, '" .. .U IU7 .n .. , '" '" '" 

.., .. ,U 21.02 . .. n, ... '" "" '" ". H.n ,.., ". '" '" ,. ,., 
" ., .. "" . .., '" ... ... ... n, 

~1:~6 K ... ,,, . 218 '" '" '" ... ... 
~ 

.. , 18.75 •. n '" "" '" '" ... .. ..... .,., •. n u, •• m '" '" .. n. 1U5 .. " ... .. , ., '" '" " , ... ft>O .. " '" n. '" .. , '" " A ... 23.75 2.7, ... n' 2O' '" '" " 0.' ,.., ... ". "" ... n, ... 
For det.all dlmenalonl_!*Ie ~:l 



CA.MBRIA. STEEL. .,. 
SAFB. LOADS IN THOUSANDS OF POUNDS FOR 

8" CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS . 

Baaed on Gordon'. J'ofmull, P - .. 000 
Saf.tT r~tof". 

1+ (12 L)' 
36 OCJO .. 

II SERIES A. 

""'- Yo!rklof 
LeI1(th lD 'lit. • ... 

"'- ....... 
li ~ ~ ~ ~ .. ~ ~ -.!!Q... ,- u..,.., .... 
'3< ... ,~ IU ,m '" II> II. ,~ M 1l,fI~ 

'" , .. .<1 m .~ .~ IU .m '" ~ •• .~ .M .~ , .. '"~ 'M ." '" " m In •• •• ." •• '" '" m ~ " •• •• •• H' H' •• '" •• '" " 

'" m. •• .~ •• m In •• •• ~ " •• '" '" .. .M .~ •• m •• " 

'" .10 '" . " •• m IU H' H. 

I 
18.-?~ •• .~ 'M U. .10 '"~ ' M ... .~ 

no H. ." •• .~ •• ." '" m " •• •• •• m In ." . " •• ." " 

'" '" .M . ~ , . no In •• .~ " m n. m .. 'M 10, •• H' .W " 

'" '" '" >I, m .. •• LSi '"~ " ,. '" '" '" '" '" '" ... .~ M 1~fl6 ." H' In •• ." • M " . '" m 

~ 
,. . ~ •• no In ." .~ 'M ." " 

'" '" •• 10. •• no In •• • • " 
'" m m '" •• 10. •• m .w " n, •• •• m n. .. •• •• ." " 

'" ". '" •• m '" '" 10' 10. " 

•• m In '" '"~ ." ." ." m M 1~.?~ .M 10. ." ." H' '" ." .M ." ~ '" '" . " •• •• ." In ... ." " 
'" '10 '" '" ." •• •• no In " , .. '" '" 01' m '" 'M •• '"~ " ... •• m ., 

'" n. n '"' •• ~ " ,. '" '" , .. '" m '" m '" " 

•• •• '" '"~ H' •• m 'M .10 

~ 
2 1,fllS 

'" '" .. •• •• ." In •• '" '" '" '" '" .. •• '" H' H' " 

'" '" ., '" '" '" .M .~ '" " 

'" '" '" '" '" m '" m. •• " •• '" '" .. '" '" m '" '" ~ " ,. m ... '" '" '" 
., 

'" 
,.. " 

For dctall dlmenslona lee P68C 232 



280 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
9" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 
• 

Baaed 011. Gordon', Ponnul. P - """'" 8~ .. t1f&Ct.or • . 
1+ (12 L)' 

''''''''" 1o--11~--t1 

IT SERIES A. 

"tlpl tl .... "1I(kl ~- ... .. -- • .. -bdilluf Lellith In "eet . ..... ...... "'- ...... .". .... 
- ----- --- -
..... ,.~ '''' ....... ~ .... " ... • 8 10 1. 1. 18 
- -- - - --- - - --------------

13;-?6 n 45.2 13.28 ". ,. '" ' 00 '" 'M '" 40.0 IUotI '" '" m m '" m '00 .. ••• I~.m ,,. ,~ ". ,~ '" ,~ '" .. 
Ii •. , 11.40 n. '" '" '" "" "" '" .. Q.' ,,~ ,~ ., m m '" '" '" .. 
Ii M, 2O.l~ ,.~ •• , .. "' •• '" "" .. ., 21.53 , .. '" '" 

,., 
'" ., ., 

~~ 

~ 
. ., "" .. ~ m '" m ,ro '" ' M 
M.' IUO ,.~ '" ,~ ,~ '" 

,. m .. 
"' 17.07 ,.~ '" .. "" '" '" , .. .. m lM4 '.n '" '" m ". '" '" .. ft7.4 "" ..~ '" "' '" '" 

., 
'" .. 

Ii '" 21.20 ,.~ 
., 

'" '" ., "' "' .. .. , n" ••• m n, m ~, '" ., 
~p 

~ 
... , 17.211 3.19 '" '" "" '" 100 '" Q.' 18.&4 3.19 '" m n. .. '" '" .. ... , 20.01 3.10 247 ". "' '" '" m .. n.' ZI.:18 3.19 ,. ~, ., '" ., '" .. n.' 22.1e 3.19 ,., n. no '00 '" •• .. 

Ii •• 24.14 3.19 '" '" 00' '" '" n. .. ., 25.61 3.18 '" 'n '" '" '" 
,., 

~~ 

I 
.. , "" 3.10 ... ... '" '" '" '" ••• '''' 3.11 '" 'M '" 'M '" , .. .. ... . .. 3.11 '" ". n, ,ro '" '" .. "-, 24 .n 3.12 100 '" m "., " . n, .. 87.4 •. ro 3.12 '" '" '" ... ., •• .. ., n,. 3.12 '" '" '" ,ro '" '" .. .. , ~ ... 3.12 M' ., ., '" '" '" 

For detail dimetWOM!Iee pqe 232 
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CA.MBRIA. STEEL 281 

SAl'E LOADS IN THOUSANDS OF POUNDS FOR 
. 9" CIlANNBL AND PLATE COLUMNS. 

SQUARE ENDS . 

BIIoMd on Gordon'. Formula P -
.. 000 

BIlf.t1f&ctor'. 
1+ (12L)' 

"'000" 

SBRIES A . IT 
..... 'l'oIPl " 

t..~ltr. "eet. • ... ..... ...... 
- -
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... CA)(BRIA STEEL. 

SAn: LOADS IN THOUSANDS or POUNDS FOR 
10" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

B....:t Oil GordOD." J'ormula P - 00000 IIJeq factor t . 
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CA.lI(BRlA STEEL. 2.8 

SAn LOADS IN THOUSANDS or POUNDS POR 
10" CHANNEL AND PLA TB COLUMNS. 

SQUARE ENDS . 
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28' OAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
12" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS • 
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CAMBRIA STEEL. 2 •• 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
12" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 
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••• OAMBRIA 8TEEL • 

SUB Lons IN THOUSANDS OF POUNDS POR 
11" CB..l.NNEL AND PLAn COLUMNS. 

SQU~ ENDS . .... 
a&H4 OEl Gordon'. Ponn\ll" P - (1:J L)' • 

1+3&000 .' 

SERIES A. 



CAMBRIA STEEL. .87 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
Iii" CHANNEL AND PLATE COLUMNS. 
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... CAlI:BBIA STEEL. 

SUE LOADS IN THOUSANDS or POUNDS POR 
6" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS . 
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OAMBRIA STEEL. ... 
SAJ'J: LOADS IN THOUSANDS OF POUNDS :rOR 

6/1 CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS . 

Bued on Gordon'. J'onnula P .. 
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290 CA.II[BRIA STEEL. 

SUE LOADS IN THOUSANDS 01' POUNDS I'OR 
7" CHANNBL AND PLATE COLUMNS. 

SQUARE ENDS . 
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OAMBRIA STEEL. ,., 
SAFE LOADS IN THOUSANDS 01' POUNDS I'OR 

7" CHANNl:L AND PLATE COLUMNS. 
SQUARE ENDS. 
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... OAMBBIA STEEL. 

SAFE LOADS IN THOUSANDS or POUNDS FOB. 
8" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 
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CA.MBRIA. STEEL. ,.3 

SAFE LOADS IN THOUSANDS OP POUNDS POR 
8" CHANNEL AND PLATE COLUMNS. 
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r ... CAlIlBRIA STEEL . 

SAn LOADS IN THOUSANDS 01' POUNDS l"OR 

'" CB..A.NNEL AND PLATE COLUMNS. 
SQUARE BNDS. 
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OAXBRIA STEEL. .., 
SAFE LOADS IN THOUSANDS or POUNDS .OR 

9" CRANNEL AND PLATE COLUMNS. 
SQU.&..B.E ENDS. 
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••• CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOB 
10" CHANNEL AND PLATE COLUMNS. 

~~ 
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SQUARE ENDS. 
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CAMBRIA STEEL. ." 
SAFE LOADS IN THOUSANDS or POUNDS FOR 

10" CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 
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29. CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
12" CHANNEL AND PLATB COLUMNS. 

SQUARE ENDS. 
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CAMBRI A STEEL . .99 

SAFE LOADS IN THOUSANDS OF POUNDS rOR 
12" CHANNEL AND PLATE COLUMNS. 
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300 CAMBRIA STEEL. 

SArE LOADS IN THOUSANDS OF POUNDS FOR 
15" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 
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CAMBRIA STEEL. 301 

SAn LOADS IN THOUSANDS OF POUNDS FOR 
16" CHANNEL AND PLATE COLUMNS. 
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CAMBRIA STEEL. 

SAn: LOADS IN THOUSANDS OP POUNDS POR 
HOLLOW ROUND CAST mON COLUMNS. 
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CAMBRIA STEEL. 303 

SAI'B LOADS IN THOUSANDS or POUNDS rOR 
HOLLOW ROUND CAST IRON COLUMNS. 

SQUARE ENDS. 
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304 CAMB RIA STEEL. 

STRENGTH OF BOLLOW ROUND AND BOLLOW 
RECTANGULAR CAST IRON COLUMNS. 

For vanous valuesol ~ ill .. bicb:-
L .. kn¥th 01 (JDiumn in feet. 
d .. Iea.It OIIu1de dlametn- in inches. 
P .. ultimate .t~ in pouncb per ... uare Inch. 
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"'", 1067 d' 
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Ql,IOtle1lt the ~u~ .. r" Load In POu.",b. 
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S
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nr .pprod.matdy 117 net toM, ... I>k::h ill the requItM _ult. 



CAMBRIA STEEL. 305 

EXPLANATIONS OF TABLES OF SAFE LOADS FOR BEAM BOX-GIRDERS AND 
PLATE GIRDERS. PAGES 306 TO 326 INCLUSIVE. 

For cases in which the loads to be carried exceed the capacities of single rolled 
beams or ordinary beam girders composed of two or more beams with the usual 
bolts and separators, it is n ecessary to use built·up sections . 

.BEAM BOX-GIRDERS.-A useful and economical section of this kind can be com­
posed of two rolled beams with plates riveted to the top and bottom flanges, making 
a beam box-2"irder. for which tables of safe uniformly distributed loads are given 
on pages 306 to 316 inclusive, 

The safe loads given in the tables include the weights of the beam box-girders, 
and are figured from the moment of inertia or the section modulus after making the 
neces!ary deductions for rivet holes, the fibre stress used in the calculations being 
15 000 pounds per square inch of net section. 

Beam box-girders are particularly useful for supporting wide walls and in other 
locations up to the limits of their capacity, but they should not be placed where ex­
posed to moisture, as the section is such that access cannot be had to their interior 
for inspection and painting. 

PLATH GIRDRRs.-In cases where the widths of beam box-girders would prohibit 
their use, and for loads greater than their capacities, plate girders composed of plates 
and angles may be used. 

Tables of safe loads uniformly distributed for plate girders from 24" to 48" deep 
are given on pages 317 to 326 inclusive. 

The loads given in the tables include the weights of the girders and are calculated 
from the moment of inertia ()r the section modulus after making a proper deduction 
for rivet holes, the fibre stress used in the calculation being 15 000 pounds per square 
inch of net section. 

Although the tables do not show the stiffener angles for plate girders, care should 
be taken that these are provided in all cases where necessary to prevent buckling of 
the web due to the shearing action therein. The stiffeners should be made of angles 
riveted to the web, fitted tightly between the top and Lottom flange angles, and they 
should be provided, at the end of the girders, of such size and number as to be 
capable of carrying the total reaction at each end to the supports. Stiffeners should 
also be provided at intervals along the girder, spaced at suitable distances apart, as 
determined by the formula and explanations on pages 94 flnd 95. 

Care should also be taken in arranging the rivet spacing for connecting the flange 
angles to the web. so that sufficient rivets are provided to properly transmit the 
stresses which act between these two portions of the construction. This will require 
the rivets to be spaced more closely at the ends than at the center, and the exact 
spacing at any point along the girder may be obtained by dividing the product of 
the distance between the center lines of the rivet holes in the two flanges and the 
resistance of one rivet by the total vertical shear at the given point, thus: 

r h , h' h P=-SlDW IC 

S = the total vertical shear, in pounds, at the point under consideration. 
r = the resistance of one rivet, i.. e., the bearing value or shearing value, whichever 

is the smaller expressed in pounds. 
h = the depth of the girder between the upper and lower center lines of rivets, 

expressed in inches. 
p = pitch of rivets in the flange angles, expressed in inches. 

The formula above will give the theoretical rivet spacing at any point in the 
flanges due to the total shear, but in practice the pitch for various portions of the 
length should be stated for the least possible number of spacing panels containing 
an even number of spaces, the pitch in ~ach of which should preferably be expressed 
in even inches or even inches and halves or quarters of an inch, and the usual limits 
of pitch will vary from 2,7'2" to 6". 

The rivet spacing should also conform to the rules given on page 358, and in 
cases where loads are applied directly to the flanges, sufficient rivets must be pro­
vided to carry these in addition to the rivets necessary for securing the web and 
flanges together as explained above. 

It should also be noted that the safe loads given in the tables are based on the 
assumption that the girder is supported laterally, otherwise a proper reduction in 
the allowable safe load must be made, as explained in connection with beams on 
pages 82 and 83, • 

The weights of beam box-girders and plate girders in the tables are expressed in 
pounds per lineal foot, including the rivets necessary to secure the web and flanges 
together, but the weights do not include any allowance for brackets, stiffeners, con­
nections or other details, as these will vary, subject to the conditions of each case. 



306 CAMBRIA S'I'EEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
Safe loads below are figured for fibre stress of 15000 pounds per square inch, 

with H" rivet holes in both flanges deducted, and include weight of girder. 

~-~q . 

11 
2-Piates . 2-10" I-Beams 

12" Wide. 25 lbe. per foot. 

~s3/ ... ~ 
Distance Center Thickness of Plates in Inches. 

to Center of For Thicknesses Greater than ~" Use Two Plates. 
Bearings in 

! ~ _i_ ---±L _t_ --±L _t_ ---±L 1 Feet. --
10 90 96 102 109 115 121 127 134 140 
11 82 87 93 99 104 110 116 121 127 
12 75 80 85 90 96 101 106 111 117 
13 69 74 79 84 88 93 98 103 108 
14 64 69 73 78 82 86 91 95 100 

15 60 64 68 72 77 81 85 89 93 
16 56 60 64 68 72 76 80 83 87 
17 53 57 60 64 68 71 75 79 82 
18 50 53 57 60 64 67 71 74 78 
19 47 51 54 57 60 64 67 70 74 

20 45 48 51 54 57 60 64 67i 70 
21 43 46 49 52 55 58 61 64 67 
22 41 44 47 49 52 55 58 61 64 
23 39 42 45 47 50 53 55 58 61 
24 38 40 43 45 48 50 53 56 58 ----
25 36 38 41 43 46 48 51 53 56 
26 35 37 39 42 44 47 --w-51 54 
27 33 36 38 40 43 45 47 49 52 
28 32 34 37 39 41 43 45 48 50 
29 31 33 35 37 40 42 44 46 48 

30 30 32 34 36 38 40 42 45 47 
31 29 31 33 35 37 39 41 43 45 
32 28 30 32 34 36 38 40 42 44 
33 27 29 31 33 35 37 39 40 42 
34 26 28 30 32 34 36 37 39 41 

Weight per I 
Foot in Pounds. 94.6 99.8 1 104.8 / 110.0 1 115.0 1 120.1 1 125.2 1 130.3 1 135.4 

Section I 90.1 96.3 1 102.4 1 108.6 1 114.8 1 121.0 1 127.2 1 133.5 1 139.8 Modulus. 

Coefficient of I 
Deflection. 0.00000145 I 0.00000118 I 0.00000098 

For safe loads below the heavy lines, the deflections will be greater than the 
allowable limit for plastered ceilings = ~h span. 



CA M BRIA ST EEL, 

SAJ'E LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 

307 

Safe lOOldI below al"C ligumd for fibl"C .ll" .... of 15000 pound. per 1IQ.u.a1"C Incb, 
"'itll U' rivet bo~ in bOH. flan&eS ~ucted. and include wcilfht of lIinler. 

10 

" " 13 

" 1. 
16 

" ,. 
" . 0 

~~ 
~~ 
•• .S '7 
28 

•• 
30 
31 

~~ 
3. 

I 

~". ... II"·'~' >-.~ , ...... 
U' Wide. 81.5 It.. per foot 

. l~ 

Thk:kneu of Platel in I ncbes. 
For Thick_ Gre.1tr thalI ". u. Two P\at.ee. 

" " « 

" u 

'" on 
.~ u, 
'" ." " " " " .. 
U 

" " 

F!~~.l lIU ' 120.4 1 123.3 1 132.3 1 138.3 1 144.2 1 1.50.1 I IMI.I 1 162.0 

~= 1 132.1 . \<10.9 1 149,7 1 1511.5 1 167.4 1 m.3 I I&5.3 I I~U 1 203.2 

~~ ! 0.ooxlOCli342 ! O.1XKlIXXlI88 ! o~n 
For safe load. below the heavy line\l. the deflections wili be ~t.er than the 

allowable limit for pIastemd <:eiLinll" - ,b _n, 



308 CAMBRI A STEEL. 

SAl"B LOADS IN THOUSANDS OP POUNDS 
UNIFORMLY DISTRIBUTED POR 

BEAM BOX GIRDERS. 

,!'ti:.1 131.4 ! 131.4 1 143.3 : 149.3 I IM .3 IU2 ' 157.1 ' 173.1 1 171.0 

Ms:::.. 114M , lM.3 1 1113.t I 171.7 :18U. 19(1.2 • ]~.O I 207.8 : 21&7 

C~'" I O.CUIm753 I O.OOInXI535 I 0Jl0C00Il53t 

For .rto IoadI below t be boavy U ..... the~ ... wm "" ueat.er than the 
all--.ble tllnlt for plastered ceilinp - d • • pan. 



OAMBRIA STEE L. 309 

SAFE LOADS IN THOUSANDS or POUNDS 
UNlJ"ORML Y DISTRIBUTED 'lOR 

BEAM BOX GIRDERS, 
s..f~ IoI.4J bdow a", fi.rurtd f(>t lib", _Tal 0116 000 .,r;:"'" pet" IQ~ 1Dc.b, 

witb U' rh~ boIef I .. botb fIan&ef deducu:d. aDdlDd "'eia;hlol &irdn'. 

n 2-PIat.. :J..16" .·s..m. 

U " Wide. 421bL per fool. 

1--)0",'1 

o..-Cclfr 'l'hieka_ of Pla,- lD. l nehu. 
... ea_ 01 F ... na-a-I.bo.a ~~ t1a Two Plat-. 
Be.ritIp ioo 

II I ,.~ .'- Jt. I II 1 I n , I I 1,\ 1/ -- --, 
' 0 ,n '" '" .. ... '" ,~ ... .. '" '" u ,~ .. '" '" '" m '" '" m '" '" ,. m ,~ '" '" '" '" =, '" .. ... ... 
>3 ,~ m ". 'u ,n '" '" '" '" ,~ ... .. '" 'W 'Q ". '" '" '" '" '" '" D' 
," '" ". 'M '" m ,~ '" 

,. .. .. ' !16 ,. ,. '" 
,~ ,. 

'" '" '" '" ". ,. '" '7 ,. 
'" n. '" '" '" ,. 

'" m '" '" ,. ... '" '" 'M '" ". , . '" '" m m ,s '" '" 'D m ,. '" '" '" ". ,. 
'" '0 '" 

.. , 
'" m ,~ ,. ,. 

'" '" 
,. 

'" ., '" '" '" '" m '" '" H. ,. ,. ,. 
•• .. '" '" m '" '" '" '" '" '" '" 2. .. Q '" '" m .. , '" u. '" '" ". .. " " .. '" '" m .. , '" 'M ". H. 
2. U .. " .. '" '" m '" ,~ 

'" U. 2. " • " " .. '" '" m '" ,~ ,. 
.7 N " " " " .. '" '" m ... '" 2. " " " u " .. .. '" '" , .. '" 2. n n " " .. .. .. " . '" '" m 

30 " " " .. " .. • .. "" '" '" .. " n " " " .. " • " '" '" 3S " " n n " ~ " " " " '" aa • .. " " " " " .. " .. .. 
54 " " .. , 

" 
, " " " .. .. 

W.lper 
Pootioo""'" tn.3

1 nu: 15U! u,ull7l.1l tn.11183.0: 18t.O~ nul 2OO.l1~ 2ClU 

""" I f12.l ~ 223.0: tM.~ mol ~ 2&7.1! nul_.a! 3OU: 11l~ m.8 ...... 
"""'"'"' -I -- , ...... " 

1 
o 0IXXl0I::0a 

1 
G.1XlOOOOS14 I ........ , 



... OAMBRIA STEEL. 

SAJ'E LOADS IN THOUSANDS or POUNDS 
UND'ORMLY DISTRIBUTED 'lOR 

•• AM BOX GIRDERS. 
Sale 1.,.0:11 bdow are fiau..,.J for fibre.~ of 16000 g:undl per lQuare Inch . 

.. lth fl' rlVft hole. 111 both flail"" deducted. and Inclu e welJ:ht of airder. -, t'4-;a" 

~-U~"'l--tV W'1dt. eo u.. per fOOl. 

l~~ 

OO-~1" ThJdm_ of Plate. In Inchel. 
10 Cealor of Fot"' __ G,..tor IIwI M" U. Two I"IMee. 
Bean""" ill --,- I Ji. _1- .JL f 1\ 1 1h 11 1h 11 

I. '" m ... ... .. '" '" Ml '" "" In 
11 '" '" u, .. , '" '" '" '" p, '" M. 
1. ". ... '" 

,.. 
'" '" n. ... ... .. '" 1. '" .. '" '" '" .. '" ... '" '" .. ,. 'M ,p '" '" '" nI '" 'M ~, .., ... 

1. In '" 'M '" '" '" "" m '" ~, ~, 

1. ,~ 10' m '" '" 'M '" '" ", '" '" 17 '" '" 'M In ,~ '" 
,. 

~, .. '" '" 1. , .. , .. 
'" 'M ,m ", '" 

, .. '" '" .. 
1. '" ,U '" '" '" '" ,n ,~ ". ,n lO' 
•• '" 'M ,n '" 'M '" 'M III Il. '" '" " '" '" '" '" ' M '" '" 'M 10. '" ,n •• n. '" '" '" '" 'M '" 'M '" ' M III •• '" n. '" ". '" ". '" 'M '" ". 'M .. II. '" n. '" m In '" '" '" '" '" •• ". II • '" n. In In '" '" ,n ". '" •• ,., , . '" '" '" ,n In In '" 

,., 
'" .. " 

,., 
"" '" '" '" '" '" '" 'M ,., 

•• .. " '" '" II. '" '" In ,n '" '" •• .. .. " '" '" '" n. n. ,n ,n '" 80 .. .. " .. '" '" n, '" '" '" '" ., 
" " " .. .. '" '" '" '" '" '" •• " .. .. .. .. .. '" '" n, n • '" •• n .. .. .. .. .. , .. '" '" 'n n. .. " ~ .. " .. " " 

,., ,. 
'" HI , 

F!"tf:: .. l lS7.~ I~UI: 200.4 206.7J 213.1121U :nul 232.21238.8 2~5.o1 ~u .... 12$.21270.8 282.41 'N u ll105.8IS17.5 329.3 :WI.I ow.o] MI.1I137U ....... 
c~ol l I 

. , ........ 0000000003 ''"'"'''' 

.....,., 



CAMBRIA S TEEL. au 

SUE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS . 
Sale Iot.dl below are fil~red for fibre stress of 15000 pound. {Ie' ~uare inchl 

with UO rlvce lIo!es In both llanpo deducted. and Include wtliht of airder. 

!"< '7kj':; 

~- 1l ~,,"I--
l~o W-.. 80 !be. per root. 

IOW~ 

o_Center Thieme .. of PlatN In Inch ... 
10 c.. .. rI. For Thiok_ G_ thaD. J,i0 U. Two PId& 
a-;.,..ilo _ , I tI_I.LI-"--I_' ' I h _ . l i :.!l!. '''' I tI .!i. I. ... '" '" '" ... ~, ... ... '" . .. '" 11 m '" '" '" 'H n • ... ... '" ... on 

19 '" '" '" m '" '" '" ." .u '" '" I. ~, '" ~. ~, '" v • ... ... ~, 

'"~ . .. ,. 
'"~ m '" '" '" '" '" '" '" '" '" 

" '" ~, '" m "" '" '" '" "' '" '" I. '" ,~ ~, '" '"~ '" "" ., 'M ., '" 17 '"~ ,~ 'M 'U '" '"~ '" '" "" ., '" I. ,OJ m 'N 'M ,~ 'U "" '" '" '" "" ,. I~ 'M ,m '"~ '" ,~ '" '" .. 212 ". 
9. '" 'H '" '" m '" '" 

,~ ... ~, '" 91 '" ". '" 'M '" ,m l;~ '" ". ,n '" •• u. '" '" 'M '" ,a ,OJ ,n ,n '" ". 9. U. ,u ,~ '" ". '" ,~ '" ,m '" , .. .. I. U, '" m H. '" '" '" '" '" m 
9. I~ '" 'H 'M ". , .. '" 'OJ ". '" 'M 
9. '" 

,~ '" ,. '" '" '" H' '"~ '" '" .7 '" no ". '"~ 
,. 

'" u. '" '" '" '" 9. '" '" '" '" 
,. m '" 'M , .. '" ". •• , .. w, '" '" '" 

,. m '" 'M U. '" •• , .. 'M "" '" '" ". ,. m ... 'M ... 
" " , .. 'M '''' '" '" '" ,. ". ,,. 'M •• " " '" 'M '''' '" ". ". '" ,u '00 
83 " .. .. '" '''' "" '" '"~ ". ,. n • •• " " .. u '" '''' "" '" ". n. , . 

, I I 1 ' , ' I . I 
r!":'~. tt7.G 2U.O 24M ~~U. 2S3.I I 2SUI ~.s nUl %78.8 285.0 2{l U , I , , , I ...... . m.j· 311.01 32Ul 333.7 ' ~.l ; 3M.sl 368.11 370.sl 191.Z· 402.81 ~IU 

MOOulu. , '" ,I 
~Iol .""""" ,.,...".. I ......... I o.oo:lOOO218 ....... 



,>2 OAMBRIA. STEEL. 

SAn LOADS IN THOUSANDS or POUNDS 
UNlJ"ORMLY DISTRIBUTED 70R 

BEAM BOX GIRDERS. 
So:Ue I.-<h below are IIKUrN fOl" fibre 11"- of \ 11 000 pound. por .:;aua.., Inch, 

with it" rl~t bola! In both flaD.lla deducted, and lucIude ... tlaht 01 airdtr. 

n """"'t. :l- tr ,.s.-
W Vide. W u.. '*' fooL 

j+llJ('!.o.[ 

Diot......Cea~ 'l'll.Ickn_ of Pl&t. I.a InchM. 
toCnlwol F"" ~ Grata Ibu. ". u. Two Plata _. 
,- f II t II 1 1n -.!..l 1n 11 1n 11 
1. m '" ~, '" '" m '" ... .. '" '" 1. m '" '" ~, ~. a. m ,. 

'" .. .., ,. .. .. ... '" ~, ,. '" ... m '" , .. 
18 .... •• .. '" '" '" , .. •• '" ., n, ,. .N '" •• .. '" 

,., 
'" '" '" '" •• 

90 .ro ... •• •• ,. . .. '" '" ~, ... .. .. • u ... m •• ... • • .. , .. '" .. '" •• ... • a •• n. .a ... . .. '" 1U ... '" '8 •• ... .. . •• no •• •• •• .. .. '" 24 •• ... ... ... •• '" ... '" •• .. .. .. •• ... ... ... ... ,Q no . .. • • • a • • 2. m ... ... ... . .. .. . ' Q no .N ... .. . 
• 7 •• ... m ... . .. ... ... ... m n • •• 28 ... m . .. ... • « •• ... ... . .. m m •• m . ~ •• ... •• • « •• ... ... ... m 
ao '" ... •• • N ... •• . .. ... . .. ... ... 
31 n, ... . ,. ... .. , ... . .. ... ... ... ... .. ... m ... . " •• '" ... . .. . .. .. , . .. 
38 ... ." '" m m m m ... ... ... ... 
34 • 00 ... ... n. n. ... m ... '" ... •• 
3. " . " ... n, m ... no •• ... '" . .. 3. .. • . " ." '" n. ... • • ... . .. . .. 
87 " .. ... ... ... '" m ... ... ... •• 38 .. .. .. . " ... uo ... '" ... ... . .. 
38 " .. • .. ... ." n • m n • ... m 

W.,;pl I '00l;"~"'" 1ll5..s ~ou! .~ 215..11 m.6122ul23U 24ul :uul 2M.~ JaU ..... I UO..51 ",ul.7I .2 '8ul"'ou 4'1.4 oW.o «U fa.u I 47'MI 411604 ....... 
c~"' 1 .""""" I ......... I ....... ro I OJlOOOOCIIM 



CAMBRIA STEEL. 313 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
Safe loads below are figured for fibre stress of 15000 pounds per square inch, 

with H" rivet holes in both flanges deducted, and include weight of girder. 

~~' 

"" 
2-Plates 2-20" I-Beams 

16" Wide. 65 lbe. per foot. 

A 
f+"11~~ 

Distance Center Thickness of Pla.tes In Inches. 
to Center of For Thicknesses Greater than ~" Use Two Plates. 
Bearings in 

Feet. t --±L .-L .Jt. I In ..!i I h ..!L I/ir ...!1.. --
15 275 286 297 308 320 331 343 354 365 377 388 
16 257 268 279 289 300 310 321 332 343 350 364 
17 242 252 262 272 282 292 302 312 322 333 343 
18 229 238 248 257 266 276 285 295 305 314 324 
19 217 226 235 244 252 261 270 280 288 298 307 

20 206 214 223 231 240 248 257 266 274 283 291 
21 196 204 212 220 228 237 245 253 261 269 277 
22 187 195 203 210 218 226 234 241 249 257 265 
23 179 186 194 201 209 216 223 231 238 246 253 
24 172 179 186 193 200 207 214 221 228 236 243 

25 165 171 178 185 192 199 206 212 219 226 233 
26 158 165 171 178 184 191 198 204 211 217 224 
27 153 159 165 171 178 184 190 197 203 209 216 
28 147 153 159 165 171 177 184 190 196 202 208 
29 142 148 154 160 165 171 177 183 189 195 201 

30 137 143 149 154 160 166 171 177 183 188 . 104 
31 133 138 144 149 155 160 166 171 177 182 188 
32 129 134 139 145 150 155 161 166 171 177 182 
33 125 130 135 140 145 151 156 161 166 171 177 
34 121 126 131 136 141 146 151 156 161 166 171 

35 118 122 127 132 137 142 147 152 157 162 166 
36 114 119 124 129 133 138 143 148 152 157 162 
37 111 116 120 125 130 134 139 144 148 153 157 
38 108 113 117 122 126 131 135 140 144 149 153 
39 106 110 114 119 123 127 132 136 141 145 149 

F';1:bto:'ds.1 215.51 222.21 229.01235.81 242.61 249.41 256.21 263.1 1 269 .81276.71283.4 

Section 1411.81428.71445.71462.71479.71496.71513.81531.21548.11565.31582.5 Modulu •. 

Coefficient 01 1 
Deflection. 

0.000000168 
1 

0.000000147 
1 

0.000000131 1 0.000000119 



314 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS . . 
Safe loads below are figured for fibre stress of 15000 pounds per square inch. 

with tin rivet holes in both flanges deducted, and includ~ weight of girder. 

n 2-Plarea 2-20" I -Beams 

16" Wide. 80 lbs. per foot • 

• 11~~ 
Distance Center Thickness of Pla.tes in Inches. 

to Center of For Thicknesses Greater than %n Use Two Plates. 
Bearings in 

Feet. .a Po ~ * 1 Ih I t I -r\- R I ia- J:L 4 --
15 309 320 331 343 354 365 376 387 399 410 421 
16 290 300 311 321 332 342 353 363 374 384 395 
17 273 283 292 302 312 322 332 342 352 362 372 
18 258 267 276 285 295 304 313 323 332 342 351 
19 244 253 262 270 279 288 297 306 315 324 332 

20 232 240 249 257 265 274 282 291 299 307 316 
21 221 229 237 245 253 261 269 277 285 293 301 
22 211 218 226 234 241 249 256 264 272 279 287 
23 202 209 216 223 231 238 245 253 260 267 275 
24 193 200 207 214 221 228 235 243 249 256 263 

25 186 192 199 205 212 219 226 232 239 246 253 
26 178 185 191 198 204 211 217 224 230 236 243 
27 172 178 184 190 196 203 209 215 221 228 234 
28 166 172 178 184 189 195 201 208 214 220 226 
29 160 186 171 177 183 189 195 200 205 212 218 

30 155 160 166 171 177 182 188 194 199 205 211 
31 150 155 160 166 171 177 182 187 193 198 204 
32 145 150 155 161 166 171 176 182 187 192 197 
33 141 146 151 156 161 166 171 176 181 186 191 
34 136 111 146 151 156 161 166 171 176 181 186 

35 133 137 142 147 152 156 161 166 171 176 180 
36 129 133 138 143 147 152 157 161 166 171 175 
37 125 130 134 139 143 148 152 157 162 166 171 
38 122 126 131 135 140 144 148 153 157 162 166 
39 119 123 127 132 136 140 145 149 153 158 162 

Fo:ef~~o~':ds.1 245.5 1 252.2 1 259.0 1 265.8 1 272.6 ! 279.4 1 286.2 ! 293.1 1 299.8 1 306.7 1 3~3.4 
Section 1 463.81 480.4! 497.1! 513 .8! 530.6! 547.3! 564.11 581.21 597.81 6 14.71 631.7 Modulus. 

Coefficient of 1 
Deflection. 

0.000000149 
1 

0.000000133 
1 

0.000000119 1 0.000000110 



OAJlBBIA STEEL. ." 
SUE LOADS IN THOUSANDS or POUNDS 

UNIl'ORMLY DISTRIBUTED rOR 
BEAM BOX GIRDERS. 

SoIfe load . below are fia:urt<J for fibre et~ of 15000 pound. per toQuare SIKh . 
with II' rivet holet III both tIa~ deducted. lind IDC;lude .... el&ht of &irder. 

~).j 

--- "':K·I.e.-

... - alb-perra. 

" ...... 
DioWIcoC.,r 'nIJcknMII of Platt. in Ine~. 
"' C.W II Yor~ Grater .... ~· u. Twa PIoIeL 
~iII 

I it I it I~ In 11 I/o 11 I /o E. 

" ... '" m .. , ... ,~ ... .. PO ... ." ,. m ... .. no .,. ... ... m ... .. .., 
17 ~. '" m '" .. , .. a, ... ... m '" ,. ... ... ... '" ~, ... ... ... '" ... .., ,. m '" ~, M' ., ." ... ... '" 

,~ '" .0 '" .. •• '" ... ... .. , .. '" 
.., ... 

0 1 '" '" .. ... '" '" •• ., '" '" '" O. m ... ~, '" ... .~ '" ... ... ... " . ,. '" '" m '" '" .. . .. '" '" '" ... .. .. , . , '" '" .. '" .. ... '" '" ... ,. m '" .. '" n. ... '" .. '" '" , .. o. '" '" ... ... '" m '" 
.., ... .. .. , 

27 "" '" '" .. '" '" m .. .. '" .. o. '" ... '" ~, ... ,.. 
'" "" '" '" '" •• .. , .. ~, '" '" ... ... '" ... m '" 30 ,. .. ... n, ... .. ... ., '" .. Ol • 

31 on , .. .. , .. '" '" . , ... '" ... .. , .. ,. , .. ... '" '" m '" . , ... ., '" '3 ,~ '" ,. ., '" , .. m '" '" ... ., 
•• ". .. , , .. '" '" '" , .. '" ... ... ... .. 'ro '" , .. ..0 ... .. '" , .. '" '" '" 3. ,. m ,n ,. 

'" '" ... '" '" '" .. 
87 ,~ 

'" on 'N '" , .. , .. .. '" '" '" •• '" '" 
, .. 175 '" '" , .. '" .. '" 

, .. 3. '" U, '" ,ro ,n '" , .. ,. .. .. '" 
F!~~LI ~.71 IA.lI 27 I .o1 278.&1_21 Nul leul ... 21 Sluluul 132.1 ..... I Sllul 'tU 140.11 &,.1.41 $8&.7 710.0 nu 757.1 ,.u '0,. m.' ....... 
c~ 1 o 00XlIXXI883 .- . ....,.". r.=" 



.,. CA MBRIA STEEL. 

SAFE LOADS IN THOOSANDS or POUNDS 
UND'ORMLY DISTRIBUTED rOR 

BEAM BOX GIRDERS. 
Sate loo.d. below all: filured for fib", II~oi 15000 \)(lUnd. Pt'r tQual1: Inch., 

wit h UO rivet 1101 .. in bolt. llalljl" dffiucted. and I""lude welsh! of rimer. 

II , ...... 2-:"" 1·0.-

lr Wide. 14» It.. per foot. 

12W' ---
IMtuoo CecIla' ThlcltDe .. of Plate. in. l neb •• . 

10 Cealtr 01 for~O_\('rtJwr.W, U.TIfQ I'IIIfIL _. 
--,- I It I ' It __ ' I~"" ',ll' '''_'..'l 'h 1\ -

" ... 'S> ... '" ~~ '" M' on '" .. ... ,. 0 ' 0' w m . M "" • n '" ... ... ,~ 

" no '" 0' 0' ... .~ ... .. , .. '" ... , . ... ~, '" '" '" 0 ' ... '" ... "" ... .S ,~ .n '" .. ... on '" 0' W 4i & .~ 

'0 ". '" on ... '" .. '" m .~ ." .~ ., 
'" '" '" 'M '" '" '" .. ... "" '" •• m '" ... ,~ U • .~ .n '" ... no '" •• '" '" ,. W '" '" ... on '" '" .. .. !Il l ' 300 .. , ... .n '" ,~ '" ." '" '" •• 'n '" n, '" .. , '" .U • 0 ... '" ." •• ... on ... '" .. '" '" 

.., 
'" '" '" SO '" '" m '" '" .. , .. ... ... '" ... •• u • '" .. VI '" '" '" .. '" '" n, .. '" ~t9 ... '" m ... '" '" '" '" ... 

30 '" ,~ '" '" '" m '" '" '" .. , .. 
8 . ns ., ,~ '" '" '" '" m '" M '" .. '" m ., 

'" '" 1M '" ,~ '" '" '" 33 '" '" '" '" '" ... '" ,~ '" '" '" 84 "" '" '" '" '" '" '" '" '" , .. in .. ,~ '" '" .. , '" ., m " . '" '" .. •• '" 100 .. '" '" '" '" ... '" '" '" 37 'M '" .. , "" '" '" '" '" '" u. "" a. '" , .. 'M '" .. '" ... '" n, m '" a. ,n 'M .. , , .. "" "" '" '" '" '" '" , , , , , , , 

F!~~!ldt l :Jj:Uj 3IU 320.11 me 138.2' 3-13.111 :!.Sui :rn.~: leu: m.5: :mol 

Sl!etioll I ~61 72ui 7H.o 16\1.81 789.e' 111204 ' msl 8$8.2 ' 88 1.1 : voul 1»:7.1 ""' ... "-" -1 "1M o.Ieetiooo _ 111 8f " " " " " M " Q.OOOOOOOOI X. 



OAMBHI A STEEL. m 

SAPI! UNU'ORMLY DISTRIBUTED LOADS FOR 
PLAn GIRDERS IN THOUSANDS or 

POUNDS. 
T~.are _do below iad~ tbe .. eI,bt of the IIrdH.tId.~ cak:ub.eed for. 

II.b~eur.of 1& (l{J) POlindi 1>01".:t1Uo'" ,n<;h0ll U\O! net _tloll. The netactlo .. 
!. obtained by deducti ... boIet 6aurN .t U 01 ..... Incb In dia~ (for n· riveu) 
fro", bGlb """1ft. 

W~~·I "-' ..... w~~·I-'-:W X ji" 5"'Xaw !7"XU· 5"X3~" 

""'- Thkkn ... of rl&n&"e Th lcitn ... of rl&n&"e c.._ c.._ .6.D.rielln Inchel. ......1 .. ln Inch .. . - t i ~-!- t i I ! .,~ 

--'--1- ---
2. M " '" .. .. '"' 26 " " M " " " . 7 M .. " " M N " 28 " .. " .. " " .. ,m •• " .. " .. .. ,. 

" .. 
• 0 .. " n " .. " M .. 
. 1 .. " " .. .. .. " " a. .. " .. " " " N .. . a M .. .. " .. .. " '" .. .. " " n " .. " .. 
3. n .. " " .. " n " 36 " " .. .. .. M " .. 
37 .. '" " " " .. .. " 38 .. .. " .. .. .. .. " •• .. " .. M .. .. .. " 40 " .. .. " .. .. " n 
41 .. _. 

" " " .. " ro .. .. .. " .. " " .. .. .. " .. " " .. .. " " 44 " " .. " .. .. " .. 
4. .. " .. " " " .. H 46 " .. " " " .. .. " 47 " " .. .. " .. H " 48 " " .. " .. .. " .. .. " .. .. " .. .. " .. 
' 0 .. " .. .. .. .. .. " .. " .. .. .. .. " " " •• " .. " .. .. " .. M •• .. .. " " .. .. .. .. .. .. " .. .. n .. " .. 

w·' .... 1 I I 
, 

I I I 
Rl ... . .., 1II .l " ... , .... '''' -r"",;. - , 

J 



31. CA MBRIA STEEL. 

SAFE UNIFORMLY DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 

The...te load. below Include the we~ht of the elrner and a~ c:alcula~ for a 
fibrefilfll of l~ 000 T>OIInd. per ""uare 'nch on the net section. The ntt oection 
I. obtained by deductilli holes figu~ at }i ofan inch in diameter (for ~' riveu ) 
from both f1a~ 

W~~'I "-' .... W.b~' I-' .... 
30" X~' 6"X3~' 33" X "'. G"X3",' 

.,...., Tblekneu of J'I .. ~. Thlclm . .. of Plana'e 
c..w. c..w « 

.....,1 • • In In<;h ... .....,., • • in Inchet. 

""-ill Feet. I I I I I I I I I 
-----------------

3. " " ,~ ~ ,m ,n 
31 " " ,~ " '''' ". 3. .. .. .., ". " " '" '" 38 .. ~ " '" " .. '" on 
34 M " .. ,m " " 

.., ,n .. "' " " 
,,. n .. ,,. 

'" " " " .. ,m ro .. , .. '" " .. " .. .. , .. .. .. '" 3. .. " .. .. .. " .. '" .9 " ro " .. .. " .. '" 4. .. .. " " "' " " .., ., .. " " " " " .. ,w 
4. " " " .. .. " " .. 
43 " .. " .. .. n .. " 44 .. " " .. " ro .. .. 
4. .. " n .. .. .. " .. 
46 .. .. " " .. .. " " ., 

" .. .. " " .. " .. 
4. .. " .. " " .. " " 46 " .. .. " " "' " .. 
•• M .. .. " '" " " .. ., 

" .. .. " .. " " " •• " " " " .. .. ro .. •• " " " ro " .. .. " '4 .. " .. .. .. " .. " •• .. '" .. .. .. .. .. " .6 " .. .. .. " .. .. " . , " .. " .. .. .. .. " •• .. " .. .. " " " n 
'6 " .. .. " " " " " 

WeiPtpc I I I 11 508 I ,ro. ... I I I ,,,a Foot ill ... 101.4 '~2 m.e ....,. 



CAMBRIA STEEL. "" 
SAFE UNIFORMLY DISTRIBUTED LOADS FOR 

PLATE GmDERS IN THOUSANDS OF 
POUNDS. 

The safe Iood, below include the weight of the clrderand are c:dculated for 
a fib.., . t ...... 01 15000 pOund , per ..:..uare lru:h On the net ...,ti"n. The net 
"""ti<>n i, oblained b)' deductin, h"l.,. tillured at """ inch In dianletM (f"r U" 
riveta) from 00lh f1a~. 

I I Web PlateM" X "'" 
W.b I'bte 36" X "'. 

Flaop A"",," 6' X 4" X ~.o 
f1aDp A"",," 60 X .0 

F1aoce I'bte 11" 

~Ctster Thiekne ... of "I...,.e Thlckne ... "r n...,.e PI .. ..., 
to CoDter or AllIrln in Inches. In Inches. 
Ikartnp in ........ I -' -,-_I _I- I I I __ 1- _1- ...L 1 

, 
3. '-' on u, , '~ on '" '" "" ., ,., 217 
31 " '" 

,. 
'" '" ,'-' "" 'OS '" 

., 
'" 3' " ,~ '" '" '" m '" '" m ., ,., 

33 " 'M ,. '" '" '" , .. '" n, '" ., 
34 " ,ro '" u, '" 'M '" ,W '" m ., .. " '''' '" 

,. 
'" 'M 'N '" .. '" "' '" " " '" '" '" ,~ 

'" '" "" '" "' 37 " .. '" '" '" ,. '" '" '" '" '" 38 " " ,~ ,. 
'" '" '" '" '" "" '" a. " 00 'M '" '" '" ,ro '" m ,., 

'" 
4. " " '''' '" '" '" '" '" '" '" .. 
41 " " '" '" '" "" ,. 'M '" "" "" '"' os " " '" '" "" '" '" on ,so '" 43 " " .. '" '" ,. '" '" '" os, '" 44 " " .. '" '''' ''', '" '" 'M on '" .. " " " '" '" on '" '" '" on '" 4. " " 00 ,ro '" 

,. 'M '" '" '" '" 47 " " " '" '" on ,. , .. 
'" '" on 

48 .. " " .. '" '" "" '" '" '" on 
4' " " .. .. ". on '" '" '" ,~ ,ro 

•• " ro " '-' "" '" 
,. ,. 

'" , .. , .. ., .. .. " " '" '" ,~ , .. 
'" 

,. 
'" .. • " " " '''' '" '" ,~ '''' "" 
,., .. .. .. " " '00 ,~ '" '" m '" '" .. .. .. " " .. ,~ '" , .. , . , .. 'M .. " .. " M .. ,~ '" '" m '" '" •• " " " .. .. ,~ '" '" "" '" '" ., 

'" " n " " '" "" '" ,~ '" '" .. " '" " " " .. '''' '" , .. 
'" '" •• " .. " .. .. " '" '" , .. '" '" 

W;:':",w I Q8.0 1113.61128.8: 14UI IH.GI18UII1l6.712(l8.f l220·sl232.4 FOMiu 244.3 ....... 



320 CAMBRIA BTEEL. 

SAn UNIFORMLY DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
The ale loads below ;""lude t~ ~ .. ht of the lIird~r and are calculated for 

a fibre It..,.. of 15,000 J:und. per "Iuare inch on Ute net II«tion. The ntt 
_ tioll to obtained by eductillll hoi .. fi,urm u ~ of a n incb in diameter 
(for ~" riveto) from both tlanees. 

w"'". .... x ~· I 
Ji1aD&e AD&Ia IY" X 6" 

I w~ "' .... x~· 
Fbap AucJee tf' X r X ". 

~'Ir.ap PI&teo a" 

".. ::...~ Th1clweu of J'lanio Thicmeu. of nang. 
lo'C:t. of ~Iea in lneb ... 1' ........ in lncilM. 
s-iDp iD , ... I _ 1- _ t_ _ 1_ _ 1- _ 1- -'- _t _ ~ 

30 ,~ ,u '" ,~ '" '" ., ,~ '" 'M m '" "' 
,.. 

.2 '"' '" '" m '" '" '" 3. ~ m ,~ ,~ ". ., m ... 
34 " H' '" '" '" '" '" '" 3. " no '"~ '" '" '" '" •• ... •• " '" 

,. ,. ,~ '" m '" '" 37 " 
,,. m ,~ '" on '" '" "" •• " 'OO '" ,~ 

'" '" ." '" ... 
3. 83 '00 ,n '" '" ". '" '" ., 
40 " '00 H' '" 1m '" 

.,. 
'" ., .. N ~ H. , .. '" '" 100 "' '" 42 n " H' '" 1m '" '" 
,., 

'" 43 " " '" 
,. , .. '" ". "" ... .. " " ,~ '" '" '" ". , .. '" .. n 83 '''' on , .. ,ro '" ,~ "" .. '" " ,~ H' '" , .. '" 

,., ." 47 .. " '" '" 
,. ,. m 'M '" 4. " .. .. '" '" '" m ,. '" 4. .. " " '" 'M ". "" '" '" 00 " .. " H' , .. , .. ". m '" " " N .. ,~ ,~ , .. ,., m '" " " n " "" '" '" '" , .. 

'" •• " " " '''' '" , .. ". ,. 
'" .. .. " .. '" '" '" '" '" m .. .. n " '00 ,., 

'" '" '" '" •• .. n " .. on '" '" ". '" " " '" .. " '" 
, .. ,~ ' M '" • S ~ .. 83 .. ,. " . '" , .. , .. 

•• " .. " A '" ,~ '" ,~ 

'" 
Vi~IJtW 

"" " .. 14u I 1S2.7 , .... 214.1 '" ~" ... ~1.1 

""'""-
N~. Wh~ Flan~ plaeee a~ thicket than "'~, ule two platel. 



CAMBRIA STEEL. '" 
SAn: UNII'ORMLY DISTRIBUTED LOADS FOR 

PLATE GIRDERS IN THOUSANDS OF 
POUNDS. 

The .Ie Ioadl below include the ........ bt 01 111e tlole •• nd a~ Olkulated 
lor. libre IU __ of 11;000 pound. per ~ua~ Incll on the net lOOttion. Tile 
net "",,tlon II obtained by deduct;n. boLet lilll'oed at olle Inch III diameter 
(lor J\' rl~e~) from botll fbRll:e-. 

I I Web PlateU' X W 
Web !'Iated" X W 

.,.... A.,p. tJ' X (. X W 
n. ... A ..... rX (· 

FIaop Plat. 14" 

DiowaCerlter Thielma .. of Pl ..... Thielm ... of Pl ..... !'tak 
"" Centerol .6.D&"lea in Inch ••. In Inch ... 
a-.... ill ,- .L _q.L _1 __ 1_ ..L L i..L ..L _1- -'--

• 6 ". ,~ '" 
,. ,~ ... '" "' 

, .. ~, ... 
36 " ". n' ,~ u. ,~ '" '" ~, '" '" " U '" '" 'M on '" '" "" '" Ul '" 36 " '" '" '" ,~ ,~ ,~ '" 130 ~. H' •• ., "0 ,~ ,n 'u u. '" .. ~, ~, '" 40 " '" ' U '" 

,., on ,~ .. ". '" ~ . 
41 .. ,~ m ,ro '" 

,. ,. '''' '" '" ~, 

4. ~ '" '" '" '" ,. ,~ '" .. m ~, 

43 " .. '" '" '" '" '" '" "" '" ~, 

44 n " '" 
,., 

'" 157 I '" ,. '" '" no .. " U '" '" '" 
,. 

'" '" ,. "" '" 46 "I " 
,. 'u 'ro '" ,. m , .. .. '" ., 

" " ,~ '" '" '" , .. on n' ,,. 
'" 4. n .. ". ,., ,. ,. '" ,~ '" 

,. 
"" 48 " " '" '" '" '" ,. ". '" '" .. 

60 MI .. '00 '" '" '" '" '" '" '" ... 
61 .. • .. '" , .. " . .. , ,~ '" 

,~ '" O. " ~ .. '" ,~ '" '" 
,. , .. '" '" 6. • " " '''' 121 '" '" '" '" '" '" 64 U " .. '''' '" ", ", ,., 

'" on ,. .. • " " ,. '" '" '" 
.. , ,w ,ro '" 06 " " .. '" '" '" '" '" n' '" m ., 

" " .. '" '" '" ", '" ,~ ,. m .. ., 
" ~ " '" '" 

,., ,ro ,., 
'" '" o. " n ~ " '" '" '" 

,~ .. , ", , .. 
60 .. " .. .. '"' '" 

,~ 'M .. , ". , . 
61 " ro ~ • 'M ,,. ,~ 'M '" ,~ '" 6' • ~ " " '00 '" ,n '" '" '" 

,., 
63 M .. ., 

" ' 00 '" '" '" '" , .. , .. 
64 .. " " .. ' 00 ,,. 

'" m ". , .. , .. 
" · .... l per 

1105.7 

, 
\6$.3llfU 204 . ' :IU! nul 240.1 rOOf. ;,. 121 .3 131..5 150.. t.52.0 

""""-



". CAMBRI A STEEL. 

SAFE UNIFORMLY DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
The oafe load. ~ include the wclllht of the gird". and , .. " cakulat.ed for 

a fibn: ,treM of 15000 pound, per 8Q.u.an: Inch On the net aectlon. The ""t 
_1Ion is obtained by deductillll boleo figu~ at one inch ill diameter (for Ji" 
riveu) froID both llanan. I w~~ •• rxw w~~.~xw I F1aage ADds tI' X tI' X ~. 

FlaDpA .... tI'Xtl' 
FIaD&e PIt.'- 14" 

Oistuee Calor 
Th1cImIU of Thickneu of n anp put. J'~AIl&'IN to C$tor <I. in chN. lnIn<;_. 

BeerinpiD 
}'-" 1 -,- _ I- _ 1- -,-_ I- _I_ I -.!L --
•• .~ • M ... '" ~, '" m .. .. .~ ... ' M ~. .. u, '" .H 
37 ... .M .N ~, U. ,.. n. '" 38 ... ... m ~ . ~, '" '" '" '9 .~ . ~ ... , .. ~. u, ... '" .. 
40 .~ ,M 'M n. m '" '" m ... 
41 n. ... ... ,. 

'" '" u. '" '" .. n. '" 
.. , '" '" '" ., '" '" 49 .., •• •• .M n. ~ . '" ~, .. 

44 m • n ... ... ,. n • '" '" n • 
4. ... .~ .. , .~ 100 , .. '" ,n '" 48 .M .~ ... 'M ... ,. m '" '" 47 .00 . ~ .n m ... '" '" '" '" 48 • m ... •• m .. , 100 '" '" ~ . 
49 " m 'M '" •• , .. .. m ". 
.0 w n. m .M ... • w .. m ,n .. " n. ... • • m ... 100 '" .. •• M m on •• m •• .w ,. 

'" •• " .w .~ ... n, ... .00 .. '" .. .. . ., .~ .M .., . " ... ... '" .. " 'M ... 'M •• n • 'M .w n. •• w .00 ... ... ... m .'" .00 '" • 7 • >0 • m .. , • M . .. '" ... '" •• • " n. •• 'M .M '" .W ,. 
.9 '" " m .. , 'M •• m .M .. 
60 .. " n. ... ... ... • ro ... .. . . , .. • . .. • M ... ... 'M 'N .., 
•• " 00 .., ' M 'M •• 'M n. •• •• n .. ... •• ... • M •• m ... 
64 " .. .00 '" ... ... ... ... ... 

Woicbl per 1 ~ 1 ~ I· ln$ I ·2 1 ~ 1 ~ 1 ~ l mJ ! ~ Foot;" 
"'""'-
N~. When P'Ianie plate! aIe thicker thaD ~ •• \lie two plates. 



CAMBRI A STEEL. 823 

SAFE UNIFORMLY DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
The ... fe load . below include the wei&ht of the lirder and a..., calcu1:11ed 

for a tibre.trna Qf 15000 lXIundB per oquare inch on the net ..,.,tion. The 
net ..,.,tion i. obtained by deducting holeo fiaured at one inch in diameter 
ifQr >i' rivct.o) from both fl3nll"'" 

Web Plate 48" X W- I I Web Plate 48" X ji' 

FIaD&e AIIIIeo II" X 4' 
FWIce A.QCIoo G" X t· X ~. 

FIaD&e Plat.. 1(' 

Diota""" c.oi<!r Thlekn ... o f Pi ...... Thlekn ... of Plang. Ph.1.e 
toCeni<!rrJ Anglee In Inch ... In In chea. 
s-inpin ..... ~ 

I _I _1- ....L _I ....L _1_ -'- ....L _I- I --
8. ,w a. '" ,~ '" '" '" '" '" '" ~, 

36 '" '" 'M '" u, n> u. 'M '" "" m 

" '" '" '" ,~ '" "" ~, '" '" '" '" 38 ". '" '" " ,w '" '" ~, ,~ ~, "" 8. 'M '" 'M '" '" .. on '" '" 
,., W, 

4. 'M '" ", ,ro '" ... ~, '" '" '" "" 4> "" '" '" '" 'M ,W ". '" u, '00 '" 4. '00 ,u '" '" ". '" '" n, u, ,., 
'" 43 .. '" ,w 'M '" '" .. m '" '" ". 44 .. '" '" '" '" , .. ." '" n, , .. '" 46 .. '" '" '" '" '" '" '" n> '" 'M 

46 " '" ,w ", 'M '" '" 
,., m m ~, 

47 W '''' '" '" '" '" '" '" '" ~, '" 4 8 ~ '''' '" ,n 'M liO '" '" '" n> '" 4 8 .. '" '" '" '" ' 00 '" '" .. ~~ ~, 

60 " "" '" '" '" 
,. m '" "" '" '" " " '00 '" '" ", ,., 

'" '" ." '" '" " " " '" '" ". '" ,W 'M '" U. '" 63 " .. '" '" '" '" '" 
,., 

'" '" '" 64 " .. ". '" ". '" , . m '" '" '" 
" " .. 'M ,~ '" , .. '" m '" '" '" 06 " " '''' '" '" '" '" ,ro '" '" W, 
07 " .. '" '" 'M '" 

,. 
'" 'ro '" ... 

06 n ~ '" '" '" '" ,~ ,. 178 ,~ ,., o. " ~ '" '" '" ,u ,w '" on 'M '" 60 ro .. " '" '" 'M '" ,~ ,ro ,~ '" 6. ~ ~ " '" '" '" '" '" 'M m '''' 62 08 ~ " '00 '" '" '" '" '''' '" '" 68 " " " '" ,w m '''' '" '" m ,~ 

64 00 ., 
" '''' '" '" '" '" 

,., 
'" '" 

Weight per 
1113.31128.11 Hf.l I 1~a5 l l7U 201:).)1212.01 nul 235.S! U7.71 259.8 .'00\. in "" ... 



324 OAMBRIA STEEL. 

SAFE UNII'ORML Y DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS . 
The afe load. bo:low indude the "''''8ht of the girder and are ralculated for 

a fib .... trcso of 15000 pOUnd. per .cjuan! inch on the net oectlon. The net 
-ection Is obtained by deductlna: bote. fia:ured lit one incb in diametM (for Jii" 
riveuo) from both fta~. 

w .. "'. <S. X ~· I 
FIaDco AJII\eo &" X 6" 

I w~"'."'x ~· 
FIaa&e ADIIeo 8" X 8" X W 

F\aQp Plateo W 

DirtaoooCca\ft" 
Thtcltneu of Thiclrn.,.. of Pb.na'e Plate J'~I6I 1<1 C ... w.- cI. In . LD Illchel. 

BariDpin 
.'OIO\.. ! I 1 ! I _ 1 _ _ I- I ~ --

" '" .~ m '" .. on 'u '" 36 ". . .. '" v. '" ." '" ~, ,. 
'" .& '" '" '" .. m '" 3. .. , ... '" '" '" ~, . .. '" 3. . .. us ~. '" '" '" '" ,~ ~. 

4. .. s m .~ '" '" '" '" 317 ~, 

41 ... '" ... W '" ns m '" '" 42 .~ ." m '" ~, '" '" '" '" 43 .~ .. , .~ '" '" '" '" '" m 
44 m .M '" '" ". '" m .. .~ 

4, m .. , u. "" 
.., U • '" '" '" 46 .~ u, .ro '" '" ". ,.. no '" 4. .~ '" '" lU '" '" 'M "' '" 4. ." .., ." .. n • '" '" '" .. 

4. u. 'W ... '" '" '" '" '" '" •• m '" '" .~ '" '" "" '" ~. 
61 m . " ." ." ,. n • .., , .. '" •• m '" ... ... '" '" '" '" "" 63 .~ .~ ... ." .. '" '" ~, '" .. .. , m ." ." '00 '" m '" '" .. '00 '" 142 ... ." .. '" "" '" .6 ." m .w m ." 00. '" n, ~. 
67 .W ... .. , IU ,SO ... no m '" •• • 00 '" ." m . .. .~ '" '" ZH •• .. ... . .. ... >N ". '" '" '" 60 " u, m ." ... us .. lU '" 61 ~ Ul ." ." '" .& .00 '" ... 
6. " U, ... , .. m ." ... "" '" 63 U ... '" '" ... .. ... "" m 
64 .. '" lZ2 .M •• 17G .~ ... '" 

WeicM.ptr I .. " 1· .. · I ·n· I ~" I , .. ,[ "" I '" 1" .. 1· .. Foot ID 
P ...... 
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CAMBRIA STEEL. .20 

SAFE UNIFORMLY DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS . 
The safe load. ~low incLude the weia;ht of the ii,de, and 'Ul' calculated 

ro, a lib", UTa!! of 15000 pOund. per aQuare Inch on the net ee<::tion. The 
uet IleCtion i. "bta;~ b)' deductinK hoi.,. fillured at one inch in diameter 
(for Ji" riveuo) frQm both lIanKe&. 

Web Plate eo" X,.' I I WebPlat~ W' X W 

F\aace And .. &" X ~· 
FIa~ Anp,. 6' X 4' X!" 

F1a"ie Plat.. 14" 

DioIarlooCenl« Thlckne ... of FIance Thlckne" of FI"Dlre Plate; 
to Ceuter"c Anglu In Inch u . In I nehu. 
a..rillll"in 

.... 1. 
- '--1-1-1_,_1- ...L _11_1 I_I 13_ _I- I 

40 143 172 199 1 m ~, 2M 291 ! 312 331 '" '" ., HO 163 195 220 ,~ 262 2S1 W 32& '" ,~ 

42 ]31 1&1 190 215 ~. 2M 277 :?g1 318 ". ". 4. '" '" ' 00 '" ~, "" ,ro "" '" '" '" 44 ,w '" '" '" '" '" '" '" '" '" '" .. '" '" m w, ,~ ". '" '" w, '" '" 4. '" ... on '00 ". '" '" '" "" '" '" ., 
'" .. , "" ,~ , .. m "' '" '" "" '" 48 ,w '" , .. , .. '" '" ~H "'" 2i8 '" '" 4S 111 , .. '" '" "" "" '" '" on '" 

,., 
'0 '" '" 

, .. '" W, '" '" "" '" '" "" " '" '" , .. m '" 211 2Z8 '" 262 ON '" ,. "" '" '" '" 'H m '" "" m '" "" ,. , .. 'M 'ro m , .. '"' '" '" ~, , .. '" 64 , .. 
'" '" '" '00 ,., 

'" '" '" '" .. 
" '" ,~ '" '" '" 

,,. 
'" no '" ~. 271 ,. '" '" '" '" ON '" '" '" '" '" 210 

" '" 121 H" ,,. 
'" 18§ '" '" ~. ,~ 'M 

" " '" "S , .. on '" 
,., 215 "" '" , .. 

'S " '" '" 'M 'ro '" '" ~12 '" '" '" 
60 .. '" m '" '" liD '" '" '" 237 I 252 ., " '" '" '" 'M '" '" '" '" '" '" ., 

" ,n '" H' ,., l i 3 '" W, 215 '" '" 6. " '" '" '" ,w m 'M , .. '" '" , .. 
64 " '" 12~ '" '" ,~ '" '" 

,., . ~ '" ... I ., M , .. '" '" '" 'M ,ro '" '" '" ~, 

•• " :~ I '" '" '" '" \16 '" '" " . '" .7 " '" '" 'ro , .. on , .. '" '" '" .8 " '" '" '" '" 
,,. 

'" '" 
, .. "" '" .S " '" n. '" H. , .. , .. '" '" '" '" 70 " .. 'H '" '" '" , .. '" '" '" '" 

Weigbt per 
I Izul HUI UHI U3.sI18UIZ1MI 217.3\ 239.2

1 
~l.I i 2113.01Z7U Fool in 

l'<>undo. 

) 
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"6 CAMBRIA STEEL. 

SAFE UNIFORMLY DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
Th~ ... Ie load. below include the "''''''ht of the prd"r and am calculatN 

for II fibre ,trees of 1.5000 pounds per ~ua.., Inch on we IW:'\ oecUon. The 
net _lion I. obtained by deduct''', IIoLeo filure<i at one inch in diametu 
(for JiM r!~) from both na.~ 

I I w .. "' .... x~· W.b Plate &l" X "'. 
FIaDco A.ocIM 6" X 6" X W 

F\aDeI A ... 6" X 6' 
~PI&u. I4· 

ow-c._I Thickn .... ot "anae Thlckn ... of FlUlt"e Plate 'B!:: I': __ "nate. In Inch ... In Jnchu. 

Foe\. t _ L _,_ -.L _1 _ _ '_1_'_ -.L -.L ..!...-.!L 
40 'M 'N ~, '" '" '" ~. '" ... ... '" ., '" ,~ m '" '" '" '" M' ,n .., m 
42 '" 'M '" '" 276 .. ,~ ~, ". ,~ m 
4' '" '" '" ,n 'w ~, m ., '" '" m 
44 '" m w, ., ,. m '" '" '" on m .. '" m '" '" "' 

., 
'" ", , .. ,. oro 

46 "0 ,~ , .. ,. ., . , ... ... '" '" 'N 
47 '" 

,. ,. m '" '" '" '" ... ., '" 46 .. , ,~ , .. '" '" '" '" .. '" m '" 4. '" 'W >S. '" "' 
,. m '" '" '" ,ro .. US ,. ,~ W, ., ., 2,6 '" '" ,~ '" .. U, '" "S ,., m ... ,ro ~, ... '" '" " ,. ,~ no '" m , .. OM '" '" '" •• .. '" '" m '" '" '" ... on '" '" ., .. no , .. ,. '" '" ,w '" m ~, .. '" 

" no ,n ,. "s '" '" . , ... '" "' 'N 
'6 m '" 

,. >S. '" "' '" '" on '" '" .7 '" 
.. , , .. '" 

,., m '" 
., 

'" ~, ". •• m ,. '" ,w ... '" '" '" '" '" '" •• .. , m ,. no '" '" . , " . .. m "" .0 .. , , . '" m ,. 
'" '" ... ., m .. ., ,~ m , .. ,ro '" '" '" '" .. '" N' ., '00 ,. u, '" '" .. m '" '" ... m •• ,,. 

'" , .. ,. ,. .,. 
'" "' , .. '" 

,., 
84 '00 '" u, ,~ '" m '" '" '" '" '" •• .. ,~ u, '" ,~ '" '" '" '" '" ,n 
66 " ". ,~ '" '" '" .. m '" , .. '" • 7 .. '" ... '" >n ,~ .. '" ., '" '" 6. • '" ,~ '" m ,., .. '" '" 'n '" •• .. '" '" ,W 'M '" '" '" '" ., '" 7. " m '" u. '" ' M '" .. m .. ., 

wcipt pe!" ) 139.0: 157.sl17U)Ig4.2j211.S) 2H.1)25U' 271.5\ 283.41 295.31319.1 FOOl. in "" .... 



OAlUlRIA STEEL. ,.7 
GRILLAGE BEAMS FOR FOUNDATIONS. 

I . d.I~in, f<>auda.i ..... f.,.. ... !b.,.. colo",,,. e&lTyl", l>eawy loado ..,.,i", upOn 
.he ooil. 01 10 MCaMIl' 10 d,Olribui. lbe .. ~i,bl 0_ •• "i1&ble .r ... ud ,hla i . 
readily &«ompliobed.in a ...... 11 depth, by ... ~.,..ua,.. c<>m~ of ..... 1 be.",. 
hnbcddod'" tone,..,. • • ho. obrio,ia,'1le nee ...... y of Iui:~ _I of _..-rr and 
d.~p nellYalOons. For h •• ..,. I_d. On 000101 .m.U bearing power .b..,. . ien <JI 
~."'" may be neeeua.,. . .. hil. fo.IiRn, •• l"",u and 0001 of ,rea ... beari" .. pow .. 
• wo .i ... olbeaml will Ordinarily ... iIi ••. 

The rriUap beam ... hkb InI'O be "",cunded by COI\Cr'de ohould be lpactd 1>01 
1 ... 'ban'" apan in .... de ... beI", ... ".II<o Ii.oDVO.oo .ba. ,11<0 ...-rete .... y 11<0 .bor· 
<>ughly .... "'od 1>0< .. _ .he .... aDd ......... pc • .,.. ... ..dard CIM·1rooI Mpan.' on obould 
be nstd .o maln"'n ,he beaml;n prop<1' ~"ioD. 

Know;n, 'be , .... ! ... I,b •• o be carried and ' he .Uowable '",.nolly of load, .. , per 
aqua'e rOOl 01 tb. lupporlln .. ooil. Ihe .rea 01 . he footin!!, "'qul,e<! co n be ... dily 
found, whiCh, .. k ... I .. ' oc.,...;den.l ...... i.h ony ool>ereondlt' ..... Un>!.I..., ' he f_.". 
proponloMoI ,he fOOlin, . .. iII d ...... lno lhe n . ...... 1 dh ............ 01 the rCURcIolioD. 
Tbe.,."... ..... y be cOO>llderod. ..... bj«led.o. unil_ k-I u .... di", ow .... por-
. ;.,., 01 Ihrir upper ... rfac ... , he """, .. 01 .. M.b Ia ., , he ..... , •• 01 Ien"h 01 . b. 
beams. ud .. be'n, .. "If_iy IUpponed froon belo_ .h"""bout .bei>- leqtb. 

Under thelC d",om".neel, the muimum bendin .. "'''''' .... will ""'Dr . t the 
«n ••• 01 the bea", Ind. u.lng lb. " .... llon &i_en for ,he upper .Ic. In the oketcb 
bel_, .hia bendl", momen' for ..... beo.m will he., foil.,...! 

.. 

Be..!"" mom .... In lacb pouDdI -7 (c - b) 

:~:.:;\~;!::: .. ~;:,;iDcl>u .nd W 10 , he .0<.1 .. eillb. ;n pound ..... 
i I ..... 1 load by . he ntlmber 01 beams c<>m~ln .. 

" 

.~]I K_' 
; wi.b outli. 
'0 .he ",eb to 



"" 1 
'9. CAMBRIA STEEL. 

&XTIUCTS paOM TBl: BUILDING L.a.WS OJ' V.a.JLIOtTl CITRa. 
u •• ~ for J'loon in Diff .... nt CI ..... of BUUdln~. l;a:cluain of 

th. W.lcbt of tbe JlaWia4 of ColaW"C OD. 

ca.riHd to lilT.) pounda P4r Squ.o.n Poot . 

kL .. ~ .. ',..,.. ..... ~ .... ~r. -'1- = Pl.-rI ,- ""' . - ... ...LlDIIrWoI. j -. 
1 Atla..l& -~ 'M " " .. 
2 Ilollimon. ~ 'M " " 73(1). l U . ........ 

r~" 
'00 "" Il~(.) 

'" 
4 B~'&I0 

40(dl W W '00 ' 00 

" O C"- ""., M M " ' 00 ., 
e 'c~ .. '''' ~ .. '''' 7 C ....... 1 !U) m .. ",., r" '" '''' • ","ft. W ro "'., ... , .,,' I~n 

• ...... .. " 12~ " 
10000d ",., .. , j~ '00 

10 "w ... .. , .. '00 , .. 
11 J...,.CII1 .. 'M " " .. .. [.0."' .... ' 

IZSt) 

" " '" .. ,. Louitrillt ~ , .. " " "" .. Milnuk •. '" .. .. qg { : .) ,. Min_poi;, .. '00 " '''' '" ,. Nentl!, N. J " '" " " .. 
17 New' II ..... r~) " '" ,. 

S"' OrIMnol. "' .. " ro f~(<l '" " lS .... yon .. " .. " '''' 20 ,' .... Ioddplod ro '''' '00 '00 
21 il'lt.rp .. 

" " ro '" ;01") 

22 PortIoDd.o.. """ , .. .. r" { "".) 
M Ii·) '''' 23 r-id._. "0(" 'M " " M 

24 ~, """) ro ro ro ro M 
26 ~t_ Loa. ~ 'M ;'J '''' '00 

26 \~I' 1'&111 .. '" " 
l'U{e) 

'" .. 
27 ~ •• .... ciooo. '" '" .. IUle) 1 ,,,., 7&1.1 1 2~(.) 

28 ,!leaule { i 5lb) 

'" .. 100( •• 73(1) .. " '''' 29 1~,. ........ " f~C) rll)lS) 00(.) ""., .. " " '''' 3. \1,.ubjaclOll { ;&(cl LlO(s) 11 0(,1 

" '" " " 31 1I'~.ll_ .. '" " " '" 
(a) Where _IS Ire filed; (b) Publk room. ~I", 500 1"1. ft . _1ft; 

(e) ~bll'o roo_; (d) Oo<upioMl by Ie-. t han 2,\ PC' ....... ; (~) Sieo:",D,I: 
acrommod';oL ". lor 20 or more ~ ... ; (~FI01t 1Ioor-II0te4. TtDellleuLl 
and 1..od&ln~ lIou_; u) Roo_ and II)Ke:I or public: llie or c:omlnOtl llie 01 
ttnantl; (h) T~"""'t"t 11011_ and 1I0t~L •. 



CAMBRIA STEEL. .2. 

EXT.ACTa I'ltOM THE BUlLDlNO LAwa 01' VAltIOUS CITIES. 
Lift Loada for I'loon in DlJfenDt CI_ of BuUdlnp, bdudft of 

the Weicht of the Ml.lAlrlala of Co ... tru,,~lon . 

(it_riNd w un.) ~\lD4s ~u.n Foot. ..... I .... I IN.,..., ' .. ~.,. .... 
• 

"" .... ~ hlOriAlo.) ...1 = IICIIll'Iq. ............ ~. ~. 
.... .. 

1JcIo1!lftr., lUlOri& 

" IZO '" 4011) 30m , .. , 
'00 I Z~ 2~O(k). 115 40(1) 20U)(I) , .. • .. .. IZ~ '" 40{m) . . ... • 
40 en) • IZO '" 40m 40(l) 4 

{ 40(0) I 40iQ) , .. , .. 25(j) 2$(j) , , .. , .. 
" , .. .. , 15(j) Z~(j) ... • 
" 

{ , .. { 12$(11) , .. ••• JOti) ,., 7 "'(0' , .. 
... .. '" '" .. " 8 

I :u') { :ZIP) I\i~:~l. 100 
{ 200(1) .. .. '" • '" .. . . '" I!$ "m "''' . 

,. 
" '" .. , "'" 3O(j) "" H 

... .. . '" '" 
2&\ .. )(u) i ZOlv)(u) ,. 
" .30 . 

'00 '00 ... '" .. "", ,00 " 50 " '00 " " 1r.0 ,. 
" '00 , .. 

, j~o 
30(1) 30m 'OC<; " " I~O ~Oli) 30UI , .. ,. 

.. '" '" 40(1) 40(() " .. rz~ ,., 30{m) , , .. ,. 
", ", '" 120 .. I 30U) ... ,. 

.. '" '" " " 2. 
125 ,., {60'j) I )O(j, .. 21 4Q(m'l 

" 
12$(<1) ,., 

" .. ... •• 
. { ",",I 

'00 
125 "" 40(m) ... •• 

{ 6O(n1 
, 

'00 '00 ' 00 ,., 40ijJ 40ijJ ... .. 
'" , .. 401m ... " .. '00 '00 3O(j) 30(j) ... 2 • 

" IZ5 '" 30(1) ZOUI '" 2 7 

" '" 125 .. ....... 40U I 40m 28 

" '" '" '00 .. .. '" 2. 

'" '" UU) 15(1) 3. 
'" 

, 12H7$ 1 2~ ,., "", 30U) .. , •• , pf ~r -1Q.~1~ foot of lurfa~; (j) Per lI<liia~ foot, meu~rm horizontally: 
k) II ..... !' 11<>nL'~; (1) W"" ... ~~ lor i.~blk _mbly Qr lpedal pu~ 

uoe _me load ... floors; (m) Hat; (n) rl"-u; (0) Gro~nd .ra Ieso than 
500 *I. ft.; (p) Small; ('I) 1st floor; (r) Li~ht atora&e .nd "",nufacturin,; 
~1 ... Vy ~Mrc"'ndloe ItofaSt!; m 1I0ttl corrldQr1l; (u) o...elli"&l; (v) 

• and outb~ndi_. 



.,. CAMBRIA STEEL. 

EXTRACTS PROM THE BUILDING LAWS OF 
VARIOUS CITIES • 

.u.x.OWULlI: UlflT 8TUSSE8 rOR 8TUL ~D IlLON. 

IBniHdto 191i,) Poundo per Squ .... In~h. 

T en.JIlon . 

•• Cill· ..,'" ... 'Ii'~~1 ... ... ... ,- .... 
. 

, Atlanta . """ """ """ '"" , Balti"""", : . """ """ """ ... 
3 DoRao .. . """ " .. " .. ····3000 ... 4 Rdolo .. """ """ """ • ~,- " " .. """ """ ·· ··3000· • Ci"';"nati . """ """ " .. • c ....... ',"00 . . . """ .. ,i>oo . .. • D"". " .. " .. " .. 
• Delloit , .. 16 000(d) IG OOO(d) " .. , "" 

"~a K&rtlord(O . .. .. "'iIiOilO . ... "i:i oo(i' H ...,.t.'ity .: .. " .. '"00 
>2 I.Qo AIIiM(e). ... . . ... ... ... ... . . .. . .. . . . . .. ...... ,. Lou;"';l'" " .. " .. " .. ,. Mij...,u,e .•.. " .. " .. 12000 

" MinneaJx>lio . " .. " .. ',"00 , .. ,. Newark,N. I . " .. " .. " .. , .. 
1. New H .... a . . . """ .. "iliooo" " .. ... 3'000 " 1. N •• on.... ... " .. 12000 ,. N •• y ork .... " .. " .. .. . . . . , .. 
•• Pbiladelpbia ( 14 r.oo (c) 12500 .. ..... Ie 250(d ) ' ., 
~" " .. . . "iGOOO .. " .. .. '3'000 . 

" Ore . .. 
...... .. " .. " .. 

23 Pn:rvO:leDoe(e) .. .... .. "itiooo" .. "iti"oOO . . . . "j:! 000 .. .. '3'000 ' 
24 Roebeoter . . 

•• St. Louio{f) ...... .. ... .. "itiooo 
.. . . "ifiooo . . ... i:i 00il . .. . '3'000 . ,. k Paul ...... 

2. San.~ " .. """ " .. . . . 
28 S.11.Ie .. " .. " .. " .. ..... 

" .. { ""~I , .. 
2. -. IG OOO(a •. ...... .. . 
3. WMilloglon " .. " .. " .. , .. 

""" " .. " .. , .. 
8 1 W_,M_ .. .... 

(a) Annealed; (b) Not ann~led; (c) Mild Steel; ", Medium Steel; ,., 



CAMBRIA STEEL. 8 .. 

EXTRACTS FROM THE BUILDING LAWS OF 
VARIOUS CITIES. 

ALLownu: UNlT STJLJ:IUIES rOK STEEL ANO IKON. 

(a.m.d. to In1.) Poulld a ~ Square IlIcII. . 

ZJ;ttlme Fibre Str . .. (Belldinr). ... 'I"",,~11ta ""'~ .. .... ..... ......... T "'" ... ..... """ ... ..... , .... ..... . -J._ .... .:Ji:.. .~ ... ... ...... ----
-;;;-I~ 

--~I~ -- -.... " .. .... ... J .... 210000 L5000 · iiooo ' " .. .. .. J .. • .... n~ ," . " .. .. .. .00 - 3 .... ........ .. .. " .. n .. " .. ... • .... " .. -- " .. - -.... , -- .... , .. • .... " .. .... " .. " .. .... , .. • .... " .. .. .. -- ... . -- - -- 7 .... ........ .. .. · ii 000 --- " .. -- .... • .... .... .... " .. -- " .. - -- ..... 9 

- -'j4000' . " . is '000' ' ii 000" - -- ,. 
It 000 . '-ili 000 " .. .... , .. 11 

- - - -- .... 
- - - -........ -- . ... .- .. , . .... " .. " .. " .. -- --- " .. , .. ,. 

" .. " .. -- 'i2000 
- -- .... , .. ,. 

" .. Le ooi:, ' " .. " .. " " .. ',"00 " .. " .. " .. " .. I' 000' '3000' ,. .... "' .. .... " .. " .. " .. 17 

" .. " .. " .. " .. --- -- -- 'it 000 . '3 0i:lQ' ,. 
" .. "' .. " ie 000" ... .... -- ..... ...... .. " .. , .. " ..... .... ..... ........ . ....... ....... .... . ... S 150 •• " .. " .. " .. · ii 000 ' i6000' . 'iiooo" "j 00(1 " " .. "' .. " .. " .. • • - -- "3000' •• " .. " .. " .. " .. .... " .. " .. • • 

. 'ii 000" "3000' •• " .. " .. " .. " .. .... " .. •• " .. "24000 ' " .. · ii 000' .... .... 
Loo("i 

, .. 27 " .. " .. " .. , .. •• " .. "' .. " .. ....... ....... ..... " .. "" .. " .. "' .. " .. " .. " .. " .. " .. , .. 8. " .. "' .. " .. " .. " .. LZ 000 " .. , .. 81 

D.unnlned by the betot Idodem pnactloe; (f) BuLLdina Law. btl ... revlaed. 1917. 



832 CAlilBRIA STEEL. 

BXTRACTS FROM THE BUILDING LAWS OF 
VARIOUS CITIES. 

"'LJ,.OWABLJ: tJNIT STUSS~S POB. ST££L .AND mONo 

(an-lied to 1911.) Pound, per Square Inch. 

.. .... ... ... ... 
Comp ..... lon • .. ...... ' 10M 
I- e .. ...., 

~lMbJ • 

.... ... ~ "" ... I~ .- .... -- -....... ....... 
-1----·--------

1 Atb.D~., .. 
Ii Balc.i"""", . ..... 
.. Bwrolo ... 

" .. I'" " .. " .. " ... I'" 
" .. " .. lZ000 

" .. " .. " .. " .. 
II ~. 1Icnx.) 1 14000(a) 10000('), 10000(,) 
6 CiDti.JuIM. 11 000 .1000 I!OOO 18000 
7 o-Iaad .. ... , . !f 000 12000 
8 0.-. . ... . .. .. UOOO 

10 IIMtford(I) . . . . 
9 Detn!il.. (b) (h) 75%51"j ~I. 
g ~~) .ie·ooo·' i8000 12000 IGOOO 

~ .. " .. "' .. " .. 
(~OOO(O ~000(0) " .. '" .. "' .. 'jle ooo(f) 
20000(1) 

" .. " .. " .. " .. 
12 OOO{t) " .. 
12ooo{t) 

13 I.(IU.~,. 16000 11000 12000 , 18000 :HIOOO I~OOO 
14 Milnutee . 12000(,)1 U 000[, ) 10000,-) 8 ooo l,) :HI OOO(k) 
16 M'~ • . !fOOO 18000 12000 18000 18000 ' jsooo 
18 N~N.J. IlOIlO 11 000 nooo 1 18000 20000 UOOO 

17 Neoo lli.ftOI . . Ie 000 . 12 000 20000 IS 000 

~B ~~~: {I: 5(~)! 11 000 . 12 000 II 000 :~~~:: :::: 
20 Pbiladdplua.. .8 2MI(d )" . . . 12 ~ II G70 ~~ =~!l m =1!l 
21 Pltllbu...... 16000 1 11000 12000 12000 ~:;l:l 241000(1) 
22 Pwtland,Ore. 16000 11 000 12000 18 000 20000 I~OOO 

~ ~'~~.): . ~eooo " "000'" 12000 .:' 1,,': ~', ••• :" :li~ ..... OOO ,: 
~~ s.a. '}"l....,.;.: :::: ::.= : ~ ::: ,,000 :0 000 .. • 
28 Seattle. . 18000 11000 12000 10000(&) ~:::i!l . ., 
29 s,.-.. . 18000 It\~=~:~ ........ m=:(a) ~::h)I " .. 
30 W .... i"llOfl· ·I '.OOO ,.000 12000 I"" 1 20000 '5000 
31 \\._. 18000 '1000 12000 leooo 20000 15000 



= 

CA.MBRIA STEEL. ••• 
EXTRACTS FROM THE BUILDING LAWS OF 

VARIOUS CITIES. 
ALLOWAlJU UNlT ITlUlSSZ8 rOil; STEEL UD IIlON. 

(a..I • .." to 111'1' .) PoundJ per 8qu .... loeb . 

• b ..... 

'"" yrwpllna. .. ... 
•• I ~ I ... """ Web :.:. """ "'" 

..... ...... .. lPlu. "- .... ~&IIIIPiIII. "- ..... 
----- -- ---- ------

."" .. "" ."" ''''' ."" "'" ."" ... ."" 1 ."" .. "" ."" ,.. ."" , .. . ... ... ''''' • .. "" .. "" .. "" ."" . "" ."" .... , .. • , .. ."" ."" ... ."" , .. ... .. . .. • 
10000(-> n .. .... ...... .. ... . . ... .. . . ..... ...... .- • .... .... ... , '" ... ... .... . .. 8 .. • ..... ..... . ... ',000' . 7&<.0" 'a 001; 

.. · . 7 .... ..... , ... , · ..... • ..... ..... ,.'" .... ...... .. .. ...... . .. ... , ... • .. $'000" . 11)000 
.. . 7 '000 ... 

& 'MiD . 3'000" 10 ..... .... HOO . ... 11 
... . . .... ... - ..... .. .. . . . . 12 .... .... .... . ... "'" .... .... , '" " ..... .... .... , .. ', 000' 7'&oiI ' 'i ooo' 2000(i) .. ..... .... "" .. .... ..... .... , .. ... , ... .... .'" , .. 16 ..... .... . .. ... "'" ... 17 .... .... " .. ... ... ... ... "" , . .... " .. . .. , .. . .. .... .. , .. ,. 

) 87&O(cl 
10OOO(d ) n ... ... , '" ... "" .. .. ... 90 ..... " ... .. ... 10000 . .. ... . . . . ... 21 .... .. ... .... , ... .... "" .... .... . .. • • 

. ' ioooo "000 e '000' •• .... .... , .. "'" .. " . .. •• . •• iOoOli 
.. 

'''' , '000' '000' .... . .. , '" , ... , .. •• ... " .. . .. . , .. . ... · . . ... .7 
10000(.) " ... .... 2 000(i) •• ..... ..... 80001hl , ... . ... •• 10000(,1< .... . .. .... ..... ... , ... ... ,.'" ... , '" , ... 30 ..... ..... .... , ... ... "'" ... . '" . ... 31 

- -
(i) BnKt~u ; (j) Bawd on bNt modern praeti.,.. ; (t ) J'o,n!r driwn; (I) 8 .1I1d· 
InllA .... hein, mite<!, 11117; (. 1 Shop ri~ .. (I) Beil.rln. on Ilttl bollS. 



334 CAMBRIA STEEL. 

EXTRACTS FROM THE BUILDING LAWS OF 
VARIOUS CITIES. 

.u.I.OWAIlLJ: UNIT STltl!:SSl!:S roo ST!:r;L AND 180N. 

(BeriJed to 1911.) Pounda per Square I nc:b . 

Columna. 

..... Cull .... .."""klll'IIIL .. Citr· 
I ~· ,~ 

; .... RIo.. 
~. 

.- 1- ~ ....... '1.'!" . -
• ',UbI" •.. I -(.-,-- 12(1 R (B) ,"R (C, 'WR , Baltimore. {Sof~ St.Jol(E) 120 R {<$OR-IOOOO ooR .. Medium" (F) , >" (0) 
3 Booton .. .! (II) 120 R fB) ,"R 0, 
4 Dul'lolo ... If90 R-12000 {RouDd (Ml rIKlR-3000 00. >" (J) tOD , 1Woeu."",Iar(N) 3OD

1 
>.. (K) , ~ .. I (0) 120 R (Q) 70 R {PI 

: UOOOmu. I 10000 ...... 
I RooDd In • Cinoi"OlIu . {<70.!l-13000 I80R{~(S) ISOft 

> (J) 0tMn (U) 

7 CIev."'IId(O. on '''' R 
(OJ "' D (0 ... 

8 Denver ...... (J) .. ",. ( EE) WD '" .. 

• [)droit ...•.• f<60R-12000 Round (T) WD 75% Sled \> .. (O)(b) '" D 

•• IhrtFon;I (o) .. 
.. '(A)" iiiiJi. I ... 'niR .... ... iWR H Jenoey City, ("' (C) 

" LosAogdeo(d) .. . .... 1 Roo"" IT) ... 
... 

{<7()R.13000 120R ., Louisville .. > .. (CC) Re<1It\1UIa.(S) 120 R . 
Ollie .. (U) .. Mil •• uk .... (1) 12(l R (W U D ,PI 'OOR 

" Miru>e&lXllil .. (J) 40 D {Roor>d ( ) W . (R) <0. ReetADJ:uI&r(W) •• Se.ark.N.J. (AI 120 R (8) rnR (C) 'oo R 

L .. Length in lnehee: R .. R~dius of Gymtion in inches; D .. Diameter 
or Leut Dimeruion ;n inches. 

Fo""'<JL.A<:-

(A) 15200-$8~ {Gl~- (M ) 
.. .... .., .., 

L I + Tooo RI 1+ IIOO D t 
(D) 11300-30

R (H)~OOO_ (N)~-.., 
(e ) 14 000 -lK\ ~ 1+20000 RI 

.., 
1+ MO Dr 

(E)~IXKl_ 
", __ 12000_ 

(0) lHIOO -70; .., .., 1 +20000 RI 
1+ Ja oc.ni. 

(JJ 17100-57; 
L 

(F)~-
(P) 1.2000 - eGR" .., L L 

1 + i3'5iii""Rr (K) IOIlOO-30jf (Q) IOOOl- llO it 

(b) 85% for 10ft It~1. 



-
CAMBRIA STEEL. 83. 

EXTRACTS FROM THE BUILDING LAWS or 
VARIOUS CITIES . 

... LLOWABLB UNIT STUBBEII FOB ST!;EL .ND laON. 
(1leriaed to 1UT.) Pound. per 8qu&1'6 Inch. 

Co]UmD.I 

.... .. ,~ .-c~li1OI. .. 0\1 , •. '" '" ,~'" .... 
>- ,~'" ->- ,-'" '!!' 

-----. ., S"" Hl YeII. ,. 12.KWJo(c) ' ~D 13330(0) OO D 10000(0) ' ~D 
\ 12IlR \ 12(lR 

" N eo< Or \e&n>I .. ~{ '00' (WI) 'OR '" '00' ,. New YOlk .. r'ild~ (X '00' ro o 
.0 Philadtlpbir. . Mod'm" (Y : 140R U) OO D (AA) ,~, ., 
~- ... GO)M~.I3000 '00' (HH) M ... IIOOO roR 

(cj' '00' •• p ,Ore. (" '00' (B> roR '00' .3 ProY;de""" ... 
(Aj' lioa . .. 'ili"Ji." I·, "(C)· i:iO'R 24 -. (B) •• St.Lou;' IF,.", an ~ " .. 

• 6 St.hul.. ...... 
{ROOnd7tEl ., San F .... eiaco. f (30 R- 12 000 '00' OO D > .• (DO) R-...Jat{FY) 

.6 Stattle .. (0, '00' (Q) ro o (P) .. t.::::: .. "if '00' (BB) roR .. '(e)' iW'R 30 uhillf\OD. " '00' "I 'OR 
31 Won>eeW .. ) ("' 

L _ IAnltll in inch", R _ u.s.t Radius of Gy""tion in incite.; D -
DialQ~tcT or kast Dimension in inch«. 

FORlllJI..t: (eon\;nued);-

(" " 000 (X ) 
,,,., 

(eq 17000- S1 ; 
L' t , 

1 + I ()6l D' 1 + 13MJO R , 
(DO)U OOO -6(/ ~ 

(T ) " .. 
L' (Y) ]S2.wl .000 

I+~ ... (EE) 
L ' 1+ II OOOR' 1+ 800 0 -

(U) " 000 ... (' ) __ II...!!L..... FF) .000 
I +S 400R' L' L' 

1+ 4000' I + iIii1i'5". 
(V) 13330 ... IZSOO (GG) I ~OOO- IOO ;. 

1 + 4<iif"i)'t (AA) 
L ' 

'''''' 
I+~ (HII ) IOMlO-50 ~ 

OV) 
L' L 

( II ) 11100-220 ;. 1+ 500D' (DB ) ~ OOO- f O-
R 

(c) Codlkienll. fo! Ule with <;:o.don'." Formula, JJd) Sa",,! o!, ""'1 modem 
practice. (e) Bmld'na: Law. being rtV'.ed, 11117. ~ Buddlna: Laws. 



336 CAMBRIA STEEL. 

nT.ACTS FaOM THI!: BUIl.Dnro uwa or VAlUooa CITRa. 
Allowabl, Unit SI.r'eII_ for I'lI.NoIll"J' and Bl,Illdlnr lIbte~. 

(&e'l'iqd to lilT.) Powub per Iqua:r. In(:h. 

Com.prMaion. - hblolo ...... t. .. Cill· u: mJHJE Hi jH ]U H 
---.--~--

1 Alb.nta 230 208 lU III l.fO II I t7 70 

:a Balti...,... . .. '" ' U '" ' U , .. " " 3
1
Bootoo • '" ·····1 .. ... .. .... .. · . ...... . 

4 Buffalo. M(.) ~(.)I "'1- " .... 
6 1~ {400 (d) {WCd,f) ,oo ( .... , ( ' OO~' :'., ':'"t ... !OO le) · ... .. ... , 
6 CiDoiaali ,~ ,U ..... ~ 

7 a....d ... 400 SM(b) • · .. .. . . 
8 Dea_ .. .. n' .. '" '{~t.; 

66-1l! 

9 Detroit tli 417 111 '" n' '" " 10 IlAtUord 153 1~ · .. . . .. . .. .. .. .. ... . ...... 
11 1~Ci\J', ". .oS '" '" n, '" " '" 12 Lao A:t:'" 27Sf.) ~lg(a)l. ..... .. .. le7 . . . . ..... 
13 Lou.'" _. ... . 

{2Mi(i.Y 
... ....... " . . 

14 Md....ukee .. ... 
300m I '" " '" 125 " " 16 1M~ { 500(il ZOB ,h) . ..... . ..... '" '" '" " '" 16 N ...... k.N. I. n. '''' '" '" n' '" " '" 17 New IlA¥eIL, ""', 208(a) . .. .. .. . ........ . .... . ... 

18 N.-on.- . . ... .... 
19 S ... yon. .. 400';.f) ". '''''' n • ". '00 ....... 
20~ '" '" · . n' .. '" '" 21 r1Ilbou&loti).: .. · . . ... l108b) ....... { i6i(i.i J 139(h) all PmlaDd.Ore. '" "'8{1;;). · .. 

:m~l'( ;~;fb' la,cc) Pic) 

2a l~' %12 '" '" .. { 17(b ) { ::~~ I ~\b) $7(c) 7(l(e) 

24 ~. , '" 'M '" '" n. '" " '" 211 1Bl. Lw • . ,. UO<b) . ........ ... .. , ... .. .. ..... . .. 
26

1
SI. Paul .... '" ' 00 '" '" '" '00 12~(8.) .. 

27jSuFJane. '" '" ...... "(iOOibi ...... · .. . .... ( iio'(b) 
28!S.IUo.. . . . 00 350(f) 

';:':''1 
· .. OO(cl .. - . 00 soo '00 " · .. " .. 

aOIf~, . 00 no '" '" 140 III " " 81W_ .". '" -> '" '" 1311 III " " 
(to) Fou<><latlo ... ; (h) Courwed; (c) Qrdll\ary; (d) Ma.cbIne-miRd; (e) Hand_ 

mbol<l; U) I '2~ ,r.; (I) Portland ~ent MOTUr; (hI 1,3 ;&; II) 300 whtn! 
~I.hl I, 12 dlameten; 500 for :; db.l1I~lera Or under; InlennMiate he!.aht., 
Intern>MlI.le .... 1 .... ; (j) Rued on belt lIIodern practice; (k) 1 : 3 : 6, 



CAMBRIA STEEL. 337 

EX'l'lI;ACTS PROM THE BUILDING LAWS OP VARIOUS CITIES. 
AUowabl" Unit Str"ue, On M lUO nry and Bulldina Materiab. 

(Re1'laed to 1111.) Poundl per Square Inch. 

Com . " .. Ion 

]F~, T;; '1: inn II~ I~! !~ H! ~ .. 
lA' !' .i'" .~. j~ , L 1_"_1"']"1'-\-, 

250 208 ~-'-"-K~m- l100{2~:- I ~gg- I: 200( 30. 100 1 

250 208 ,~~ -' I II m;U=- 1000 fi=- 400 n 11>00 2 

{
278Q. 25OQ. 161<1 111Q" .oS •••• .., .,' m 3 
250 208r139 97r" "" """"'" ....••..•... 

125 83 t 
167Q 1011- U U .... ...... .. ................... .. • 

{"" m 

'"-'00 

'" ,os 
"s 
'"_ ". 
"'-

'" .... m 
'OS ,,-

ISO 125 100 600.......... . ... 400 .... .... 6 

161 ... 111 r~m- ................... l:t .......... 1.. 6 
175 ISO 100 1000........ &00 400 7 
125.. 40 560 ................. IGi .... '""]"''' 8 

I~t ······································ i·· ·· ~ 

'OS , .. 
'OS .. 

'" .. Ill .. ......... ... . . 18 
{ISO 113~ 

250 t 160 '" 

::: U~ ::::~~~. ~~~:,.~~~ .~~~~ . 3j~110001!! 
In t ....... ...... .... • 14 

208 ...... 160 1lI t ~m: . .. too.:;oo; . ... 16 

:: 208 :: ::: .~~~.' I~~. ~ '~"I~~~~ 
m~q, ... I~ ~ 830 •..• 550 1 550 us ........ 18 ::J 210 .. ::~ ::~ 1000 12 II .. 700 &00 400, ~~ ~ ..... !I~ 1~ 

j
iG7 jl3911 ...... ..... .. ............... 1 
m ., 161v:U~ · . I ................. 22 

m~m~~ :U~ 1f1 ~ .......... , ... , , .............. 28 

250 208 160 III um- 1200 ... f!~K{Ing- l:t. 300100(~24 

'" tj~1 :il.~ .:::i' li~ , I!~ 12m "M~. 1200 . ~ :~ •.. !3 ..• 2~ 
100 SilO) 400~."" ;;0' 8 

no nt: I",oooo',',oooo{zi.oo il~ I~I:,OO( .... " ... ',"' ... ,'3 •• 
III • .1200' • • 1~000 1 1000:.ln 

800 '" '"- "S 225 

". SO. IS. 
115v. m 
250 '" ". 
'"- . iG1"' '"_ 
'OS 'SO 

(I) Mortar I ,3; (m) ~'allo Road StOll<:; (n) C~ment StOll<:; (0) Mortar 1 : 2: 
(,,) Mortar I : 6; (q) Hard·bucned Brick-fi"'l-<:laM "'ork: (T) &une-Qrdi. 
nary work; (t) Hard·burned Brick; (II) Common Brick; (v) Hiiber valu~ for 
s~ial Brick; ( .... ) Local; (K)Medina-2000; (y) Granite Ma50nry. 



,... 
888 OAMBRIA STEBL. 

..... 
• 00 u • 
• 00 "'. 
'400 .. ' 120 

'00 "' . • 00 ". 

.. ",. 

.. ,ci ., 
• 

"i, • 

ra) Coar-e Cnaw!: (b) Lonl: (c) Well cemnted; (d) Beari,.-HardPin 
.... Ii.rd Shak roct u"" ... 1><*d to Ilr. rrwt.nd wain": (el So. .. dy],o,"I1: to 
Good, lOUd, natur;ol n.rth' (I) Qukkand or aUuvial IOil; (b) ~".er)' 
hard, naIlVi' bed rack.. 



OAMBRIA STEEL. 33. 

BXTUCTa P)l.OM TKJ! BtttLDINO uwa O. VUIOU8 CITUII . 
&l.lowabl, Unit IItr,_ (or MuoDrJ' :ltc. 

(a.'f1Md to 1117.) Pound.: p!f Squue Inch. 

... - 1 .- &rtrHDe Fib" BtRIII (Bend1DC). I 
1 ............ 1 ....... -1... IJriCbWk I ... 
I: t, f .II,f'T -1:1: 4. 11 :1:1. hnI~ ID.C-l 

100 I 30 I 20 I 1& 10 Ml 30 l'i 6 

100 . ...•. 2 

300 

${I .." 6 
u I', ";:)30(1) 14 looui' )00 ,I 30 16 .. 10 5oOU) 30 24 

100 30 16 10 60(1) 30 a6 
~,oo:::...-,-~""--~,~~,,-~~~~,,,-~=~=,,--== .. ,_ 

.&Uo ... ble Safe Load. and 81&01 for Wooden PUH . 

... , 
or I.:l M loU. P_m luaMi .. t!. I is!._ • I I\kt_I · ... 

...... ~ ~ 1or .... 11 001liM ... 
Co:o. c.:c. ,_~ _< > t\, Si..ir .:~. -::r .,~ 
IKMI. 1~ ... "'-L:-::;:~'-"'_;;:'-J--"r ....... ;;:'-l,ffi~'--,,--1"' ... f.'''i'-''' .... ;;:'-j--,--u - 20' S 10 u \ OJ 20 12 ' n 1 

~, 8(m).e 10 10 12(n), e . 2 
U I~ a 
36 2. 8 I! 12 U 12 \2 4 

38 '24 

:" ' 
S6 20 

38 20 
38 20 .. 
38 20 .. 
.. .. 

e D )&(5) 25 6 

• • 3 " I 10 ,:. 12 

" " 
" " 
" 

"(0) 
(D) 

I (0 ) 

(0)&(5) 

(0) 
(0) 

" " 7-20 

'20 

""''' .. 
7-20 

3 

• 
3 
3 • • • 3 

17(,d (O)&(S) " 
" " " " 

• • " 
3 " 
3 " , 
: J :: 

" 
" " 
" " 

(O)&(S) 
(D) 

" (0 ) 20 
(0) %$ 

" 
r

O )&(S) 2~ 

(D) [0-16 
',' . 

" " " " 

" " " I(n). I% 

" • 
" " I(n).' 
12(n) { tJ 

" " " " 

" " " • 
" 
" 
" " " 
" " 

• , 
• • 3l ,. 

33 

3' 
" ,. 
" 3. 
3. 
20 

" ,. 
23 
24 2. 
" 2. 
2. 
30 

m Common: (j\ Med ina: (k) I: J: (I mj~ture: (11 I: 2H' 5 ml~ture: (m) t.encth 
.. >20 fl.; (n) Capping, on top of heo.d.: (0) In c1~ar bt!tWffn plJes:(D) For 

2WH ZWI!. 
Drop Hlmmer. P + I ; (5) For Steam lIamm~., P +1Ao whe~ W- Wela:ht of 
ham"",. in To",; H _ lloi.ht of drop In F_; P- ""netratlon of last blow (0. 
a\'ffilreoflalt wwral bJowo)In [nl,; (p) POUndl per I<I,In. ; (q\Le ... th.s<or>~ ft. 



,. 
.. 0 CAMBRIA STEEL. 

EXTRACTS FROM THE BUILDING LAWS or 
VARIOUS CITIES . 

.l.LLQWULJ: .. .,T IT.CIIUI '0' TIJlBElt. 

caeYbed to 1'17.) Poundl per Squ .... I n cb. -
Compreulon. 

- , 

•• Clll· 
.... Tolin PiAo. 'niLtPiDo 

.... -I 

I 
'1';110 .- 'l'illl ..... 'l'illo 1_ ,,.., .... ,- ~IGnlL ~ .. -

• AI ..... 1a .. .. , .. 1000 &00 400 • ... - , .. ... , .. ... ... .,. 
3 ..... 8Hl(~) 6O(Itt) .. ... '" "" , ...... ,""" 10001,&) .. , .. 
• "'- .. .. .. 1=> ""'0) iOO{<:) !OChc) 

6 """"'" .. .. , .. ... ... . .. 
7 """'"' ... ... .. . "" .. .. , 0..,. ""',' . . " . , .. .. ... ,,. 
9 DtI>oi\ .. .. , .. '"'' '" '0 IlartIoo:<!(q} ...... ... .. .. . .. " " ... ....... 

11 rZl~(.i .. "'" ... , .. ... ... .." 
" ... 1000 ' . '600'" .. 

lOOo 
. .. .. 

" t.... .... ,1 .. .. .. .,. 
" Mil-nuke.: UOO(e) .soult) { '''~' { ll:Il/ ll00{d) ZOOid) .. 1200( ) 

" W'-POtif 800(e) . .. lOOO(b) . ,,. 
'6 N ....... N. J. " .. .. , ... .. .. . .. 
17 N ... Uuoa(o.) .. .. ...... ... . . ..... .. 

{ 400{f) 
.. .. . .. 

10 "" ...... ... .. " .. ... .... , ..... ..... 
'9 New V"" .. .... , .. 1600(&) '''''''', ,-, 8OO(b.f) 
3O .......... .. .. .. .. "" "" .. 
2' ~~ .... ........ . .. 

tOiI(i)' 
... 

•• .. . ... . ... ... .. 'm!) .. 1'nrnI-c.) _ ... 1Hicj" .. ... . . .. 'goo" a< -- .. .. , .. .. . .. 
" St. Looaiorq), . .. .... .. .. ... .. ... .,' . . . 
'6 5t. !'au] .. , .. "" l lOO(h) MO(h) .. .,. .. San ) 'raJlCi.co ... ... . .. " .. . . 800(1) """ . , .... ,'" .. " . .. . .. 

"{soilii,i.l r 4OOii,hi 
. .... ... . .. 

• 9 ....... ... .. "'" 1000(&) 600(.:) .. . .. 
8O 

w_ 
.. .. .. ,.. .. "'" . .. 

81 WOftM«(a). " ... ... .. .. . ... ..... .. . . ...... 

(II) &led on bett modoem prw:ti<.'e; (b) A~lsalto to !"orth earou .. PiDe; 
~*' for No.....,.y Pi ... ; (d) AIIo fOf 1I,1a. Fir; (.,) Whit<: Ott; (0 ...... ; (r.' 1..onaIeat; (II) Abo for W .... lllIton Or Ortton Fir; (I) Doudu 
Of V.,Uow .' r only. 



CAMBRIA STEEL. .4< 

EXTRACTS FROM THE BUILDING LAWS OF 
VARIOUS CITIES. 

£LLownu ","T 'Tuaau rOR TIMBJ:JI.. 

( ... tI~ to iUT.) Pound. per .qu .... 1mb-. 

CompAnion. 

..... I .... .. - ..." •• 
I I 

I , i 

I 
.... .- Wi\lo - WI. I - Wi\lo -.... .- ..... ..... .... . ... ..... .... .. ... " .. , .. ... ... .. ... • IlOOlb.k) • 000b.k) ,,.. , .. ... ... ... , 

PO , .. .. . ..... . ... .. . • . . .. ...... . .... ..... , .. ... .. . ... • .... . ..... ... ..... ... '" . ... .. . .... • ... ... " .. , .. ... ... ... , .. • .... ... .. .. .. . .... 10. .. ,.. 
_til· 

, , .. 8 
O.wl(n) 8Mllm) ..... ". ... S ... .. .... . .. ... .... ... ... ... 

I: 
.. .. ... ... ,.., , .. ... ... , .. H .. .... ..... .... . &00. ... K-O . iooo .. ., 

HOOIO)' {iOoloi" 
... ... ..... ... •• , .. , .. IOOO(n) 250(n) ... ,.. 11(lO(m.) 24(l(m) •• .. .. 7GO(n) . ... ... ... .. .. . . ...... .. .. ... " .. , .. ... ... ... , ... • • ... . ... .. .... . ... , ....... . ....... ., . , .. "" ....... .. .. ... .. . ... .. .. .. 18 

1200(d ) "(0' , .. , ... .. .. .8 ... ... ". ". .. .. .: 20 

1&00(;) . 
.. . i2000i .. .. .. ..... .. • • .""" "'(j) .. ... .. " .. .... . .. ... ... . ... . .... iOOiJ· . ~ .. ... ,,.. , ... ... ... . .. 

.. .... ... .. ..... .... .. .. ... ...... ........ .. ... ... ,,.. , .. .00 '00 '00 ... •• ... 100 1&OO(il 300(1) "'0) 250!J) ..... .. .. 27 .. '00 1&011(;) fOOU) 1400(p) 3511 p) ........ ....... . .8 .. ... ..... ..... ... GOO • 00 ... . .... .... .. . .s ... , 400(k) " 00 , .. .... .. ... , .. 80 

.. ...... ..... ... ........ ........ ... ....... . ... . .... .. 31 

8) Rtd Fi. only; (k) Al-a for Vi.pma Pi",,; (I) AI ... for Rrdwood; (m~ 
~ only; (n).Nonny Pi IM: only: ~CNar; (p) Wellern Hemlock; (Q 

B\IIldiDI La •• btin. reviled, 19 17 ; ( . ) n.do, Tua. or MeDcan HelDloo:.k. 



3 •• CAMBRIA STEEL. 

EXTRACTS FROM THE BUILDING LAWS OF 
VARIOUS CITIES. 

ALLOW.aLE UN" STal!SSES roB. TIMBER. 

(B.erised to lilT.) Poundl per Squue I l1ell. 

&Xtr,me Fibre Stun (Bendi.na"). .. '" "' 1"'1 :.::: , ..... ... . ...... , ... 
"- "". on ,--- --------

• Atlanta .. 1 1200 .. .. ''''' "'00 .00 800 • BoItJ...,..., ", 1800(1) ''''' 1350(f) "00 ... ''''' . ...... 
3 BooWa ... ... 1500(1) ''''' ''''' IOOO(d) .. • Butra)(> . 1800(1) IOSO (b) . .. ]350 , ... ...... 

• C~ .. 1('00(0) SOO(b) . lZOO 000 ··'r,1300U,n.J .. .. 

• Cinci ..... ~ . 1200 .00 800 ''''' "''' 000 '00 7 CIe",Laod. '"00 1250 lZ,w ''''' • Denv ..... 126O{a ) .. lIiO(w): . 720(\') :. • Detroil. _ 121>0 , .. '" IOOO(d) ~50(~) . .. 
>0 lbttfor<I{ll). , .. 
n J:;:rCity "''' .. .00 ''''' 1200 ." .00 •• ::::r .. 1820((.) "'''' "''' "" .. ,--
1. "''' ii200(e) . ''''' 800 

1. Ml.....u: psoo<.) ''''' ISOO(d) 1300(h) '00 1l00(p) I toe.. 1800(1) .''''' " M~. "1162o(a) [080(1)) • "" WOO ... ,. N~nrk, N. J.. 1500 800 • 00 "00 1200 .. '" 17 New H..... ... 1800 WOO 12&0 "" ." .. ,. N ... OrIeaao ~1200(.) . .. . . .. " "" .. 'XIO(o) •.•. .. , lMlO(l) ,. N .... Yo.k., 1600(1) ",00 1200(m) ",00 .. 1000(1,8) 
• 0 Philadtlphia . I&OOU) ...... "00 ..... m ., ::::="il! , ..... •• l600(h) .00 10000) 8000) . •• Providt-<k). . izoo' '800' ... .. '" .. . . 
M Roobedor .. 800 ''''' 1200 '" 800 •• St.-l..ooiI(~) .. .. .. ... ... .. . .. 
•• St.-Paul .. ~.: 1200( .. ) .00 800 ''''' 1~00 .00 000 
.7 SaDF~. 1200(h) '00 '00 -" 7~O(j) 

'{too(!) :. 28 ISeanle.... I 1600(h) . ''''' ....... ...... 
29 S ( 800(1)(1) '00 .00 1200 .00 . c:· yra<"IlIO.. 120(\(1) 
30 WuhiactoD ... ; 1200 .00", .00 ''''' ",00 ... . 000 

31 I""o...ur{k) .. ..... .... . .. ..... . ....... . ... ... ....... . ... 

(a) Aloo for Wu!lina:ton and Oregon Fir; (b) Al00 for Norway Pine; (,) 
Oregon Pioe only; (d) White Oak; (e) No,.....,.y Pine only; (0 Aloo for Vira;inia 
Pine; (g) Abo for North Carolina Pine; (h) OoUgl:" Oregon Yellow Fir onl~'; 
(1) Wu!lington or Red Fir only; (j) Jtedwood onl\'; (k) Baoed on beAt modern 
practice; 



OAMBRIA STEEL. 343 

EXTRACTS FROM THE BUILDING LAWS OF 
VARIOUS CITIES. 

ALLOWABLE 11lfIT STRZa n ! 1'0& TIMB!:R. 

(Rniaed to un.) 

''''. OM. 

'n=ri{~;' 

"'" 

"00 

"'" 

"!oil' ,.. 
soo 

'000 

800 

800 

{
IOQO(O) 700(Q.) 
1200(1) 
1200(.) 800 

"', 
. :' 

Pound. por Sq u .... I nc b . 

Terulon. 

•• ••• Homlotk . . 
,~o l-.. --1--- 1--

soo f 

. 000 soo 1 
' SOO 800 , 

.... . . 3 .. . ..... 4 
"00 .. , 

Il00(11) 6 
..... 7 

8 • ............ 10 .. '000 .. 11 
........ 12 

13 .... "'iiOO" " . 
800(m)(b) 12OO(d) 

.. '000 . ............. 16 

"" 800 800 1000 600 16 

{ 
goo{s) 

"000' 1800(1) 

;00 8OO(m) 

"" 
····in)· ...... ·····soo ..... "'800" 
........ . .. .. _. 

12001.) SOO .. .""", "" "" ':Q!' ' .. '000 { ., 800 800 12OO(1) 

"" SOO 800<0 

" 

......................... 17 

.......................... 18 

"00 GOO 
.000 

19 
. 0 

............. 2 1 
700U) 22 

.. ··· .. MiI· .. · ~ 
.. ............... 26 

1000 600 26 
1000(;) 1OO(j) 27 

1400(1) 28 
1000 600 29 
1000 .............. 80 

... 3 1 

(I) Longleaf; (m) Also for OouK!a:tI Fir; (n) Aloo for Chestnut; (0) Cy~rea 
only ; (1)) CypteM and Cedar only; (q) AI"" for Cedar; ( rl AI"" Cyprca; 
(el Short]~f ; (t ) Western Hemlock; (u) BuH!lina La ... beina: revised. 1917; 
(v) Colorado or Me~ican; (w) Aho for T exao P,ne. Spruce or Hemlock. 



CAMBRIA STEEL. 

EXTRACTS FROM THE BUILDING LAWS OF 
VARIOUS CITIES . 

.u.x.ow.uu.z UlfIT ITUSSES pall. TIXB1Ur. . 

(lI.nta.d to 1I1f.) Pouada per SQ.u ..... lac:.h . 

Sh ...... 

•• ClIJ . 
T,Ilo-. Pille. ... 

'ibN.. 1 ~:: 
-,+,-".,-.---:--ro- - I-;;-~ 
~ ~. :::1 600(1) : 
4 Bdolo(r) 

6 ~, 'IU:i:;;)"1 
6 CiDr:iAaati iO 600 
7 ~ •.. . 100 600 
8 o.e. .... {<I) 

"''' .. .. , ., 

'" '" 

'" '00 
9 o..troi\ , 100(1)' 

;,:.1 ;;~~_) ;~)_'. r~ ' 600 I' 40 .1. 250 
14 ~ '( I~~;;~; (1~·;"I:{'i2O{a) 

m(1) 125(1(1) 100 
16 M..-polio(r) ... ... . 

16 NewuI<.N. J 
17 N""a •• ea(e). 
18 N""er.... 
19 S,..Yod: 
20 fUiddpkia 

.. 
(
. M (. )· · 

1OIl) I-IMNI) 1000(1) 
100(1) 11:&5 

.. 
"'" ... ... 

~~ ~~J:!: ' I$or, ) """ I .. .00 .., 
23 l'rIwidoDce{tl 
24 I'tothMer . 
26 8\. LoWo(q). 

26 St.. Paul. . 7(l(j} 
27 S&ll~'~ .. l5ll{J:) 
28 &atilt. . . 20tH,) 
29 8yntuIe { SO(.} 
30W~ I W) 
81 W..--\er{e) , 

I 
MIO(j) 

. 7~.) 

(""'" .. '" .. 
:--

.. '" --., 
'00 

" .. 
I ~ 
I: 

.. ". 0) ... ., 

.. '" 

" ,., 
125 700 

" 
100 

" 
I~)' "1KJO{~j' 

. . 60 .... '320 

" ' 00 

'" " "" 

,., .., 
,., 
,."" 

(a) Vlrwlnla Pin.:' only; (b) Wbi~ Oak; {el Abo for Dou.lw Fir, (d.) Abo 
(or Non<ay Pin.:'; {el Sued llporl ben mockm prKtice; {O CyPfMI only; 
W Douala_ or Vellow Ftt only; (h) Red fir OJIly; 



-
CAMBRIA STEEL. ... 

EXTRACTS FROM THE BUILDING LAWS OF 
VARIOUS CITIES. 

.l.LLOW.lBLE emT STaJ!;8U8 FO' TIMBER. • 

(B.e.laed to 191'1.) Poun~ per Squ .... Inch. 

She ..... 

.... .... l oaloek. ...." •• ---
'rill .- "ill .- 'I'illl .- .-'ibn. .... 

~I~ 
Fib . .. .... Pib ... 

~ 

.00 .. '00 ,~ ~ '" "" 1 
'00 ,~ ",., 400(0) " '" .00 2 
l&O(b) .. , . .. ... • .. ........ ·1· . .. • ,., .. · . M ,. , 
'00 ... .00 I no ~ ,m .00 • .00 .00 "' .. I:' 

, 
"'iOO(b)" · .. oO(nj 

... ... " .:1:: .. 8 
.. • ... ....... . · ... ... . ... ... · 10 

.00 .. .00 ". ~ '" "" 11 

SO' .... . 400" .. ... , . ., .. .... 18 ,""', 10000b) lOO(m) ..,., 100(0) ... .. · , . 
o ••• . .. 

.00 .. .00 "" ~ '" "" 16 

" ........... ..... ... . I ...... . ........ .......... ,. .. . · 18 
'00 1000(<:)\.) . ...... • 00 MO .. ...... , . 

. ............ Q '" .. 20 

iIO(l> 
.. ........ " -,·1' .. ......... . 21 , 400{i) .. !. . ... •• 

lOCI' &00' . ' ioo' -720' .. 
~ 

:i'i~ -,. 
"" "'~~ 

. .'. .. . 

"1:: "" '" '00 J 
,~ ~ '" "" 125(b) "'., 1000i) 400(;) , .. 27 

, "'j 180(D) ••• 
• 00 ... ..... ,. ·······1 ~ "" •• 
'00 '" .00 ,ro .... 30 

... . .. . ................. ....... "1" " 31 

(I) Redwood only; (j) AI.., for Waobington Fi.; ( 1<) Aloo for Virginia Pin~; 
(I) Longt..al; (0) Shonlraf; (m) C...:lar only; (n) No .... -ay Pi ne onlY;~ 
AlftO fur CB:.~; (p) Weettrn Hemlock; (Q) Dullding LaWI Min, rev" • 
1917. (r) not ADedfy" 



••• OAMBRIA. STEEL. 

EXTRACTS FROM THE BUILDING LAWS or 
VARIOUS CITIES. 

~wnLJ: UNIT IITRESSES :rOB TIMBEB. 

~y"'d to U11.) P?Ulldl pe~ Squate IIICh , 

Columlll , 

CiIJ • 

';1":' 1'=1'::. Pia. ........ 

--1--1 

.. 
-1--1-

' IAUaaIa" ., (A) (B) (1) 

....., ... 
• ..... k. 

«
]20 Ie) « ]20 (C) « 12D (C) 

:oJ11lallimon "'I > ,. (f:) >" (E) > .. (E) 
' IBono. .... , (F) CO) (}{) 

«
120-11))) « 120-100 « 120-800 « 120.100 

4
I
BW1'oIo··, '.- > ., 0') > .. 1l)lbl > ~(K)(.) > M (J)(~)I ..... 

6.~_. I (WI ! (11) (11) 01' (e) _ JOD 
, . '< 120-11))) '<110-100 « 120-800 l 6,a..u-1i '1>" (f) l> M III >.. (K) ..... . .... ... . I .. R 

' ICIornIucI(III) (II) I (II) (II) (II) ••.•. , •• • l60 R 
{<I2I-IOOO <]20·700 <UD-800 cl2I-7OO{tJ 12"8OO(,~ 

8 Dea~.... « I ~g!I 2.VJI« I~~$ « ] ~g,>11))) (0) (0) , .... 
9
I
DettoiI ..... > .. (II) j > ,. (1)(d)1 > ., (K){.'(...... . ......... U D 

10
1
1lr.rttonl(.).. . . .. . 

l1J....,.Cit,"... (AI (B) CIJ hiS) UHD) 3DD 

12I.a1oA .... (I) •• •. ..... , ........... . 

. '<1%0-11))) <120-1000 

181~" \~ I~"o.m.s !<I.s~ i!l~I;O-I~i!' ~;$o..&7;(~15~;~' 1%0 R 
14 M~.....u. .. '1> .. (T)(k)1 > "(T)(b) >" en I > .. meo)1 > ~ en I "' 0 

I. . <]20-]000 <120-100 <12D-8O() <12(1...«(1. 
16,M ..... pot;o.. >" (F)(t) I > .. (J)(b) >" CK)(.) >" (l)eo)I .... · .... · 'I'" . 
l6

1
N.,...,.., );", 1, (Al m) (I) ~ (D) l}i (D) 30 D 

L .. I..oenJ[lh of coIullln III 11>Ct.e.; D .. DialMter or ]ean dimension of 
ooIlIlIIn III lrocbe&: R .. l.aat ",dill' of aY",don In lno:t.e.; C .. AlJo.nble 
(OlIIp'--;ve unit 11.-- ( .. ith ,rain) ror tbat ........d. 

(I) AIIo ror No",,"y PI",,; (b) White PI"" only; (e) llemlockon]y; (d) While 
I>i ..... lld SimK:e only: (e) AllotorWuhinltoll and ~n Fl.: CO Spruce only; 
W ~lOn l'ine only; (h) White Pine and V;ra;nl'a l'ine only: (I) Alto Ooqla. 

(A) I OOO-18~ 

(D) IlOO - l.sk 

(KJ C - 12.S1;D 

(F) I 000 _ It) I'M 

D 
L 

(G) 100-76 

L 
!H) $00-9 6 

L 
(I) Il00- 17-0 

(J) W-6!5-



OAMBRIA STEEL. 347 

EXTRACTS PROM THE BUILDING LAWS OF 
VARIOUS CITIES. 

~wnLK UKIT STurun:s POR TIMBER. 

(lI4ylHd to UlT.) Pound. per Squ .... Inch. 

Colum .... 

•• City . 

'r.!:' \ ........ ~--' 
....... 

"'"Pis< ...... --,~ ... - .- ,. 
-----

17 IN .. a.v ..... .. ., "" {=me;.-') lNIO(l\') .•. 

18 N ... Or\a.os 

.1 
,>') .. (V) (tl (W(I) "0 

~~ ':7~:' 
(W) (0' "") "0 ,0, ,0, ,0, '0' ,0, , 

In I'IltIIbou-t;hfl). 

22 Port.Iard. IM., . ,~ ,~ 'l') 'l') '" ''0 

2a l~) ''0 

24 IRocIwstor .... 
1 

(.\) ,"> '" ! 'I ( 8 ) I.'" ( 8 ) ' ' 0 

:: I:~::'" (M) (M) (M) I (M) 'M, 
27 s...r .......... >I5DIQ)(a1 

, 
28 S.ltIe ... W) ,~ ,~ ,~ 'l') '40 

29 ,Sr ...... { ',(A)(.) 
(.\) (8) '" (S) (e) "0 

3~ 1:~' 
C.\) (D) (h) '" '" "0 

31 W-cI) .. .... 

L _ '-"nlllh of column In Inch~.; 0 _ Dlam~ler or "'all d;m~nslon of 
column In inci>n; R _ u.n nodill' of IIYralion In Inti>n; C _ Allowable 
COlllptftlivc unil Ilrt. {wilh lralnl for lhat wood. 

Fir. CYJ)<aIand Ctdar: (j) For N ....... y Pine. SprUOI' Ind Ea.lern Fir only: ct, 
Shorllnf; « 150 - 000); (I) Bated 011 1:>61 mGd","n praeljn,: (I) Shorlbl; 
(0 CyprcM only; (u) See Bllikiiol 1..0011'5; (v) Colorado. Tesaa or Merlcan 
H emlod<. 

L L L 
(t..") 7&0 - i .5--[) (P)C (1-700' CUH&O-SO 

L 
(:'01) C (I - SOD) 

(N) Cotfficl,enll 10 apply 
10 Cordon', Formub. 

{OJ C ( I - '-~i5) 

(0) 1300 - 20 ~ 

L 
lSI MlO-D O 

{T)C( I -~ 

L 
{V)8 1~-3D 

(W) 1200 - 20 :; 



34. CAM BRIA STEEL. 

EXTRACTS PROM TO BUILDING LAWS or VAIUOl1B CITUS . 
AlIo ... ble Unit St.-•• ..,. fo~ Reinforced Conere"" . 

(lto'olMd to 1911.1 Pound. per Square Inch .. 

..... Concrete Allo .... bl. Unit Su .... n . . "" ......... • •• City . """" ~ ..- h_ • . ~. ,.- ... 
"'" Fib .. ..... ...... Col ..... -. ""- I ; 2 : 4 " 
~OO(b) ". 1200(fl) .. " .. 
'" • t'.:::', I:$(h) " ·~O 

.. ... .... . " " I : 2: 5 " .. " .. 4 Bull.to .... . 500'{ii ...... {""" 
fi hkaco .. 1:2:~ " '" '00 "'(0' " f O(w) 7116') 
apu.. ....... ti .. 1:2:4 " .. "" (., ~ 

'T' 7 1ovd&I>d .. 1:2:4 " ... '00 6,1.0 0) 40 40 (,..) ,1.0 m 
8 Den...,. I: 2!:~ " '" .00 

;iii ;;~ :: . " 9 Detroit .. I:I~: \" '" ~, " 1:2:4 " 100('1) 
11 ....,. CilT 1: 2:' .. '" .00 (1:) 50 . .. " " LooAI>3"IeoI. 1:2M:311 " .. , " 80U') ... 800 120{n) 12(j(Q) ,. Loo"irYille .... , : 2 : 4 " 

41>O(b) .., ~gd.l 60 . .... .. , .. ~iIWMlk"", -, '00 
8(lO(d) p2ffi { .... , : 2 : 4 " &0(1 :60. 

" t!Fl t4O ,. ~io-..olio I: 2: • {" "''' .. , 18301( 50 
{ \OO(q) .. 

" ;~(u) 

16 S"""rt. N. J .. t : 2 •• " 450(b) '" 
6SO(d) 

" " .., ,. Sew o.Leo.n. . " 500(.) ~(r). ...... SOlT) " ,. N"", York. I: 6th) " ... ." 125 '" . \ 100('1) 
11>O(n) . . " 

20 IPbilodelpbia .. _. 1 : 2 : 4 " ... ... '" 
~ I W(D) 100('1) 

40 .. .. ... 54O(ff 

" 21
1

Pi1ubur&b . 1 ,8 (h) 
I" "" '" ... 120 ,",.) 

24 ~O<bett.et .. 1 ,8 (h) " 
150(b) 

'" 
MO(l) 

" ....... { I~P) ... '" 2 6 I. Louit. 1 , 8 (II) ZOm) {300iii) ~OO(ii) .00 1000iij .... .. 
" .00 '" '" 26 ~t. Pili!.. l , 2 : 4 " 500(1)) ~, 75O(d) .. {~(]) 

27 r.'~'" 
l ,8 (h) " ... .00 '00 " ..... .. 

28 lie.. . . 1:2:4 " ... ." 500(j) 
120(n) 03l:l "'" 30 WubinctoD .... l , 2 : 4 " 

lZO (c) flSO (c), .. .. 
'" \6'.0 

(b) Column. not hooped; (cl Cind~r-Concr~te; (d) Vertical boon with hoopo: 
(e) ActW>.1 com~OD in concn:le s urroundinll .tttl; If) Floor olabs: (,) 
Ginknand b<>am.; (h) Cem~nl; a"r~lI'lte; Ii) Pure Ahe •• ; Ul Spiral .ein-
foro:ment; (k) Minimum arca. '''*' oe<:lion; I) Struclural It.,.,l unila enca .. 
i",concrete· (m) Hiih carbon lleel; (n) Where thorou,hly reinforCf!d for 
lhear; (0) Without Ii,n or cnlCk; (p) Wlw:re adequate mechanical bond i. 
provided· (Q) Dtformed biro; (r) Rock or iravd concrete; (I) Sl",co~le; 



CAMBRIA STEEL. ... 
EXTUCT a P ROM TO BUILDING llwa or VAII.IOtJ8 ClTl!.8. 

Allow .. bl, tJDlt 8tr_ for Re.illforeed CODI: ... "' . 
(RariMd to 1911 .) Pounde pu !.qu ...... Inch. 

a",, 1 Allo .... bl' tJDlt atre • • tI. Columna. T e.t.. 

"'- l iD!· 

"'" "'" - 'w- om ,- r. b'" - • m 1110 .. • - •• ..... c.- , ..... ... "'r' ... ifill". 0 .... 0 ....... ........ "- ..... .... "'--- -.- - - .. .. "'-.. - - .... ..... 
~ - - - -

PtoOO (YI {= "", .. ..... , • , ... , .... . . , .... ... . . .. .. , 3 , .... .. , .... .. .. ... • 4 , ... lO~OO n", " .. " M(k) , , .'" • , .... , .... , ... 32to) . , • • e8OOO(m) l&ooo(lIn~)' , ..... " • . . 7 , .... 
~ . ;~~'(e;k;~ ~ . 

, ... " 
, , '''' 8 

(, .... " " • , ... • , ... , ...... " 
, H , ... 15X(e) "" '" 

, , , ,. 
, ... , .... .......... " 

, • 13 .... ,ruoo IZOOO(d) 

" M(k) , 1(0) 14 nOO(b) . 

tOOOO(m) {I: """" ' 0000 " " 
, , (L0OO. .. , .... , ... ..,," 

~) l lOO(d) 

" • 16 676O(b) ' , .. , .... .. ..... ' 0000 .. • . . 18 
{~ , ... noo .. " " • " .. ,. ... , .... , .... toOO(d) •• " " • :(0) .0 

) 16000(1 , ... - 1>00 6750 .... " • 3 , 21 , t81 00(fO 

1''''''"' 
P750(d) 

" 
, .. , ... {~ mo(b) i 

.. . . 
2()OOO(m) 

" 
, ... . .. .. " .. 1"" .. ZOOOO(m) sooo. iMlO(bl 

" " • , poop 26 , .... 1:000 lOOOO(d) 10000 30010 , ... ;1>00 (10 I 10000 " I " • , , .. '7 
l'MlO{j) ' , ... .. 67.100 " .. " • • , , .. 28 , , .... " .. '0000 " MIlk), • 30 

!I) For ""Iumn!; (Ill Dan If Inch or less ; lar8u ban. J:.0JlOflion3.lely ~; 
vI Sort . Ieel; (w) Dia&o .... llen lllon; (I) Fbi ban wllh. e ratio I .... than 2. 

and hlab carbon round. and OQua .... ; (y) StrucluT'II.l 'I~l roun,b and 1QLUt..et; l&) For hooDed ""lumn •• _ Dulldin, La ... ; (lla) Cold drawn material ... wire; 
bbl Horizontal ban; (<X) lIent UP ban; (dd) Squa~ columna; (ee) Round OOJe 

column.; (10 Special cun. _ Buildi,.. La .... ; (ul For CIIkutat i,.. ddlKtiono; 
(hh) Elattic limit; (iil Du.nt clay concrete. 



.. 0 CAMBRIA STEEL. 

IXPLANATION OF TABLES or RIVETS AND PINS. 

JUvn'I . 

In the design of riveted joinu the total stress transmitted is 
Uliumed to be taken up by the rivets, no allowance being made 
for the friction between the plates riveted together, and the 
manner of fai lure of the joint will be by shearing of the rivet or 
crushing of the plate. This assumes that the rules given on 
page 3r,s are followed and fa ilure by tearing off the plate caused 
by the rivets being too near the edge is thus prevented. 

In the table of "Shearing Value of Rivets and Bearing Value 
of Riveted Plate!'," pages 352 and 353, these values are given 
for all customary sizes and thickneues corresponding to various 
usual allowable unit stresses. 

For any given size of rivet or thickne!l!l of plate to be used, an 
inspection of the table will show at once if the bearing value of 
the plate or the shearing value of the rivet is to govern the design 
and the amount of stress that can be transmitted by each rivet. 

PINS. 

In designing pin-connected joints the points which govern the 
design are the bending moments produced in the pin by the ban 
or plates connected, and the bearing value of the plates them­
selves. The bearing value in the case of eye-ban of proper 
proportions is sufficiently ample and need not be computed. 
Shear in pins need not ordinarily be considered, as the bending 
and bearing stresses usually determine the size. 

In the table of " Maximum Bending Moments on Pins," pages 
360 and 361, is given the allowable bending moments on pins of 
various diameters for the usual allowable fibre stresses. 

In the table of "Bearing Values of Pin Plates for One-Inch 
Thickness of Plate," on page 3b!l, is given the allowable bearing 
values of plates against pins of various usual diameters, cor­
responding to the customary unit litresses of th is character. 

If the bearing value exceeds the allowable limit in any given 
case pin.plates must be added, thus increasing the bearing value 
until it is reduced to a safe limit as shown by the tables. 



CAMBRIA STEEL. 

CONVENTIONAL SIGNS FOR RIVETING. 

SIIOI' FIEL.D 

... r.u X"" 0 • 
Coun_nk lnald. (J'anld.) IUld ChlppM. @ ~ 

Countw.unk Outlld. (Nlanldl) IUld Chipped. 0 ~ 
Counl4nlunk both aldl. IUld Chlpp.cl. ~ ~ 

..... ttlned \0 W' blah or Cou n­
tIInunk IUld not Chipped. 

T bl.t ')'Item. dealaned by F. C. o.bom. C. E .• has for foundation thedtalOnal 
CfOII c.o !'ePreent a countenl.nk. the blac:kened. d.clfc for a firld rivet and !he 
dla&onal evoke c.o hldlcate a ftatteMd '-<I. The poeil.ion 01. the CIWlt. WIth 
~t c.o the circle (I!IIIde. ouul4e 0<" both .wta).lndicata the IocatJon of the 
oounteralnk and .• hplla.ly, tbe number and pOIition 01. the dLt.lonai .uokO!lO 
;ndicate tbe l>ei.bt and position of tile Ilatttned bead •• 

Aliy oomblnatJon 01. Mid. oounttnunk uwI. Ibtttned head riveu liable to 
OCCUr may he IUdUy indicated by the proparoomhlnltioft of above ...... 



• 62 OAMllRIA STEEL . 

SHEARING VALUE OF RIVETS AND BEARING 
VALUE OF RIVETED PLATES . 

... 11 DlmeusioWl In I nch ... 

S!>earill.l Value .. A= of Rivet X AU",',abIcShNrinlil Strea per SQuare Inc:h. 

H .1106 
'': .1964 
H .3068 
U .4418 
Ji .6013 

.1106 

.19 64 
.3068 
.4418 
.6013 

.1106 

.1964 

.30 68 

.4418 

.6013 

In t he above tablco the beanng valu ... between tile lo,,'cr and upper ziau.1 
blad: lines ate (teater t""n l inale and Ie. than double IhNr for the CO~ 
l!>On<Iifljl dimen4lo .... $I) that in <:aBe of IIinsle IhNr. the l inlilluhearinl value 
IilOVCtIlS, and ill caoe of donble ohcar. the beano,; value IilOvemo the dcsil;lI. 



OAMBRIA STEEL . '03 

SHEARING VALUE OF RIVETS AND BEARING 
VALUE OF RIVETED PLATES . 

.i.l.l Dlmenalona In I nch ... 
&arina; Value - DiamMer of Ri~t X Thld: .... of Place X AUo..-able BearlnlJ 

Sc ..... pn' Squall: Inch. 

T hickneue. of P late In I nch .. at 1S 000 Pounct. per Squata I n ch. 

3000 
.1 ~3,,"~O~42~':m9 4688 -.. I 063 6620 

'6000200 09061 6 ... 
6700 76001 

6188 6700 
7219 7876 
82001 {l0001 

8631 9188 9844 
9700 10000 11200 12000 

T hlclmeue. of Plate in I nche. at 16 000 Pounct. Inch. 

1 



'64 CAMBRIA STEEL . 

LENGTH OF RIVETS REQUIRED FOR VARIOUS 
GRIPS INCLUDING AMOUNT NECESSARY 

TO FORM Om:. HEAD. 

Grip of Dt&meter af Illfllt In Inch • • . 
••• -- j " ~ !" \" ~ I" 1" ...!L... 

~ 
• .~ 

m 
.. , .~ , 

~S la is ia .~ , 
~a , 

lti 'i' • 
is :~ 

, 
m m 

III ill ru 
i~ 

, 

!I 
,~ , 

I~ 
, , 

I~ 
, 

l~ 
, 

in is :~ m , IS ,~ ,~ ,~ , ,~ m m I~ m 
i~ l~ '" lti ~H 

, , 
I~ '" 

, 

ill I~ ia 
, 

:ll , , 
is ~a 

, 
:ll is ,~ , :~ .,. , 

iH 
,~ 

l~ 
" ,~ m ,~ '" 

Ii 
, 

m :~ 
, , 

l~ 
, :ll '" , 
ia m 

, , :ll m is ,~ , III m '" , 
m '" m 

'" '" :~ '" • 

l~ 
, 

ill m • :ll 

m 
• :Ii • 
m m 

, • :ll m lti '" , 
:~ m '" ,~ , :ll '" m 
Of m '" 

, , 
,~ , m , 

!~ ill 

!~ 
m 

m 

, 
fll , 

m 
m , 

:ll ill i~ :ll , 
m i~ ia • m , ill • 

.lmO\lDt In Inchea to be .ubtncted from .bo" le~ for 
Countenu.nk B'ada. 

I"I~I"I ~ I " I ~ I " I " 



CAMBRIA STEEL. s,' 
WJ:IGBT or .00 STEEL RIVETS. 

INCLUDING 100 BI:~8. 

..... Diameter ot BI"t In In~bel . 

, ... 
I I I I ..... t t t t 1 

I ... .... erace Welcbt bll'ounda. 

." O~ 
,.~ 17.0 

i~ 
11.111 18.0 
11.80 10D OBD 41., 
19 ... O.D '9~ .M 
13.10 9lD alD ... ..~ 

i~ 
13.76 02D SO~ .7£ 662 
14AO 03D 84.0 49.7 6BS 
16.00 24D .. ~ 6IS 71.7 

2 16.70 O'D 8M "S 74.4 

~~ 16.36 2aD 3B~ ,aD 77.1 
17.00 2M 'OD ' BD 79S 

~~ 17.66 28.0 ... 80.1 82.6 
18.30 29.0 '3D 602 86.8 

!~ 
18.96 30.0 4U "3 88.0 
19.80 81 .0 4.8.0 66A 90.7 
20.26 32.0 '7~ 6BO 0 .. 

3 20.90 38.0 49.0 70.8 962 

!~ ~. .. ~ 72.7 99 .• 
86.0 '2D 74.7 101.8 

!~ 3aD .. ~ 7~S 103.8 
87.0 'M 7 S 107.1 

I~ 
38.0 ,,~ 81.0 l09S 
89.0 'BD 83.1 112.6 
40 .• ..~ B'2 116.2 • 41.0 6lD 87.3 118.0 

m 84. 01.4 123li 
67D 96.6 128.9 
70D 09S 1344 

'. 73D 104. 139.8 

iU 
7aD 108.2 146.3 
79 .• 112.3 160.7 
BM 116,6 168..2 

8 86.0 120.7 161.8 

ytIPlof 
I . ...... '8 OD 13D .. ~ 'OS 



.06 CAXBBIA. ST E EL. 

AREAS TO BE DEDUCTED TO OBTAIN NET ARBA. 
or RIVJ!:TED PLATE. 

Iq ...... lnebu. 

8IZJ: or sou. 
Inch ... 

MAXIMUlI/I SIZE or RIVETS IN ANGLES AND IN 
FLANGES or BEAMS AND CllANNELS. 

"f .... ... 
• • • • , 
• • 
" " " 

u ~ U 
0.75 

12.::.5 

:::&1 ,i.~ ... U. ~ .u 
~. 

" " " " ,. ,. 
" ~ 
~ ~, M, ... , ... , 
IOU 1 



CAMBRIA: STEEL. '" 
AREAS TO BE DEDUCTED TO OBTAIN NET AREA 

OF RIVETED PLATE. 
Squan Ineh". 

SIZE 0 .. HOLE. 
Inehe • . 

RIVET SPACING. 
All Dlmemlom in Inehes. 

Silo lIinimum Pildo . • liTt\. 

N 

tI 
,~ 
'" 

l~ 
~ S Hi' , , . '" '" 

, , 
'" 

.... 2}{ 
, 
: ~ , 

'" '" , 
'" 

'''i'-' , . 
lti . 

........ 

, ,,. 
• • 

...... 

, 
'h ", .. 
'" :~ .. 
'" : ~ 
'to 
1!. 

l ~ 
'" , 



... CAMBRIi\. STEEL. 

GENERAL RULES FOR RIVET SPACING FOR. 
BRIDGE AND STRUCTURAL WORK. 

The pilCh or distance from center to center of rivets6hould not 
be less than 3 diameters of the ri~~ I , preferably not less than 3 

inches for Ji inch rivets, 2}{ inches for ~ inch rivets, 2 inches 
for}4 inch r ivets and IX' inchL'S for }{ inch rivets. 

At the ends of compression memben the pitch should not 
exceed >I diameters of the rivet for a lengt h equal to 1M times 
the maximum width of the member. 

\Vhere two or more plates arc in contact, rivets spaced not 
more than 12 inches in ei ther d irC(:tion shall be used to hold them 

together. 
For members composed of plates and shapes the pitch in the 

di re<;tion of tbe line of stress should not exceed G inches for U and 

M inch rive ts, 4}{ inches for }1 inch rivets and 4 inchcs for }i inch 

rivets. For angles with two gauge lines in built-Ul> members, 
rive ts staggered, the maximum pitch in each line may be twice 

these distances. 
The distance between the sheared edge of any piece and the 

ccnter of the rh·ct hole should not be less than l Ji' inches for 
13 inch rive ts, 1 ~ inches for K inch rivets, 1}1 inches for }i inch 
rivets and I inch for }{ inch ri\-ets; for a rolle<1 edge, these 

distances may be 1 ~, IY'. I and H inches, respectively; when 
practicable it should, for all sizes, be at least 2 diameters of the 
r ivet and should not exceed 8 times the thickness of the plate. 

~Iinimum spacing is generally used in )lin plates, at ends of 

columns, girders, etc., etc. 
In fignring clearance of ri vets for special cases, allow }i inch 

in addit ion to diameter of head. 



-
OAllBRIA STEEL. ... 

BWma VALUES OF PIN PLATES. 

For One Inch Thiekne .. of Plato. 

BearlnI: vaI~ _ ~ of Pin X l~ X St ... Jl'l'r SQ~ I""". 

.... "" ::.'":a ..... 
f", •• aa ..... , ..... ... "" ~ ~ -TaII .. 1 " ... ... . ... . ... . .. . .. -- • ..... ..... ..... _ . • ..... ..... ..... 

.... ... sfr .. 
'1:.:.' 

.. 
'1:.:.' ... ,,'-

.. 
~~ 

.. 
~~ ~ 

-------I- --- ---
taoL 1"·la ...... ...... ...... - ~ ..... ...... ...... ...... 

I- I-, .'" , ... "'" , ... 
i~ 

IS.eo .... .. ~ "'" :~ ... "'" 151110 ,..., "., .... """ 
..., 

un .. ,'" ,..., 
'"'' 17.72 " .. M'" "'" ,» , ... .. .. "'''' ""'" 1M7 ...., "". 73130 

IS 
1.787 ".'" """ "'" 

, lUI ..., "' .. "'''' "''' , .... " ... ,.,., 
ill ..... "'" 

., .. ".., , ... " .. """ "'" !1.65 .... ""'" "'''' '" :un "'"' ',m ~". u .... """ .... , un .... ".. ..... 
m 

Z1.711 ... "'" .... 
ia ... " - .... " ... " .. 81500 " ... M'" 1U78 " .. ..., 

~'''' ".83 .... n ... """ .. '" ... ."'" """ 27.11 , ... "". ", .. 
m ''" 

..... "" . "" .. , ... " ,... " .. "'" 5.412 "" .. ..... ..... ill "." ".. "'"' " ... , .... 33000 "' .. m .. .u. ,.." .... .m • .. ~ .... .. " . " ... 3Ut , ... .... """ • , .... ... """ .... !ll 33.18 ,.." m" " .. 
iU 

7.1170 " .. 421~ ..... lU7 ".. ...., 
""" .,,, 

""'" " .. moo :ll 35.70 " .. 01130 IOl~ 
8M. """ ",. ""'" 37.12 ."'" "". 103130 

!~ 
U21 . ..., "'" '''''' , .... ..... .... ,..." 

'''' ..... ..... ..,., ,» f4.18 ..., IO]2JQ "' .. ,,,. .... ...., - • "" 
..., , ..", ,-

11.7'11 ..... &2310 .. , .. .» .!4.1' , .... 114151) tr..IOO 

• I'U' .... ..... ..., • ..... " .... 121500 , .... 
m '''' . ..., """ " ... '" ..... ,- , .... ,-

lUi " .. "'OJ . ,,' " ,,~ " ... " ... , .... 
.» 15.03 . "'" .... ..... " 113.10 '41000 , ... '''''' 
ELUlPLB.-The .... ;n the mil PQIt of. brld", ill 250 000 pound • ..oo the :r,n>eter of the pin ill 6N;n ReQuired the t.otal tblc~ of Ited pi" plat8 

f r a I:>eariDi: val~ ol 15 POun"b per 1IQuarl' incl!. 
From the table the bmrinc ""Jut! of. 1Ii~ · pin in a I~ plate for II1i 000 pOUnd. 

unit st~ it &1380 pound... Therdort the total thlo:~ of met.a1 reQuired It 

". OX> 84 380- - 2.9&". 

Tile oeareot eornrnerclal me "'"Quid lherdOrt be I~' on each elde, Includlnc 
web and ~ry rtlnforcinc platee. 



36() CAMBBIA STEEL. 

MAXtMUM BENDING MOMENTS ON PINS. 

With It:Itnm. Fibre Biz .... V.,.,tnc from" 000 too U 000 
Poun<b per Iquan Inch. 

» .... _1 
~" MOmlln"- in Ine b -Pounda for nbNo 8toc ..... of 

• Pi. -----
h~ II Ill ...... ....... I! 000 Lbo. . ...... · ... · .. 1· .. · .. '" .. po 

po '" I ..... 1l1liil00. s.un I .... &Jun I ... 5i:j ...... t"'l s. ... n Joel, Squr. ,.,k. 
, . ,~ BiO I Ii,O , ... n" 2~JO 
Hi .... 2100 ~M , ... .... "" ", 1.27. .., 

"" "" ~" "" ", , .... "'" ..., .. " ~UO "" 
'" \"e7 ,m ..., .... "" "'" ,~ 2.0H OM "'" "'" .... , .... 
", , .. "" ..ro ,~. " .. 13\.50 
OJ, 2,"" "" "'" " ... ,~ 16180 , IIU "''' 1414(1 J6rLO Il'ero , ... 
;~ UH 14130 W.O> ,..., m", "'" -, 3178 18170 .," 223m ~IIIO "'" ~'. 4430 """ "'" 

,.,., ,.., 
"'" 

" , .. "''' 2.610 .... 34510 """ ", Ul2 "." .. .. ~" "." ..... 
", u"' .,.., 36160 .." m" """ ", U92 "''' .. '" ..... 5240C1 "'. 
• 1'-1)611 - t7m 529;0 .... """ ", 1.870 .. '" ..... ...., 67UO ""'" ", .... """ .... .,,'" """ '"'' ", ..... ... " "." j5j~ .... "'" 
'" U21 0'" 75;;(1 .. ,'" "IIG ,,,,., 
", "'" 70150 .. ," "'" '"'''' 1If1i910 

:~ I1.OU n.., "'" ''''''' IIIUIlO ,-
l1.m "'" "."" 1I4:t)O ".'" 142610 , 
'"'' I .. "" lmoo , .... 

I 
141310 15;"08(1 .. ,,'"' "'''''' ,,"" J3j!l2O ""''' lm70 

:~ 1UM! """" ",.. 1»;30 l6IM1O 1/oMIO 
IUJ:;IJ " .. " 14N80 1110412(1 , .. '" """ ", lUOI \.'1101) 

I 
1611130 178t!!O "'"., ""'" '" IMOO """ lH830 IQ42.!oO ~1S.\l0 242810 

", 17.721 157820 ,m., 210130 235740 ""'" " , 1UM '''''''' 201740 2274'l(} " .. '" "',., , lUM .. .., ""'"' 2UUO nSl:J) """" '" HMO ... "" n,.., , .. ". ~"'" ..... .- 21&1~ "',,,. u.5710 ,."., "..., .'''~ 61, n.~1 r ..... nU2Q ""''' ""'" 381130 

t4 23 .• ,\8 ""''' """ """ 3&7~IO ..... 
2UJO ""00 ll~10 u .... """ ""'" "j :t.US7 -- ""'" 

,,,,, 
""" -.. 

6.'. 27.100 ""'" ""'" ... , .. .. "" 49l7OO 



CAloUIBIA STEEL. '6' 
MAXIMUM BENDING MOMENTS ON PINS. 

With btnme J'1bre Stnuu VU7lnc from 16 000 to U 000 
Pounct. pel' Squar, Incb. - .... Jo1'om,nq in Incb.Pounct. for Plbn I tr_ 01 

• ... 
"'. . - 1.\000 LIIL ...... ... u.. !2* LIIL ..... - po po po ,. po ..... .~ .... . ~ .... .~ ..... ,~lML .~ .... 
• 28.:m ""'" 881700 42U 2(I 4n130 "'". 
ill 

N .... ....., ""'" ~1l80 .,,, .. "'''' ... '" """ 4310130 4n:J70 om<> """ SUIQ . ,'" ~"'" 00II710 ""'" ...., 
ill 33.1&1 .... ...... ""'" ...., ~ .... 

301.472 .,.." """ " .... .."., 71.70 .. '" ~,.., """ ""'" " .. ., j,!.4830 
.~ 31.122 . "... nutO ..., 71 7800 N"" , 38.4S5 smiiO .. ," .- 757e«1 ~"., m •• n ""'" ... , .. 710210 ""'" om" 41.282 MI1ID .,.., n.,., ~" .. """ '" 42.718 .."" ""'" "' .. ""'" 

....., 

~~ 
U .IN e,,., 7'6SLO aa.. "', .. '''''''' ~ .... "'"" 181410 .,,"" ""'" , ..... 
t7.1n ..... ,.,.., " ... "'''''' 1142-170 . .,'" 71QI\IO ..... """ ''''''''' ,,-

• "'.'" " .... .",., 101»310 """" 
,,,..., 

m 51-i'Q ""'" """' \()0,3170 11&1820 13164. 0 
63.4"" .... """ 

,,,,.., ,n ... 1318170 
.~ ... """ '''''''''' 1l!3tIO 12975110 1441 7eo 

m 
.. m .... ro , ..... , .... , .. "" .. '" " ... '"'''' IU12\IO 1$74770 
80.1 32 "". ""'" 14:"118 10 , ... ,., 
"Aa ](I2g130 1235310 I ~HHO 1716710 

• 1!3 611 "".'" " .... 
!!l "'''' 1IIS'JOO , .... 

17.201 1lllMIO 1Sll8e10 

""" " .... ,...,., 
:ll rom 1515110 

n.?eo 1575700 

m 7Ufl:! ,"'''"' ,...., 1701700 

" "'''' 1117150 ,,"'.., "".." "",ro 

'!!l 8UIS "."" Z114170 ~'''''' """" " 
.,.., - m.., ~7120 "',,., , W.;S3 21~20 Zl~ 2744 150 ,. ... ,., 

" "' .. ,.."., ~ 2$1:«10 """'" ",,,ro 
,,~ """ 10116780 2)16 110 ..... 314S ltO .... 
,,~ ,ro ... "",m 2887610 ....,., 

""''' "''''' " 113.1»8 " .. "" ..,.., 
""'" . ,,'''' ¢.Imo 
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... OAMBRIA STEEL. 

DIMENSIONS 01' BOLTS AND NUTS. 
PT&Ilklln lnatlt1,lte St&ndud. 

Bolt<ll and Thr •• (b. Bo~h Nutl fond aM&!. 

• :! 
, 

J ! 'f • • ~ 1 
~l ~ '1 b h • • h • • 

I 
l • ;; • ! J 1 I : • .. -. 

~ ~ ~l -' r -- --- ------ - ---- - -
I~ I. I- I- ,.10. ".Ioa. tu. 1- I~ I- I-

I ---- -

" .185 .0062 .049 .027 I .m .'71 1 1 

t' 18 .240 .0070 .m .Il45 p .840 .660 t' 16 ."4 .0076 . ltO ... .972 .794 

l' 14 ."4 .... .150 .093 1.106 .902 

J 
13 "00 .0096 .196 .126 1.238 1.010 

J 
12 .. " .0104 ... 9 .162 

:!? 
1.370 1.1 19 

II .507 .0113 .807 .902 1.503 1.227 
10 .620 .0125 .m .902 1.768 1.448 
9 .731 .0140 .601 .421l :r 2.033 1.660 
8 .837 .0156 .785 .550 2.298 1.876 

n 7 .940 .0180 .m .694 lit '.563 2.093 II 
7 1.065 .0180 1.227 .893 , 2.629 2.'" a 6 1.160 .0210 1.485 1.057 It' 3.094 2.626 I,., 

II 6 I."" .0210 1.767 1.295 3.359 2.742 II I,., a " 1.389 .0227 2.074 1.515 It' 3.'" 2.959 

11 :t 6 1.490 .0250 2.405 1.744 3.889 3.175 
1/ 6 1.615 .- 2.76! 2.048 ' It 4.154 3.392 III 
2 41 1.712 .- 3.142 2.302 31 4.420 3." 2 :t II " 1.962 .- 3.976 3.023 " 4.950 4.M2 21 

4 2.175 .0310 4.009 3.115 3, , .. '" 40475 1I :r 'I 4 2.425 .0310 5.114.0 4.619 41 6.011 4." 
3 3, '.629 .0357 7.069 5.428 41 6.541 5.341 3 It' 31 31 ,.." .0357 8.296 6.510 , 7.071 s.m 31 

" " 3.100 .0384 9.621 7.548 ' I 7." 6.207 !l W 31 3 3.317 .0410 11.045 8.641 51 8.132 6.640 
4 3 3.567 .04111 12.566 9.993 61 8.662 7.073 " h" !I if 3.m .1)435 14.186 11.329 1I 9.193 7.506 " 4.028 .1)460 15.904 12.743 9.723 7 .... 41 !r '1 4.255 .- 17.721 14..220 1I 10.253 8.372 41 , 

it 4.'" .- 19.635 15.7&3 10.784 8.805 Ii 31t 

H 4.730 .0500 21.648 17.572 8 11,314 9.238 " 4 
4.9" .'526 2:3.758 19.267 81 11.844 9.671 51 :~ 6\ 21 '.200 .0526 25.967 21.262 81 12.375 10.104 'I 6 21 5.'" •• 555 28.27' 23.098 9l 12.905 lo.a37 6 .,., 



CAMBRI A ST EEL. 

RULES FOR PROPORTIONS or BOLTS AND 
NUTS. 

'63 

The dimensions of nuts and bolts are determined by the 
following rules, which apply to both square and hexagon. 

Short diameter of rough nut - 1 i X diameter of bolt + , in. 

Short diameter of finished nut - 1t X diameter of bolt + 
h in. 

Thicknes!! of rough nut - diameter of bolt. 

Thickne!J!l of finished nut - diameter of bolt - R in. 

Short diameter of rough head - H X diameter of bolt + I in. 

Short diameter of 'finished head - I i X diameter of bolt + 
h in. 

Thickness of rough head - i of short diameter of head. 

Thickness of finished head - diameter of bolt - n in. 

In 1864, a committee of the Franklin Institute recommended 
the above system of ,.;:rew threads and bolts which was deviaed 

by Mr. WilJiam Sellers. of Philadelphia. This system as (ar 

as it relates to screw threads is generally used in the United 
States, but tbe proportions or bolt heads and nuts are not 

adhered to becau!Ie the 5izes or bar required to make the nutl 
are special and extra work is necessary to make the bolt heads. 

Sizes or nuts and bolt heads in accordance with the Manu/acJu,tr,' 

StanOO,d are given on pages 369, 370 and 371. 



"....--
••• CAMBRIA STEEL. 

WEIGHTS or 100 MACHINE BOLTS WITH 
SQUARE HEADS AND HEXAGON NUTS. 

Franklin I natltute 8t&ndatd 81.t:"_ 
BaI4-1 n1bic foot Iron _ 4SO po,u.d .. 

I.eqth under Bead to - I !. I " I !. I , 31.8 , ~, , .. ~, 

'M 37.0 

:~ 
... , .... , ,., 11.4 'M 42.1 M.' 

!S " Il .g Ii.S ~ .. .. , 
U lU 18.4 % .• .., .. 13.0 lU ." 00' 

• .., 
'" JQ.9 .9.0 0.' 

.~ .. , lU 21.4 ." ... 
• ., 1M ~., M • 7M . ~ 10.4 '" U .• n .• iU 

• 11.1 '" ~., ., ~ .. 
.~ 11.7 , ... n .• 'U "., , 12.4 19.9 ~., "., S7.Q 
,~ 13.1 '" ~ .. "' m , '" n, 32.2 ". k' 
,~ '" ~., .. , ... , 100.7 

• 15.1 2U ~, ., 10M 
.~ '" ~., ~. , .. '".., 
'" 'M ~ ~, ... 113.5 
,,~ 17.2 n .• 39.9 ••• 117.8 

" 17.9 ,.. 41.4 OU 122.0 
,,~ 'U ~, 4Z.9 '00' 'U, 
" ... '" U)U , .. , 
"" 3U 46.0 107.7 13U 

" H.' m 111.1 1311.1 
,,~ 

., 49.1 11M ,., 
" .M 147.8 
,,~ 52.1 IRS 

" M' , .. , 
,,~ M' 180.4 , 



CAMBRIA ST EEL. 3 • • 

WEIGHTS OF 100 MACHINE BOLTS WITH 
SQUARE HEADS AND HEXAGON NUTS. 

J'r...ruilln IWltl tuttt St&ndud Sb, • . 
lla.WI-1 cubic fool Iron _ 

"' ... 1 t 1 11 It 1/ 1\ 

• 'M ... 
i~ '"' ". 

'" ". 
'" ". '" 3 '" ~, 

'" .M 

'" '" 
,., ~, '" l~ 

u, .. ~, .. 
'" '" ." .., 

• ~, .~ '" '" .~ '" ". '" M' • '" '" '" ~, 

,~ m 376 '" ... 
• ... '" •• '" . ~ .00 '" ... '" , 

'" on '" ... 
,~ '" ~. 3M ... 
• M' . 0> on roo 
.~ '" on '" '" • '" .~ ... n. 
'H ." ." M • '" >0 '" ... ... ~, 

>oH . ~ "' ... &, 
" ... '" ro, ... 
,,~ "' '" m ... 
" on ... '" ... 
,,~ '" .. , ,& '" " •• W '" ... 
nH '" •• ... .n 
" '" ... '" ''''' ,,~ "' '" '" '''' " '" "" ... ,~, 

"" '" '" ... >on 

'" ." 1101 
751 on ,,~ 

" . ... " 00 

'" ... 117$ 



1 
.. 6 OA.la(BRIA 8TEEL. 

WEIGHTS OP 100 MACHINE BOLTS WITH 
SQUARE BUDS AND NUTS. 

WROUOHT IltOlf. 

M anuf..:tunn' 11&D4&:r4 '11 ... 
8ulI- HO<>I>8& T~'I LIn. 

Lencth uDder Read DIAmeter of Bon In 1nch ••. 
to Point . 

I~ ...... I I {, I ,.. I ! 

,~ , .. .... " 13.1 lU ~. ~. M. 
, U " '"~ 15.1 '" ~. '" . u 
,~ u ... U. '"~ 

, ... U. ~ .. f 7.7 

• .. U " .. ... V. ... ..., "'. . ~ U ,OJ 'U '" ~. ~ . ". ~. , 

• ... 11.4 IU " .. U .• M. M.' .... 
.~ 

,. 'u 'M "., M.' ... , ... H.' 

• .., '" IU '" .. , M' U. ... 
.~ .. 14.1 ,U ~, M.' A.' 07.11 ,., 
• •• 15.1 U. 3U M.' ." n, lIO.7 
.~ 

,,, 1M " .. •• .... M.' 7M IIU 

, n. ". .., ,M .U M.' SO., 12:1.1 
,~ 11.7 , .. .., ... :.U &7.8 ., 12U 

• IU ,., ~, ... M.' 71.1 .0> I:lU 

• '" U., .... 44.11 8O' m '" U7.a 

" '" 'U ., 411.1 •• •• , ... '8O' n , ... ... .... ... ". ... IIU 112.4 

" Ii.t .... 41.7 ." ,... ... 12:3.7 'M' 
" ... "., •• ." U. "., ,u. leu 

" n. H.' 47.' •• ." IIU HU ... , 
" U. M.' eo. ro. "., 11$.6 uu m.' 

" U .• 37.2 "., '" ... 12U 157.' "' ... 
" ". ~ .. U.2 ..., IOU l!U ,., :uu 

" "., ." M.' U .• 100.7 14M 175.1 "' .. .. ", '" U .• "., IIU If?' 1S'a.7 "" 
" ... ..u •• , 1.4 120.7 l~U 1~.4 , .... 
" 

,., M' .... .... ,~, leu 701.0 ..... 
" 31.7 M.' n , .... ISI.7 , .... .... ..., 
D U., ..., , .. IOoU 131.1 171..4 . ,,' au .. " .. •• .. .. , .... IfU 182.4 ... .... 
" M' .. ..., IIU '''' 

,,,. " .. .... 



OAMBRIA 8TEEL. 367 

WEIGHTS or 100 MACHINE BOLTS WITH 
SQUARE HEADS AND NUTS. 

WROUGHT mOM . 

• h .nu!actunn' St&ndanl Sb ... 
BuIa- lloopeo lit Tow...e!ld'. Lbt. 

Lell&'th under a ead D1&m.t.u of Bolt In l llehM, 
to Polnt. .... I 1 1\ 1\ 1 \ 11 11 2 

---- ----------
,~ IlU. ... ... . ..... ... . , ... 'w. , .. . .. . ... 
,~ fU. , .. , , ... .... ....... ...... ...... 
• IOU 1$1.1 21U ... ... .m ... ... ...... . ~ uu ,as "... ,.u '" .~ 

• 12M '"' ,., .. 31M .ro ... '" . ~ 13U 182.1 "' . ~,. .. , . ~ , . 
• HU 113.7 .,,. MU .., m '" " .. .~ 14U1 .,.. ~u ..,., .., ... ... '''' • , .... 215.8 ,.U .... <ro ... ... "m 
.~ , .. , ".. ... " .. .ro ... ... 131$ , 17~. 1 237.1) m.' ~18.t ." .m '" 131& 
,~ ,as 248.1) .u "''' '" ... ... ,.,. 
• , ... "'. M I.I ..... '" no ... ,.., 
• oou '"" m. ... , ... no ''''' "" 10 "U ... , ..... .os "" '" "" '''' " uu , .. 43U "'. .ro '" ". '''' 
" ... , SH .6 .... "'" '" ... '''' 1810 
U " .. " .. ..... '" '" ." ''''' 

,.., .. m. :191.1 SIU .... '" '''' '''' , ... " .... ..... .... , ... '" , ... , ... "'" .. 32$.7 ..... ~72.7 "SA on "" '''' "m 
" 34U .... .... , .. ." 1176 "" "'" .. .... ... , ..... 791.4 .. , "" .." "'" .. ,n, ..".. .., au ''''' m • 11'40 uoo .. ..... •• u .,u .... "" .. " , .. .... 
" 41U ..... 1LU ..,. ''"' 1315 l81e .... 
" 428.2 ..... 1-1<1.( .,. .. "W .. ~ , .. m, 
" 44U "'. "'" .. " 1171 1475 .. " ... .. .... eu.s "., ,ooos 1213 '''' "" "" • J47M .. .., ,.u I{:ot.ot liN 157$ M .... 

Bolt. from l}i tncb to 2 Inch". InclU31ve. are fit~ .... Ith nut. IUIIdt to U. S. .......... 



3 •• CAMBRIA STEEL. 

WEIGHTS OF 100 ROUND-HEADED RIVETS OR 
ROUND-HEADED BOLTS WITHOUT NUTS. 

waotJOBT mONo 

Buis-l cubic foot Iron - 480 pound .. 

Diameter of lUl'et In Inchn. 
Le~ under B ead to Point. 

, .... I I I I I 1 11 
--- - --------, U U '" ~., ." ~ .. 'u 

ia 
u 10.7 '" ~, ." M.' m ., 12.1 ,.., 

'" ~, M' M.' , .. 13 .• n .• M.' .~.7 M.' n. , " '" '" OU M.' 14.4 ... 
is. " 181 ... ~, w. ~, ,~, 

U '" '" ~ .. M.' M' 112.1 
10.1 ". "' .. .. , M.' ." IlUi 

• '" "" M. ." 70.8 ... , '''' 
L~ 

lU 21.$ M.' '" 74.7 10 1.8 133.4 
12.4 ". m M.' n .• 107.1 ,~, 

13.L '" ". "'. M.' IIU 147.2 

• 13.Q ~, ." M. ~, 118..0 IM.I 

:ti ' 4.7 "., ~., M.' QU '"' 161.0 
1M ,.. .. , M' .... "" IS7.Q 

'" '" f7.t '" .. , l$U 17t.8 , ". 3l.2 '" '" 10M '''' 181.7 

W 
17.7 'M M' n .• , ... , ,~, 188.6 

'" M' "' "' .. 112.3 ISO .. ItU 

'" ., M' M' llU ,.., 
"" • "'. M' M.' .... "., ISLe .. .. 

IS "" 3 .. "., .... 'U, IS7.1 "" 21.6 '" M' n.' ,,,. '" "" n, .. , M • .. , ,., 17M ".., , "., ." 87.1 .. , 137.4 ,., 237.0 

m 
. , ~ .. .. , 101~ !fI .& , .... "' .. U. ., 71.4 106.0 \-f.5.7 , ... "" ~ .. ... , "' , ... Uu , .. , 257.1 

• "., OU 7M 111.1 1M.! .., "' .. 
.~ "' '" ~ .. 117.2 lG2.f "" "" • "., M .• 0.' 123.4 1;'0.8 "" ,.U 
.~ "" M.' .... '''' 110.1 ". . ... 
" ." M.' n.' 135.8 '''' 

,.., 31U 
,,~ ., 61.2 .... 141.8 , .. , ,." "' .. 
" .... .... IOU 147.0 "" 270.7 $47.' 
,,~ M' .... IOU 1.14.1 212.& 281.1 141 1.2 

" M.' .... 1I)!1.7 1110.2 "' .. '.M 37M 

----------
Oae iDl:b ill 1to&I~ <I. 100 Rivet. ,m •. ~ '" 12.::7 "ro "'" 27.61 

Wei&ht af 100 Ri<et Headt .••.. 1.78 . .. ... iU2 "." ".n 47.87 



i 
CAMBRIA STEEL. ... 

WEIGHTS AND DIMENSIONS OF BOLT HEADS. 

M.llfVJ'ACTURERS' STllD .. an IIZES. 

Bula-ll00~. & To ....... ad'. Lilt. 

"'- Iquan. BUacOD . 

• ... t.c IYIir\\ ... 
..... 1 ... - .... ' ... ..... §~ ~ .. .... . . -. port., 

- --1- ----, .... , ... I .... ~ r.uu. , .... , ...... , ..... ..... 
--

I I .530 n .7 I . ." n .6 

n 1\ .... I I 1. • 1\ .641 " I., 
I n ."5 n '.5 n .670 n ••• 
n I! .928 II ' .0 I! .768 II 3.4 

; I 1.061 I 5.' I .... I 5.1 

n I! 1.193 II 8.' I! .• " II 7.3 

I 1\ 1.386 1\ lUi 1\ 1.'"' 1\ 10.0 

I 11 t.591 n IU 11 1.299 n 17.3 

I I,.. 1.856 II 31.1 I,.. 1.516 I! 27.' 
1 1; !.I2! I 47.S 1; 1.733 I e.o 
11 11\ '.386 I! 67.3 11\ 1.944 I! 68.3 

11 11 '.652 1\ 92.3 11 2.166 1\ 80.0 

11 ,,.. 2.917 In 122.8 ,,.. '.383 In HI6.1i 

1; '1 3.182 11 169.1i '1 !.Ii99 11 13" 
11 'n 3.447 In 202.7 '" 2.818 In 175.1 

11 21 3.m I,.. 2M.' '1 '-03' I" 21U 

11 '1\ un 11\ 3t1.(i '1\ 3.349 11\ ",. 
• 3 .... 3 1; 378.0 , 3.464 1; 327.' 



·,. CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF HEXAGON 
NUTS. 

MdUl'.t.CTUUJUI ' IITAlfDllD SIZES. 

Bub- Roope." Townaend'. Llat. 

...... Plain . Cupped. --- .., 
"" " • "" .... ..... "''''~I "'oi&"~1 ...... ....... .- ..... ... . .. ,..100. . ,. ,..100 . .,. 

------------ "' ... -- ...... 
" ... .... lICk .. .... , ... ...... ....... 

- - --------- --

I 

J 
.578 f. n I., 7800 1.2 8500 

I' .722 l'! 2.' .. " 2.1 "'" .... '.3 2330 ' .0 2510 

r 
1.011 i 

! 
7.0 1'" 6.' 1580 

1.011 7.5 13'" 6.' 144' 
1.155 '.9 11110 '.2 1090 

1 1.155 n 10.8 '''' 10.t "" 11 1.299 I' 13.7 7'" 12.6 800 
11 1.299 15.9 "" 16.2 "" 11 1.299 I 11.9 560 17.0 588 
11 I. ... 19.5 51 ' 18.5 541 
11 I. ... ".0 '" 21.7 '" a 1.444 22.2 .50 20.6 '" 1.588 ".6 "6 25.' ". 11 1.588 30.' 330 28.8 3" 

I a 1.783 ".5 "" 32.' 310 
1.783 40.0 250 37.6 '" 11 1.783 37.7 265 ".3 283 

a 1.783 1 45.9 218 43.5 230 
1.817 I 45.3 221 42.6 235 

11 1.817 1 50.8 197 .47.6 210 
1 11 2.021 1 57.5 174 53.8 186 
1 1/ 2.02\ 11 63.7 157 59.5 168 
11 2 2.309 a It 100.0 100 90.9 110 

it 21 2.599 In 138.9 72 126.6 " 21 2.888 11 In 185.2 54 169.5 59 
'I 3.176 In 243.9 .. "'.2 " it 
, 3.41)4 11 In 333.3 30 303.0 33 
3/ 3.154-

m 
408.2 "I 370.4 " 31 4.043 2 493.8 "I 459.8 21/ , !I 4.043 2 487.8 " 454.5 22 , ·U43 21 512.8 191 487.8 2" 



CAMBBl.A. STEE L . 811 

WEIGHTS AND DIMENSIONS 01' 8QUAlLB 
NUTS. 

1UlftI'I'.A.~' aT.A.lfDUD anu. 

B .... - IIooP" " TOWllH Dd·. Lilt. - PWII. Cup~. - ... lao • 01 ""'- .... ..... ' 1hl,~\ -. -. .u_ .u_ 
"" ..... ,.100. .., .. ••• . ... 

------ --- -.... .... ..... .... ... - -1-----. -
I I .m I iJ U 6750 1.4 "., 

fr I ... fr fr U .," !.' ..,. 
I I 1.061 I 1\ '$ 2100 u "'" iJ I 1.237 iJ 1\ 7.' 1330 '.8 1460 
I I 1]3' I iJ 8.9 1120 8.1 1230 
I I 1.414 I iJ 1\.9 840 10.8 ,OO 
fr II 1.59\ fr I \5.4 650 14.3 700 
I II 1.59\ I fr 17.3 ." 16. \ "" I II 1.768 I fr 23.0 <3, U.l 4" 
I II 1.768 I 1\ 27$ 360 26.0 400 
I II I.'" I 1\ 31.7 ". ".0 '" I II 2.122 I 1\ 41.0 '" ".0 "" / II 2.122 / 1\ ... , '15 ·f.t.7 ... 
/ II 2 .... I 1\ 55.6 160 '8$ .. 
/ II 2.·m; I 1\ 61.3 '" 54.' 183 

I II 2.476 I I ".9 141 ".1 156 
I 2 ".,' I I ". 105 81.0 "' II 2 2.828 I I It 102.0 98 ... , 106 
II 21 3.182 II It ISS. l " 123.5 81 
II 21 3.182 II In 1&6.3 84 142.9 ,. 
II 21 3.636 II In 192.3 " 175.4 57 
1/ 'I ..... II In "'.0 " 227.3 .. 
II 3 •. m II Ifr 1fII.7 "I 285.7 " II 31 '.59, 1/ In ..... !! 400.0 " II 31 4.950 II Ifr "' .. 18 500.0 " 1/ '1 .... 1/ lit .... , 15 625.0 " , • 5.557 , lit 81U "I 184.' 121 



" 

CAMBRIA STEEL. 

UPSET SCREW ENDS FOR ROUND BARS. 

.-. - .- '7" - b_" • • • .. , .... "Wi! "' 
_ .... 

"'. '::' 
..... ''- ... • .. ...... • .... ': .... '''' 0.-.. IbI III 

• "'. B 0 ..... II:. ...1 ....... 
----.... " ... - '-- ", . ..... - ...... ------

C 
.1" 

J 
.\ "'" 10 .668 :1 .. 

1<9 'I "'" 10 ... " Ml <I .'" • 1.043 n 87 
.871 <I .... 8 1.'" .. 

t 
.... 1 <I .... 8 1.602 .\ 25 
.519 

U :1 
.5,. 7 1.763 :1 ,. 

.601 .." 7 2.1)4" " .600 ". 7 2$17 <I " 1 .785 11 5 1.057 • 2.670 5\ 35 

11' "" 5 1.057 • S.014 a 19 .... 1\ 5 1.295 • '.m .. 
1,.. I.HJI 1\ 5 , .... • ,.'" '\ 17 

1\ 1.227 11 ~ 1.516 5\ .4.173 .\ 23 

11' 1.353 1.744 , ... 00 5 " 1.<85 
11 5\ 1.7« , 5.049 • 18 

I,.. 1.623 51 2.0<8 , 5.S18 ., ,. 
1\ 1.767 2 n 2.602 :t .... 6\ .. 
it t.918 2 2.602 6.020 .\ " 2.074 U " 2.65<1 . \ 7.051 5 28 

2.287 5, '.65<1 .\ 7 .... .\ 18 

it 20405 

II it '.023 .\ 8.178 ., " '.581l '.023 ,\ 8.m • 17 
2.761 • 3.419 .\ '.388 .\ ... 
2 .... , 3.715 • 10.020 5 " 

Leqtb.o 01 u~ EDds ."""" .... ~ adapted for !lie .. ith Tllrnbuckle of 
It&nd.ani 1mcUI. "" mct.e. bet~ '-cit, .. tbowll 00 poaee 378, add with 
(..~ a!>o1o'll 0" PUoe aso. Lenctbl 01 U..- End. for.,.. with onlfnary Ria!>! 
and Ldt NIIII. ibDwll on PIal" mmay be IlDe illCh Ibortu thaI! above. 



CAMBRIA STEEL. '7. 
UPSET SCREW ENDS FOR ROUND BARS . 

..... ~ ..... ":I" "" ..... • • • • 'g" ,!:~ ~. "".-o.. ':' ..... ' .... ... • .. .""" ~~ ~~ • .... . ... .... ... ... 
• .. B 0 ...... ~ Iool'ot ..... 
~~ ~-~-~-

.... 
~-~-, .... .... .... .... ~,~ ...... -. ... " 

~-~-~-~-~-~-~-~-

2 3.142 2! , 3.716 • 10.68 4\ 18 

~t' 3.341 21 'I 4.155 • 11.36 'i " 3.M7 21 'I 4.155 • 12.06 • 17 
2,0, 3.768 2j 6! 4.619 • 12.78 '! 23 

21 3.976 U :1 5.1{6 • 13.52 51 .. 
~t' <.200 5.108 • 14.28 <! 22 

4.430 3 51 5 .... '! 15.07 <l 23 
2,0, '.666 'I 'I 5.957 '! 15.86 51 .. 
2! '.909 31 11 5.957 II 16.69 <! " ~t 

5.157 31 6.510 17.53 51 " 5.412 n 'I 6.510 'I 18.40 '! " 5.673 7 7.087 31 19.29 5 25 

~r 
5.940 31 7 7.,", 31 20.20 <! 19 
6.213 ' I 7 7 .... 31 21.12 '1 22 
6.492 'I 71 8.171 !l 22.07 :1 26 

2t1 '.m 3\ 71 8.171 23M " 3 7.069 'I 71 8.641 3 24.03 5 22 
'I 7.670 'I 7! 9.305 , ".II! 51 " 1I 8.296 • 7! 9.993 , ... " <! " 8.!M6 <I 71 10.700 3 30.42 '1 " !I 9.621 <I 8 11.329 2/ 32.71 ' ! 18 

10.321 :1 8 12.743 21 35.09 51 " 31 11.045 81 13.M4 U 37.56 51 " 3\ 11.793 '1 81 14.220 40.10 5 " • 12.566 , 8! 15.763 2! 42.73 51 " 
Lf:n&th.o( U,*,t End. a bove all: bett adaploed for Ulle .... ilh T urnbuckleo of 

.tandard I~h. Ii" incbeo hoel~ h..ad • . u .hown on Jl'Ile 378. and .... Ith 
Clevltes mown on ])OIjIe 3.90. l.enltho of Upoet End. for u.se with ordinary 
R1lht and Left NUU.lhown on])Ol&e 379. may hoe one incb obort.er lban above. 



374 CAMBRIA STEEL. 

UPSET SCREW ENDS FOR SQUARE BARS. 

Sid. ma Diameter t.~rh Ar .. XIC88S of 
of SqUlfO of of ,I Number WeiJht Add Ar .. at Rool 

Bar. Body Sorew. Upset. Rool of per 001 for of Thre&d 
-- of ---- of Thre&ds of Bar. Upael. Over !bal of 

A Blf. B G Thre&d. per Body of Bar. 
--- - - - ---- Inch. --

Inch. Sq. Ins. Inohes. Inches. Sq. Ins. Ponnde. Inches. Per Cont. 
---------------

i .250 1. 4: .302 10 .850 4 21 • It: .316 t 4! .420 9 1.076 5 33 
t .391 1 4! .550 8 1.328 51 41 
it .473 1 41 .550 8 1.607 31 17 

1 .563 11 4£ .694 7 1.913 4i 23 
tt .660 1: 41 .893 7 2.245 5 35 
7 .766 1i 5 1.057 6 2.603 51 38 .. 
tt .879 li 5 1.057 6 2.989 4: 20 

1 1.000 It 5 1.295 6 3.400 41 29 
lh 1.129 1i 5i 1.515 5! 3.838 5! 34 
11 1.266 lt 5: 1.515 5! 4.303 4: 20 
1.\ 1.410 11 51 1.744 5 4.795 41 24 

1: 1.563 lt 5i 2.048 5 5.312 5: 31 
1h 1.723 1t 5! 2.048 5 5.851 4: 19 
1i 1.891 ' 2 5! 2.302 H 6.428 4t 22 
ln 2.066 21 51 2.650 4! 7.026 5: 28 

H 2.250 21 51 2.650 41 7.650 4: 18 
11. 2.441 2: 51 3.023 4t 8.300 4t 24 
lt 2.641 2i 6 3.419 4! ·8.978 5 30 
ltt 2.848 2~ 6 3.419 4! 9.682 4: 20 

11 3.063 2t 6 3.715 4 10.410 41 21 
ltt 3.285 2t 6: 4.155 4 11.170 5 26 
lt 3.516 2t 61 4.155 4 11.950 4: 18 
ltt 3.754 2£ 6: 4.619 4 12.760 41 23 

Lengths of Upset Ends above are best adapted for use with T.urnbuckles of 
standard length. six Inches between heads. as shown on page 378. and with 
Clevises shown on page 380. Lengths of Upset Ends for use wIth ordinary 
Ri&ht and Left Nuts. shown on page 379. may be one inch shorter than above. 



CAMBRI A STEEL . 8 .. 

UPSET SCREW ENDS :rOR SQUARE BARS . 

f I • !""':, 

.. ... .- ..,. ... h_" . f '".un " 
., • h_w ::~ '" 1 .. 01 1001 ,", 

':I' 
..... ' ... ... • .. """" -- ---- " ""'" " .. , '''' Imr tIW of 

• ... • Q ..... ,::. i00i1''''' . 
---------- --

11M. I ",lII. ..... ..... ... ... ...... ..... .. .... --, .,.., 'I 61 6.108 • lUO 5 28 

~/' 
.,,.. 'I 61 5.108 • 14.46 'I " 4.516 • 61 5 .... 'I 16.35 '1 '" ,,.. •. ,.. 31 " 6.%7 'I 16.%7 5 .. 

21 6.063 

II " 5.%7 31 17.2:2 :1 18 

:/' , .... ,\ 6.510 

n 
18.19 22 

5.641 7 W3? 19.18 51 " ,,.. 6.941 7 7."" 20.20 41 19 

'I , .... 
n 

7 7.648 !l 21.26 4\ 21 

~t 
, .... 7\ 8.171 22.33 51 .. 
,,891 71 8.171 '\ 23.43 :1 19 
7.223 3! 7\ 8.6011 , ".56 20 

ie 
7 .... 31 71 9." , 25.71 

it " 7.910 '1 71 9.'" , 'UO 18 
8.'" • 7\ 9.993 , 28.10 " 8.6...99 . \ 71 10.706 , " ... 5 .. , , . .., 4\ 7\ 10.706 , OW) .\ 19 

U 
9.768 . \ 8 12.087 n 33.20 ,\ .. 

10.563 '1 8 12.743 33.92 5 " 11.391 . \ 8\ 13.544 38.73 , 19 

II 
12.260 .\ 8\ 15.068 

!I 
41.65 51 " 13.141 , 81 15.763 44.68 51 20 

14.063 61 II 16.658 47.82 , 18 
15.016 'I 17.672 51.05 .\ 17 

• 16.000 51 , 19.267 ' I 54AO 51 " 
~ 01 UOitt EDd.I above ~ belt adapted for u.e with Tumbuckla of 

It ... dard Imrtb. m: IDclIea bH_ head .... ohowu on pqe 3711. and with 
C~ abowu on~. Leactha 01 UOitt Erid. fu. Ulle with ordim.l'J' 
R1rbt and Ldt Nuu. on pap 319. _, be one iDeb ~r than above. 



376 CAMBRIA STEEL. 

UPSET SCREW ENDS FOR FLAT BARS. 

f~ ~t * ® ®IQuII!~ ® ~ : r+-G-'>1 r+-G , , 
:1____ _ _ _ Yo 

Width Thickness DiAmeter !rea Area Length ldd 
ofBar. ofBar. of Upsal of at Root of of Upsel for 

A T !B Bar. Thread. G Upeel ---
Inohea. Inch. Inch ... Sq. Inch ... llq. Inches. Inches. Inohe •. ---

2 1 2 2.00 2.30 5i 6 
3 1 I 21 2.63 3.023 6! 11! 
3 1 2! 3.00 3.719 6! 111 
3 1i 2* 3.38 4.159 7 111 
3 11 21 3.75 4.62 7 11 
3 1i 21 4.13 4.92 7 10 
3 1! 3 4.50 5.43 7 10 
4 1 2! 3.00 3.719 6! 121 
4 1 21 3.50 4.159 7 12 
4 1 21 4.00 4.62 7 11 
4 1i 3 4.50 5.43 7 11 
4 11 31 5.00 6.51 71 11 ' 
4 1i 31 5.50 6.61 71 11 
4 1! 3i 6.00 7.54 7i 10 
4 1t 3i 6.50 7.54 7! 10 
4 11 31 7.00 8.64 7t 9! 
5 1 21 3.75 4.62 7 11 
5 1 3 4.38 5.43 7 11 
6 1 31 5.00 6.51 71 10! 
5 li 31 5.63 6.51 71 10! 
5 11 3! 6.25 7.55 7i 9i 
5 1i 31 6.88 8.64 7! 9! 
5 1! 31 7.50 8.64 7t 91 
5 1t · . 8.13 9.99 .. .. 
5 1i · . 8.75 9.99 .. 
6 li 3i 6.75 8.64 7! 10 
6 11 3i 7.50 8.64 7i 9 
6 1i · . 8.25 9.99 ' . . .. 
6 1! · . 9.00 9.99 . . .. 

For dimensions of heads corresponding to different-sized pins, see table of 
Eye Bars on page 377. 

Shortest length of bar permissible on account of method of manufacture Is 
6' 0" center to end. 

The above length is used only for bars having heads 12~' diameter or less. 
When possible lengths of 7' 0" are preferred. 



CAllBRlA. STEEL. "7 . 
STEEL EYE BARS. 

S, " -,--~ :@ _____ h_. : r -- '--- ' , " , , _X--,,: I 
i j ~-- _ 

n __ 1 __ _ _______ J 
: j $_----- ~ ~ 8)«-------0------,. s' c:!"bl T , ' 

• "",II 1 _ '.! : • . • • !II. I " 

, 
A. _ Area of £meta to fona one Ilad _ Plane Area of Had - AX. 

A. _~ .. R'+ ( 4 R'- A') TaII. ' -.0M8 R ... 
360 A 4 .. 
2R + "i $A. WI. iii'" 7.1H0848 - 10. 

00II' - ----aR. G - 'iA ... 0(108 '" Ut'38M _ 11). .... ...... .- "'- ............ mwo.oi I-P: " .. "'1·n .,. ""'- ..... '1.'"2: 1M.". =c....fllJIlt-
u.. ........ ta .... ..,_ ....... 

~ • • D .... Q 
-..a- --..:- --...:- .... boWJ''' .... ""'" , .. 'I 

II 
"70 71 , .. :t I~i u • 

" 

61 • 13 " • 61 • 101 
3 8 • • 171 • • , • "I , 

'1 'I • 171 • 10

1 
51 • " • II 

if 
• '" • II "'70 " • 121 u • I 13 

U 
• "I • I " • " • I lSI • !II • "I 'I • " • I "I il • " I 

7 U " "7- .. 
7 17 71 32 
8 I 17 n • 251 
8 I 18 • 301 
8 1 19 8 • 35 , a 191 7 • "I , III , • ''I , a 10 .. .. 

10 "I 101 .. 
TMlIlaeof had t,~ lottbe ..... of die.. The,,"of finbhed bad wUlO'1"ut1Il1. 

th\f ,boat U'. ,.., Bars are Hydraulic F~ .. itbout !.be .&1ltion of 
__ metal ,lid witbout b"",~ or _1dI. Tile bads o:a Ere BanI .... 
finllhed of!.be.-me tlllcc- ··T n II bod" or bar. 



87. CAMBRIA STEEL. 

TURNBUCKLES. 

PUaS&D wa01J'OHT UlON. 

ea I ~l @ /' 
" . .. 

'/' :'-T-+·--J.---t+.ol " f;rrO @ 
Tbe Cluela.Jld CIt:J J'otp and IroD Co. 

DLmemlona of Bu . .... .- .... L • • • • B G ...... .... s. ......... 
B 

Ij;k ----------..... ..... - - .......... _ ..... --- - -------

,I ~ ,1 
, 

:~ S IS ~ 
, , , 

'n • 'n rn 
,. • , 

!ij • l~ 
, 

· " ~.., tI • • ,. 
It! 

I~ 
::l • ,,, 

lil , 

Ii 
, 

IR. :~ , · • tI '"~ lil , 
i~ m · , 

'" • I!. 

!S · ," '"~ lq • , III 

II 
· 'ji " 

, ," ". , 
, 

'" " '" • 
ffl 

!~ !~ 
, · IB 

I,,", " 
, • m · '" · '" '~~ l~ • i~ · 

!~ 
". • 

m 
· '"~ '" !~ 

• , . · , " • is • 
~ 

· ," · '" " 
, 

U1 • 
" 

, 
:H · '" 

, · '" "" :~ 
, 

!~ 
' h :!\ • '" .. • :~ ia lfl · 'ji !~ '~~ :~ 

, , , 
" • ., '" 

,,. ,,. 
• " '" • , 

,ij 
, , 

,m 
.. • • , ,,. ,,. 

~ "" ., • , 
'm 

• 
:~ tili rq • ., '"' in ~,. • :~ 

, 
" • '" " 711 • ,,. 
" 

Standan:ll..enat.h.t, G, \}, 12, III, 18, 2-1, 36. 48 and 721nell ... bet .. ~n head. (A) 
for .Jlliu.. 
~ of Uplitt EM •• hown 011 ~ 372 10 37.~ lI.dlllt..., are tb<Ne ben 

.daPkd fot uee .1111 Tllrnbuc:kIet of Standard ~"", .. . bo\'~. 
Dlmm.lons E. F. G aDd II ~ upon tJ>e Jil(dficatloua of lhe Sa .. with 

.. hkh tile Turnbuckloel ~ to be uatd. 



CAMBRIA STEEL. ,,. 
RIGHT AND LEFT NUTS. 

~- . .-G- -'" 

[~ ~ ~riIE~ 
.... ----.. lr •.. _-Jot ",V-+I Io-'P>-: ... ":r' ,-- ... ":r' ":f' ,w. Y!ig~I Of 

-" • • -- 0D4 hI -. U,.. ... 8ct-a.an Bar. ." ..... ... hohl 
...... ..... - D- O • • L - T -

" -""" .... ...... ...... ...... I~ , .... -=- ...... - ......, 
11 41 ~andf r'"d II T I" n 11 '1 

41 6 it 11 4\ 
1\ '1 r· II I 6\ 2 , 7\ a '1 r'lI 61 2 3 7\ 

5 I " l h 7 11 21 

n 
111 

1/ 5 Ii .. It,. 1 7 11 21 111 
1\ 51 11 In " Ii 7\ 2" n "I 11 51 Ih " tJ !i" lh 

71 2" 61 16 
51 Ir · IS 

8 2h 31 91 23 , 5\ 8 :r 3\ 9\ 23\ 
2\ 51 11 "I In " It 81 3\ 121 311 

n 51 If "I Ir . III 81 2\ '\ 121 311 
6 11 9 n 31 161 411 

U 6 Itl " 2 11 9 31 161 411 
6\ 2-h " 2i :u . 11 'I 211 4\ 211 sal 

n 6\ 

~r" 2h 

9\ 211 

n 
211 ~l 61 2 "2h 10 3" 26\ 

3 6\ 2\ 10 ii 26\ "I 
'I 61 l!1 . 2\ :r 101 5 32 81 
3\ 7 11 it 381 971 
31 7\ 3 :r 11\ 311 45 116 • 71 'I 12 'h 6\ 53\ 138 

•• n 

1/ ./ / • II r 'i!'" n 
, 

11 :1 r· II 81 2 • 
lil 11 r· II 81 2 • 5 I "In , 11 21 61 

1\ 6 Ii "It,. 1 9 1/ 21 !l 151 
1\ 5/ 1/ In " Ii 9\ 2" 2\ 

211 a St Ih" It tt,. 'I 2" 21 81 21 
St It' It" lh 10 2h !l 12/ 29 

2 5t I "In Ii 10 'h 121 29/ 
For ~il. of Up!lf:t End •• lee paf;~ 372 to 375 Inclu';"". 
Leni;tb of Upeet End. for uoe with RIght and l<!ft Nutl may be mad .. one 

l""b .honer chan t.be d!menaiollll aiven in column "G" abo",,_ 
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CAMBRIA STEEL. 

CLEVISES. 

: : 

, I· , , , , -1. -- , I- --IIf- " --': . 

•• 

, , 
~- - IF-- ->l 

" " H 
H 
It 

" It 
~ 

H 
on 
'X 

• --1'--

'----'--I -1 -,~: --,-. 
BUTTON·~"=AD='C.->" r. 

Helaht of Head .. h X Diameter of Rivet. Radi .... 01 He:o.d .. ~ Diameter 
of Rivet + n·, 

COUll'TI!R8UlfB: mADS. 
Diameterof Counc..nunk llead .. me ... Button Head . Angien! Countenink 

.. 31]>, In li,uril>Jl: Clearances for RI~ Head. allow for Hei,hts as followl: 
H" for ~. rive". u- ror Ji" riv~. All dimensions in Inches. 

l 



CA MBRIA STEEL. .., 
WEIGHTS, DIMENSIONS AND SAFE LOADS 

OF CHAINS • . 
.. riYllG by St.and.rd Manufu turen. 

Slu. Common Coli. Crane . Stud Llnk. 

• i i ~ ~ ~ ~ ~ • .1 ~ ~ ", ] ] ·l ~ ·l '- i] it l) 1 .. n ~:i • • It • • • • j ~ j • j • • :l • :l • :l • • • • • ----- -- -- - -- -- - --
1~ ,~ ,. lk ,. ... ... ,. ,~ ... 
---- - ------r- --- -- - ----

~ 
:~ !~ 

... > ... :::::::: . ........ ... ...... .. .. . 

.13 > .. ... . ...... . .... . .. . . .. . ... 

is 1.10 " .. ... ..... ..... ...... . .. .. u. " . .. ' ... .. .. . ... ........ ... 
'.00 U .... ..... ...... ...... .... . .... .... .. ... 

" ,~ m '" " ..... ..... ..... • 1~ U .. 
S m 3.U .. . '3}i' 'iji' . 4:0' . l~ 

, 3.' ••• ' .00 .. •• l~ 
, .. " ..... . ... . .... ... .. ...... ..... , .. u 

i 3~ '. '.00 " '. ,~ " ••• :~ 
,~ u 10.1 

.. ...... s.ii· .. .... .. '2ji' .. 8:0' '13~ . • U 1U .. ~ .~ " ,~ , 
'" '" 14.0 .. .. ... ...... . .... .. .. ..... , . ... .,. ... '" 

1 , .~ 10.0 12.0 

i~ !S 10. 17.0 

m m " 
IS. 

IS m , 13,0 '" 13,0 21.& ' 1> ~> ,,. 10' '" 10. V., '" ~., 

.... . ... . .... .. . . .. 'h 19,0 31.0 ,8.8 M.' 

m 
..... ..... ...... .... 

m 
, ~ .. ... m 

m 
H.' ~> 

..... ..... . ... . .. .... m ~ .• 
, .. , .. 41,5 

..... ..... .. 31.0 ..> 10 'OJ M.' 

... ....... '" ." IO~ M' M. 
, ..... ..... ........ lOa !ll ~. M> II~ ig ~ .. •• 
l~ .. . .... r 10 ,,. M> " ... '" .. . ..... II M' "' 13 00.' 91.1 

III :, '. " 
, u> ~ .. 13~ '" « .• 101.6 

""I" i· ' 12~ "" M.' ... " • 00.' 11205 

Safe Loads bued on ODe-ha!f Proal Test. or one-fourth of the &DDnWma!.e 
breakina load of chain. 



382 CAMBRIA STEEL. 

BRmGE PINS, NUTS AND PILOT NUTS. 

I _ ~ ~f+<(5) '/ ~r fo] 
, 1; ' .L_~ f ~--
poUI4-o-------B--- ---.;..II;! --,,",( 

All ThnadlIl ~r loch . 

STEEL COTTER PINS. 

C i¢ 
DlmenaloWl of Pln In Inch t •. 

'"ir:" D 11 IU(!IJ.i ll,,12 12K I2U .2l1 !a :3~ I J}i 1 3~ 1 . 

~':'=-N.c.~::,--!' ~P=+I ~~~I_'~,,+I '~X~~~'~+' '~~ 't'~' ~I~'~XT~ '~~~:-'~'T' '~!~'X+' '~~f:~"C' ~ £1. : ~ I H! K: Hi H' HI HI U' U' U! U' U 

r.:.- c I h It It It i H' K H I H ' *! H I H I H I K .. .... Illt l l. ;16 ' 111 2h : ~ 2h ' m : Sh : ~ I Jh l m l th 



r 
OA..lIBIA STEEL. 3 •• 

LATERAL PINS. 

~~. ~*! 

COUNTER AND LATERAL RODS. 
"1---- SOLID OR UPSET EYES. . .. 

ET(2) ,'l,t ::::9}0 -4 ,E. l . ll 
.:t_'h BOl1KD BABI. IQt1£U .AU. 'Hi 

>= 
" .. 
• 

..... 
"l::r" 
• ,.... 
is • • 
ll! • • 
m • • • 

.. ~ ( .. iMlIM -I » ... , .... 
~ , , 
la • • • • • 

• ".,. , 

i~ , , , , , , , , , , , 
, 

>= 
"l::r" 

• ,.... 
:~ • • :u • • 
m 
I • 
!!! • m 

,.... 

~s , 
• 
i~ • • • • • 

~ 

.., ..... ..... ,.... 
" ,. 
,,~ 

"" " ,,~ 

" ,,~ 

"" " k~ 
" ,,~ 
~ 
D 

'" " ·' i' ... 

1 



884 CAMBRIA STEEL. 

COUNTER AND LATERAL RODS. 
LOOP WELDED ana. 

Additional ~h of JJ.r be~..,nd am~o( pin requl~ to...ate eye for 1Q,U&rf! 
(II' round ban. 

.- Diameter ot Pin 10 l nche •. ... . "'. 
_ ' 1. ' 1 . _' I..!!.. ..... \ 1 11 11 1\ ' I ' I --

I it n 71 8! '1 10

1 "I 
I!\ "I " 15 

8 9 10 10 II ttl "I 141 161 
81 91 101 II " "I 14 15 16 

. .. . 8 • 10 10 II ,,\ " 141 151 161 

1 81 '1 :~ "l ttl "I 14 " 16 16\ 

11 
.. .. . .. 10 II ,,\ " "I 151 161 171 
.. ... 101 11\ "I "I 14 15 16 161 171 
... . .... .... 11\ " " "I "I 161 17\ 18\ 

11 
.... . .. . ... "I "I 14 " 16 16\ 17\ 18\ 
... . .. .. ..... .. . " "I "I 161 171 

181 "I · ... .. . .. . .. " " 16 16 17 18 " · ... ... .. .. . .. . .... 161 161 171 18 "I " 2 · ... ... . .... .... . . 16 
161 171 

181 "I "I 

it .... ... . ... . .... .... ..... 17t 18 "I "I " .... ... . ... . .... ..... 18 18 ~! m "I .... ... . .... .. . .. . •. 1 19 " 
H 

... . ... . ... . .... .. , . ... ,,\ ,,\ ,,\ "I .... · .... .. . ... ... .. ... . ..... "I 221 gl .... · ... ... ... .... ... . " " ... .... " 221 .... · ... ... . ..... ... . . ,' . ...... ... .. . 23i "I 

• ... . · ... .... . .. .... . ... ... ... .... "I 241 

II ... . · '" ... ... .. .. .. ... .. .. . . , .. .... ..... ~I ... . .. .. .. . ... ..... . i .. ... .... .. " 

Lmatb In Incbao bel~ <:elite!" of pI.n ~ul~ to form ~~ ..... X. 
A A .. Side or Dla_ 0( Bar. 

Fouctn..a : Wbea"2" or < 1 0 .. Ola_ of Pin, 
X .. 3.7(0 + Al + I LenctboftoarlDcludiDcllDOllDtrequlred 

A lofonaoneeye_E_)iC+X. 
\Vhu."'2 > 1 

X_3.7[D+Al+~ 
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CAMBRIA STEEL. 38. 

. COUNTER AND LATERAL RODS. 
LOOP WELDED EnS. 

'_~ i+--L--.. II A~' ----'I' ~ ,,±JhiNiiLj - - ---, r--- - . -tn--~E~.- · , - - ---1 
~--X--~D'" ~ ..... \f-2D· ....... --X-~ , T T 

Mditionallenath of bar beyond center of pin required to malteer" for aquare 
or round 00 .... = Diameter ot Pin in l neb ... 

:: ~I~ 4 I~ 4~ 41 _'_L!!... ,~,~ 6 

t 16 16t 171 18t 19+ 20+ 21!- 22+ 231 "I "I 
t 1St 17t 181 191 20 21 22 22t 23 24 25 
1 161 171 18 19t 20! 2it 22t 23t 24t 25t 26 
i 17 m 191 20 21 22 221 23t 24t 25i 26t 

1 
1/ 
1\ 
11 

II 
11 
11 
II 
2 
21 
'I 21 

il 
21 
'I 
s 
it 3, 
31 

t7, 18t 191 20i 21t 22t 23t 241 25t 26 27 181 "I 20 21 22 221 23t 24, 2Si 26i 27t 
18 19 20i 21t 22+ 23t 24t 25i 26 27 28 
19t 20 21 22 22t 231 241 25, 26i 27t 28+ 

I9t ' 20t 
20 21 
20t 21t 
21 22 

21t 22+ 23t 2H 251 26 27 28 281 
22 221 231 241 2H 26i 27! 28+ 29t 
22t 23,,1 24! U! 26 27 28 28t 29t 
221 24t 251 26t 27t 28t 29! 30~ 

21t 22t 231 24~ 25t 26 27 28 281 29t 301 
22 23 23t 24t 25t 261 27t 28t 29t 30t 311 
22t 23t 24t 251 "I 1Z1 28 29 30 30t 31 
23 24 25 25 26 '" 281 29t 30t 31t 32~ 

231 24t 25t 26t 27t 28t 29 30 31 32 321 

~t ~t ~~t ~~: ~t 281 ~tl ~t Mt ~t Ht 
25t 26 27 28 28t nt oW 3lt 321 331 34t 

25t 261 27t 28t 29t 30t 3tt 32t 33 34 35 
26t 27 28 29 30 30t 3tt 32t 33t 34t 35t 
26t 27t 281 29t 30t 31t ~;l !!I 34 " 36 
27t 28t 29 30 3t 311 0)<, ..., 34t SSt 36t 
271 281 29t 30t 31t 32t 33t 34t 35t 36 37 

Foraddltlonallenl[tb reauired to form UPiI't end and detaill of oamt tee tablet 
of UpeM Ends, lXlJ;eB 372 to 376 lnclUlive. 

For detail. of Turnbuc~. tee ~ 378. 
For detaill of Risht and Left Nut.8.!Iee paie 379. 



3S6 CAMBRIA STEEL. 

STANDARD STEEL WIRE NAILS AND SPIKES. 

... 
Ih,., lAllI'tha and Approrlntate Ifll.mbu' per Pound. 

..... ., . j 1-....... =;-1 i i .i 
.-. :.: Ir t j 1'1 .~j .i f. 

1"':':'IJW..Lb.J~~A a", .. --;".-r., -[' .. '" -.",- -r,-, -~-, -.. -. -,~-, -"-,, -"-,, -,,-, - --
.. ':~ 14 1180 M8 U8 807 &35 IJ35 22! M8 4d 12K.oiIP 116 "8 &84 ~~ 473' 187 274 1M :m 
6d 12J.i.QllO 271 271 600 ~ 408 142 2M 118 Ul 
&:I 2 l Ui , ,113 181 181 151 JOII 23f 2341 101 201 loa 124 
" ',~ 1lJ.i ' . IIS 151 16' 119 :tIS flO 210 139 7' n 
8d ~ IOU .\31 101 101 "1St ,,, US I~. s: 
ad V . 10~ .ISI 81 ICI 10 In In U2 . . 114 M &2 

IOd' •. U8 ••• 1tl"" . ... 83~U '''' '.U' .1" 61 A M iU If1 88 .•.• ,. 42 &0 
15cl J.i II .1ID f' 4t 4J 80 71 71 .. .. . . .. . J5 4J 
20d t '.It'! 31 II '1 12 ~ 52, .•...•.•. • '\ 

=~5~=j,:i~~=F~i,d~f~«~~IT~,:r~1+.=~.=.'i·'=· ·=··= . . ~ , ·~l::: : : ..... n n 

.! Jo .. G ~ ;i ,a ,a !.... ,. 
1-. .. Q JII<l tIL 

j : .... - I 1 , j 1~±1 :::~ . 
--I--f- --f-.---

~ . . . leu 

'" "/"" U~Fmo 

" " " " " " ,~ 

'" '" ,., ... ... .., .., 

1;; -_... . ... ... ,."., 7.4 11'6, 

I ::::::.::- 16«I,USI .. 008\ 
1 • .. . •• 710 1151 lM8 til 7i5' 

:U ... . ":::: -621 l~: ... ttt: 
lti &0 82 .... . -27" "413 ml :7 274 
1;:: 142 Z36 .. 1&1 ..... 2M 
t '38" G2 114 157 •. 101 . . .. 151 

!~ 'jQ ' 00' :1 'e .. .., .... ::.:: 'e 
s '12" . ~. so ~ ... ·1· · l1li , , lJi II 23 40 62 . .. • ... 
'~I022304V •.• •• . .• 6 
4V !923li ••• •. 
4J.i ... ... • .• 
s ..... .. . 
:~ , 
• • 
" " 

.. . • , , 

-



OAMBRIA STEEL. 

MlSCBLLANEOUS STEEL WIRE NAILS . 
• pproIiDat. Number per Pound. 

8.7 

~ 
V 

" ~ .. .. .. 
" ~ 

'00 

'" ". , .. .. n. 
'" on ... n, 
''''' "N ,m 

11 12 

." 
00 • , , !ti • • 

• ,~ 
• ll! 



388 OAlIBRIA STEEL. 

CUT STEEL NAILS AND SPIKES. 
Shl., Lenatha. and Approrlmate Kuzniar per Pound . 

.... ..... -------1--1--+---

" " " " M 

" " " '" "" ,M 

'"' '" ... ... .., ... 

"" "" .. 
'" ,~ 

"" ~ 
n 
ro .. 
~ 
~ 

~ 

.. ,., 
"" , . ,,., 
ro 
q 

" .. .. 
If}i . . " 

" " • 

",., .., ... .. .. 
'" ,q 
,ro ,. 
ro .. 
" 

"" ,., ,,., 
21{1 80 

'ro OJ 
130 52 
107 M 

" " ro ~ 

62 18 

" " .. ., 
'" " 

·····1 

" " 
" • 
'N • 
'N • 

katI. 841111(. Si-. I..... FiDo. riM. 
U,1I !&gil irw Grip.IJdco Grip. 

--~r-I---- r-:-----·.···.r .............. N 

" 
" " M 

" " .. 
,'" 
"" 'M 

n" ... 
oro 

'" "" .. 
"" "" 

•••... 1 

..... .. .... . . Ji 

... ~ .. r:~ 
'" ,ro 

" " " 
, 
'N 
' N , 

1462 

'",., ",., .. 
"" ..... 
'"" • 
" • 
'" ., 
n 

... 
n" ... ..... 
.. 
" ro 



CAMBRIA STEEL. 3.a 

SQUARE BOAT SPIKES . 
.lpprorlm .. ~ Numbe~ In .. )[er of 100 PounU. 

''''' 
Leqtb of IIplk6 Incb ••. ... 3 4 , • , • a >0 U >2 .. ,. 

--

4 
, .. nn "50 "" "" "" 1230 117~ '" 

.., 
1320 1140 . ., ... '" ... '" '" !l ... 50' '" .00 '" '" ." 

'" m '" '00 '" '" 240 I 
H ... .... '" '" '" '" I" 176 1 160 

WROUGHT SPIKES . 
.lppforlm .. ~ Number in .. J[er of 160 I'ounu. 

'" 
Lenrth of IIpu.:_lru:b ••• 

3 1 3~141 4~ -.... , • , • a >0 U ,. 
---- ---- ------

U 22~0 "" 
,,50 .. ~ " .. 1 2~2 1161 

h 1208 II3S '''' '" '" '" '" '" ~ '" '" 
.., m .,. 

'" .. , 'H '00 '" , .. '" '" '" '" 222 "" , .. 
WOOD SCREWS. 

Silo Diaa- .. .... Silo ; DiaIo· ... ... .. ... .. .... 
I ....... . -~ I ...... , .- -. .- -a:- .- -. ... .... ... bO . 'ber. ~ "'. .... "'. ~ "'. ----
'''' , .122 10 . 188 " .2~S " .32 1 " .387 , .00' • .IM " .201 " ". " .334 " .401 , .082 , .14\1 " .215 " .281 " .M' " .414 , .... • .IG2 " .228 " .293 " .'" " .427 • .'" • ,176 .. .241 " .'" " .374 " ,HO 

" .453 

RAILROAD SPIKES. 
Silo I~ ...... Qw.1i\,l' i 'piu. r,; liII fl Sia(lo loiI UK 

UIod .. Hood. ~t.. tH. feel .. 10 .. ..;Pt pot Toni. 
J .. btr "" I" ' S,.u.,.. flo. ..... ... . ,.... I!I!: .. .... 

5J{ X ~ '00 '''' "" 75 to 100 
5j{ X i 3i& 6870 "" ,,- " , x .00 5170 " .,- .. , X" '" .... "U ,,- ., 
4>1 x J{ "" " .. " ,,- M 
4 X ~1 ... 3-520 " I> ,,- " 4M xt '" 3110 " X ,,- " • X '" 2910 ltv, ,,- " .u X .00 2350 " ,,- " • X H , .. " .. '''' ,,- " 311" X ~ "" " .. • ... " , XH INO 1710 ' X ,,- " 2M X ~ Ian 157S '" ,,- .. 



890 CAMBRIA STEEL. 

DIMENSIONS, WEIQHTS AND PROPERTIES 
OF STANDARD PIPE. 

--
1-'-11 r..... I " . ~I 

... , - ...... .. '. • ...... • .. ""-1 t,\Ora&l \ blOnl&l. 
- --- ....... -

,,,..... ..... - ...... -...... . ..... 
BL.t.CIt 0& O.u.V~IZI!D STANDI.aD WeiGHT PIPE . 

I 
. .." .269 

, 
.~14 .001 . 005 I .12 

.540 .364 .42-1 .003 .012 .\0 

.675 .493 .561 .M .02'2 .21 

.8.J() .622 .800 .017 .011 .26 
1.050 .824 1.130 .037 .071 .33 

1 1.315 1.04.9 1.678 .09 .13 .4.2 

a I."" 1.380 2.272 .19 .23 .... 
1.900 1.610 2.717 .31 . 36 .62 

2 2.375 2.067 3.652 .67 .56 .79 
21 2.875 2.469 5.793 1.53 1.00 ." 
3 3.500 3.008 7.575 3.02 1.72 1.16 
31 '.000 3.548 9.109 4.79 2.39 1.34 

• '.500 4.<l26 10.700 7.13 3.21 1.51 
41 5.000 4.500 12.538 10.4 '.2 1.\lS 
5 5.;i63 5.<»7 14.617 Hi.2 5.5 1.88 

0 6.625 6.065 18.971 28.1 &5 2.25 
7 7.625 7.m 23.544 46.5 12.2 2.59 , 8.625 8.0i 1 2-tGOO G3.' 14.7 3.31 , 8.625 7.!lS1 285&1 72.5 16.8 2.9-1 
9 9.625 8.94\ 33.007 1Oi.6 22.4 328 I. 10.750 10.192 31.201 125.9 23.4 a.m I. 10.750 10.020 40.483 100.9 29.9 3.67 I. 10.750 10.136 au-w \37.1 25.5 3.69 

11 11.750 11.000 45.557 217.0 36-9 '.02 
12 12.750 12.000 4a.n3 24&5 40 .• 3.91 

12 12.750 12.000 49.562 285.4 44.7 4.38 
13 14.00 13.25 s.1.5G8 372.8 G3.3 4.82 I. 15.00 14 .25 58.573 4(l1.0 (lUi 5.23 
15 W.OO 15.25 (l2.579 562.0 70.3 5.53 

STANOilO Z%TIU. STRONG PIPI • 

I 
. .., .215 .314 .001 .000 . \1 
.>.10 .302 .535 .OO! .014 .15 
.675

1 

.423 .738 .009 .026 .20 
.8.J() .5lQ 1.087 .020 ... , .25 

1.056 .742 1.473 .... .085 .32 



CAMBRIA STEEL. ... 
DIMENSIONS, WEIGHTS AND PROPERTIES 

O. STANDARD PIPE (Co.'>Tlsum). 

~lal"'" .~ 
... , - ..... 

I .. ~ • ....... • 
- I 

, 

1 

...... 
I ''-.- 10_' ...... , ..... , ..... ..... , -- -

BTANDUD EXTRA BTRONG PIPB (CONT'NUED). --, 1.315 .\)57 I 2.m ... .W . .. 
a LilOO I.2iS 2.!)9(j ." .W .52 

L!JOO 1.500 3.G31 .39 AO .6\ 
2 2.375 1.03!l 5.0'22 .87 .73 .77 
21 2.8i5 2.323 7.001 un L34 .92 

3 3.500 2.00,) 10.252 3.S9 2.23 1.14. 
al 4."" 3.3M 12.505 6.28 3.1-1 L29 , '.500 3.826 14.083 9.6 4.a L48 
'I 5."" 4.290 Ii.GII 14.1 5.6 1.65 
5 5.563 4.S\3 2O.77S 20.7 7.4 L84 

6 6.625 5.761 28.573 40.5 12.2 2.19 
7 7.625 6.625 38.048 71A IS.7 2.53 
8 8.625 7.625 43.388 103.7 2-1.5 2.88 
9 9.1325 8.625 48.728 149.4 31.0 3.23 

10 10.700 9.75 54.735 212.0 39.3 3.03 

.. It.750 10.75 00.075 280. ' 47.7 a.98 

" 12.750 11.75 65.415 300.7 56.6 '.33 
.. 

STANDUD DOUBLE ItXTR. STRONG PIPit. ---

I .SlO 
,., 1.714 .0"--1 .OOS .22 .w. 

1.030 .• 34 2A40 .OOS .IIO .28 

1 1.315 .599 3.659 ." .21 .30 

a LilOO .896 5.214 .34 Al A7 
LllOO 1.100 6.<08 .57 .07 .55 

2 2.375 ViOl 9.0'2!l 1.31 1.10 .70 
21 2.875 1.711 13.605 2.87 200 .S< 

3 3,500 2.300 IS.583 0.' M 1.05 
31 .. ..., 2.728 ZZ.S50 9.8 '.9 1.21 

• '.500 3.152 2i.541 15.3 08 L37 
'1 5."" 3.580 32.530 22.6 9.' L54 
5 5.563 4.903 38.552 33.7 12.3 l.iZ 

0 6.625 4.897 SUOO 66.3 20.' 2.08 
7 7.625 .').875 62.07\) 107.5 28.2 2.41 
8 '025 6.875 72.424 162.0 37.6 2.76 
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OAM.BRIA STEEL. .9' 
MANUl'ACTUURS' STANDARD SPECmCATIONS. 

RV.VISKO SF..PTEYBER I , HI16 

STRUCTURAL STEEL. 
Ond ... 

I. Tbaoe n>ed6c:otloll.. COVtr Ih .... cia-. ot It(UCtunal _I. aamdy: 

Clul A ,_I. to bt UJed for ... U .... y bridsa arullhl~ 

Clul B ,~. to bt uoed for bu;Id;np, hieh_y bride ... tnaln shed, and 
';rnlLar Itructur ... 

C .... C 11c-e1~ 10 bt ulO)(\ for 'IruClu ... 1 rivtu. 

I . MANUF£CTURJ: . 
P~. 

Z. Stet! for Caa... A and C ebaIl be made by tbe optl>-h",,,ul><llCtlf. 
StetI for CIa.. B may be made dthH by I"" opeD_bet.rth o r by the s..otmer - n. CRDIlCU. p.aOpnTl!:8 .AND TZ8 T8. 

Cb.m!cai Compcnltlon. 

3. T he ._1 lhail conform 10 the fol'~inI; reQul~mtnu .. 10 chernl..,.1 
roo,potJtlon: 

ElemtnU Coalkltrtd. 
co. A C ... C .... C 
,,~, S ..... -, . - - -

Photphorus. mu" per ~t.: 
l\Qk: open htanh ... 

. ~ '.00 ,m 
Add Open bn.rth . ... . . . 0.06 '.OS , ... 
Beottrner. I ,0; 

0. 10 .. .. 
Sulphur, mu., lie' !leDI . .. . ... ... 0.0-15 

Ladl, .l.Dal",," 

4. To 'determine wbtthtr tbe material conform, to tbe f"t(lul"'meJlU 
.peciMd in _lion 3, an l nalyail Ihall be made by the .... nufa"'-u~r from I 
1(1)11 IIlIOt taken durina lhe pou~ of ea(h _It. A copy 01 th" lDalyail 
lhaLl he ,I>"tn 10 the J)Il~r or h" ~p~ntati>"e. If reQue.ud. 

Ch~k .l.Dal.J"H I . 

6. A check analyail of Clul A ""d C .... C .tc-el may he made by the put-
chaler from linlsl>ed ma~rtal ",praentinl; ~ mtlt,ln ... hIcb tall: In ~ 
of Z6 per cent. lhove tbt reQul"'mtnU lpecified In It!Cllon 3 ahall be allo-.vcd. 



'9' CAMBRIA STEEL. 

m . PHYSIC.lL PBOPltaTlJ:S AND TESTS. 

Tension 'tN t. . 

e. T he .teel 1h.a1! conform to the folLoorID' requ!",m~nu a. to tensUe 

prGl'trtift' 
.~ 

ProJ)O'rtle. C"nsid~red. 
Cia. A C .... D C .... C 

$1""1. Steel. 51""!. 
--

TmoHtltrenath.lb. per"". in. 55,O(lO-%,OOO M,~.OOO· 46,000-56,000 

Yield point. minimum. lb. i><:r 
"I. In ...•... ....... 0.:> Itllll. I U. 0.:; I.O:nl. I U. 0.1i ten •. etr. 

Elonptll'>n In 8 In .. n,in., ptt 

""nt . ..• . ... .... . .. 1.400.000t 1.400.ooot UOO,OOO 
lena.. ttt. tent. Hr. tens. It<-

Elonptloll h. 2 In .• min .. pel' 

cellI. (i'Ii:. Z) ••. ... .... ~ r- ... . .. , 
-Sole ...a\on 8. tSc-e ..:ctioon II. 

YMld PoiDt. 

7. T he yield point thaU be determined by tbe d rop of the beam of the 

ttM.!nr machl~. 

Modification in Tenaile Strlnatb. 

s. Cia .. B I t",,1 may have tensile strength up to 70,000 lb. muimum. 
provided t he elonaatlon II not lea tlLan the percent .. ,e requl~ lB. 65,000 lb. 
temU" .t~ith. 

Mo4i1I.caUoru In B.I" ..... tIon. 

II. (a) For material I»'.,r ~ in, in thlctn-. , deductLon of 1 frolll !.he 
pcrceotqe of elonption in 8 in. lpedfied I .... Caa-. A and B In RClion 8 
.hall be made lorach Increaoeof )i in. In tllkl .. _.bo"" I. In., to a minimulIl 
of 18 per cent. 

(b) For IIlawW under h In. In \lIktnea. a deduction of 2.5 !r'01Il tbe 
J'>Cr<:ental') 01 elonption in 8 in. Ipcclfied lor c~ A and B III oection 8 
,hall be made lor each. d<:ere;Ue of h In. III tlllclt_ below h In. 

Character of J'ractur<l. 

10. AI] broken tellJiDn tutlJ)tdmellJ IhaU allow a lilk~ l ract ure. 

Band Te.u. 
II . (a) T he 1.$ apecilllcn for p!at" .• hap" and b;a .. IhalI bend cold 

tb ...... h 180 de&- .... Ithout fracture on lIle outllde of the bent portion. as follow", 
For material n In. and under in lIliclr._, Ib.t on I_If; for material ovcr 
"" In. up 10 Hi In. In tbkkneao. ~nd a pintht diameter of which. Is C(lual 
to 1}1j tllDtl the lhkknea of lIlc IPtdmen; and I .... IIl2.ttrial ovcr 1).( in. in 
thkk-. around a pin lIle d iameter of .... hich "equal to tw1oC>l: lht c.llia-
of t.ht apedmcn. 



CA.M BRIA. STEEL . .. , 
(b) The ten "!>KlInen for pi,," and ron~ ... han blond cold throuih 

180 d~. around a I·in. pin "'jthout fractnre on tile! outalde of the bent portion. 
(c) A rivet rod .hall be1ld cold th1'O\l&ll 180 d~. ftat 011 I~lf without 

fracturt 011 the OIltaide of the ~t ponJon. 
(d) Bend tals =y be made by ptelWre Or by blows. 

Telt. Speelmen.. 

12. (I) TenolRn and bend tell ~imelll Ihall be taken from the Ilnblled 
rolled or 1000ed product. and IIIall not be adnaled or olherwlae treated. e:c~pt 
u aPKilled In..ctiou 13. 

(b) T~n and bend telt spcdmena lor platel. ahave- and ba",. 
exoept U IPKIIled in "" ... ,raph (c). atu>.ll be of the full thlc~ of meterb.1 
•• rolled. and with both ~&ea milled to tile! form and dimellllo ... IIIown In 
FI,. I. Or may have both edaa ""raUeI. 

I 
.! 

~ J.1IOtI1' 3" . 2 . "'J\'U"kt~ • 

~l' nUil ... ~'-' .... ~ 
_ ~ :+\11 ' 
; ~_'l"_m:'_A~ 
: ~ .. --8'!··"; , 
;..._ •••••••••••• • • ••••••••••• ~. AIIOVT 18::.· • •• • ••••• • •••••••• • ••••••• ..; 

FIG. I. 

(c) Tel1l;on and bend teat IPKimelll for plata and ba", ( ... oepteye-bar 
flats) over l).i In. In thickncllordlameter may be turned orplalled to. diameter 
or thick ..... of at leal! ~ In. for a knith 01 at kin I) in. 

(d) T~n and ~d test Ij)ecimenl for ph,. and rolle .. ahall be taken 
parallel to tbe ull. 1 in. from the IUrfac:e of tbe bar. Tensloh telloped ..... nl 
Ih.all be of the form and dlmensiolll Ihown In Fill;. 2. Bend tell .pcdmelll 
.hall be I in. by J.i in. in _tlon. 

_. . ._-41" ____ .. ---- -- --- •. _._ .. ...; . , 
;..··f· 'if:--'--"-'--2r--'-"---'-~'-f"..; 

~~1~ilJ=J~~~I+ 
.... 8 -.-----•• --.2"-. .-.-...,.~-: 

FIG. 2. 

(e) Rivet bar. ahall be teated in lull.abe _tlon u rolled. 



3 •• CAMBRIA STEEL. 

~Nlod Sp.d ......... 
13. TeM lped_n. lor maleri.ai .. blch I. to be InMOl1t<1 or otMrwiIo: treal,"" 

1>0:10"' Ule ahall !:we cut lroOl proptrly anno:Ued or IIImilarly Imt,"" lbort !enlt"" 
oll~ full ttCtlon of I~ pif!Ct. 

Number of T,"te. 
].I. (a) AI k, .. t one I~nsion tnl Ind 0'"' bend t~1 shan ~ made from .. ch 

mdt. If material from one mell dlff~n h In. or 11>0"' In Ihkkneoa. teot •• Ilall 
1M: made lrom both the thick~.t and the thlnnen material rol~. 

(b) [f anr lest specimen develop' flawi. or if an 8-in. teMIon tnt 
.ptd"",n brroko outside the middle third of II~ Pie !fnlth. or il a 2·;n. ttn· 
""'n tHt I,>ecimcn bn:ak. ouu.ide tIM: laiC knith. II may be dlacarded and 
.""IIM:. It>fCImen luboltltut,"" Iherrior. 

(e) Material Inlend,"" for Iillen or ornamental PUrpoetl orill not be 

aubk<;t to tnt. 

IV. PEaMlSSIBL!. V~TIONS IN WEIGHT UD OAGE. 

p~bl. VlrlItio ..... 
15.. ea.) The _tiona] am or ....,lahl of ~h ItruetUn.] Wilt and of nch 

ro]Itd"""le plate up 10 and Includlllli 36 inehea In ""Idth lhall not va.y mOil: 
than 2.:; per ~nt. lrom thftlll:,im1 or Ip('cir~ amount .. 

(b) T he thiekne .. or wdlht of ~h unlve .. ] plale o"cr 36 in. in 
width. Bnd of each 'I~arcd plate .• hall conform to the oche<lul'" of pctmlMlble 
variation. for Ih~ared plain, Manulactu",n' Standard Prn.ctl~, apDended to 

these lpe<:lfo<::&tloo .. 
(c) T he ....,llhll of aniles, tttl, "ttl and ehannelo of bar sizes, and the 

dlm~nslon. ol rounds. lQuarn. 1tnalon. and flat .. ohall conlorm 10 11M: Manu· 
fact""'"' StaDdard Practice 10"emill& 11M: alkno-able variation. In Iiu aDd 
~Iht of hot·rolltd ban. 

V. PINISB. 
ftlllah. 

16. T he finill>ed I112lerial ah;tIl be f_ IIODI injurioul defects and thall 
ha"" a ....,..kmanlike finish. 

VI . M.A.aEIMO. 
Marlr.ln.c. 

17. Th~ nam~ of the manufacturer and the m~lt num~r .hall be 1~llbly 
marked, .tamped u. rollw uDOn all tinl.bed material, ~x~pt Illat ~ch pin 
and 'oll~r allall be .u.mptd on tl~ end. Rlv~t and buice I le-ei and otM' 
.. nail ~ may be Ihlpptd In """"r~ly fall~nw bundles. wilh the a~ 
mark. l~albly It.amptd 011 auaclll:<i meta] taP, Test Ipedmclll 5hall ba,'e 
their me]t numben plainly mark'"" or lIampo<! 

VlI , INSPECTION AN]) aElECTION. 
Impe<:Uon. 

18. The iDlpe<;.IO' ~p",""nlina t he pure""," ohall have 11ft ~"tl1·. at all 
timet while ...."k .... the coniract ol tM pureha.r lo brin. ptrfor-n>...t, to all 
p""a of lhe manufacturn'. worko whlch (.'OfIC.ft1I lhe ..... nulactu~ of lhe 
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<nau:. lal ordet\!d. T he nlanufactu= Ib"n afford tbe 1l1Ipector. f ree of COlt. 
all ........ b~ facllit!eo to _tillfy bi", that the ""' .... rial il bel.,. fumioMd In 
ao<ordanae with th~ .pe::ificatlo .... All taU and l""pectloa ohaIl be .... de 
at the place of ",anufactu~ prior to .bipment. and ,ball be 110 condu~ted .. 
not to lnterf~re unn~rily witb the operation of the wo.k •• 

"'J..,l.Ion. 

19. lofaWi&! wh!th. ,ubtlequent to the abov~ ..... u at the ",ills and [tt 

accetItance there. denlope oreak IpOU. brittle_. oacb o. other hnperfec-
tiont, o. II found to have injurioul defect.s. ",ay be rejected at the ,hllp. and 
Ihan th~n be repLa<:O!d by th~ manufa~turer at hll own coot. 

BOILER STEEL. 

Or~ .. , 
t. There ohall be three ~ 01 , ted for boUe .. , namdy: fta.n,:e. firebo,.. 

and boller rivet. 

I. M.l.NtrJ''''CTUlUI: . 
Procell. 

2. The ,ted Ihall be made by the o~.bo:artb p~ 

n. CBBMlC.u. p.aOPUTlIS dD TESTS. 

Chemteal Compollil.lon. 

3. The """l Ihall confor", to the followlnl re<!u[remenu ... to ebemloal 
com~tloa: 

-

I I FLanae FireboI 
Boller 

Kle",,,nt& Conolde.-.,d. Rivet 
Slftl. Slftl. Slftl. 

ManpneR. per cent . . . ... 0.30 to 0.60 0.30 to 0.60 0.30 to 0.60 
Phoepborul. mu .• per cent.: ... "'. 0.01 0.03.> 0." 

AdO 0." 0." 0." 
Sulphur, nIU .. per cent . .. 0." 0." O.Ot~ 

, 

Ladle "'nal7aea. 

<I. To determilWl whether the maunaJ conform. to the requirem~u 
Iped6ed In RCtlon 3. an analY'4 ahaU be made by the manufacture. from a 
...... 1 inaot taken durina; the pourina; 01 each _It. A COPY of th" analYtb 
Ihall be alven to tlte pureb.....,. o. hi. ret>re.~1I1alln. 

Checlt~ ... 

5. A o:be<:k anal)'lllo "",y be made by tbe purchaeer fronl. brok.ett tenolon 
...... lpedmen ~t[.,. each plate .. rou.,d. and this anal,"11o l!Lan confOfQl 
to the requirementa lped6ed in RCtIon 3. 
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W . PBYBICAL PROPBRTIES ~D TEITS. 

T • ...wD. T .. t.. 

e. The It.td IobaU conform 10 me followl", reQulremenu Q to tensile 
propertlet, 

Flant" Fi ... bo" ... "', 
I'ropeniH COlUlldered. S~ St~1. Rivet 

51""!. . 
Te""n" It",n,th. ". ~, 

11<1. In .... " .. , .. .... 55,~.OOO 62,(l()O-(IO.OOO 45.000~.ooo 

Yield POInt. min., ". ~ III. in . . . . . ... O.~ "" .... Ur . 0.6 Ie .... It •. O • .s~ .tr. 

EloDptlon In 8 In .• min .• po1" =, .. ... . ... .. 1.4~.OOO· 1.400.000· 1.400.000 --- -- - -
tens.. It •. ~na. OU. t ....... IU • 

• Sft _tlon 8. 

Tlllli P oint. 

7. T he yield point Ihall be det.tnnlr>e<i by the drop oJ. the bea.m of the 
teotlllll lllachillt. . 
ModUluUoll.l in Eloq.tloD. 

8. (a) For plate. over ~ In. In (bicknell. a deduction of 0.5 from tbe 
I"ed~ percent.a« of eionption ",ill be allowed for ~h Int,..,..., of ~ In. In 
thlck_ above U in .. to .. minimum of 20 per cx!1lI. 

(b) For DlalN und". -h in. in thlc"-'-... d«lurtion of 2.[, from tbe 
~nlalt! of ~tion oporlMd ;n ...aion (I ohaU be made for each deereue 
of if In. In tbick_ bdow Ii In. 

Bend T"t.. 

9. (a) Cold·bend taU .haIl be made on the material .. rolled. 

(b) O~ch·bmd USt .ped"",,,,,. bdore bendlll¥. IIhalI be hea~ to a 
lllM el>erry red a. fleen In the dark (about 1200 d~. F.). and Quench...! in 
., .. ater the temll"Tature of which Is about 80 del. F. 

(e) Spechne"" for cold-bend and Quench·bend testtof flanae and firebox 
ueel .hall bend throuiih ISO del. ,,·lthout fmClure on Ihe outtide of the bent 
portion. U follow" For material ~t in. and under In thlclr....,... flat on them_ 
..:1"eI; for material over ~i in. UD to l!( In. In thic ....... around a pin the 
diameter of which I. equal to the thick .... of the .pecImen; and for material 
Over l'i In. In thic"-. around a Din the diameter of .. hlch It equal to IJ.i 
tl<neo tIM: thlc ...... of the specimen. 

(d) Sped_ ... for coId·bend and Quench.bend testt of boiler rivet 
.urI ohall bend cold thmulh 180 det;. flat on themttlva ... Ithout fracture on 
the outaide of the bent t>M\ion. 

{el Bend tstt may be made by ~u.e o. by I>loo--. 
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Ten 8peclrne .... 
10. (a) T~nolon and btnd telll opedmc"" lor platc •• hall ~ tak~n from the 

fini.hed produCI, and shall ~ of 0 II<! lull Ihido.ne. of mauria! u roiled. Ten_ 
lion Itlt a~m.",.tIaI1 be" of II>< lorm and dJ"",nsionlaoo-..·n in foll. I. Bcond 
ltot .~mtnl .hall boe 1' , In. I) 2" in .... ;.tr. and .hall ha"e lhe ohNred. 
edan milled 0. pl~""". 

(b) TII~ ten lion and btnd teol .pedonen. 10' rivet boo .. . hall be 01 the 
lull·size _tion of material 3. rolled. 

Number or Te.ta. 
11. (a) One tension. 0"'"' mld.bend. and <>no: Qll('nch.I"!'I>d ttlt ohall be 

made lrom ~h plate at <oIled. 
(b) Two len>ion. lWO mid-bend. and 1"'0 Quench-bend ttlts shall boe 

made lor .... ch melt of riv"t . teeL 
(c) If anv Ult specimen devclol)S !la ..... o. If a tension tell specimen 

bmb onuide II>< middle third of tl>< ¥lilt lencth. it mav bC' dilO.rded and 
another 1~lnI'n aulMti'ultd tbt-tefo<. 

IV. PEJLMI88IBLE VllU.TIONS IN WEIGHT &NO OAOE. 
Pe.mllalb le Variation a. 

I:!. (a) The. thkkn" .. or "'ci,lot of .... cil Ihl'1lred plate .hall oonform to the 
oeheduleof perml";ble variatIon., Manulaeture .. ' Standard Praclja,. appended 
to thoR I~fication .. 

(b) The dimtD$ionA 01. rivet bano ..... 11 conform to the Manufacture-.. · 
Standard Prac!.ja, lO'"trnilllalloolo"3ble variations in the oiR of hot-rolled ban. 

V. PINISH. 
Plnl. h . 

13. The finlJ.hed maleria] .hall boe 1= lrom Injurious dd..:ts and &ball 
bav" a ...... kmanU~ linisl •. 

VI . auR.EINQ. 
Xu-kine· 

14. The melt or olab numboer. name of the manufaclure-r. ""de. and lhe 
mInimum lenli]e Itrength lor It I ctade as specified in oection 6 .hall boe lecibl)' 
Itamped on each platt. T he "",It or Ilab numbtr shall boe lelilll\" .tamped 
on ~ ttlt I~""'n rtpr_nli", that me]t Ot alab. 

Vlt . INSPECTION &NO B.B.lECTION. 
IMpeetion. 

]5. The In,pector rtptettntinc the purcl>altt ,hall have f= tntry. at all 
timeo while work on the contract of tile purcha.et il boein& performed. to all 
pa.u of the manulaclurer'. ,,-ort.. ... hich c:;ona,. n the manufacturt 01 the 
material ordered. The manufacturer 'hall alford the insptC\Or. 1= of a.t. 
all rt;UOnabk fadlilin to .tiJf)· him that the material b bC'ill( (urnishtd In 
acx::ordanct with thHo lpeclficaliono. All ItlU and i,.,vection Ihan he made 
al the place 01. manulaelllrt p.ior to shipment. and lhall be 10 oonductcd u 
not to interfcrt un"""""""rlly with the operation of the ... ·ork ... 

R.t J""Uon. 
16. )laterQ] ... hich. rublrqumt 10 the l!lovt tnu a t the mllb and iU 

ncorpl3l"Ott there. devtlopoo _k ,poLo. brittle""", craclto 01" other lmperi..:­
tion., or is lound to have inJuOotl& dciecu. ma\" boe rejected at the thoP. atId 
shall tben he ",placed by t he ,na"ulaoture. at hI. own cost. 
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MANUPACTURERS ' STANDARD PRACTICE. 

PltlLM1SSIBLI!: V.t.IUATIONS IN WEIGHT UD TRlCltNl:S8 

or BBB.t.UD PUTE8. 

WHlN OILDBILED T O WBIGBT. 

One cubic incb cl rolH!d ~I b ._med to -'l;b 0.2833 pOUnd. 

Wilen ordeO'ftl 10 """i,hl pt, Iquart fool. I'" w.:1,ht of ~h lot- ill. nch 
Illiprotn! lhall not vary from the wd,ht ordcnod .....n than the a...ount liven 
in tile foUowinli table: 

~ ,onw.- iot !1.-act W .... ",. s. .... ,tII rI.""", lor 
't'itia &i-. tqn.oI io ...... rI. 0N0n0I .. ~ 

CIrMnIt Yapl . , .... -I8ia. __ ...... 11 a_ 84 ia. iMl. 
u..,... ... 1'I. ... • • • • ....... 1% iL nd. 1 141a.nd.. 1I5ia. nd. 

•• , .... ... U.o-. , ... ••• UDOI ... ~'" ----
U"'"'. • , .. , • , , , 
• Incl. to i.food. ... , • , ... , • , 
7. ~ • 0 

" 
0 • • ... , , • ... , • • 

" 
0 0 ". 0 ... U • , U • • • ... , 

12.& • 0 

" 
0 , U ,. U • , • •• , • , 

· 
" 

0 0 IU 0 U 2. , U ... 2. • , ••• , 
IU· 0 

" 
0 U , U U , U ... U • , 

" 
0 0" 

0 • , U 2 U U , 2.' ... ... 
" 

0 0" 0 2 2 , , 2.' , ... U • U 

" 
0 0" 

0 , , , , , , , .. , ... ... 
40 or "' .... 2 , , , , , , , ,. , 

NOTlI::-TIle _llIh! P" l(Iua", fOOl of individual plalta .hall not vary from 
the orderm wdlhl by more than lU tim ... thoe amOunt ilven in thi. table . 

• T he term "lot ... ~lled 10 thb lable mtan. all of the p1atn oI....,h IJ'IU" 
width and ilTOUP "'de I. 
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MANUFACTURERS' STANDARD PRACTICE. 

PCal4lSSlBLJ: v£aaTIONS IN WBlOIIT UD TKiCIUfESS 

0" SHI:.&.UD PLATCS. 

WlI&N o a DCDD TO W.IOBT. 

One cu.bk '''''h of rollnl. Ilttl t. ..... 1Md 10 wriah 0.2833 pound. 

Wben orden<! 10 ~'Iht ptr oqUll.'" foot. tbe ,...,J,M 01 ~h 101. in nch 
ehlpomnl allall not vary from tbe ~i,ht on:Itrtd _ than lhe amount li .. ~n 
In Ihe followinl tablt: 

""'"\Io'~ PI 1..-..:,11''''''11,.. " .... 1001 01 Rowo 
... lI'iilM&I .... 1IJrwIooI PI ..... 111"1 0I0N0n111'o:ip1l. 

0N0nI1I'.,;p1 
til iL iId. 108 ia. iad. IJI iL iId. 

"'~ • • • Lk ,..s.. "-
MIlL mi. 12llia. UtI. '" ~ ""- ...... 
~ •. (I .... 

~I'"' ~ .. 
, ... W. , .... 

U'""" ...... 

" 
.... . • i..:l.1O 7. 5~. , • , • 7.5 • · " · 

e • , • , • • • " · · 12.5 · 
e.' • • • , • , • 12.5 • · " · 
• • •• • e • , • " · · 11.5 · 
••• • • • ••• • • • 17.5 · · " · 
• • ••• • • • U • " · ." · .. • • • ... • • • " · . .. · 
• U .. • • • ... • .. · ." · 
U ... • , .. ••• • • • ~O Of avff 

NOTK:-T he wdlh! per *Iua", foot of individual plalel ahall not vacy from 
the orde"'" wriaht by more than 1M lim ..... til<! amount ,Iven in thi. table . 

• Tbe term "lot·' a~plled 10 thll table meanl aU 01 tbe Plalel of oach ,",up 
..!dlh and ,roup well: I. 
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MANUFACTURERS' STANDARD PRACTICE. 

PERMISSIBLE VARIATIONS IN WP.:IOHT AND THICX:NESS 

OJ' SHEARED PLATES (CO~'l)<"'If». 

WHEN ORDERED TO THICKNESS. 

One cuble inch of rolled . teel i. 311$Ume(\ to wtiah O.2S33 l'>Ound. 

W hen ordered 10 thickness, the thick""" of each plate l hall not "'T), more 
than 0.01 inch under that orde~. Th~ <,.."""eight of each lot· in each .hip-
ment shall not u~ Ihe amount iliven in the 101l0"";l4Ilablc: 

Porw.iaibl. b_ iJ. 1 ...... ".;Pla hrSqun FOOl tf I'\&Ieo for 
Widtu Gin .. , b,...,s ill P«mIlap of lOIIIi.oll 'lloipll. 

Ord • ..-T\li<u. 

(iii .. ; ,MIlL I '12; •. 1 ~IIL ... gs ia. .• ~ Ito i •. \32 ill. eM_' illd. 10 loel" iDcl.. loci. 10 "",0 iKI.1O iDeI. II ... h "~ S4 iD.. . ~ lOIli .. 120in. .. ~ .. 
Old. .... ud. Old . Old. ... ..II . .. .. 

---------------
Under Yo. • .. " " :..: incl. 10 I. excl. • S .. " 
" · • N · , • s .. " y, · • h · • , • 's .. " " .. .. 
h · · '" · , • , • s ... " H " 
" · • h · ... , • , • • .. " .. 
h · · ~ · • ., , • , • s .. .. 
" · · ~ · 

.., • ... , • , • S n 

" · · ,. .. · 3 3.' • ., , • , • s 
V, · · • · '-' 3 3.3 S ., , • , • 

I or ovcr 2.6 2.5 3 3.3 S ., , • , 

• T he l(!rm "lot" applied 10 this table mea~ all of the plat .. of ","eh ,rour> 
width and eroup thkkncsa. 
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WOODEN BEAMS AND COLUMNS. 

The results of a series of studies of wooden beams and columns 
of various kmds of American timber are contained in the Pro­
ceedings of the Fifth Annual Convention of the Association of 
Railway Superintendents of Bridges and Buildings, October,,1895, 
at which the Committee on Strength of Bridge and Trestle 
Timbers presented a report, portions of which have been used in 
preparing certain of the tables on the following pages, but as 
noted thereon the arrangement and values in mqny cases have 
been modified by later information from various sources. 

The publications of the Forestry Division of the United States 
Department of Agriculture, Bulletins Nos. 8 and 12, and Circular 
No. 15, contain reports of tests of American woods, and deduc­
tions drawn therefrom. Extracts and tables from these reports 
are given on the following pages. 

The tables of safe loads for wooden beams and tables of 
strength of wooden columns given on the following pages have 
been specially calculated for this book, using the information 
regarding the properties of the various species contained in the 
reports above referred to, as modified in some cases by later data. 

In order that information on this subject will be more complete, 
tables are given herein showing structural timber stress values, as 
published in the United States Forestry Service Bulletin, No. 108, 
and also those recommended by the American Railway Engineer­
ing and Maintenance of Way Association, Bulletin No. 107. 

Explanation of the Tables of Safe Loads in Pounds, Uni-
formly Distributed, for Rectangular Wooden Beams . 

One Inch Thick, Pages 416 to 42.1 "Inclusive . 
. General. 

For convenience in use, three of these tables have been prepared 
from which the safe loads of the various species can be obtained, 
either directly or by proportion as stated in the footnotes. 

The values given in the tables are the safe loads in pounds uni­
formly distributed, including the weight of the beam itself, for 
rectangular beams one inch thick for spans 'from four to forty feet 
and for de"pths from four to twenty-four inches. The safe load 

, for a beam of any thickness may be found by multiplying the 
values given in the tables by the thickness of the beam in inches. 

The last column of each of the three Tables of Safe Loads for 
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Rectangular Wooden Beams gives a coefficient of deflection, by 
means of which the deflection for any beam may be obtained, 
corresponding to the given span and safe load, by dividing the 
ooefficient by the depth of the beam in inches, which will give 
approximately the deflection in inches under the given conditions. 

In each table the deflection coefficient is given for only onC! 
species of wood, as shown, but the deflections for other species 
may be obtained from these by proportion as explained hereafter. 

For the reason that wood has no well-defined limit or modulus 
of eklsticity the deflections obtained by the use of the coefficients 
are only approximate and will vary, according to the moisture 
contcnt of the wood and the character of the loading. The 
deHections thus obtained are, therefore, useful only as a general 
indicalion of the amount or bending to be expected under the 
given conditions and are not eltUct as ill the case of materials like 
sled, which has a well-defined limit alld modulus of elasticity.· 

The safe loads for other species of wocxls thall those stated in 
the headingll of the tables may be obtained from those given, by 
direct proponion, dependent upon the ratio of their allowable 
unit stress as compared with that for which the table is figured, 
as stated ill the foot-notes at the bottom of the tables . 

• I'OOTIl.-·· A Rriosof~. uDdenaulI at lhe CoIlece of Foretlr}' al Cor~1l 
Uni...,rallY. _"'. to dClIIOlUttatc thai .• 1 \NIl III mniferoua wood ... definltc 
elartk 1i",11 for an)" pardcu.lar ~ can be u!lJy ohoorn. _nd. lhal il coInddft 
with the t~icaUy calculated "Wile limll IlP01> the bNeI of cottlllreMon 
tcSU and their allP!icatklU. ac<:otdillll lO N ... ly·. formllla.·· 

Explanation of the Tablo of Safe Loads for Rectangular 
Beams of White Pine, Cedar, Spruce or 

Eastern Pir. 
The values for the various species of wocxls, which are included 

in this table are calculated. for an allowable fibre stress, for 
fl exure, of 700 pounds per square inch. 

The dcAec::tion coefficient! are given for white pine and are based 
upon a modulus of elasticity of 1 000000 pounds per !!quare inch. 

The lower dotted line crossing the table indicates the limit! of 
spans for which the deflect ion will exceed lh of the Spall for the 
kind of wood for which the deflect ion coefficient is gh·en. For 
spans below the line the safe loads given in the tables will produce 
a deflection greater than ....... of the span, while those above the 
line will produce less than this, which is the usual limit of deAcc­
lion in order to prevent cracking of plastered ceilings. Similarly, 
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the upper dotted line indicates the limit of deflection for the kind 
of wood for which the deflect ion coefficient is given, corresponding 
to a modulus of elasticity of 500 000 pounds per square inch, 
which should be considered in cases where the deflection should 
be more closely limited. 

The coefficients of deflection for Cedar corresponding to moduli 
of 700 000 and 350 000 may be obtained by multiplying those 
01 the table by J.Il and ¥ respectively, and for Spruce and 
Eastern Fir corresponding to moduli of 1 200 000 and 600 000 by 
multiplying thOlle of the table by" and" respectively. 

T he full zig-zag line in the table gives the limits of the safe loads 
corresponding to the allowable shearing stress along the neutral 
axis of the beam. The safe loads above the line, which are based 
upon the extreme fibre strains, will produce shearing stresses 
along the axis or with the grain in exce68 of that allowable, which, 
in the cue of White Pine and the other woods of this table, ~ 
100 pounds per square inch. 

The jXl$ition of this line, which indicates the limit of saIe loads 
for ahearing along the neutral axis, was determined by the a id 
of the following formula: 

in which 

w _ 4bds 
3 

W _ safe load in pounds unifonnly distributed. 
d - depth of beam in inches. 
b - breadth of beam in inches. 
a _ allowable $hear in the direction of the grain in pounds per 

square inch. 

Explanation of the Table of Safe Loads for Rect&ngular 
Be&mJ of Short-leaf Yellow Pine. 

The table ~ calculated for an allowable fibre stress, for flexure, 
of 1 000 pounds per square inch. 

The deflection coefficients arc figured for a modulus of elasticity 
of 1 200 000 pounds per square inch, but may be used for other 
moduli, after obtaining the corresponding coefficients by pro-­
port ion as heretofore explained. 

The lower dotted line across the table indicates the limita or 
apans for which the safe load will produce deflections greater than 
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... h of the length of the beam. Values above the linc will give 
less deflection than this, and those below will give greater, based 
on a modulus of 1200000 pounds per !!Quare inch. Similarly. 
the upper dotted line indicates the limit of deflection correspond­
ing to a modulus of e\allticity of 600 000 pounds pet square inch. 

The full zig-zag line across the table indicates the limit ing spans 
and loads based on the allowable intensity of shearing stress along 
the neutral axis of the beam. The values above the full zig-tag 
line correspond to shearing stresses greater than the allowable 
stress in the direction of the grain for Short-leaf Yellow Pine, 
while those below the line correspond to shearing stresses less 
than that allowable, which. in Ihis case, is assumed to be 100 
pounds per square inch. 

Explanation of Tables of Sale Loads for Rectangular 
Beams of White Oak and Long-leaf Yellow Pine. 

This table is computed for an allowable fibre stress of I 200 
pound$ per square inch, for flexure, and the deflection coefficient. 
are calculated for a modulus of elasticity of I 500 000 pounds per 
square inch. 

The limit for a deflection of ,.b of the span is indicated by the 
lower dotted zig-zag line on the tables. the values below which 
correspond to deflections greater than, and those above to 
deflections 1es:s than, the limiting deflections. The upper dotted 
zig-zag line similarly indicates the limits of deflection for a 
modulus of elasticity of 750 000 pounds per square iuch. 

The lower full zig-zag line indicates the limit of allowable 
shearing .tress along the axis corresponding to the allowable 
intensity, for Yellow Pine, of 150 pounds per square inch. 

Similarly, the upper full zig-zag line indicates the limits for 
shearing along the axis for White Oak based on an allowable 
intensity of 200 pounds per square inch. 

BEARING AT POINTS OF SUPPORT. 
Care should be taken in designing to provide sufficient bearing 

at the poin18 of support 80 that the allowable intensity of COIll­
pression across the grain, as given in the tables on pages 400 to 
415. is not exceeded. 

This may be obtained, where necessary, by the use of corbels 
or bearing plates of harder wood arranged 80 as to give a large 
bearing area against lhe softer beam. 
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The following statements are made in Bulletin No. 12, U. S. 
Department of Agriculture, Division of Forestry: 

RECOMMENDED PRACTICE. 
"Since the strength of timber varies very greatly with the 

moisture contents (sec Bulletin 8 of the Forestry Division), the 
cconomicaldesigningof such structures will necessitate their being 
separated. into groups according to the maximum moisture 
contents In usc. 

MOISTURE CLASSIFICATION. 

"Class A (moisture contents, 18 per cent.)-Structures freely 
ex~ to the weather, such as railway trestles, uncovered 
bridges, etc. 

"Class n (moisture contents, 15 per cent.)-Structurcs under 
roof but without side shelter, freely exposed to outside air, but 
protected from rain, such as roof trusses of open shops and sheds, 
covered bridges over streams, etc. 

"Class C (moisture contents, 12 per cent.)-Structures ;. 
buildings unheated, but more Of less protected from outside air, 
,.such as roof trusses of barns, enclosed shops and sheds, etc. 

"Class D (moisture contents, 10 per cent.)-Structures ;. 
buildings at all times protected from the outside air, heated in the 
winter, such as roof trusses in houses, halls, churches, etc. 

"For long.leaf pine add to all the values given in the tablcs, 
except those for moduli of elasticity, tension and shearing, for 
Class n, 15 per cent.; for Class C, 40 per cent.; and for Class D, 
55 per cent. For the other species add to these valucs, for Class 
B, 8 per cent.; for Class C, 18 per cent., and for Class D, 25 per 
cent." 

B,"", upon the above classification of structures, the two 
following tables have been figured to facilitate calculations of 
allowable loads for wooden beams and columns. 

Proportion of the Values given in the "Ta.bles of Safe 
Loads for Wooden Be&IWI," Pa.ges 416 to 421 inclusive, 
to be used in order to obtain the Safe Loads for the 
various clasaes of structures referred to a.bove. 

0- ytllo .. riM. .,-
Class A. ........ ..... ..... ... . . .. . 1.00 1.00 
Class B. .... . ...... .. ........... 1.15 1.08 
Class C. ....... ........ ... ...... .. 1.40 1.18 
Class D. ..... ..... ......... ........ 1.55 1.25 
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Safety Factors to be applied to the Values given in the 
Table of "Strength or" Solid Wooden Columns," 
Pages 422 and 423, in order to obtain the Safe Loads 
for the various classes of structures referred to above. 

Classes. 

Class A .......................... . 
Class B ..................... ..... . 
Class C . ...... . .... ..... .... . .. .. . I 
Class D ............... . ........... [ 

Yellow Pine. 

0.20 
0.23 
0.28 
0.31 

All Others. 

0.20 
0.22 
0.24 
0.25 

SPECIFIC GRAVITY AND WEIGHT PER FOOT 
FOR VARIOUS KINDS OF TIMBER. 

lIame of Wood. 
Specifio 

Gravity. 

Weight per 
Weight per 

l'oo~ Bosrd 
Cubio Fool 

Measure. 

-------------------------1----------------
White Oak ............ .... ........ . 
White Pine ....... ....... . ......... . 
Southern Long-leaf or Georgia Yellow 

Pine .............. .............. . 
Douglas Fir ................. ...... . 
Short-leaf Yellow Pine .. .... .. .... . . . 
Red Pine (Norway Pine) ............ . 
Spruce,and Eastern Fir ............. . 
Hemlock ... .. ....... .... . .. .. . . . .. . 

§~a~~~~::: : : ::: : : : : : : : : : : : : : : : : : : : : i 
Chestnut .. . . . .... .... . ... .. ....... '1 
California Redwood ................ . 
California Spruce .................. . 

0.80 
0.38 

0.61 
0.51 
0.51 

·0.50 
0.40 
0.40 
0.46 
0.37 
0.66 
0.39 
0.40 

49.94 
23.72 

38.08 
31.84 
31.84 
31.21 
24.97 
24.97 
28.72 
23.10 
41.20 
24.16 
24.97 

4.16 
1.98 

3.17 
2.65 
2.65 
2.60 
2.08 
2.08 
2.39 
1.93 
3.43 
2.01 
2.08 

The specific gravities and weights given above are the averages 
of a large number of determinations by various authorities, far 
woods containing less than 15 per cent. of moisture or such as are 
commercially known as dry timber. The weights of green or 
unseasoned woods will be from 20 to 40 per cent. greater than 
those given in the above table. 
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SUE UNIT STRESSES FOR TIMBER. 
RECOMMENDED lIi BULLETIN No. 12, U . S. DEPARTHENT OF 

AGRICULTURE, D IVISION OF FORESTRY. 

-
II..,. Unit Sb'II ..... at ll"O Mo'-tuu. 

760 I(S 

630 180 

880 167 

6SO 115 

700 250 

675 120 '" 
The values marked" D" .... 'Cre obtained from experiments made 

by Ihe Forestry Division. The other values were obtained from 
various OOUm!S, chiefly the 10th Census Report. but 10 modified 
as to give results comparable with Forestry Division values. To 
arrive at true average values of strength mUltiply safe loads by 
factor of safety given in each column. The value for resilience 
and tensile strength are the ultimate values. The former is 
practically never used in designing. The latter is a factor 
Impossible to develop in practice, since the piece will always fail 
in lOme other way. usually by shearing. 

The crushing Itrength across the grain in above is based upon a 
crushing of 3 per cent. of the cross acctional height of the piece . 

• ThlI vallie II <:«talllty too Ia~ 
t ~ •• amall.-ED. 
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AVERAGE TESTED STRENGTH VALUES OF 
STRUCTURAL TIMBERS WITH ORDINARY DEFECTS. 

Long-leaf 

lind 
of 

Timber. 

Pine 
Palustris). 

(Pinus 

Douglas Fir (Pseudo-
tsuga Taxifolia). 

Short-leaf Pine (Pinus 
Echinata). 

Western Larch (Larix 
Ocddentalis). 

Loblolly Pine (Pinus 
Treda). 

Tamarack (Larix Lari-
dna). 

Western Hemlock (Tsuga 
Heterophylla) . 

Redwood (Sequoia Sem-
pervirens) . 

Norway Pine (Pinus 
Resinosa). 

Condition. 

Green .... .. 
Air Seasoned 
Green . . .. . . 
Air Seasoned 
Green . .... . 
Air Seasoned 
Green ...... 
Air Seasoned 
Green ...... 
Air Seasoned 
Green . . .... 
Air Seasoned 
Green ... . .. 
Air Seasoned 
Green . .. .. . 
Air Seasoned 
Green .. . . . . 
Air Seasoned 

Average 
Koislure 
Content. 

,----

Per Cent. 

.27.6 
19.2 
33.2 
17.3 
46.4 
15.9 
51.3 
17.9 
34.4 
17.9 
42.0 
21.5 
47.6 
17.7 
87.5 
20.9 
49.0 
15.7 

Bending. 

Fibre 
Stress 
,I 

Elastio 
Limit. 

- ---
Lb •. per 
Sq. In. 

----
3734 
3691 
3968 
4563 
3237 
4675 
3324 

13503 
3040 
3517 
2813 
3730 
3516 
4398 
3760 
3442 
2492 
4069 

Kodnlu. 
of 

Rupture. 

----
Lb •. !:: 
Sq •• 

----
6140 
5749 
5983 
6372 
5548 
6573 
4948 
5856 
5084 
6118 
4556 
5498 
5296 
6420 
4472 
3891 
3864 
6054 

The above table presents the average results of an extensive series of tests 
on structural timbers as conducted by the United States Forestry Service 
and published in Bulletin No. 108, issued September 23,1912. Many engineer­
ing handbooks and other publications dealing with timber Quote results of 
tests made only on small thoroughly seasoned specimens, free from defects. 
Such values may be from one and one-half to two times as high as stresses 
developed in large timbers and joists. 

The above tabulations, with the exception of those in final column headed 
"Shear," are based upon tests of structural size timbers having such defects 
as are ordinarily to be found. The" Shear" column values. owing to the 
method of testing, were obtained from small specimens and it will be seen 
that the shearing stresses developed are much higher than the calculated 
shearing stresses in beams that failed by horizontal shear. The difference is 
doubtless due to the fact that on account of checks and shakes, the actual 
area resisting shear is likely to be much less than the calculated area used in 
the formula for horizontal shear. Since large timbers almost invariably form 
checks during seasoning, it is not safe, in designing timber beams, to use 
shearing stresses higher than those determined for beams that failed in hori­
zontal shear. 
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AVERAGE TESTED STRENGTH VALUES OF 
STRUCTURAL TIMBERS WITH ORDINARY DEFECTS. 

Binding. Compnu lon. Shl .... 
---_. 

hnlItIlo GraiL I'I~ ..... = • . ....., 
lINti';IJ. -. = ~ IlOi101u ~.;t "'"" • s,oa-o) . .. - " .. n ... IlaoIi<ily. 01 llailio 

"'" .... "", 
--- - -----
" .... tt:r: '::r:: ~l': 1000 Lbo. , .. '" '''r:: pot~.1:t. ,.. SIt. Ia. ",.IL •• ------ ------
1463 353 3480 '4800 ...... 508 973 
171).5 272 3480 4800 ...... .. 572 !JS4 
1517 166 2770 3495 1414 570 7 .. 
1549 221 3271 4258 1038 1\39 822 
1473 332 24(l() 3435 1548 351 7M 
1726 3&1 4070 (l()3O IMI 700 1135 
1301 288 2675 3510 1575 456 700 
1487 340 .... 5746 .. ..... 597 005 
1387 335 2050 2\).10 548 500 630 
1487 434 3011 4292 1200 655 111 5 
1220 261 2400 3230 1373 .. .... 008 
1341 299 3349 4320 1351 .. . ... .. 87' 
1445 288 2905 3355 1617 434 630 
1737 3fYI 4S4{) 5814 2140 473 924 
10..1.2 302 319.1 3882 1240 434 742 
800 ....... .... 4276 . . ..... . . 525 671 

1133 232 2005 2555 1002 .... .... 58. 
1418 278 3047 42'.l8 1367 ......... 1145 

• Only th<Mc! pieca .... hich failed first by horizontal . hear a<e included in 
tble ooln"'". 

The ave~ for t be bending tests are the reeults of teetson tl"'ben ranllin, 
In croaaoection fro'" 4 by 10 inches to 8 by 16 inches. over a 15.11. lDOln. 

A CQmDOlrioon of the resulu of tetU On air ae.uoDed material with t h<Mc! 
on llreen material,h",," that. in renera]. all of the m,""hanicai proper ti ... a<e 
increased by otaOOninll. Increax in strent:th of wood fibre. due to dryinll. 
Is. in the case of la~ timben. Iarrely offset b y a weakenin, of t he timber 
dne to tbe formation of clI,""ks. If tbe ",oistnre content of a ....... Ded timber 
Is inc......-l. it I ...... t<enKth rapidly. and if thorou,hly _~ with water 
will become ellltbtiy weaker than when IIT~n . On th •• acoount. it 15 not .. fe 
in praeti"C to depend upon any inc"""", of at<enKth i" tirnben. due to aeaOC>"-
inll'. \Vhen. howevec. larre beam. a<e IeaIOned wltb ordinary c;a ... . It i. Are 
to asourne tbat tbey are not weaker t han when II .... ,. . 



412 CAMBRIA STEEL. 

UNIT STRESSES FOR STRUCTURAL TIMBER. 
(Expressed in Pounds per Squ&re Inch.) 

lind 
of 

Timber. 

Douglas Fir . .. .. 
Long-leaf Pine . .. 
Short-leaf Pine ... 
White Pine . . .... 

Spruce . .... . ... . 
Norway Pine .. . . 
Tamarack .. .. ... 
Western Hemlock 

Redwood .. .. . ... 
Bald Cypress .... 
Red Cedar . . .... 
White Oak ...... 

Bending. 

Extreme lIodulus 
fibre Stress. of 

She&ring. 

Parallel 
to Grain. 

Longitudinal 
Shear in Beams. 

_ _____ Elas~eity l __ --;-__ I __ --;-__ 

!verage Safe Thou-
IDtimate. Stress. sands. 

- -----
6100 1200 1510 
6500 1300 1610 
5600 1100 1480 
4400 900 1130 

4800 1000 1310 
4200 800 1190 
4600 900 1220 
5800 1100 1480 

5000 900 800 
4800 900 1150 
4200 800 800 
5700 1100 1150 

A. ver&ge Safe Average Safe 
Ultim,te. Stress. Ultimate. Stre ... 
- - - -- - - - --

690 170 270 110 
720 180 300 120 
710 170 330 130 
400 100 180 70 

600 150 170 70 
*590 130 250 100 
670 170 260 100 
630 160 *270 100 

300 80 
500 120 

840 210 270 110 

NOTE.-These unit stresses are for a green condition of timber and are to * Partially air-dry. 

The above table gives the ultimate and safe unit stress values for structural 
timber as adopted by the American Railway Engineering and Maintenance 
of Way Association, upon recommendation of their Committee on Wooden 
Bridges and Trestles, Convention of 1909; and published in the Association's 
.. Bulletin No. 107," 1909, and" Manual," 1911. 

They state that the working unit stresses given in this table are intended 
for railroad bridges and trestles. For highway bridges and trestles, the 
unit stresses may be increased twenty-five (25) per cent. For buildings 
and similar structures, in which the timber is protected from the weather and 
pr~ctically free from impact: the unit stresses may be increased fifty (50) 
per cent. To compute the deflection of a beam under long continued loading 
instead of that when the load is first applied, only fifty (SO) per cent. of the 
corresponding modulus of elasticity given in the tables is to be employed.t 

The safe unit stresses were determined by carefully considering both the 
average ultimate stresses, which represent the best results now available, as 
well as the unit stresses which have been in use in designing wooden bridges 
and trestles, and have been demonstrated by extensive practice to be safe. 

t Timber has no well-defined modulus of elasticity.-Eo. 



CAMBRIA STEEL . 

UNIT STBJ!:SSES FOR STRUCTURAL TIMBER. 
(Bxp;r .... d In Pound. Per IIquaH t nch ,) 

-..... Compreulon. 

,,,," . ..... ..... 
--,--1---,--1 .':1::. 

II&aIo Ida J--r Iof. _ 

.... ..... -ISI~ 

413 

u.i1 IIr-. ~ aa-. St1t SIr-. lid! SIr-. 

----==-1--===,--1--
630 310 3600 1200 900 1200 (1- ';0) 10 

340 170 3400 1100 830 1100 (" 10 
520 260 3800 1300 980 1300 ( " ! JO 

290 150 3000 1000 750 1000 (" 10 

370 

440 

' 00 
340 
470 
920 

ISO 
150 
220 
220 

150 
170 
230 
.50 

3200 
'2000 
'3200 
3500 

3300 
3000 
2800 
3500 

1100 
800 

1000 
1200 

900 
1100 
000 

1300 

830 
000 
750 
000 

;§! :: I, 
"'" 900 ( 830 1100 ( ! 
"'" 900 ( !lSO 1300 ( .. ! · 12·· 

be IHOlCi without in<;noaolD.J: the Live load 11..- for Im~cl. 
L _ Jeni\1I in Lnebel. D _ leNt Ilde Of diameter hi IDo:hts. 

The ",Iation betWffn tbe tlrenltll of the lo .. oesl 10 per ~I. croup 01. taU 
and the.~ u"'nath for ... ch 8('ri ... the ",Ialion bet .... """ the tWltc Umlt 
and the ultimate ,t<mlth, .. 1I"d1 .. the fact that the live load "'- are 
.... 1 to be increued for impact, are.n to be taken Into llCCOunlln determlnloa 
tbe ,toe,..] relation btt~n 1M afe IUoe. and lbe _veraI'! ultimate "'~: 
It being alWllYo remembo:~ that II i. more national to ... late the ale unit 
II.J8I to the elaltk lim;t of the mat,eriallhan to lUI ultimate It.rcftsth. 

M lar~ mlum ... not over 15 dlameten in length may not d~lop more 
than 70 pt. C<l!nt. of \he It~th 01 loort bloc ... , the column formulu ~ 
ar ... nsed to !live approximately thHe relative valueo at the ct,..,n l!mlt of 
IC't1IIlb .. be .. L. the lenlth of the eolumn In Incl>eo. eQuaU 1$ Ume. lu ltalt 
diameter D. aL.o up...-d In incheo. 

It I. upeaed that lbtte u .. 1t n.-- will be ..,vlltd at Interva.la of &. few 
yea ... whenever Ile'" "", .. It .. 01 limber leoll a.., publ~. or .... be .. tbe upe­
rie~ 01 bridll<! fc...:ineen who have adap~ Ihfcm lban indica"" that rev]l!on 
II d.,t ... b~. 
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AVERAGE ULTIMATE BREAKING UNIT 

'1' .... 10". 

Kind of Timber. 
Will Groll.. , .... GnJ.o. 

WhiteOak ... 12000 2000 
White !'ine ......... 7000 .00 
Soutkrn t.onK-1eai' or G.;O,:~ v~i~ Pine 12000 600 
Ooualat Fir. , ... , 8000 '600" Short·1eaf Yellow Pine .. 9000 
Red l'i~No ... 'ay Pine) 8000 .00 
i'f.ruce.. East"'"' I-1r 8000 .00 

emlocl.: 6000 ..... 
Cyp~, 6000 .. ...... 
Cedar .. 7000 r' " Cheatnllt. , .. • • 00 .. 
California Re<i .. .(.Od 7000 .... .. 
CIoUfornla Spruce. . ...... ....... 

AVERAGE SAFE ALLOWABLE WORKING UNIT 

TenJlon. 

)[lad of Timber. 

• 'lido GralL I '"'- 10m... 

r.-ofWotr· ,~ ,~ 

WhiteOak. 1200 200 
White 1'1 .... , .......•. __ Pine. 700 •• Southern Lona;-Ieaf or Geo~YdiO\O· 1200 60 
OoUIIu Fir. ..... .. 600 .. " tic)' Short·~f Vdlow Pine. 900 
k ed I'lne ~Norway Pine). .... .. .00 •• ~ce an Eutem Fir. . 600 •• emlocl<." . 600 . ........ 
CYP'- ... 600 
C~r .. 700 
Chatnut 86. . ... 
California Redwood 700 
C.Hfomla~ .... ..... .. 

The above tablet are !:rued oa 0- '1!Co .. unnlded by the committee 011 
1" W>deou of Brid_ and Buildinp lot 
by bter data rro ... varlowo IOUroet.. ""'. "' .. _ ... 

Convmtiou '" 

• 
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STRESSES, IN POUNDS PER SQUARE INCH. 

Compren lon. Tran.o_. 8hearine. 
, 

Tilk Grm. .- h __ ._- Yilk .... 
OoIo ... U ..... 

, ... - !larticiIJ . ,""- ,""-
hi Ioorior. 

Ilill~ 

• ---
7000 '000 · 2000 7000 ,.00000 800 4000 
0000 3000 700 4000 1000000 400 2000 
7000 .000 1400 7000 1000000 800 .000 
0700 4.00 800 .000 1400000 .00 '4000' 6000 4000 1000 6000 1200000 400 
.000 4000 800 .000 1180000 "400" '8000' 6000 4000 700 4000 1200000 

... 
~006 

.. 4000 800 3000 900000 300 2000 
4000 700 .000 900000 "400" "f600' 0000 3000 700 4000 700000 
4000 900 .000 1000000 800 2000 
4000 800 4000 700000 400 
4000 ... .000 1200000 

STRESSES, IN POUNDS PER SQUARE INCH. 

CompAn ion. Trani""", IIbearinr. 

Tillo Gtili. .... h_ribn lIIo<lalu .1 ",,110 .-
(lolI._U_ 

, ..... - m..ti<iIJ. , .... , ..... 
bI. a...;",. 

ISD ..... 

---
Fin, llu . ,~. ", ... ,~. hv. 

---
1400 1000 .00 1200 700000 200 1000 
1100 700 200 700 .00000 100 .00 
1400 1000 300 1200 700000 100 12f10 
1100 900 200 800 700000 130 Tooo' 1200 900 2.0 1000 800000 100 
1000 800 200 800 ts6tsOOO "ioo " 760' 1200 800 200 700 800000 .. iooo' 800 100 800 400000 100 800 

800 200 800 400000 ' joi) " " 400' 1100 700 200 700 •• 0000 
.. ... ..... 800 2.0 800 .00000 100 .00 

800 100 700 •• 0000 100 
800 800 800000 ... ... .... 

" Strenath of Brldae and T .... Ue Tim~ " 01 the Aaociat ion of Railway Super. 
Octob<:r, 1 S9~. bu t the arranaement and values In many ca.- are now modified 

----~~ 
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SAFE LOAD IN POUNDS 
FOR RECTANGULAR 

OF WHITE PINE, CEDAR 

Allowable libre . tree. 700 pound. per aquare Inch. Safety factor 6. 

Safe load.l for other .afety f~ may be obtained a.!I foUQw.: 

.,... Depth of Beam In Inehel. 

• I-~--'-'---'----'--'-'--T-~-;--I' 
'a 

• • • , 
• • 
" n 

" n 

" n 

" " " .. 
OJ 

" " " " .. 
~ 

" " " 30 

" .. .. 
" .. 

" ,~ .. '" .. m .. '" '" n. 
,~ 

'" ". , .. '" m '" '" '" '" '" n' .. . n, '" '" '" '" m 
n. 
'" n • 
n' n. 
'" 

.., 

." ,., 
U. 
,.w 
2.10 

" . ... 
U. 
4.12 

•. n 
." .. " .... 
U • 

.~ .. ~ 

13.13 
14.20 
15..31 
18.4e 
17.116 

"" 20.18 . .. , 
"" "." "." 
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UNIFORMLY DISTRIBUTED 
BEAMS ONE INCH THICK 
AND SPRUCE OR EASTERN Fm. 

Modulus en ruptu", 4 200 pound. per oqua", inch. 

N~ a fe load - Snfe \Qo.d from table X N ~ 
ew actor 

SpoIl Depth of Beam In I Dche •. 
" 1- ---,---,-----,-,---;---,-,---,----,- - 1' , ... 
• 
'" n 

" " " 
" " " " .. 
" " " " ~ 
" " " " " 
" " " " M 

" " " " " ., 

21 22 23 24 v 

,.'" 
2.10 
u. 
8m 
8M 
4.12 

4.73 
U. 
..." 
8m 

'"" .., 
11m 1MB 2133 UG 
IMII 1711 1870 203fI 100IG 
1491 1537 178$ IH8 11.11 
1429 15011 17It 18&7 12.10 

1312 1506 IM~ 17n 13.13 
IlIQ 1«8 1682 1723 14.20 
1270 139-4 152t HIM 1~.31 

1225 IUt I" 1Il00 IMtI 
1183 1298 141~ 1$.15 I1.M 

12M 1371 14113 18.110 

." 
... 8M ... ~, 

1327 14t~ 20.18 
ItOO 2\.60 
13M 22.87 
1318 U .28 

".n 
".n 
28.75 

"" 31.114 

".~ 
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SAFE LOADS IN POUNDS 
FOR RECTANGULAR 

OF SHORT-LEAF 
Allowable fib,.., . t ..... 1 000 pounda per oqua,.., inch. &.fety factor 6. 

Saft load. for othet safety facto ... may be obtai""" U {olto..".: 

.,.. Depth Dt Bu.m In Incbel. ....... 
• CNIIeiNIl 

'~ ~, ;l,~.I!;J.: ,: ,:~. ~, :.: I,: ~: V 

.~ 

$ 3M M6 800 110311 ; 1422 1800 2222 2689 3200 137M '3M .~ 

8 2ji-f 463 I 1\67 go7 ' iiSi- -l?OO -; 11>52 22n 2067 3130 M30 .~ 

7 2M '-39iL5nJ ~ 1.101G 1 128& P58~y??~ __ ~_ . 2683 3111 ,." 
S 222 347 1 roo : 681 ~ 1112.'; 1389 IllS! 2000' 23H 2722 ,ro , 198 m

1
tH!.II2J •. i OCl lCOO"'"iZ3r l '~ m8i20S6:.~~_ '00 

" 178 1278 400 I 644 L111. goo 11111 13U 11\00 1187812178 ,-" ., 1&2 2..\.3 ~ ,~ 6-18; 818 1010 ]212 14M 1707 1980 '.00 

" ... "' '" 'M "'\";;;1 '" .,~ "" "" '"' ,.ro ., 
'" 

, .. .. '" &41 e92 . ~ 11)3' ,., 14tt 167$ ,." .. 127 1198 1286 1389 OOS &13 r fiH.·; ~ .,,, 'M' '"' ,.~ 

" no ISS 267 363 H 4 1500 i n •• ;;;! 1067 l:!1iZ .. ~ '.00 

" III 114 2.loO 340 4U 563 1194 8fO -iiiOO: m4 '"' '" " '" 
,~ '" "" ... ,~ ... N' g.jl : 11 011 ,., ,." 

" ~ '" "'I''' ,ro '"' '" '" ... '-i6i3"; 1210 .. , 
" " ... 211 287 314 I .7. '" '" "' 988 ' "lifi' 'm 
" " 'N "'''' '" .~ "' '" ... ro' ,,.. 10.00 

-I 

" .. '" 
,~ '" '" m ,~ ... 'M ... '''' .,m 

" " '" '" '" ,. .. .. '" on '" '" 12.10 

• n '" '" ., .. '" ." ... .. '" . "' 13.23 

" '" lG2 1 m '" '" '" ... M' '" ~, 14.010 

~ m HlO ZI8 '" "' ~ '" '" '" 
~, 1M3 

~ ,~ '" '" n. "' '" '" '" m '" ,,~ 

n ,m .. , '" '" '" m .~ '" ... "" '''' ~ ~ '" 
,~ '" ~, '" .~ '" '" ns IUO 

" 138 ISS '" '" '" •• ~, I :1 '" 21.03 

M 133 1181 ~, ,., ,m ,. '" '" n-" 

" 12t 178 m '" '" '" '" '" •• 00 

" 125 170 m ~, "' '" '.., ~, ., ~.OO 

U '" ,. m m u, ~, .M '" ... n", 

" '" ' 00 : 1 '" m 39/i . 471 ~. 
., ,.~ 

" '" 
,. ~, '" 384 • ..s7 '" .. "" Safe m..dl for any fibre stl'ftS may be readily obr.ai~ from thi. table by 

proportion. 



OAMBRIA 8TEE L. ... 
UNIFORMLY DISTRIBUTED, 
BEAMS ONE INCH THICK, 
YELLOW PIN1!:. 

Moduli .. of ruptu~ &000 pOund. per IQ"'~ IndI.. 

• N __ (e Iot.d - Safe Iot.d from table X N_ factor 

'''' Depth of Bu.m In Inch, •. .. ..... 
• W"" 

>9 •• • 1 •• •• •• V 

• .... .. " .. " 7111 1m .. am om .... .... .. .... "" ~" " . 
" - ... , 
" U. .. .... .. .... 
" ." 

" 
,.., 

" .. , 
" 0'" .. "" "" .. " 
" %\If "" "" 

,,,. 
" .... "" UU ... 13.10 

" "" " .. "" V" ,,,. .. "" "" U" ,." '''' 
" .'U "" .. ... .. "" .... .. " n ,au 
" 1147 IU O 

" ,,~ "'" .. .. " ,.., 
'''' '''' auo 

" " .. 11ft " .. ..,. " .. 
" u .. ..n "" "" '''' " ... u '" ,~ , 121~ '''' , ... ".., .. ... '''' ,,0) "" IfU " .. 
" .... "" 

, ... "" .... 
" 1114 "" '''' 

,u, 
" , ... ''''' "" "" .. , .. .... 36.10 .. .... "0) "'" 

Sal'e load. for beamII ol Callforula Redwood. ~ of above. 
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C.A..M:.BRIA STEEL. 

SAJ'E LOADS IN POUNDS 
POR RECTANGULAR 

01' WHITE OAK AND 

Allowable fibre _ I 200 POuod. per 8Quare Inch. Safety fact.or G. 

Safe ao.ds f .... otber afety faetorlllla)' be obtaiDt<1 .. fQU.ow.: 

Depth or Be..m In Inch ... .. "'" ......, 
• .. ... 
.so 

1.18 

U. 

' .N 
, .. , .. 
U. .... 
•. m . ... 
U 4 . .. 
•. n , .. . ... .". lI.a 

<om .u, 
'" .n ... ... n' ." .. . " .D ... n. no 18.%3 

'D ." ... ... '" " .. ." '" ... ... .. 18.82 

H' '" ... '" 20.18 

'" ... .. %L.eo ... '" D." 



CAKBBIA STEEL. '" 
UND'O&MLY DISTRIBUTED, 
BEAMS ONE INCH THICK, 
LONQ-LBAl' YELLOW PINE. 

ModuJUI 01. OIpCl.Ifl: 7 200 pouno:h per lOQUl.re Irw;h. 

X_.are ~d - Safe ~d frolll table X 1'1_ ~acw· ... • Depth of Beam In lneb ... 

I 
, .. V 

• ... "" .... "" >oro "" "" .... 
<0 .... .... "" "" UO .. M., ,., ., <M .. ... .. nu <ro 

" "" 
.., 

"" .... .. , .. "" ... .... " . 
" "" " .. ,sn 3137 ... 
" '141 "'" "" .... ,." .. "" '''' "" "" .M 

" "" "" "" ... 
" "" "" ... .'" 
" ~. "" 

.. .., 
" ,on 12.10 
~ "" 

.,.., 
" "'" .. .", 
n " ... .. .... 
" ..... 
" . '" .... 21.e0 .. ... .... " .. .. .. " ... . ... .. ... 26.14 .. .no 21.74 

" 1101 "" "" "" .... .... .... ..... .. <oro .... u" .... ... "" ... 31.10 

" . ". .... "'. 'M' . ... "M ... "" as 1016 .. " .,,' .... 'M' ... . ... ... " ... .. ... .. .. .." .... .... . .. . .. .... ..... 
s.re Jo.doI foe '-- 01. Hemlock. H olabovoe. 



.... OAMBRIA STEEL . 

STRENGTH OJ' SOLID WOODEN COLUMNS OF 
DIFFERENT KINDS OF TIMBER. . 

For various values Of ~' 
1 .. length of colu mn in inches. d - least diameter in inches. 

BASED ON TilE FO RM ULA OF THE U. S. DEPA RTME NT OF AGRI-
CULTURE, DIVISiOS OF F ORESTRY. 

700 + 15c 
P - F X 700 + 15c +(;2 

P .. ul timate strength in pounds per square inch. 

F - ultimate crushing strength of t imber. I 
c " ii" 

Values of F a re those given in table on pages 414 and 415 herein. 

Ultlmatco 8tz"en,ct.h in Pound.l per IIquartl I nch. 

hi PUt (Jornl Ma.), 
'ftill OU; uI ~Pir toOl or ..... nile PUt 

.... 1Nn t.if.\elf ... "" ..... ~ ... 
l~~ ltllt. Piu bI::l alii. CtJi· ""'. --F .000 •• 00 4000 •• 00 

I 
if 
2 4973 4475 3978 3481 
3 4940 444. 3952 3458 
4 4897 4407 3918 3428 

" 484. 4359 3875 3391 • 4782 4304 3826 3347 
7 4713 4242 3770 3299 
8 4638 4 174 3710 3247 
9 4558 4102 3646 3 190 

10 4474 4026 3579 3 132 
11 4 386 3948 3509 3070 
13 4297 3867 3438 3008 
13 4206 3785 3365 2944 
I ' 4 114 3703 3291 2880 

I" 4022 3620 3217 2815 I. 3930 3537 3144 2751 
17 3838 3455 8071 2687 
18 3748 3373 2998 3624 
1. 3659 3293 2927 2561 

For .uety facto .. for variou. c~ of . tructu_ to be ul!d In connectJon with 
the .bov~ tab ... _ p. 4U8. 



CAMBRIA. STEEL. 423 

STRENGTH OF SOLID WOODEN COLUMNS O. 
DD'FERENT KINDS OF TIMBER. 

For various values of } . 

I _ length of column in inches. d - least diameter in inches. 
B ASEO os Til E F ORM ULA O~· T UE U. S. D EPA RTM E NT OF AG RI-

CULTURE, DIVISIOS OF FORESTR Y. 
700 + 15c 

P - F X 7 00 + 15c+CS' 

P - ul t imate st rength in pounds per square inch. 

F - ult imate crushing strength of timber. c - ~. 
Values of F are those given in table on pages414 and 415 herein. 

Ultimate IItnD,ftb. in Poun<b per IIquau I nch. 

"ftiIt (lot wi 
lIooo.~ir 

'"i ~ (J:.rn~ 
niltPiu 

s.~~MoI ... '"' r.:'.~ ... 
y":l».... . YII» .... PUt. 

.... , . .... looI'I'IIOOI &lid Coli-
Ionio. 8}n1>t. 

• 0000 .. 00 4000 3.00 
• d 

20 3571 3214 2857 2500 
21 34.86 3137 2788 2440 
22 3402 3061 2721 2381 
23 3320 2988 2656 2324 
24 3240 2916 2592 2268 

25 3162 2846 2529 2213 
26 3086 2777 2469 2 160 
27 3013 2711 2 410 2 109 
28 2941 2647 2353 2059 
2. 2972 2585 2298 2010 

30 280 5 2524 2244 1963 
32 2677 2409 2 142 1874 
34 2557 2301 2046 1790 
36 2445 2200 1956 1711 
38 2340 2106 18 72 1638 

40 2241 2017 1793 1569 
42 2 149 1934 1719 1505 
44 2063 1857 1650 1444 
46 1982 1784 1586 1388 
48 1907 1716 1525 1335 
50 1835 1652 1468 1285 

For aafety factono for ""rioul claueo of It.ructU"", to be uoed ,n connection witb 
the a bove table. tee p.408. 

----------------_._---_._ .. 



CAMBRIA STEEL. 

SPECIFIC OB.A VITIES AND WEIGHTS 01' 
VARIOUS SUBSTANCES. 

,.. ....... Spodk ~ lrw:.- Ola ..... 'ok. 

".;pl " 0.. C.bIe , .... ~,.. 

Acid. a<:f'l k. 90'1 ....... ..... . 
• lIuoric. 58%. . ... _.. ._ •..••..•.•..• 

muriatic (bY<l.ocblorlc) •. 10% .. 
• nltrk .35% .....•......•... . 
• pho-phorici. 72% ... 
• lulpburic, 97% •... 

Air .• tlJloep~rIc at 60 d~ F .. under- _re of 
OM a l moept.. .... or 11 .7 I>O<Inclo per- "lWL'" inch. 
wcl,bl 'lt16 ,. mucll III wal~r ............. . 

ALabalier. 
Aloohol. O)IDmu dal 
Alder "rood .... 
Alum .. 
l\lu~lnum bro~.e. I~~ ................... . 

• nic.kel al~Qy, :~ .......... . 

ro"'" .... :::::::::: : 
pur~. InnealM .....•...•...• 

• c'ut ................ . 
rolled . 

",i .... 
"""""bl 

Ammonia. liquid. 29'70 ......••.. 
An\ lIraclt~ . 1.3 to 1.84 ; of I)~nna .• 1.310 1.7 . 

• broken. of any "'~, iQooor,. 

::::::: 

• moderat~ly ohak~n .........• 
ht-apo-d bu.t..I, Iooee. 77 to IIJ 

Antimony, CUI. 
• ..ali"" 

Af)f)~ ...,,00. 

A_nk •. 
Asbnto-

pound. .................... . 
a Ion iQooor, OCCUf)1ea 40 to 43 cuble 

1""1 ................•. 

A.II. AnW!ric:an ,,·lIl le. dry (_note J>. 433) ... 
• JW!I"fectlydry{_noIep. 473). 

A.~ of 10ft cool. ,OUdly !»e ked .•. 
Asphaltum, I to 1.8 ... 

Bamboo..."oo ..•. 
Barley •.... 
Balal! 

"'"""""" Bttr. lap'r ..•.. 

... ,., .. ., , . ., 
1.217' 

' ''' , ... , 
.00173 

.'" ." ." 7.70 
8.26 
2.14 
>.S, 
2.76 
'.00 , .. ,,, 
2.70 
2.67 
.." .., 

6.70 ." ." 5.67 
2.40 

." .,,, 
... 
." 

,." ." .. "" 

. ..... 
"" I 01 ON c. ... ,. ..... 

,.., 
" " " 97.2 

'" 
.0761; 

'"' ., ., 
33 .ro 
'" 170.9 
178. 1 
172. 1 
IM.9 
159.6 
167.1 

'" '" 00 
93.6 

521067 
5061000 

." 

." ., 
'" '" " ., 
40104 .5 
".. 

" .. ", 
" 'U 



OAMBRI A 8T!lEL. 426 

SPECIFIC GRAVITIES AND WEIGHTS 01" 
VARIOUS SUBSTANCES. 

....... s,.eIk "=: :"m:..- II a .... 'al., 

"'tipl of 0... Cablo ' "", 1U!o5 .... 

~ ... 
~nzi".._ .• , 
Dir<:hwood ...• " 

1I1ncl1ini powder. I . .. 
Ulue.tone ••••••• , 
n.on... .......... . 
Boxwood .... . 
8raa, cu. 67. zn. 33. cut 

hlltt )·tllo .. plat" ...... " .... . 
Muntz metal. 
X ..... I rolled. 
~ ... 
.. il1: ...... . 

Brict. broIt ~ 
• common and hard .. 

toll Inferior. 
Brickwork. at 125 pound. pt!r tUble loot. 1 (nble l",rd 

"<Inal. 1.601 ton •• and 17.02 cubic I.." 
"'Inall ton .....••..• , .••...••.. co...,. Inferior. 1011. 

moe<:Iium Q .... lity • 
pr-.i brict. 6"" ;oinu ... 

B~"', (u. 00, tin 10., .. 
~"n ... , 
T ob!o. 

Buitet" .•..•. 
Butternut wood 

Calci~ ... 
Caldum. 
c'm_ 
Caoutdoouc C._ 
CaJl>'I't ... 
Cau!lie 8Oda. . .....• , .. 
Cedar, American .. . . ..•....•... 
Cemenl OOrl1:l. 111-30 pound .. averal~ 20 pound •... 

• mortar, Portland. I : 2<..; 
nalun.l. pet" bam:1. nt"t. 282 PO.U>d1 ... 

• • batI. nt"t. 1M pouoo. .• . .••. 
Portland. ""-

puknl. a.in ba""l. 
pt!r bai, Ittl. IH pound •. 

.-

.M 
0.78 

." 
8.32 
8." 
8." 
Uil .. , 
8M 

1.67 
.00 
.M 

2.U 

.M 

.. .... 
"'.." olo­
Cab". ..... 

.,., 
W .. 

'" " ,., 
'" ., 
'" '" '" "" '" '" ,., 
'" '''' 

'''' '" '" '" '" '" " " u. 
" 61.7 
eo 

'" " .. 
" 
'" 

88~" 
108 10 116 



426 CAMBRIA STEEL. 

SPECIFIC GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANCES. 

The Basis for Speei1lc Gravities is Pure Water al 62 Degrees Fab., 
Baromet.r 30 Inches. • 

Weighl of One Cubic Foo~ 62.355 Ponnds. 

Cement, Portland, per barrel, net, 376 pounds ...... . 
It 101 standard proportioning . .. . ...... . 

set ................................ ..• .. 
Chalk ............................. . .......•..•.. 
Charcoal of pines and oaks ....................... . 
Cheese ......................................... . 
Cherry wood, perfectly dry (see note p. 433) .. .. ... . 
Chestnut ... . . . ..................... . ........ , . . . 
Chromium ............... . .. .. . . ............... . 
Cider ..... . ...... . ..........................•. . 
Cinders (coal ashes and clinkers) ........ ...•. . . ... 
Cinnabar ............. . .......... . .............. . 
Citron ...........................•....•..•...... 
Clay, dry in lump, loose ......... • .... ... •..... .. .. 

U hard. ordinary. . . .... . . .. . . ............. . 
potters', dry, 1.8 to 2. 1. .................... . 

Coal, anthracite (see Anthracite). 
" bituminous, a heaped bushel, loose, 70 to 78 ... . 

" broken, of any size. loose . ........ . 
mQderately shaken ....... . ...... . 
solid, Cambria Co. , Pa., 1.27-1.34 . . 

1.2 to 1.5 ................. . 
1 ton occupies 43 to 48 cubic feet .. 

lignite .................................... . 
Cobalt. ........................... .. . .......... . 
Coke ..... .. . . ................ .. . .. ........ . . ·· . 

loose, a heaped bushel,35 to 42 .. . ....•...... 
good Qua lity ........ .. . . .. . ......... , . 

1 ton occupies 80 to 97 cubic feet ... .. .•...... 
Concrete, cinder, with Portland cement. ....... .... . 

" conglomerate jO " •• ••••• •• •• 

gravel .......... . 
limestone .. ... ..... . 
sandstone . .. .... .. . . 

Average 
Speeillc 
Gravity. 

Wat.r -1. 

2.85 
2.5 

.672 

.66 
6.8 
1.02 

.81 

.73 

2.1 
1.9 

1.35 

.83 
8.77 
1.34 

trap .................... . 
loose, unrammed, weighs 5 to 25% lighter, 

varying with consistency . .............. . 
Copper, cast, 8.6 to 8.8 .......................... . 

" hammered ...... . ......................•. 
plates and sheets ....... . ......... . ..•.... 
pure .. ................................. . 
rolled, 8.8 to 9 ...........•............... 
wire ............ . . ... . . ................. . 
,vrought . .............. . ................ . 

Cork, dry (see note p. 433) ..........•........... . . 

8.7 
8.93 
8.93 
8.82 
8.9 
8.89 
8.9. 

.24 

Average 
Weighl of One 

Cubic Fool. 
Ponnds. 

100 
178 
15C 

15 to 30 
30 
42 
41 

425 
63.4 
40 

550 
45 
63 

150 
119 

47 to 52 
51 to 56 
79 to 84 

84 

52 
546 
85 

23 to 32 

112 
150 
150 
148 
143 
155 

542 
557 
557 
549 
555 
554 
555 

15 



CAMBRIA STEEL. 427 

SPECIFIC GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANCES. 

fte aw. ... SpociJo Q ... ritiOl is hn W_ &I 112 IIegnoot hh., 
~MI"' .. 

Wrichl" 0... Ca.bio , .... II2.3S5 ,.. 

Corn ..... 
Cornmeal. ......... . 
Corund~m. pure. 3.8 to 4 ................. . 

",' 
Cotton ~ood.. . ............. . 
Crockery .. 
Cyprno wood. 

DOpood. 
Dolomite ....................•.. 

Earth. "Ommon loam, perfectly dry. loooe. 
• • • • • shaken. 

• rammoffi. 
sliihtly moist. looeo;,. 
n>ore moiot. loooe. 

• • shaken 
packoffi 

as kif! f1"",in~ mud 

" 

•• • • W<'l1pr~. 

E1.>onile. 
E1.>ony .... ood. Aln~riC<m 

• • Indian. 
Ell'" . 
Elder wood . 
Elm wood, perfectly dry (ooe note p. 433) •.•. 

Fat-bed, h08' and mutton. 
Feld,par ......... ,. 
Fir wood. 
Flax 
Flint .•. 
Flour. compact. . ......... . 

• lOOIoe •...........• 

Gamboie ..•................. 
Ga90line(motor). . ....................•. 
Gln!]$. "Ommon windo ................. . 

• crown or plate 
cr~tal 
flint ... 

Glassware in boxt-I. 
Gneis:e. common, 2.62 to 2.76. 

" 

1.13 

'" 1.21 
..00 
.m 
.M 

1.22 
.71-.75 

2.52 

3.70 

" " 
11-33 

" " 
" ,., 

72 to SO 
82 to 92 
90 to 100 
10 to 76 
66 10 68 
15 to 90 
90 to 100 

!O410112 
110 to 120 

" '" " 

" W, 
" 00 

'" " '" 
" 44 to 47 

'" '''' '"' '''' .. 
"" 



.... C AMBRIA S TEEL. 

SPECIJ'IC GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANCES. 

tM a.It .. .,..... Gn>il* " hn YOIII' " a ..,... M.., _ ...... 
" tIP! 11''''' Cl.bio ' ''' ~ I'IuU. 

GM]" In I",.,., pile. .. 
Gold. calt. pure or N·b ... , 

• 1>\1"', h3mrncl'f!d .••••••••. 
lland:lnJ not. (101<1 II. COPpet" I) 

G ... nl!~. lolld 
• bro~n ,­

ro''''' ,~ 

Gf1Iphl~. 

COl""] .. 
and and 

G_tlf~. tn.P. :l.8 to a.z 
Gum arabic: . 
Cum wood. 
Gunpowd~r, 100M:. 

• .h:ak~n. 

...,lId .. 
Gutta-ptrcl,. . 
GYilIum. pl~.tcr of rario or olu""" mixe<;! ... lIh watt. 

In.o. Iliff maN •• ucb .. morla r ... ' and 
dritd oul ... ..... .. , . 

rock. natu",]. r_ from IUrfa.:e wa!ft". 1>01 
<;a.LcIMd in block form ...... . . . 

au.hr<!. DOt (:;lidDed. an to pclW tbfOtl.h 
l·inc:1I rinl . • 

around. ~ to puat!uoulh 1{1O.","1I Efft1I 

drlf:d do all 1_ moi'hu'e. 1101 cald~. 
known .. '" land plul~" ..•. 

_~. but ClIci~: known .. ".IUO:O" or 
plutcr of Pa"- -!oaR .. . 

~1I.haktn down or h, bl ...... . 

Hackltl.;l'a«k wood (American [ar<:h) (tamar,l(>k) •. 
Hay, baLffi. 
lIaul wood .... 
HemLock wood 
Hemp 
Illckorywood, prtfcctl}, dry (ICC note Po 433) .. 
Hollywood. 
110...,. .... 
Hornbollm wood 
Hornblende ... 
H u ...... blood .. I 

HUM 
10.5 
17.5 
Z.72 

'.00 
1.411 

." . .. 
0.00 

1.M-1.80 

." 

." 

.00 

.'" 

." ." 1.45 

." 
1.0.:.. 

'" "'" 12 17 ,,.. 
'" .. 
'" ". '" ". ". "'". 
'" .. 
" " 62 . • 

97-113 

" 
" 

14G-145 

.>->00 

, .... 
".., 
65-7a 

" ,. 
" " .. 
" " " " '00 
6S.? 



CAMBRIA STEEL. 429 

SPECIFIC GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANCES. 

The Basis for Sp<cific Gravities is Pure Water al 62 Degrees Fah .• 
Barometer 30 Inches 

Weight of On. Cubic Foot. 62.355 Pounds. 

Hydrogen ..... . ...... . ... . . ... . . .. ... . 

Ice •. 917 to .922 ......•..•.... . .. • .. . . ...... •. . ... 
India rubber .............•....... •. . . .. • ..• . .. . . 
Indigo ... ... ...... . ........ . • .. •. . . .. .. . . . . . .. . . 
Iron. cast. 6.9 to 7.4 .... . . .. • . 

" grey cast . . ........ . ... . 
• foundry. cold ...... . 
f( " molten . . . . 

pure..................... . ...... . .. 
" white cast . .. . ..... . . . . .... . .. . ........ . .. . 

wire .......................... . .. . ... . . . .. . 
" wrought ....... . .. ... ..... .. .... . .... . . .... . 

Jasmine wood, Spanish . ................. . ........ . 
Juniper wood ..... . . . . ............ . ....•.•. .... .. 

Larchwood .. ........ . ............... • ...... . • . . • 
Lard ............................ . .. . . . . .. . .. .. . 

Le~d . ~:~~~~i~i:.', ', ~ : : : : : : : : : : ~ : : : : : : : : : : : : : : : : : 
sheet. .... ... . . ........ • .... ..... . .. ..... .. 

Leather. dry . .. .......... .• ..•. 
" greased . . . .. . ...... . 

in bales ............ .. . 
Lignite.... ............ .. .. . .. . . . ... . ... . . 
Lignum-vit", wood (dry) ...• . ... . ..•. 
Lime .. ... . ........... . ..................... . 

quick ........... .. .............. ..... .... . 
• ground. thoroughly shaken . per struck 

! Veral8 
Spe .. c 
Gravity. 

Water - I. 

. 00008 

.92 
.93 

1.01 
7.15 
7.08 
7.21 
6.94 
7.86 
7.65 
7.77 
7.69 

.77 

.56 

.56 

.95 
11.37 
11.38 
11.43 

.6 
1.02 

.65-1.33 
1.03 
1.5 

bushel 93~ pounds .................. . 
well shaken. per struck bushel 

80 pounds .. . ............ . ..... . .... . 
Limestone and marble ... .. . ....... .. ....... . .... . 

" broken.. ...... .. ....... . ......... . 
solid .. . . . . . ...... • .. . ... . . .. ...... . . . 

Linden wood ... 
Loam ... . ............................. . .. . ..... . 
Locust wood. dry (see note p. 433) ........ . 
Logwood.. . . . . ... . ........ ..... . • .... . ....... 
Lye ..................•............•.......•.... 

.Magnesite .. . ...... ............................. . 

2.6 
1.61 
2.70 
.60 

1.23 
.71 
.91 

!ve~e 
WeiCt 0 One en 'c Foot. 

Ponnds . 

.0052 

57.4 
58 
63 

446 
442 
450 
433 
491 
477 
485 
480 

48 
35 

35 
59 

708 
709.6 
712 

54 
64 

16-23 
80 

41 to 83 
64 
95 

75 

64 
164.4 
100 
168 
.38 
77 
44 
57 

110 

190 



. 80 OA MBRIA S TEEL. 

SPECIFIC GRAVITIES -AND WEIGHTS OF 
VARIOUS SUBSTANCES. 

n. ...... SpotiIo GnTilill io Pan"l'aw 01.,.... N.., -----.. .;pIli. OM Calllo , .... IZ.35oS hull. 

Mq""';um 
Mahopny wood. "",""i~h. dry ( .... uote p. ~33) 

• • ilonduru. dry ( ..... note. II. ~33) . 
M anp_. . ..... . 
Mapl<""OO. dC}' ( .... note p. ~33) .• 
:\la.b1e ( .... UmettoM) . 
~ I arl ... . 
~Ia .. :mty d~bri. . _ ....... _ .... , .. 

• '" hri<:kWQrk ( .... Brickwork). 
• • Innil~ or lim_o.,., . ...,U d...-d.. ." . 
• • • _U·lCabbkd mortar rubb~. 

• •• about tr, '" rna. will be "",nar . 
w~lI-acabb~ dry rubbl~.... .\. 

• • • roulhly ICIlbblro mortar rubble. 
about " 10 J-l'" Ina .. w,ll ~ 
mortar . 

• • • IICIbbltd dry rubblr-
• • And.tO.,.,.!t ~ lban '1"'nit~ 

Ma"Ie,,~, 

M~ury. at 32" F_ 
• at 68" F 

Mica. 2.75 to l.l 
:\lilt, ..... . 
Molybd~num .. 
:\Iortat, bard~"ftI, \.4 to 1.9 
Mud: (df:(2~ ~~bI~ matt~. manure. etc l 
Mud.dry.cIow, •. 

• W1:t. lIIoderatdy Dre-wd 
• • lIuid 

:\1 ulbtrry ",'000 

Nickel. ca_t, . . ... • . • •. .. 
• rolled ... _ ........ __ .... . 
• lilvcr (62 cu.+261n.+22 nL ) 

Xil"""n .. • ...... 

Oakwood. heart of old....................... , 
: : JiVt. ~rfe<:t1ydry .. S8-1.02 (..., notep. (33) 

r~. black. perfrctly dry . . 
• wblte 

... 

1.7~ 

." .M 
8.00 
.ro 

... 
." !.'l.62 

13.6 
,." .. " '-'0 

'" ." 

." 
,,, ..., 
8.~ ~ 

.. 

.00125 

1.17 

" .'s.. 
Oatl_ ......... 
Ol1-bone. colza. cylinder. enrine. ~ fire ttll. 

mustard -.I. nealofool. paratlin. raPt teed. 
tallow . __ _ _ ..... 

• burnina; (k ........ ne). 150" aod 300" ..•.•.. 
.W 
.83 

" .... ...... 111.010 
ealM, ..... -". 
" " 000 

" 
HO 
00 

'" 'M ". 
'''' '" 
" ... 
'" '" M.' 
'" '" " 80 to 1I0 

11010 130 
lQ.llo 100 

" 
'" M' 

'" .0'" 

" 00.3 
32 to ~ 6 

" " 
OS., 
6 1.7 



CAM BRIA STEEL. 431 

SPECIFIC GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANCES. 

The Basis £or Spe<ific Gravities is Pure Water al 62 Degrees Fob., 
Barometer 30 Inches. 

Weighl o£ One Cuhio Foo~ 62.355 Pounds. 

Oil. cotton seed ..... 
• gasoline (motor) 
" lard ............ . 
"linseed . ......... . 
'" mineral lubricating . 
: ~vy sperm . ...... . 

ohve .... ....... . 
: ~troleum .. 

sIgnal ......... . 
" turpentine .. 
" whale. 

Oxygen , 

Paper. calendered. . . . .......... . .. . 
• strawboard newspaper .................. . .. • 

writing or wrapping . . 
Paraffine ... 
Pear wood ... •. . . .. . . ... 
Peat. .. 
Petroleum. 
Phosphate rock ......... ....... . 
Pinewood, white ............ . 

" " yellow, Torthern 
" Southern 

Pitch .. 
Plaster. .. . . . 

of Paris (see Gypsum). 
Platinum ............. ...... . 
Plum wood ............... . . 
Poplar wood, dry (see note p. 433) .. 

" "white Spanish ... . . 
Porcelain ................ . 
Potassium .................... . 
Potatoes, in pile ..................... .. ....... . 
Proof spirit .................. .. . 
Pumice stone ... ................. . 

Quartz ......•.....................•............. 

Rags in bales ...........•..........•.... •. ....... 
Redwood ......................•................. 
Rope .......................•.....•............ 
Rosin ...... ... ................•................. 

, 

!ve~e 
Spec c 

Gravity. 
Water-I. 

.96 
.71-.75 

.92 

.94 

.91 

.87 

.91 

.88 

.85 

.87 

.93 
.00143 

.......... 

.......... 

.89 

.66 

.878 

.40 

.55 

.72 
1.15 

21.5 
.78 
.47 
.53 

2.40 
.87 

.......... 
.93 
.63 

2.65 

.48 

1.10 

Ave~e 
weiihlo One 

Cu 10 Foot 
Pounds. 

60.2 
44 to 49 

57.4 
58.8 
57 
54 
57 
55 
53 
54 
58 

.0895 

50-70 
33-44 
70-90 

55.5 
41 
50 
54.8 

200 
25 
34 
45 
71.7 
53 

1342 
49 
29 
33 

149 
54 
45 
58 
39 

165 

15-36 
30 
42 
68.6 



432 CAMBRIA STEEL . 

SPECIFIC GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANCES. 

rltBWo lor S,..;a. G .. riti. ill'll .. 'WoIa' 01 fit ~ Pu.. 
~ ...... 

",;pI 01 c.. Cubic , .... BUM Pouk 

Rubb<!r. 
Rubb<!r &00<1 •. 
Rye •. 

~;;,.~ .(~~ .".t~~~ .~~~e.l: ~~~~~'. ~.' .~ :'.~ ~~1: 
Sand. 01 ])<Ire Quartz, perfectly dry and loow . .... , 

"'" s,.:ilI. 
Gn..iLl· 
Y&Lor_L 

• • • void. full of water. , . .. _ ... . ......... . 
very lark<: and .mall,rain., dry. 

Sand~to~.~~, , . .;.;.,;, ..... ~.. ";, .• ,. 
~. to .• ~. " to ],\... ... ... ~ 
Quarried and vile<!. 1 mea.ure oolid make. 

IV. (about) pilM. 
Sa_lra.wood. .48 
Shale., ~ or black. 2.4 to 2.S 2.6 
Silk. 
Silver .. . 
SIal ................. . 

• farnaoe. rranulale<l 
Slate. 2.7 to 2.11. 
Snow. Imb·/allen.. . • ... . , 

• moistened. compacted by rain. 
Soal>'"~. 2.6[0 to 2.8 .. 
Soda a.h . 
Sodium. 
Spelter, 6.8 to 7.2. 
Spermaoet; . 
Spru ...... ·ood. 

• • old. 
Starch ... 
SllI.rch (in 00...,1.' 
Stnm at 212"" 1-' 

St""I .... 

10.5 

,., 
2.73 

" '.00 
." .'" ." 
."" ,." 

....... 
Told1 of 0... 

ow.rOOl. ..... 
00 

" '" 
" " 00 to 106 

li S 10 129 

'" ". 
'" so .. 
'" '"" '" 10010180 

" '" ti to 12 
15 to 60 ,,. 
" " 437.5 

" 31.2 

'" " " ."'" 489.6 
Straw, baled. 24 
Sui;ar.. 1.60 100 

• It or<:<! . 42 
Sulphur ... . ... 2.00' 12.5 

Sumac wood . 39 
Sycamore wood, po::rfec:tly dry (_ note p. 433 .W 37 

Talc........................................... 170 
Tallow . .94 58.6 
Tar. 1.1 5 71.1 



-
CAMBRIA BT;BBL. 433 

SPEcmc GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANCES. 

no ..... .,.. Qro'ritiollo tv. .... ollt ...... p ... _ ...... 
.. ~I riO. etW.,...,1U56 Pou& 

T~k wood. 
TUe( __ (0) 

Ttn, talt, 7.2 to 7.il... ., ... , ... , .. , .. 
pu ...... .... ...... . 

Tot.c:cn . .. ........ . 
Tnp rock, compact .•..•••.••••.••.•••..••..•..•• 

III pile...... . ................ .. 
Tu ... "ell........ . ............. . 
Turf ....•.....••..••.••••.•••••••.•••.•••.••..•• 

VaAadium ...................................... . 
VaPO". alcohol. ......... .................. ...... . 

• tu.pmdne lpirit...... ..... . .......... . 
water .............................. . 

Vinewood. 
Vlnep •. 

Walnut wood, blKI<, perfectly dry (tee note btlow) ... 
Watt •• pure rain. dillilled. at 32" F .. Bar. 30 lnchtl. 

• • • • • 62"F ... 30 • 
212" F.. • 30 

Ra, 1.026LO 1.030........ . ............ . 
Wu.~. . ............ . 
\VMat. .. . .............. . 
\Vh!t.e _tal (BabblILl) ..................... . 
Willow wood ........ ........... .......... .. 
\\-,"". 
Wool. in baJcto ................ .......... . 
Woo!o"n JOOd •...••..••. .•••.••••••••..••.•••. 

Vcw""lOd ........ . 

Zinc. ca" ..... 
• pu ... 
• roUed ......... 

\;:% 
" .. 111· .. =-r. , . 
T .. _l ..... 

. " " ,." '" ,." '" .......... " . " U, 
"" 111. 1 "" . .. " .., ." 

.00198 .,,, 

.000U .378 

.OO<m ... , 
'.33 " .... 67 .• 

. .. " 62.417 

".= 
· i.0i8· 

... , 
".08 

." .. 
. ......... -'''' .M ... " ." " .. ........ ,,..,, 
.......... ,>-" 

." ., 
, ... ." 
7.11i .., 
7.19 .., 

NOTL-Grtell tlmben usually ~ from line-fifth to IIftlly o_half more 
thall dry: orolnary buildi ... timMn. tolerably RUOfttd. ~h _. 

For q:,edflc ITIvltlH ol-oodlllOt"¥tIl III thll t.~. '"' _ 408. 



434 OAMBRIA STEEL. 

STANDARD DECIMAL GAUGE. 

WeLrht per Square root ....,. ""u- ........ In POllu<h, "'yolrdupola. 

....., .... . - ""'-.. • .. 11.01 . SUU. -- "'"-"" ..... y .... .- - -,.. Ooloio hft. .. ........ 
.00. 1-<>00 .06080010 .0' .0818 
.()()4 1-2liO .10160020 ." .168a 
.008 a-tWO .16240030 ~4 

_. 
.00' 1- 11.10 .20320041 29 2'84 mo 1- 100 .26400061 AO AOBO 

m. 8-2liO .30480061 A. .4896 
~14 7-600 .8606OO?1 ~. .(>712 
m. 2 - 120(0\+1 .408400" .84 ·6628 
~" 9-600 .46720091 . 72 ., ... 
~o 1-<>0 .60800102 "" 2'"0 

~" 11-600 .66880112 •• .8976 
~" '-40 . 63liOO127 '.00 1.0200 m. 7-2l10 .71120142 l.llil 1.1424 
.082 4-12IHn+) .81280163 ... 1.3066 
~ .. 9 -200 .91440183 U4 1.4688 

.Q4() 1-26 '.60 1.6320 ..,.. 9 -200 ''''' ,.sa60 
~.O 1- 20 a.oo a~ 

~" 11-200 "0 a~ 
.Q6() 8 -60 Cn-) >AO .MBO 

~" 18-200 a.60 2.6620 
.070 7- 100 a"" 2.8660 
.076 3-40 3.00 8.0600 
.080 2 -26 3.20 3~840 
.086 17-200 aAO 3.4880 

.090 I 9 - 100 2.2860046'7 3.60 3.87\10 

.09' 19-200 2.41800483 3"" 8.8760 

.'00 1- 10 2.64000608 4.00 4.0.00 

.1lO 11- 100 2.~69 4.40 .... 80 
• 1116 , .. 8.17000630 • .00 6.1000 

.136 27-200 8.42900686 UO 6.6080 

.lliO 8-20 3.81000762 • .00 6.1200 

.166 33-200 4.19100888 • .eo 6.7820 

.180 9-60 4.67200914 ,.0 '2440 
~oo ... 6.08001016 •. 00 8.1800 

.ao 11-60 6.68801118 ."" 8..9760 
~ .. 8-9. 6.0960HU9 9.60 9.'7920 
.00 H 6.86001270 '0.00 10JaOOO 



...... 
• -

?to 
6, 0 
&/0 
</0 

'68 o 
~ , 
4 • 6 

li 
u .. 
I. 
14 

" 16 
17 
I. 

" 20 

" " •• 24 .. ,. 
'7 •• .. 
ao ., .. 
33 
a4 
•• • B 

" •• •• 40 

CAMBRIA STEEL. 

WIRE .AND SHEET METAL GAUGES. 
In Decimals o( an Incb . 

4 •• 

.1"' .u, .. ~ 

.Nll .'" .1411 

.stU 

.un 

.uu .. -.... 

.1121 

1 



,.. 
436 CAMBRIA STEEL. 

WEIGHTS OF SHEETS AND PLATES OF 
STEEL, WROUGHT IRON, COPPER AND BRASS. 

American or Browne" Sharpe O&uce. 

'Q" ..... Weicht per Squan Foot. 

• b 
~ .... , .... .., ,- . .... .... 
0000 .460000 18.7680 >8.4000 20.8380 19.6880 
000 .409642 16.7134 16.38117 18.6668 17.6327 •• .364796 14.8837 14.6918 16.62113 U~.6133 

• .324861 13.2643 12.9944 14.7162 13.9041 
1 .289297 11.8033 11.6719 18.10112 12.3819 
2 .2117627 10.6112 I O.30ll ! 1l.6701li 11.0264 
3 .229423 9.3606 9.1769 10.3929 9.8193 
4 .204307 8.3367 8.1723 9.26(H 8.7443 

• .181940 7.4232 7.2776 8.2419 7.7870 
8 .162023 6.6106 6.4809 7.3396 6.9346 , .144280 6.8868 ft.?714 6.6361 6.1764 
8 .128490 11.2424 fo.139S 6.8206 11.4994 • .114423 4.6686 4-6769 6.1834 4.8973 ,. .101897 4.1674 4.6169 4.8612 

11 .090742 3.7023 4.1106 3.8838 

" .080808 3.2970 3.6606 3.4686 
13 .071962 2.9360 3.2699 3.0800 
14 .064084 2.6146 2.9030 2.7428 

" 2.3284 2..2827 2.6862 2.44215 
18 2.07315 2.0328 2.3022 2.17151 

" 1.84615 1.8103 2.01501 1.9370 
18 1.8444 1.6121 1.82157 1.72150 
1. 1.4843 1.4866 1.6268 1.6361 

2. .031961 12040 1.2784 1.4478 1.3679 
21 .Q28462 1.1612 1.1386 1..2893 1..2182 
22 .0215346 1.0341 1.0138 1.1482 1.0848 
23 .022672 .92094 .90288 1.Q226 .96608 
24 .020101 .82012 .80404 .91068 .86082 ., 

.Q179oo j .73032 .71600 .81087 .76612 
28 .0115941 .66039 .63764 .72213 .68227 
2' :81~~~ 1 .67916 .66780 .64308 .60766 
28 .61676 .601564 .67264 .64103 •• .0112157 .415929 .46028 M.M .48180 

3. .010026 .40902 .40100 .46413 
31 .008928 28428 .36712 .4 .... 
32 .0079150 .32436 .31800 .36014 
88 .007080 ..28886 ..28320 .32072 
34 .006306 ..26724 ..26220 ..28662 

3. .006616 ' ..22460 ..26436 ....32 
38 .006000 20000 ..226150 21400 

" .004463 .17812 ..20172 .19069 
38 .003966 .115860 .17961 .16970 
3. .0031S31 .14 124 .16996 .115113 
4. .008144 .12676 .14242 .13466 

For weighu of 8teelptatel N' and over ill thkbiesl. _ "Table of Weighu 
of Fb.e Rolled Sa ... :' 1lO~ 05 to 486 Iw:lusive. 



CA1IlBRIA STEEL. ...7 

WBlGBTS OF SHEETS AND PLATES OF 
STEEL, WROUGHT IRON, COPPER AND BRASS . 

Blnnina"h&m W .... oauro tB. W. O.) 

,p" ..... 
I 

W.lI'ht pe~ 8quuI Foot.. 

• • - - ..... !no. -. .... 
-

0000 .... 18.6281i 18.16 20.6662 19A811i 
000 .... .... 1400 '7.00 19.1il~2~ 18.1900 

00 .aso 1 ~.6040 1~..20 17.2140 16..2640 

• .340 18.8720 13.60 I~A020 l~ , ~OO >2-'400 12.00 18.6900 • ~84 11.~87a 1 1.36 la.8&2 12.1602 
3 ~ .. 10.6672 10.86 11.7827 ll.o8~2 • 23. 9.71M .~, 10.7814 10 .1864 

• ~ .. 8.9760 .~ 9.966 • ~02 8..2824 8.12 9. 19~9 
7 ., .. 7~'" 7~. 8.1MO • ., .. 6.7820 6 .. 7A74~ • . , .. ...... .~ . 6.7044 ,. . H" ~A672 .~ . 6.0702 ~.78~1i 

U .120 4.8960 u. ~A860 tU 360 ,. . w. ....79 u • 4.9377 4.6&a 
13 "". 8.8760 3.80 4.3036 4.0660 ,. ~83 8.3864 3'- 8.7699 8.6624 ,. ~ .. 2.9376 • .8. 8..2816 8.0816 ,. "". 2.&20 ''''' 2.9446 JU820 
>7 ~ .. a.3664 ... a.627 • 2A824 ,. .... 1.9992 1~. 2JU97 2<19" ,. .... 1.7188 1.88 1.1102. 1.7978 

•• ~ .. , ... " 1M 1.686~ 104980 .. ~32 1.3066 1~. 1.44.96 1.3696 .. ~ .. 1.1424 1.12 1.2684 1.1984 .. ~ .. 1.0200 1.00 liB2~ 1.0700 •• . 022 .8976 .8 • •• .9416 

•• .020 .8160 .8. .9060 .S~60 •• .0 18 .7844 .7' .8164 .7704 
27 .016 ... ,. ... .?IM8 .6848 •• ~1' .6712 ~. .6342 .6992 •• ~13 .... ~. .6889 ~ ... 
3. m, ... .. .48 Ma • .6136 a, m. -. ... .4630 .42 .. 3. 009 .. ... ... M77 .3862 
33 .00. ~ ... .s, .. ... ..... 
34 .007 .28116 .8 • .3171 ~ ... 
36 .00' ..... .8 • ..... ~1" •• .004 . 1632 .1 • .18 12 .17 12 = $n..-ll* ...... 7.8. 7.7 0 8 .72 .~ 

,;pI of • 0."'" hoi . . 489.6 .~ 648.6 11 13.6 
• • • 1tr.Io .. .2888 .. 778 .8146 .8979 



,. 
488 CAMBRI A STEEL 

COMBINED TABLE OF SIZES IN THE PRINCIPAL 
WIRE GAUGES. 

vat- Jlriat.ecl ;.. boIcI-foad tne .... a:aeI; ~ _ -.rl ............. 10 f"" • 
..... , Apr., UftIII. ~ of IlIe A.....-. (8 .• S.) Volre C_ aDd of" 
Metric Yo-1ft 0..,..;' dol ...... "-led -0--, ilItIoM." &nil ei_ 10 OAn in 
for tbo ........ _""" 10 0.0001 IbtIio 'or lIMo -n... 1'IIio..-tI the -' ~ 
oI~iD"'" _I of.,,.. 

111 .. 0 ..... S"",ber1 

... 12.70 .... 126.7 
ON JUS .... 121.7 

•• 11 .19 .464 1011. 1 

101.9 
107.2 
IOU 

~" 113.111 

"" 
M'" 81.07 
7U8 

~'" 13.17 
iO. IZ 

67.U ." aM 

.". M" N" 
M." 
53.111 .. " 
47.10 
~ ... 
42.41 



• 

OAMBRIA STEEr... 43. 

COMBINED TABLE OF SIZES IN THE PRmCIPAL 
WIRE GAUGES-(CDn/i".ud). 

.... - w, .. aa.. "' .... bon c..._ 

I; ~~< ... .'iii. aM:- ". Mill ••• .... ~~ ~: 11 I ,- M •• 

• ... 7.214 .... ""'" ~: ~: ".., H' 7. \1!8 ... , ..., .. "" '" 7.1)10 '" I 
I .... " U ... 

vu u '" " ...... 
~2 '! :l "'" H'-' ..... .1'" I .... " ~~ ..H 

'" UN .~, , .,,,. """ " " ... "'. U " '" I Jl62 13 " u. 55 ..... 
w 8.101 • W , ... M ..... 32. \8 
u" 6.\110 . un , .. .... ..... ~ ... 
I . .... .W .. • .ot440 U !~ ..... 28.70 

~" ... "" .. M .. ," "'" .. .. 28.21 

'" "" .1' • ",n 42270 '"'' n" 
:m.' un .m , .()41 34 '! ~ "'" 2U1 
"U 5.723 .w, • .... " ~. ~ , 61) 2.\.72 

'" " .. .W , .." 3S 010 .... """ 
III " .. . uz , ." '" ~~ 'm 22.77 

'" 
,m .m , ..... " 2\.7\ , ... 6.188 ... • ...". "'" H' 21.l5 

W 6.LM .H' • • ."" 323m 

'i~ "" ,.A U .1 07 .. .. ..... "'" '" " .. 
'" un • IIZ • • mi .. .... " "" 
181.' ... " .'" , .,.00 

~~ " !2 16 i7 ... un .... , ""' .. ~= "" on. .. .on .. 
I " .mt63 " , .. , 

m · u. .m , ... 11 

~: " '''' '10 u ro .n' 

.! 
, ..... .. is.ro , .. f JO\ .... • .,," " " 

..., 
'" ' .115 . '" • ..... i:~ 'l~ "'" .M .... . • M • ... 11 12.17 
U1.5 U .151 .. M .0'0 ., IR 49 ~ 81 1~.51 

II ... 1.747 .• w ' .1 .017 'II '( !.'J 'l: 11.14 

'M '.7S1 .'M , .017 :10 I~ :: .. 11 10 • M' .... . 'M , ,! .01633 " .. " ... 
.M .... .'M •• 1 I .016" '!~ :: 10.51 
117.8 OJ .'M .. 15 .011 0' ' I tlO " ,>'. ,,, 1.4" .... "I,, ! r"" 16 31 " "" ,. ,"" • . 1)4 I . .01. 10 1. 100 " ... . ... .n, " .. .• n • . .01207 I~~ 18510 " .. 'K "" .'K " .. .olU7 II, '''''' "" 



440 CAMBRIA STEEL. 

COMBINED TABLE or SIZES IN THE PRINCIPAL 
WIRE GAUGES-{Conli,lu(d). 

""""" ,,;fto .... ~ Sumbon C ... 8en.iooI 

1 f: 'I .j. ~I ". ~ ~~ .... "'. 101,. I M",. , .. " !~ ~ ,- M" Mm. e 1. 
0 • • • I~ --,,,. , .. , .,- n .011 40 ,,, .. '''''' ,m ,. ''''' .n. n .ou SI II 310 ,,- "" !LS.! U .1 18 .. mOM " .. " .. " .. n. , ... . 11' n .OLO 57 10 $10 ..... UI8 

IIU ,- .lIt • .. .01028 """ """ ... '" B" .'" " .000 '" "" n ... ..... , .... , ... . '''' " .(lOS 742 87U IllM .. "" ,~ 'M' .,~ " "" .... MM , .. '" U~I 
101.' , .... .'''' " "'M "" " ... "" 118.42 , .. .... " "' .. , ... .... . ... .. Ut3 .". " .001 088 "" H" 4.673 

" "" ."' .. " """ .... .... un .u U24 ."15 " .005&7 M" an 4.242 
90.74 '''' .o", n "" .r. ,.r. "'. 4.172 

" 2.108 .N' " .005411 "n NH UOI .. " "'M ,., 
" roo , M" "" ... .. "'" .... " " roo"" "'" .. U" 'S.N U m, .. "" ... .... .... 3.1 42 

n , .... .tn " " " "" on .." >0" "" "" 
,..,. m " "" .. , .. , 5li8 2.824 ron u .oil 

"I " .000 tI. .... "'" '''' 
" t.Ml ... , .003 318 "" .. , 2.l tl 

"" .. IS "" " ""'"" "" 4107 "" .. , .... .- " .om 211 MOl -"" M." ... '" " 1lO3 liS 3116 .... 2.011 
M~ '''' .M" " .., ... "" , .. ],07& .. I.tT.l .... 01 M'" "" MM ."" 
"" .... .. , .. 

=~ "" 
,,,, , ."" .. 1.422 .... ..... " ... ". u. 

5$.12 U "" " 
.., ... "" 100. , .... .. un .... 01 :5a "" "" I.H8 .,., "" ." " "" "" ,n • '''' ... " " I "" ,., 1.217 .. LtIO ... , .oor 8]0 1810 ,,.. 1.167 

47.S "'" .~" " .001 m ,m "" 1.143 
47..24 " .. , I " .001 7M 11M "" I.I ll 

4~.2e 1.150 ... " '""'''' , .. ", .. ,.,. 
• , ... , ... " .oo:~ " .. OIM , .... 
n , .. , .~, " .. """ "" 

,g, 0'&18 



., 
CAMBRIA STEEL. 44. 

COMBINED TABLE OF SIZES IN THE PRINCIPAL 
WIRE GAUGES-(COlllill,u:d). 

"""",,, Wi ... C ..... Sumbtn c ... l!eetioll. 

I 
, 

I: 'I j • • 11 ... ~ Ci ....... .. . 
Milo MID. I •. t=- '. <iI! 

., ••• Milo M •. 

~. 'E«i • 
~ • • ---- ------

~, 1.024 .I)lO " .001 1;6 1276 10M ..", 
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.. " CAMBRIA S TEEL. 

COMBINED TABLE OF SIZES IN THE PRINCIPAL 
WIRE GAUGES-(CD"lintud). 
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CAMBRtA STEEL. 443 

COMBINED TABLE or SIZES IN THE PRINCIPAL 
WIRE GAUGES-(Colllinrlcd). 
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CAMBRIA STEEL. 

DECIMAL EQUrvALENTS OF 
NON-BINARY FRACTIONS 

(D<mominatQR 7 JO 19.) 

DUO. IUTOl 

-;.;; 7 9 11 12 13 14 1~ I~ 18 19 

1.1429 .1l1l.0909 ,0833.0'769.0714.0667 .0688.0666.0626 
2.2867.2222 .181S .1667 .1638 .1429 .1333 .1176 .1111 .1063 
3.4286.3333.2727.2600 .2308 .2143 .2000 .1766 .1667 .1679 
4. .57141.444.; .363 .3333 .3077 .2867 .2667 .2303 .2222 .21011 

(, .7143 .6~~~ .4646.4167 .3846 .3671 .3333 .2941 .2778 .2632 
6.B07l .666-, .~~~ .WOO .4816 .4286 .4000 .3629 .3333 .aula 

.7~~! .~~:::: .6833 .6386 .6000 .4667 .4118 .3889 .3684 
8 ..... . 8889 .7273.6667.6 164 .6 714 .0333 .4706 .4444 .4211 
9 .... . ..... 8182 .7600 .6923 .6429 .6000 .6294 .6000 .4737 

1 .......... 9091 .8333 .7692 .7143 .6667 .6882 .6666 .6263 
11 ... . ........... 9167 .8462 .7867 .7333 .6471.6111 .6789 
I lL .... .............. . . 9231 .8671 .8000 .7~9 .6667 .6316 
13 . ... ............ . ......... 9286 .8867 .7647 .7222 .6842 
1~ ... .. ..... . .. . . ... . . ... . .... . 9333 .8236 .7778 .7368 

16 .. . . . . .. . .. ..... .. .. . .... . ..... 8824 .8333 .7896 
1 . .. .... . .... . ... . .... . ............ . 9412 .8889 .8421 
1 ................. . .. . ................... 9444 .8947 
18 . ... . . ... . . ... . . . .. . . ... .... . ..... 9474 

SQUARE ROOTS AND CUBE ROOTS OF FRACTIONS 

,~ 'l:::' ~. ,~ \":- ~ .. .... 'I:::' •• Ii .. .. , 
I~ 

.. , .... .. , 
--- -----------

I .70711 .79370 .92682 .94991 ,\ .28868 .43679 

I .67736 .69336 
,\ .64660 .74690 

! .81660 .87368 t .36366 ~oooo ,., .76376 .83r;r;~ 

I .61237 .72112 11 .96743 .97141 

I .'0000 .62996 I .79067 .8M99 
.86603 .908r;6 I .93Ml .95647 h .'1>000 2968' 

I .40825 .65032 
t, .43301 .67236 

I .33333 .48076 

! 
.66902 .67860 

I .91287 .94 104 
I .47140 .80Ml .66144 .76916 

I .37796 .62276 I .66667 .76314 .'1>000 .82M8 
.63462 .66863 ; .74636 .82207 .82916 .88269 

I .6M66 .76395 t .88192 .91963 II .90138 .93313 
I .75693 .82983 .94281 .96160 II .96826 .97872 
I .84616 .89390 .. . ....... ... .. .. .. . . . ... . .. . " .... 



CAMBRIA STEEL . 

DECIMAL EQUIVALENTS OF 
NON-BINARY FRACTIONS 

~(~nominatorf 21 to 31.) 

.., 

.. DD'OIHJl1\lJt 

~I ---'---r---r--.---~--r--'---'---'--­= 21 22 23 24 26 27 28 .9 30 31 

------------
1 .0476 .0466 .0436 .0417 .0386 .0370 .oa67 .0346 .033 .0323 

.0962 .0909 .0870 .0833 .0769 .0741 .0714 .0690 .~ .0646 
3 .1429.1364 .1304 .1260 .1IM .Ull.I071 .1034 .~= .0968 

.1906 .1818.1739.1667.1638.1481.1429.1379 .133 .1290 

6.2381.2273.2174.2083 .1923 .1862 .1786.1724 .1667 .1613 
6 .2867 .2727.2609.2600 .2308 .2222 .2143 .2069 .2000.1936 

.3333.3182 .3043 .2917 .2692 .2693 .2600 .2414 .2333 .2268 
8.3810 .3636 .3478 .3333 .3077.2963 .2867 .2769 .266 .2681 
9.428604091 .3913 .3760 .3462 .3333 .3214 .3103 .300< .2903 

1 .4762 .4M6 .4348 04167 .3846 .3704 .3671 .3448 .3333 .3226 
U .6238 .6000 .4783 .4683 .4231 04074 .3929 .3793 .3667 .3648 
12 .6714 ~66 .6217 .6000,4616 .4444 .4286 .4138 .4000 .3871 
1 .6190 .6909 .6662 .MI7 .6000 .4816 .4643 .4483 .4333,4194 
14 .6667.6364 .6087 .6833 .6386 .6186 .6000 ,4828 .4667,4616 

16 .7143.6818.6622.6260.6769.66 66.6367 .6172.6000.4839 
1 .7619 .7273.6967.6667.6164 .6926 .6714 .6617 .6333.6161 
1 .8096 .7727.7391 .7083.6638.6296 .6071 .6862 .~~ .M84 
18 .8671 .8182 .7826 .7600 .6923 .6667 .6429 .6207 .~ .6806 
19~048 .8686 .8261 .7917 .7308 .7037 .6786 .6662 .6333 .6129 

2 .9624 ~091 .8696 ~333 .7692 .7407 .7143 .6897 .6667 .6462 
21 .. .. . . 9646 .9130 .8760 .8077 .7778 .7600 .7241 .7000 .6774 
22 . . ...... . .. 9666 .9167 .8462 ~148 .7867 .7686 .7333 .7097 
~~ . . . . .......... . 9683 .8846 .8619 .8214 .7931 .7667 .7419 
...... . ....... . 9231 .8889 ~671 ~276 .8000 .7742 

26 . . . . . .. .. ... .... . . . 9616 .9269 .8929 ~621 .8333 .8066 
2 ..... . .. • . . . . . . . ... .9630 .9286 ~966 .8667 .8387 
2 ....... . •. ........... . .. . ~64' .9310 .9000 .8710 
2 .. ............. ..... . .. .. . ..... .9666 .9333 .9032 
2ll . . ... , . . .. . ........... , .... . 9667 .9366 

3 .9677 

, 



446 CAMBRIA. STEEL. 

DECIMALS 07 A FOOT FOR EACH n 07 
AN mCH. 

.... 0" 1" 2" 3" 4" '" 
0 0 .0833 .1667 .2500 .3333 .4167 

n .0013 .0846 .1680 .2513 .3346 .4180 

$: .0026 .0859 .1693 .2526 .3359 .4193 
.0039 .0872 .1706 .2539 .3372 .4206 

h .0052 .0885 .1719 .2552 .3385 .4219 

n .0065 .OS98 .1732 .2565 .3398 .4232 
h .0078 .0911 .1 745 .2578 .3411 .4245 

Y .0091 .0924 .1758 .2591 .3424 .4258 
.0104 .0937 .1771 .2604 .3437 .4271 

h .0117 .0951 .1784 .2617 .3451 .4284 
/, .0130 .0964 .1797 .2630 .3464 .4297 

~ .0143 .0977 .1810 .2643 .3477 .4310 
.0156 .0990 .1823 .2656 .3490 .4323 

II .0169 .1003 .1836 .2669 .3503 .4336 

l'l .0182 .1016 .1849 .2682 .3516 .4349 
.0195 .1029 .lS62 .2695 .3529 .4362 

I .0208 .1042 .1875 .2708 .3542 .4375 

II .0221 .1055 .lS88 .2721 .3555 .4388 
/, .0234 .1068 .1901 .2734 .3568 .4401 

~ .0247 .10Sl .1914 .27·47 .35S1 .4414 
.0260 .1094 .1927 .2760 .3594 .4427 

II .0273 .1107 .1940 .2773 .3607 .4440 

V 
.0286 .1120 .1953 .2786 .3620 .4453 
.0299 .1133 .1966 .2799 .3633 .4466 
.0312 .1146 .1979 .2S12 .3646 .4479 

II .0326 .1159 .1992 .2826 .3659 .4492 
It .0339 .1172 .2005 .2839 .3672 .4505 
it .0352 .1185 .201S .2852 .3685 .4518 
h .0365 .1198 .2031 .2865 .3698 .4531 

II .037S .1211 .2044 .2878 .3711 .4544 

V 
.0391 .1224 .2057 .2891 .3724 .4557 
.0404 .1237 .2070 .2904 .3737 .4570 
.0417 .1250 .2083 .2917 .3750 .4583 



CAMBRIA STEEL. 447 

DBCIMJ.LS OP A POOT 70R liCB n or 
AN INCB. 

,... B" 7" B" 9" 10" 11" 
. 

0 .5000 .5833 .6667 .7500 .8333 .9167 

i 
.5013 .5846 .6680 .7513 .8346 .9180 
.5026 .5859 .6693 .7526 .8359 .9193 
.6039 .5872 .6706 .7539 .8372 .9206 
.6052 .5885 .6719 .7562 .8385 .9219 

* 
.6065 .5898 .6732 .7665 .8398 .9232 
.5078 .5911 .6745 .7678 .8411 .9245 

f .5091 .5924 .6758 .7591 .8424 .9258 
.5104 .5937 .6771 .7604 .8437 .9271 

i 
.6117 .5951 .6784 .7617 .8451 .9284 
.6130 .5964 .6797 .7630 .8464 .9297 
.5143 .5977 .6810 .7643 .8477 .9310 
.5156 .5990 .6823 .7656 .8490 .9323 

9 
.5169 .6003 .6836 .7669 .8503 .9336 
.6182 .6016 .6849 .7682 .8616 .9349 
.5195 .6029 .6862 .76M .8529 .9362 
.5208 .6042 .6876 .77 .8542 .9376 

i 
.5221 .6055 .6888 .7721 .8555 .9388 
.5234 .6068 .6901 .7734 .8568 .9401 
.6247 .60~n .6914 .7747 .8581 .9414 
.6260 .609' .6927 .7760 .8594 .9427 , .5273 .6107 .6940 .7773 .8607 .9440 
.5286 .6120 .6953 .7786 .8620 .9453 
.5299 .6133 .6966 .7799 .8633 .9466 
.5312 .6146 .6979 .7812 .8646 .9479 

i 
.6326 .6159 .6992 .7826 .8659 .9492 
.5339 .6172 .7005 .7839 .8672 .9505 
.5352 .6185 .7018 .7852 .8685 .9518 
.6365 .6198 .7031 .7865 .8698 .9531 , .5378 .6211 .7044 .7878 .8711 .9544 
.5391 .6224 .7057 .7891 .8724 .9557 
.6404 .6237 .7070 .7901 .8737 .9570 
.5417 .6250 .7083 .7917 .8750 .9583 



"8 CAMBRIA STEEL. 

DECIMALS OF A FOOT FOR EACH n OF 
AN INCH. 

,.. 0" 1" 2 " 3 " 4" ." 
a .04.30 .1263 .2096 .2930 .3763 .4596 

.044.3 .1276 .2109 .2943 .3776 .4609 

.0456 .1289 .2122 .2956 .3789 .4622 
n .0469 .1302 .2135 .2969 .3802 .4635 , .0482 .1315 .2148 .2982 .3815 .4648 

.0495 .1328 .2161 .2995 .3828 .4661 

.0508 .1341 .217"- .3008 .3841 .4674 

.0521 .1354 .2188 .3021 .3854 .4688 

H 
.0534 .1367 .2201 .3034 .3867 .4701 
.0547 .1380 .2214 .3047 .3880 .4714 
.0560 .1393 .2227 .3060 .389:J .4727 

tI .0573 .1406 .2240 .3073 .3906 .4740 , .0586 .1419 .2253 .3086 .3919 .4753 
.0599 .1432 .2266 .3099 .3932 .4766 
.0612 .1445 .2279 .3112 .394.5 .4779 
.0625 .1458 .2292 .3125 .3958 .4792 

! .0638 .1471 .2305 .3138 .3971 .4805 
.0651 .1484 .2318 .3151 .3984 .4818 
.0664 .1497 .2331 .3164 .3997 .4831 
.0677 .1510 .2344 .3177 .4010 .4844 , .0690 .1523 .2357 .3190 .4023 .4857 
.0703 .1536 .2370 .3203 .4036 .4870 
.0716 .1549 .2383 .3216 .4049 .4883 
.0729 .1562 .2396 .3229 .4062 .4896 

n 
,0742 .1576 .2409 .3242 .4076 .4909 
.0755 .1589 .2422 .3255 .4089 .4922 
.0768 .1602 .2435 .3268 .4102 .4935 
.0781 .1615 .2448 .3281 .4115 .4948 

Il .0794 .1628 .2461 .3294 .4128 .4961 

U .0807 .1641 .2474 .3307 .4141 .4974 
.0820 .1654 .2487 .3320 .4154 .4987 

1 



CAMBRIA STEEL. ... 
DECIMALS O. A FOOT FOR EACH it OF 

AN INCH. 

, .. 6" 7" 8" ." 10" 11" 

i 
.5430 .6263 .7096 .7930 .8763 .9596 
.5443 .6276 .7109 .7943 .8776 .9609 
.5456 .6289 .7122 .7956 .8789 .9622 
.5469 .6302 .7135 .7969 .8802 .9635 

H 
.5482 .6315 .7148 .7982 .8815 .9648 
.5495 .6328 .7161 .7995 .8828 .9661 
.5508 .6341 .7174 .8008 .8841 .9674 

I .5521 .6354 .7188 .8021 .8854 .9688 

I 
.5534 .6367 .7201 .8034 .8867 .9701 
.5547 .6380 .7214 .8047 .8880 .9714 
.5560 .6393 .7227 .8060 .8893 .9727 
.5573 .6406 .7240 .8073 .8906 .9740 

H 
.5586 .6419 .7253 .8086 .8919 .9753 
.5599 .6432 .7266 .8099 .8932 .9766 
.5612 .6445 .7279 .8112 .8945 .9779 

I .5625 .6458 .7292 .8125 .8958 .9792 

n 
.5638 .6471 .7305 .8138 .8971 .9805 
.5651 .6484 .7318 .8151 .8984 .9818 
.5664 .6497 .7331 .8164 .8997 .9831 
.56'/7 .6510 .7344 .8177 .9010 .9844 , .5690 .6523 .7357 .8190 .9023 .9857 
.5703 .6536 .7370 .8203 .9036 .9870 
.5716 .6549 .7383 .8216 .9049 .9883 
.5729 .6562 .7396 .8229 .9062 .9896 

a 
.5742 .6576 .7409 .8242 .9076 .9909 
.5755 .6589 .7422 .8255 .9089 .9922 
.5768 .6602 .7435 .8268 .9102 .9935 
.5781 .6615 .7448 .8281 .9115 .9948 

It .5794 .6628 .7461 .8294 .9128 .9961 

II .5807 .6641 .7474 .8307 .9141 .9974 
.5820 .6654 .7487 .8320 .9154 .9987 

1 1.0000 



400 CAMBRIA STEEL. 

DECIMALS OF AN INCH FOR EACH n TH. 

WITH Mn.t.lMET&Z. J!QUIVA..LBNTS. 

Frac- h lltsl IMimal 
Millime- !>rae_ n l lts Ocdmal Millime-

lion "6 l ion "6 
--

I .015625 O.3!:Ji ... 33 .515625 1:1 .097 
n 2 .03125 a . 7\}.! II 3' .53125 13.494 

3 .046875 I. Hli 35 .546875 13 .891 
T. • .0025 1.588 n 3. .5625 14 .288 

5 .0781Z5 1.984 37 .578125 J4 . f»84 
n 6 .09375 2 .381 II "" .59375 15 .081 

7 . 109375 2 .778 39 .609375 15.478 
7i 8 . 125 3 . 175 % •• .625 .1 5 .875 

9 .140025 3 .572 41 .640025 "16.272 
n 10 .15625 3 .969 II .2 .65625 16.669 

11 . 171875 4 .366 · .. '3 .671 875 17 .066 
n 12 . 1875 4. 763 II .. .6875 Ii .463 

13 .2031:ui 5 . 159 45 .703125 17.859 
.;. 14 . 21 875 5.5.56 II •• . 71875 18.256 

15 .234375 5 .953 47 .734375 18.653 
)i 16 .25 6.350 )i '8 .75 19.050 

17 .265625 0.747 · . '9 .765625 19.447 
n IS .28125 7 . 144 II 50 .78125 1!1.844 

19 .296875 7 .541 51 .796875 20.241 
f. 20 .3125 7 .938 II 52 .8125 20 .638 

.. 21 .328125 8.3301 53 .828125 21.034 
II 22 .34375 8 .731 II " .84375 21.431 

23 .359375 9.128 55 .859375 21.828 
% 24 .375 9.525 1i 56 .875 22.225 . 

25 . 390625 9.022 57 .890625 22 .622 
It 26 .40625 10 .319 It 58 .90025 23 .019 

27 .421875 10 .716 .. 59 . \)21875 23.416 
.;. 28 .43;:5 11 . 113 II 60 .9375 23. 813 

29 .453125 1I .509 61 .953125 24 .209 
II 3. .46875 1I .900 It 62 .96875 24.600 

31 . 484375 12 .303 · .. 63 .984375 25.003 
fi 32 .5 12 .700 1 64 1. 25 .400 



OAMBRIA STEEL. ... 
WEIGHTS AND AREAS 01' SQUARE AND ROUND 

BARS AND CIRCUMFERENCES OF ROUND BARS. 
One cubic foot of Bteel weighs 489.6 Ibs. 

The fo\lowln~u.b\es of w~iJ;ht.! of m undi, ~ua""" !latl. etc .. a", lheo""tial\ 
only. T he vano" •• i .... made by u. a", Illt eltewhe", her-ein under appm-
pria te headinlll , and the ,,"#.ht.! of m llO<! . lttl a", . ubj«t to variation in 
ac<:orda.nc:e with mill practice for the differenl CLaIlSCS of producu . 

...... ... ·ir~t .... i&:~t ... ... """"'-....... .... . f . ... "0 " -0 " -0 " ..... . Ou rOOlIAc' 0 .. rOOl I.oD( . La Sii.I ... ioSii·II< • lain .. 

i< ,013 .010 .0039 .0031 .1964 
h .021 .016 .0061 .0048 .2454 
h .030 .023 .0088 .0069 .2945 

" .041 .032 .0120 .0094 .3436 

! 
.053 .042 .0156 .0123 .3927 
.067 .053 .0198 · .0155 .4418 
.083 .065 .0244 .0192 .4909 
.100 .079 .0295 .0232 .5400 

l! .120 .094 .0352 .0276 .5891 
.140 .1l0 .0413 .0324 .6381 

n .163 .128 .0479 .0376 .6872 
.187 .147 .0549 .0431 .7363 

I .212 .167 .0625 .0491 .7854 

* 
.240 .188 .0706 .0554 .8345 
.269 .2ll .0791 .0621 .8836 

'.300 .235 .0881 .0692 .9327 

n .332 .261 .0977 .0767 .9818 
.366 .288 .1077 .0846 1.0308 
.402 .316 .1l82 .0928 1.0799 

it .439 .345 .1292 .1014 1.1290 

I .478 .376 .1406 .1l04 1.1781 
it .519 .407 .1526 .1l98 1.2272 

U .561 .441 .1650 .1296 1.2763 
.605 ,475 .1780 .1398 1.3254 

H 
.651 .till .1914 .1503 1.3745 
.698 .548 .2053 .1613 1.4235 
,747 .587 .2197 .1726 1.4726 
.798 .627 .2346 .1843 1.5217 

! .850 .668 .2600 .1963 1.5708 

n .904 .710 .2659 .2088 1.6199 
.960 .754 .2822 .2217 1.6690 

1.017 ,799 .2991 .2849 1.7181 



40" CAMBRIA STEEL. 

, SQUARE AND ROUND BARS. 

(CONTINUED.) 

..... "'oI(kl ...... ... ... -.. --. .... .... ' 0" · 0" ' 0 " 
IA I..w.. 0111 rool. lag. O",1DIII(q. fa s.. I:aeML bSoj.r..ML .. -
a 1.076 .845 .3164 .2485 1.7672 

1.136 .893 .3342 .2625 1.8162 
1.199 .941 .3526 .2769 1.8653 

II 1.263 .992 .3713 .2916 1.9144 

t 1.328 1.043 .3906 .3068 1.9635 

a 1.395 1.096 .4104 .3223 2.0126 
1.464 1.150 .4307 .3382 2.0617 
1.535 1.205 .4514 .3545 2.1108 

II 1.607 1.262 .4727 .3712 2.1599 

U 1.681 1.320 .4944 .3883 2.2089 
1.756 1.380 .5166 .4057 2.2580 

II 1.834 1.440 .5393 .4236 2.3071 

I 1.913 1.502 .5625 .4418 2.3562 

1 2.245 1.763 .6602 .5185 2.5526 
2.603 2.044 .7656 .6013 2.7489 

tI 2.988 2.347 .8789 .6903 2.9453 

1 3.400 2.670 1.0000 .7854 3.1416 
n 3.838 3.015 1.1289 .8866 3.3380 
t 4.303 3.380 1.2656 .9940 3.5343 
n 4.795 3.766 1.4102 1.1075 3.7306 , 5.313 4.172 1.5625 1.2272 3.9270 
n 5.857 4.600 1.7227 1.3530 4.1234 
I 6.428 5.049 1.8906 1.4849 4.3197 
n 7.026 5.518 2.0664 1.6230 4.5161 

! 7.650 6.008 2.2500 1.7671 4.7124 
n 8.301 6.519 2.4414 1.9175 4.9088 

It 8.978 7.051 2.6406 2.0739 5.1051 
9.682 7.604 2.8477 2.2365 5.3015 

I 10.41 8.178 3.0625 2.4053 5.4978 

1 11.17 8.773 3.2852 2.5802 5.6942 
11.95 9.388 3.5156 2.7612 5.8905 

II 12.76 10.02 3.7539 2.9483 6.0869 



r--------- - ·-------

CAMBRIA STEEL. 40. 

SQUARE AND ROUND BARS. 

(co:mNuRo.) 

"".- ..... ... ..,\1 ... ... -or DIYIIt:r .... .... -0 '" - 0 " - 0 " ...... 0.. PoOIliIzc. OM 100< Loq. il.1Ij.l:IoML D&!. JII<ML .. ------. 
2 13.60 10.68 4.0000 3.1416 6.2832 

h 14.46 11.36 4.2539 3.3410 6.4796 

J. 1 5.35 12.06 4.5156 3.5466 6.6759 
16.27 12.78 4. 7852 3.7583 6.8723 

J. 17.2 1 13.52 5.0625 3.9761 7.0686 
18.18 14.28 5.3477 4.2000 7.2650 

J. 19.18 15.06 5.6406 4 .4301 7.4613 
20.20 15.87 5.9414 4.6664 7.6577 

t 2 1.25 16.69 6.2500 4.9087 7.8540 
22.33 17.53 6.5664 5.1573 8.0504 
23.43 18.40 6.8906 5.4119 8.2467 

tl 24.56 19.29 7.2227 5.6727 8.4431 

V 
25.71 20.19 7.5625 5.9396 8.6394 
26.90 21.12 7.9102 6.2126 8.8358 
28.10 22.07 8.2656 6.4918 9.0321 

tl 29.34 23.04 8.6289 6.7771 9.2285 

3 30.60 24.03 9.0000 7.0686 9.4248 
h 3 1.89 25.05 9.3789 7.3662 9.6212 

J. 33.20 26.08 9.7656 7.6699 9.8175 
34.55 27.13 10.160 7.9798 10.014 

t 35.92 28.21 10.563 8.2958 10.210 
37.31 29.30 10.973 8.6179 10.407 
38.73 30.42 11.391 8.9462 10.603 

h 40. 18 3 1.55 11.816 9.2806 10.799 

J. 41.65 32.71 12.250 9.6211 10.996 
43.15 33.89 12.691 9.9678 11.192 

A 44.68 35.09 13. 141 10.321 11.388 
46.23 36.31 13.598 10.680 11.585 

V 
47.82 37.55 14.063 11.045 11.78 1 
49.42 38.81 14.535 11.4 16 11.977 
5 1.05 40.10 15.016 11.793 1 2.174 

tl 52. 71 41.40 15.504 12.177 12.370 



4M OAMBRIA STEEL. 

SQUARE AND ROUND BARS. 

(CONTINUEO.) 

... - Ydekl Wli(kl .. .. Clrel/..lll&<ffi • 

ttDa._ .... .... "0" -0" -0 " ... ~ au'to! Iq. 0... 1001 t.(. b' " .lDoM. Ia s.. hdo .. ..... 
4 54.40 42.73 16.000 12.566 12.566 

t 56.11 44.07 16.504 12.962 12.763 
57.85 45.44 17.016 13.364 12.959 
59.62 46.83 17.535 13.772 13.155 

t 
61.41 48.24 18.063 14.186 13.352 
63.23 49.66 18.598 14.607 13.548 
65.0B 51.ll 19.141 15.033 13.745 
66.95 62.58 19.691 15.466 13.941 

~ 
68.85 54.07 20.260 15.904 14.137 
70.78 55.59 20.816 16.349 14.334 
72.73 57.12 21.391 16.800 14.630 

II 74.71 58.67 21.973 17.257 14.726 

I 76.71 60.25 22.563 17.721 14.923 
II 78.74 61.85 23.160 18.190 15.119 
I 80.80 63.46 23.766 18.665 15.315 
II 82.89 65.10 24.379 19.147 15.512 

• 85.00 66.76 26.000 19.635 15.708 

'/' 87.14 68.44 25.629 20.129 15.904 
89.30 70.14 26.266 20.629 16.101 

h 91.49 71.86 26.910 21.136 16.297 

i 93.71 73.60 27.663 21.648 16.493 
95.96 76.37 28.223 22.166 16.690 
98.23 77.15 28.891 22.691 16.886 

n 100.6 78.95 29.566 23.221 17.082 

~ 
102.9 80.78 30.260 23.768 17.279 
106.2 82.62 30.941 24.301 17.475 
107.6 84.49 31.641 24.851 17.672 

II 110.0 86.38 32.348 26.406 17.868 

I 112.4 88.29 33.063 25.967 18.064 

X 
114.9 90.22 33.785 26;636 18.261 
117.4 92.17 34.616 27.109 18.457 
119.9 94.14 36.254 27.688 18.663 



----------~-~---------

OAMBRU. STEEL. """ 
SQUARE AND ROUND BARS . 

(CONTIN UED.) 
. 

..... 't'oi«bl 't'oi«~1 - - Cirmar_ 

or D;"!or .... .... ' 0 " ' 0 " ' 0 " 
i.lna.. .. .... "" . iIlSq.~ . 0.. , .... Loll( ill Sq.r .. _ ....... 
• 122.4 96.13 36.000 28.274 18.850 
n 125.0 98.15 36.754 28.867 19.046 
I 127.6 100.2 37.516 29.465 19.242 
n 130.2 102.2 38.285 30.069 19.439 

I 132,8 104.3 39.063 30.680 19,635 
n 135.5 106.4 39.848 31.296 19.831 

~ 138.2 108.5 40.641 31.919 20.028 
140.9 110.7 41.441 32.548 20.224 

t 143.7 112.8 42.250 33.183 20.420 
14.6.5 115.0 43.066 33.824 20.617 
149.2 117.2 43.891 34.472 20.813 

/I 152.1 119.4 44.723 35.125 21.009 

! 154.9 121.7 45.563 35.785 21.206 
/I 157.8 123.9 46.410 36.451 21.402 
I 160.7 126.2 47.266 37.122 21.599 
/I 163.6 128.5 48.129 37.800 21.795 

7 166.6 130.8 49.000 38.485 21.991 

¥ 169.6 133.2 49.879 39.175 22.188 
172.6 135.6 50.766 39.871 ~2.384 

n 175.6 138.0 51.660 40.574 22.580 

I 178.7 140.4 52.563 41.283 22.777 

! 181.8 142.8 53.473 4 1.997 22.973 
184.9 145.2 54.391 42.718 23.169 
188.1 147.7 55.316 43.446 23.366 

t 19 1.3 150.2 56.250 44.179 23.562 
194.5 152.7 57.191 44.918 23.758 
197.7 155.3 58.141 45.664 23.955 

/I 200.9 157.8 59.098 46.415 24.15 1 

! 204.2 160.4 60.063 47.173 24.347 
/I 207.5 163.0 6 1.035 47.937 24.644 

It 210.9 165.6 62.016 48.707 24.740 
2 14.2 168.2 63.004 49.483 24.936 



... CAMBRIA STEEL. 

SQUARE AND ROUND BARS. 

(CONTI NUED.) 

"""- 'i'tirkt WIi&;\I ... ... CireIIaf .... 

. .... w .• '" of e'" "0 '" "0" "0'" 
I. [110_ Ou rooltoIr. OlIo 1001 Looc. hI.&j,.I ..... bo Sq. rw.. ...... 

8 217.6 170.9 64.000 50.266 25.133 

¥ 221.0 173.6 65.004 51.054 25.329 
224.5 176.3 66.016 51.849 25.526 

h 227.9 179.0 67.035 52.649 25.722 

~ 
231.4 181.8 68.063 53.456 25.918 
234.9 184.5 69.098 54.269 26.115 
238.5 187.3 70.141 Ci5.088 26.311 

h 242.1 190.1 71.191 55.914 26.507 

~ 
245.7 192.9 72.250 56.745 26.704 
249.3 195.8 73.316 57.583 26.900 
252.9 198.6 74.391 58.426 27.096 

tl 256.6 201.5 75.473 59.276 27.293 

I 260.8 204.4 76.563 60.132 27.489 

~ 264.0 207.4 77.660 60.994 27.685 
267.8 210.3 78.766 61.863 27.882 

tl 271.6 213.3 79.879 62.737 28.078 

• 275.4 216.3 81.000 63.617 28.274 

¥ 279.2 219.3 82.129 64.504 28.471 
283.1 222.3 83.266 65.397 28.667 

h 287.0 225.4 84.410 66.296 28.863 

~ 
290.9 228.5 85.563 67.201 29.060 
294.9 231.6 86.723 68.112 29.256 
298.8 234.7 87.891 69.029 29.453 

n 302.8 237.8 89.066 69.953 29.649 

t 306.9 241.0 90.250 70.882 29.845 
310.9 244.2 91.441 71.818 30.042 
315.0 247.4 92.641 72.760 30.238 . 

tl 319.1 250.6 93.848 73.708 30.434 

I 323.2 253.8 95.063 74.662 30.631 

X 
327.4 267.1 96.285 75.622 30.827 
331.6 260.4 97.516 76.589 31.023 
336.8 263.7 98.754 77.561 31.220 



CAllBRIA STEEL. 407 

SQUARE AND ROUND BARS. 

(COSCLlJ DRD.) 

""'- lI'oi&~1 1I'.lf:u "" "" -...... .... .... · 0 " - 0 " · 0 " , ...... 0.. 1001 tooc. 0.. I ... tooc. bst·loclooI.. .... 1 ..... ...... 
10 340.0 267.0 100.00 78.640 3 1.416 

h 344.3 270.4 101.25 79.526 3 1.612 

), 34S.6 273.8 102.52 80.616 3 1.809 
362.9 277.1 103.79 81.513 32.005 

I 357.2 280.6 105.06 82.516 32.201 

! 361.6 284.0 106.35 83.525 32.398 
366.0 287.4 107.64 84.541 32.594 
370.4 290.9 108.94 85.663 32.790 

i 
374.9 294.4 110.25 86.590 32.987 
379.3 297.9 111.57 87.624 33.183 
383.8 301.5 112.89 ' 88.664 33.380 
388.4 305.0 114.22 89.710 33.576 

I 392.9 308.6 115.56 90.763 33.772 

V 397.6 312.2 116.91 91.821 33.969 
402.1 3Ui.8 118.27 92.886 34.165 

It 406.7 319.5 119.63 93.957 34.361 

11 411.4 323.1 121.00 95.033 34.558 
h 416.1 326.8 122.38 96.116 34.754 

A 420.8 330.5 123.77 97.206 34.950 
425.5 334.3 125.16 98.301 35.147 

A 430.3 338.0 126.56 99.402 35.343 
435.1 34.1.7 127.97 100.51 35.539 

A 439.9 345.5 129.39 101.62 35.736 
444..8 349.3 130.82 102.74 35.932 

). 449.7 353.2 132.25 103.87 36.128 
454.6 357.0 133.69 105.00 36.325 

~ 
459.5 360.9 135.14 106.14 36.521 
464.4 364.8 136.60 107.28 36.717 

I 469.4. 368.7 138.06 106.43 36.914 

V 474.4 372.6 139.64 109.59 37.110 
479.5 376.6 141.02 110.75 37.307 

It 484.5 380.5 142.50 111.92 37.503 



." CAMBRIA STEEL. . 

WEIGHTS OF SQUARE AND ROUND 
RUNNING INCH. 

BARS PER 

One cubic inch of steel weighs 0.2833 lb . 

.... -. D~ 't'tipt" --. .,..l(~ of "'ricktof .- 0'" .... - 0'" 0 " ...... Oulocklllq. o..~t.r . • 1 .... o.h •• k 100", . GuI •• U.q . 

2 1.13 .• 9 

A 
.. ...... . .. .. ..... 'l 1.21 .95 

..... . .. ..... 1.2S 1.01 
.01 .. ..... . h 1.36 1.07 

f 
.02 .01 

+ 
1.43 1.13 

.03 .02 1.52 1.19 

.0' .03 1.60 1.26 

.05 .0' h 1.68 1.32 

i 
. 07 .0 • t 1.77 1.39 
.09 m 1 1.86 1.46 
.11 .09 1.95 1.54 
.13 .11 II 2.05 1.61 

I .16 .13 I 2.14 1.69 
II .19 .15 II 2.24 1.76 

A .22 .17 A 2.34 1.84 
.25 .20 2.44 1.92 

1 .28 .22 3 2.55 2.01 
h .32 .25 h 2.66 2.09 

,l. .36 .2. ,l. 2.77 2.18 
.40 .31 2.88 2.26 

I ••• .35 

+ 
2.99 2.35 

1 .. 9 .3 • 3.11 2.44 
.5' .'2 3.23 2.53 
.58 .46 To 3.35 2.63 

i ••• .50 t 3.47 2.73 
.69 .54 1 3.60 2.82 
.75 .59 3.72 2.92 
.• 1 .63 II 3.85 3.03 

1 .• 7 .68 I 3.98 3.13 
.9' .73 l I 

4.12 3.23 
1.00 .7. 4.25 3.34 

II 1.06 ••• 4.39 . 3.45 



OAMBRIA.. STEEL. ••• 
SQUARE AND ROUND BARS. 

(CO:-"INUEO.) ...... 0';;' Yfic1I" ....... cr:.," YtIc~ " ..... 0" 
_ . 

0" ...... 0.. Iado Ioc. 0.. lick tar. ", ... 0..'''''-1. 0.. ..... "-c. 

4 4.53 3.57 6 10.20 8.01 
h 4.68 3.67 ! 10.4.1 8.18 

,I. ".2 3.79 10.63 8.35 
"07 3.90 10.86 8.52 

I 6.12 "02 t 11.07 8.69 

! 5.27 4.14 11.29 8.87 
5..2 4.26 11.51 0.04 
5.58 .... h 11.74 9.22 

i 
6.74 4.51 t 11.97 9.40 
5.90 4.63 12.20 9.58 
6.06 4.76 12.43 9.77 
6.23 4.89 Ii 12.67 9.95 

I 6.39 5.02 I 12.91 10.14 

V, 6.56 5.15 V 13.15 10.33 
6.73 5.29 13.39 10.52 

Ii 6.91 5.42 Ii 13.64 10.71 

6 7.08 5.56 7 13.88 10.90 

! 7.26 5.70 ! 14.13 11.10 
7.44 5.84 14.38 11.30 
7.62 5.99 14.64 11.50 

I 7.81 6.13 

t 
14.89 11.70 

h •. 00 6.2. 15.15 11.90 

,I. 8.19 6.43 16.41 12.10 
8.38 6.58 15.67 12.31 

i 
8.57 6.73 t 15.94 12.52 
8.77 6.88 16.20 12.73 
"'0. 7.04 16.47 12.94 
9.16 7.20 16.74 13.16 

I 9.37 7.36 I 17.02 13.36 

V 9.57 7.52 

K 
17.29 13.58 

9.78 7.68 17.57 13.80 
Ii 9.99 7.84 17.85 14.02 



r 
460 CAMBRIA STEEL. 

SQUARE AND ROUND BARS. 

(CONTIN UED. ) 

....... 
[f~ 'I'""~t " ...... 

O~" 
"..!rll of .- 0" "- 0" .. ,- he INk leor. Oat lJldo Loac . -- 0.0 INk Loaf. OM lKIo Loq:. 

8 18.11 14.24 10 28.33 22.25 

'/' 18.42 14.46 '/' 28.69 22.53 
18.70 1<1.69 29.04 22.81 

h 18.99 14.92 h 29.41 23.09 

I 19.28 15.14 I 29.77 23.38 
h 19.58 15.38 '/' 30.13 23.66 
I 19.87 15.61 30.50 23.95 
h 20.17 15.84 r. 30.87 24.24 

~ 20.47 16.08 t 31.24 24.53 
20.77 16.31 31.61 24.82 

A 21.08 16.65 31.98 25.12 
21.38 16.79 tI 32.36 25.42 

I 21.69 17.04 I 32.74 25.71 
tI 22.00 17.28 tI 33.12 26.01 
I 22.31 17.53 A 33.51 26.32 
tI 22.63 17.77 33.89 26.62 

• 22.95 18.02 11 34.28 26.92 
r. 23.27 18.27 '/' 34.67 27.23 
I 23.59 18.53 35.06 27.54 
h 23.91 18.78 r. 35.46 27.85 

I 24.24 19.04 I 35.86 28.16 

'/' 24.57 19.30 '/' 36.26 28.48 
24.90 19.56 36.66 28.79 

r. 25.23 19.82 r. 37.06 29.11 

I 25.57 20.08 I 37.47 29.43 
h 25.91 20.35 n 37.88 29.75 

A 26.25 20.61 I 38.29 30.07 
26.59 20.88 tI 38.70 30.39 

, 26.93 21.15 I 39.12 30.72 • 
V 27.28 21.42 V 39.53 3 1.04 

27.68 21.70 30.95 31.38 
tI 27.98 21.97 tI 40.87 31.71 



CAMBRIA STEEL. '6' 
SQUARE AND 'ROUND BARS. 

(CONTIN UED.) 

fiicu. ... 
O~ 

ytickl of ruo-. 0': " tickl or -- 0" .- 0 '" ....... 1II.ID<klq. OMIWLq . III b.e~ .. OM lICk Loq:. 0... Iadro LeJ. 

I. 40.80 32.04 16 72.53 56.96 
I 41.65 32.71 I 73.67 57.86 

I 42.52 33.39 I 74.81 58.76 
43.39 34.08 75.97 59.66 

I 44.27 34.77 I 77.13 60.58 

I 45.16 35.47 I 78.31 61.50 
46.06 36. 17 79.49 62.43 

I 46.96 36.88 I 80.68 63.36 

" 47.88 37.60 17 81.88 64.30 
I 48.81 38.33 I 83.09 65.25 

I 49.74 39.06 I 84.30 66.21 
50.68 39.80 85.53 67.17 

I 51.63 40.55 I 86.77 68.14 

I 52.59 41.31 I 88.01 69.12 
53.56 42.07 89.26 70.10 

I 54.54 42.84 I 90.52 71.09 

I. 55.53 43.62 18 91.79 72.09 
I 56.53 44.39 I 93.07 73.10 

I 57.53 45.18 I 94.36 74.11 
58.54 45.98 95.66 75.13 

I 59.57 46.78 I 96.96 76.15 

I 60.60 47.59 I 98.28 77.19 
61.64 48.41 99.60 78.22 
62.69 49.23 I 100.94 79.27 

15 63.75 50.06 1. 102.28 80.32 
I 64.81 50.90 I 103.63 81.39 

I 65.89 51.75 104.99 82.45 
66.97 62.60 106.35 83.53 

I 68.07 53.4.6 • 107.73 84.61 , 
i 69.17 54.32 I 109.12 85.70 
• 70.28 65.20 110.61 86.79 
I 71.40 56.08 111.91 87.89 



• •• CAMBRIA. STEEL. 

SQUARE AND ROUND BARS. 

(CONTINUE D.) 

....... 0 ;: T.!Pt of ........ [fk;.;' TIifI:\\ " .- 0 " - 0 " .. "'- 1h.1W."""r, o.lW.t.( . .. , .... o.lW.Lomc· heMt.s(. . 
20 113.33 89.00 2. 163.1.9 128.16 

I 114.75 90.12 I 1 64.89 129.50 

I 116.18 9 1.24 I 1 66.61 130.85 
117.62 92.37 168.33 132.20 

I 119.06 93.61 

I 
170.06 133.57 

I 120.62 94.65 1 71.80 134.93 
t 121.98 95.80 1 73.55 136.30 
I 123.46 96.96 175.31 137.68 

21 124.94 98.13 2. 1 77.07 139.07 
I 126.43 99.30 I 1 78.85 140.46 
t 127.93 100.48 180.63 14 1.86 
I 129.44 101.66 182.42 143.27 

I 130.96 102.85 I 184.23 144.68 
182.49 104.05 186.04 14.6.11 

t 134.03 105.26 187.86 147.54 
I 135.57 10S.47 I 189.68 148.97 

22 137.12 107.69 2. 191.52 150.41 
I 138.69 108.92 I 193.37 15 1.86 

I 140.26 110 .15 195.22 153.32 
141.84 111.40 I 197.09 154.78 

I 143.43 112.64 I 198.96 156.25 
145.03 113.90 200.84 157.73 

I 146.63 115.16 t 202.73 159.22 
148.25 116.43 I 204.63 160.71 

2. 149.88 117.71 27 206.54 162.21 
I 1 5 1.51 118.99 I 208.45 163. 71 

I 1 53.1 5 120.28 I 2 10.38 165.22 
154.81 12 1.58 I 2 12.31 166.74 

I 156.46 122.88 I 2 14.26 168.27 
158.13 124.19 I 2 16.21 169.80 

t 159.81 125.51 • 2 18.17 171.34 
I 161.49 126.83 I 220.14 1 72.89 



OAMBRIA STEEL. """ 
SQUA.R.E AND ROUND BARS. 

(cosn suBo.) ...... er.: ...... ....... 
O~ 

..... - 0'" --- 0 " 
bI .... 0..,.... "'"', ......... bI .... 0I01acl !.tile. (b,1t.l1.o .... 

28 222.12 174.44 3' 290.11 227.85 

I 224.11 176.01 I 292.39 229.63 
226.10 177.57 294.67 231.42 
228. 11 179.15 290.95 233.22 

I 230.12 180.73 

I 
299.25 235.02 

232. 15 182.32 301.56 236.83 

I 234.18 183.91 303.87 238.65 
236.22 185.52 306.20 240.48 

2. 238.27 187.13 33 308.53 242.31 
I 240.33 188.74 I 3 10.87 244.15 

I 242.39 190.37 313.22 245.99 
244.47 192.00 I 315.58 247.8 5 

I 
246.56 193.64 

I 
317.95 249. 71 

248.65 195.28 320.33 251.57 
250.76 196.93 322.71 253.4 5 
262.86 198.59 325.11 255.33 

30 254.98 200.25 3' 327.5 1 257.22 

I 257.11 201.93 I 329.93 259.11 
259.25 203.61 332.35 261.01 
261.40 205.29 334.78 262.92 

I 
263.55 206.99 

I 
337.22 264.84 

265.72 208.69 339.66 266.76 
267.89 210.39 342.12 268.69 
270.07 212.11 344.59 2 70.63 

31 272.27 213.83 3. 347.06 2 72.5 7 

I 274.47 215.56 I 349.54 274.52 
276.68 2 17.29 352.04 276.48 
278.89 219.03 364.54 278.44 

I 
281.12 220.78 I 357.05 280.41 
283.36 222.54 359.57 282.39 
285.60 224.30 1 362.09 284.38 
287.85 226.07 364.63 286.37 

A 



484 OAMBR(A STEEL. 

WEIGHTS OF CIRCULAR STEEL PLATES. 
POUNDS. 

Oiam~I'" 3[; to 13-1 i .... ; Thick ~ eues l\ to 1 ioch. 

DidIoItt i.o Thi<u. mcM. .... ~ 11~.2 
, 

-'----'l::L ---=- -"'-- -=-
" 61.1 68.1 86.2 119.3 136.3 163.3 

" 64.1 72.1 90.' 108.1 126.2 144.2 162.2 
.7 67.1 76.2 96.2 114.2 133.3 102 .8 171.4 
38 60.2 80.a 'OOA 120.6 140.8 160.7 180.7 a. "' .• 84.6 106.8 126.9 148.1 169.2 190.4 
40 66.8 89.0 111.3 133.6 166.8 178.0 200.3 .. 70.1 93.J~ 116.9 140.3 163.7 187.0 210.4 
42 73.6 98.1 122 .7 147.2 171.7 196.8 220.8 
4' 77.1 102.9 128.6 164.3 180 ,0 206.7 281.4 
44 80.8 107.7 134.6 161.Q 188.1:> 216.4 242.3 .. 84.6 112.6 140.8 169.0 197.1 226.3 263.6 
46 88.3 117.7 147.1 176.6 206.0 236.4 264.9 
47 92.2 122.9 163.6 184.3 210.1 246.8 276.6 
48 96.1 128.2 160.2 192.3 224.3 266.4 288.4 
4. 100.2 133 .6 167.0 200.4 233.8 267.1 300.6 
.0 104.8 139.1 173 .9 208.6 243.4 278.2 312.9 .. 108.6 144.7 180.9 217.0 203.2 289.4 325.6 .. 112.8 100.4 188.0 221\.6 263.3 300.9 338.6 .. 117.2 156.3 195 .3 234.4 273.6 312.6 351.6 .. 121.7 162.2 202.8 243.3 283.9 324.4 360.0 

" / 126.2 168.8 210.4 262.4 294.5 336.6 378.6 .. 130.8 174.0 218.1 261.7 30lL3 348.9 392.5 

" 135.6 180.7 220.9 271.1 316.3 361.0 406.7 
.8 140.4 187 .1 283.9 280.7 327.6 374.3 421. 1 •• 140.2 193.7 242.' 290.0 338.9 387.3 436.7 
60 150.2 200.3 260.3 300.4 360.1\ 400.6 41'>0.6 .. 165.3 207.0 208.8 310.6 362.3 414.0 4&.8 
62 160.4 2 13.9 267.3 320.8 374.2 427.7 481.2 
aa · 166.6 220.8 276.0 331.2 386.4 441.6 496.8 64: 170.9 227.9 284.8 341.8 398.8 466.7 612.7 .. 176.3 235.0 293.8 362.6 411.3 470.1 M!8.9 
66 181.8 242.3 302.9 363.6 424.1 484.7 MI\.3 
6? 187.3 249.7 312.2 374.6 437.0 499.6 661.9 
68 192.9 257.2 321.6 38lS.9 460.2 514.6 678.8 
68 198.6 264.9 331.1 397.3 463.0 029.7 090.9 
70 204.4 272.6 340.7 4OS.9 477.0 MO.2 613.3 
n 210.3 2S0.4 3l!i0.6 420.7 490.S 660.9 631.0 ,. 216.3 28S.4 360.0 432.6 004.7 076.S 64S.9 
?3 222.3 296.6 370.6 444.7 018.8 092.9 667.0 
741 228.6 304.6 380.8 467.0 033.1 609.' 680.4 

" 234.7 311;; 891.2 469.4 M7.6 620.9 704.1 
?6 241.0 321.8 401.7 482.0 062.8 642.7 723.0 

" 247.4 829.8 412..3 494.8 077.2 609.7 742.1 
78 203.9 338.0 423.1 607.7 692.3 676.9 761.6 
?9. 260.4 347.:iil 434.0 020.8 607.6 694.4 781.2 
80 267.0 31\6.0 440.1 634.1 623.1 712 .1 SOLI 
8' · 273.8 360.0 4M.3 M7.0 638.8 730.0 821.3 
82 280.6 374.1 467.6 061.1 604.6 748.1 841.7 
8. 287.4 383.3 479.1 674.9 670.7 766.0

1 
862.3 

84 294.4 892.0 490.7 088.8 686.9 780.1 888.2 



170.4 
180.2 
190.4 
200.8 
211.6 
222.6 
233.8 
246.3 
267.2 
269.3 
281.6 
294.3 
307.2 
320.4 
333.9 
347.'7 
361.7 
376·1 
390.7 
406.6 
420.7 
436.2 
461.9 
467.9 
464.1 
600.7 
617.6 
1134.6 
11112.0 
069.7 
687.6 
6011.6 
624.3 
643.1 
662.2 
681.6 
701.1 
721.0 
741.2 
761.6 
782.3 
803.3 
824.6 .. "" 868.0 
890.1 
912.6 
9311.2 
9118.1 
981.4 

CAMBRIA STEEL. 

WEIGHTS OF CIRCULAR STEEL PLATES. 
POUNDS. 

Dia~t~ .. 35 to 134 I .... ; T hick" ........ t. to 1 inch. 

238.6 266.6 272.6 
2112.4 270.3 288.3 
266.6 286.6 304.6 
281.2 301.2 321.3 
296.2 317.3 338.4 
311.6 333.8 306.0 
327.6 31\0.7 374.1 
343·4 368.0 392.6 
360.0 3811.8 411.11 
377.0 403.9 430.9 
394.3 422.4 460.6 
412.1 441.4 470.9 
430.2 460.8 491.11 
448.6 480.6 1112.7 
467.6 600.9 634.8 
486.8 621.8 666.3 
1108.4 642.6 678.7 
628.6 664.1 801.7 
047.0 1186.0 626.1 
667.8 608.4 648.9 
689.0 631.1 673.2 
610.7 864.3 697.9 
832.8 877.8 723.0 
8116.0 701.8 748.6 
677.8 726.2 774.7 
701.0 761.0 801.1 
724.6 776.3 828.1 
7118.11 800.9 866.4 
772.8 828.0 883.2 
797.6 804.6 911.4 
822.6 
848.1 
874.0 
900.3 
927.1 

4" 

40 ., 
4' 
43 
44 .. 
46 
47 
48 
48 •• " " .8 
.4 

" .6 
07 
.8 •• 60 
61 
6' 
6' 
84 .. 
66 
67 
68 
6. 
7. 
71 
7' 
7' 
74 

"' 76 
77 
78 
79 
8. 
81 
8' 
83 
84 



4 •• CAMBRIA STEEL. 

WEIGHTS OF CIRCULAR STEEL PLATES. 

JI\&meI<.ia .... 
" 86 

" 88 

" 90 
0> 
92 
93 
94 

" •• 97 

~~ 
100 
101 
102 
103 
104 
100 
106 
107 
108 
109 
110 
111 
112 

"' 114 

'" 118 
117 
118 
11. 
120 

'" 122 
123 
124 
12, 
126 
127 
128 
129 
130 
131 
182 , .. 
134 

POUNDS. 

Oianlet~n 3~ to 134 in •. ; ThicknHlK'llnto I im::h . 



CAMBRIA STEEL. 467 

WEIGHTS OF CIRCULAR STEEL PLATES. 

POUNDS. 

Diameters 35 to 134 ins.; T hicknesses -fito 1 inch. 

Thickness, Inche. Diameter in 

t -H --.:L l.~ 
~ ~ l.5 

---..I:L 1 Inch •• 

1005 1105 1206 1307 1407 1509 1608 85 
1029 1132 1234 1338 1441 1543 1646 86 
1053 1158 1263 1369 1474 1580 1685 87 
1077 1185 1293 1400 1508 1616 1724 88 
1102 1212 1322 1433 1543 1653 1763 89 
1127 1239 1352 1465 1577 1690 1803 90 
1152 1267 1382 1498 1613 1728 1843 91 
1177 1295 .1413 1531 1648 1766 1884 92 
1203 1323 1444 1564 1684 1804 1925 93 
1229 1352 1475 1598 1721 1843 1967 94 
1255 1381 1506 1632 1757 1883 2008 95 
1282 1410 1538 1666 1795 1923 2051 96 
1309 1440 1570 1701 1832 1963 2094 97 
1336 1469 1603 1737 1870 2004 2137 98 
1363 1499 1636 1772 1908 2045 2181 99 
1391 1530 1669 1808 1947 2086 2225 100 
1419 1561 1703 1844 1986 2128 2270 101 
1447 1592 1736 1881 2026 2171 2315 102 
1476 1623 1771 1918 2066 2213 2361 103 
1504 1655 1805 1956 2106 2256 2407 104 
1533 1687 1840 1993 2147 2300 2453 105 
1563 1719 1875 2032 2188 2344 2500 106 
1592 . 1752 1911 2070 2229 2389 2548 107 
1622 1785 1947 2109 2271 2433 2596 108 
1652 1818 1983 2148 2313 2479 2644 109 
1683 1851 2020 2188 2356 2524 2693 110 
1714 1885 2056 2228 2399 2570 2742 111 
1745 1919 2094 2268 2443 26117 2791 112 
1776 1954 2131 2309 2486 2664 2842 113 
1808 1988 2169 2350 2531 2711 2892 114 
1839 2023 2207 2391 2575 2759 2943 115 
1872 2059 2246 2433 2620 2807 2994 116 
1904 2094 2285 2475 2665 2856 3046 · 117 
1937 2130 2324 2518 2711 2905 3099 118 
1970 2167 2363 2560 2757 2954 3151 119 
2003 2203 2403 2604 2804 3004 3204 120 
2036 2240 2444 2647 2851 3054 3258 121 
2070 2277 2484 2691 2898 3105 3312 122 
2104 2315 2525 2735 2946 3156 3367 123 
2139 2352 2566 2780 2994 3208 3422 124 
2173 2391 2608 2825 3042 3260 3477 125 
2208 2429 2650 2871 3091 3312 3533 126 
2243 2468 2692 2916 3141 3365 3589 . 127 
2279 2507 2734 2962 3190 3418 3646 128 
2314 2546 2777 3009 3240 3472 3703 129 
2351 2586 2821 3056 3291 3526 3761 130 
2387 2625 2864 3103 3342 3580 3819 131 
2423 2666 2908 3150 3393 3635 3877 132 
2460 2706 2952 3198 3444 3690 3936 133 
2497 2747 2997 3247 3496 3746 3996 134 



'68 CAMBRIA STEEL. 

AnAS OF FLAT ROLLED STUL BARS. 

For Thicknesses from n in. to2 in. and Widths from 1 in.to 121 in . 

..... 
1" ...... It" It" I}" ." :I t" 21" 21" 12" 

--------- ------
h .063 .018 .094 .109 .' 25 ,1 41 .'" .172 .750 

t .'25 .'" ., .. .219 .250 .,,, .313 .", 1.50 ., .. '" .28' .328 . 375 .... .469 .516 '.25 
.250 .313 . 37' .<38 ... .... .615 .688 '.00 

f 
.313 .09' .• " .5<7 .615 .703 .78' .859 3.75 
.375 .'" .063 .'" . 750 .... .'88 1.03 ' .50 .... .5<7 .... .7" .87' . '" 1.,. 1.2 • 5.1, ... . 615 .750 .87, 1.00 1.13 1.25 1.88 6.00 

I. .... .703 .... .'" 1.13 1.27 1.41 1.55 6.75 
t .625 .78' .m 1.119 1.2, Ul I." 1.72 7.50 
tl .688 .859 '.03 1." 1.88 1.55 1.72 1.89 '.25 
t .750 .938 1.13 1.31 1.50 1.69 1.88 ' .06 9.00 

l >I. 1.02 1.12 1.42 1.83 1.83 '.03 ' .23 9.75 
.875 1.09 Lal ' .83 1.76 1.07 t .l9 2.41 10.50 
.m 1.17 1.41 1. .. 1.88 2.11 ,." 2.58 11.25 , 1.00 '"" 1.50 1.75 '.00 ' .25 '.50 2.75 12.00 

' I. 1.06 1.33 , .59 , .88 2.13 '.09 .... ' .92 12.75 

i+ 
1.13 1.41 '.69 1.97 1.25 .... ,., '.119 13050 
1.19 1.<8 1.78 '.1l! .... ,." ' .97 '.27 14.25 
US I." ' .88 2.19 '.50 2.81 3.13 3.44 15.00 

If 
1.31 1.64 1.07 ,.SO '.83 2.95 '.28 3.61 15.75 
1.38 1.72 '.06 2.41 2.75 '.09 3.4<1 3.78 16.50 
1..44 1. .. 2.16 2.52 , ... '.23 8.69 3.95 17.25 
1.50 1." 2.25 '.83 '.00 '.38 3.76 4.13 18.00 

1~ I." 1.95 2.34 '.73 3.13 3.52 3.91 .... \8.75 
1.83 2.03 2.44 ... 3.25 .... '.06 4.47 19.60 

11 1.69 2.11 2.53 US '.38 ... ... , . ... 20.25 
1.75 2.19 '.83 5.06 '.50 .... ..,8 4.81 21.00 

11 
,., '.27 2.72 3. 17 '.83 ' .1l! '.83 .... 21.75 
,.88 '.M .. , .... 3.15 •. tt 4..69 5.16 22.50 

'tl 1." 2.42 2.91 U, .... .... . .. 5.33 28.25 , ' .00 '.50 '.00 '.50 ' .00 '.50 5.00 5.50 24.00 



OAMBRIA STEEL. 4.' 
AREAS OF FLAT ROLLED STEEL BARS. 

(CONTINUBD.) 

.... - 3" ...... 3i-" 3i " 3t" 4" 6f' 4.i" 6t" 12" 

-----------------

l 
.188 ."3 .219 .2" .2Ii<l .288 .881 .'" .150 
.375 .... .438 .469 .600 .531 .563 .594 1.50 
.563 .609 .656 .103 .150 .191 .... ."1 ' .2S 

; .150 .813 • 875 .938 1.00 1.00 1.13 1.19 3.00 

t .938 1.02 1.09 1.17 1.2S 1.38 1.41 1.48 3.75 
1.13 1.22 1.31 1.41 1.50 1.59 1.69 1.18 '.50 

n 1.31 1.42 1.53 1." 1.75 1.88 1.97 , ... 5." 
. ! 1.50 1.63 1.75 1.88 2.00 2.13 , ... '.38 '.00 

t 1.69 1.88 1.91 2.11 '.2S 2.39 '.53 2.67 6.75 
1.88 2.03 2.19 2." '.50 , ... 2.81 2.97 1.50 

I{ , ... '.23 2.41 2." 2.75 2.92 '.09 3.27 8." 
2.25 2.44 '.63 2.81 '.00 3.19 '.38 3.56 9.00 

I 2,44 , ... , ... 3.05 3." 3.45 .... 3." 9.75 
'.88 J." 3.00 3.88 3.50 '.12 3.94 4.16 10.50 
2.81 3.05 3.88 3.52 3.75 3.98 '.22 4.45 It.25 

I '.00 3.25 3.50 3.75 '.00 .... '.50 4.75 12.00 

In 3.19 3.45 3.12 3.98 .... 4.52 '.18 5.05 12.75 
II 3.38 .... 3.94 '.22 '.50 '.18 5." 6.34 13.50 
In 9.56 .... 4.16 .... 4.75 5.05 5.34 5." 14.25 
I; 3.75 .... 4.38 4.69 6.00 5.31 5.63 5.94 15.00 

I,., 3.94 '.21 4.59 4.92 5.25 5.58 5.91 6.23 15.75 
II 4.13 4.47 4.81 5.16 5.50 5." 6.19 6.53 16.50 

:t 4.31 4.67 6.03 5.39 1i.15 6.11 6.47 '.83 17.25 
'.50 '.88 5." 5.63 '.00 '.38 6.75 7.13 18.00 

I,., 4.69 5." 5.47 5.88 , ... , ... 1.03 7 . .42 18.75 
II '.88 5.88 Ii.69 6.09 6.50 6.91 7.31 1.12 19.50 
III 5." 5.48 Ii.91 6.33 6.75 7.17 7.59 8.02 20.25 
II 5." 5.69 6.13 6.56 1.00 7.44 1.88 8.31 21.00 

:V 6.44 5.89 , ... , ... 1." 7.70 8.16 8.61 21.75 
5.63 6.09 '.56 1.03 1.50 7.97 8.44 8.91 22.50 

III ,.1 6.30 6.18 7.27 7.75 8.23 8.12 9.20 23.2S 
2 6.00 6.50 1.00 1.50 8.00 8.50 9.00 9.50 24.00 



470 CAlIlBRIA STEEL. 

AREA. 0,. PLAT ROLLED STEEL BARS. 

(COSTISUBO.) 

, ..... 
'" .- 6t" 6t" 6!" ." 6t" 61" 6f" 12" 

. --

1. J .. .". .... . 359 .~ . " . . ... .m .7" 

,t . ." .856 .... • 71 • .7 .78' > .. .... I.'" 
•• 38 .... 1.03 I.Ill 1.13 1.11 1.22 1.27 ,." 

I .. " 1.31 1.38 1.44 1.50 1.68 1.63 1.69 '.00 

t I." I. .. 1.72 I. .. 1.88 I." '.W 2.11 3.75 ". I." .... 2.16 , ... 2." 2.·" 2.53 '.50 
2.19 ... 2.41 '.52 , ... 2.73 '" !." .... 
,.50 , ... 2.75 ,.88 '.00 3.13 1.2. 3.38 '.00 

Y , .. 2.95 •. " '.23 , ... '.52 .... , .. B.75 
3.13 3." .... 3.59 3.75 3.9\ . ... '.22 7." 

II 3 .... 3.61 '.78 ,." 4.1S . ... 4.47 .... 8 ... 
I 3.75 3.94 4.13 tal '.50 4,69 '.88 .... '.00 

1 .... .. " 4.47 4,67 '.88 '.Ill .." '.48 9.75 
'.38 .... '"~ '.03 .... 6 . .(7 /i.69 U1 10.50 

II .... '.03 5.16 .... .... ... .." . ... IUS 

• '.00 .... '.50 5.75 '.00 •. " . . ., 6.75 12.00 

'1. 5.31 '.68 ." 6.11 .... .... 5.91 7.17 12.75 

It '.63 5.91 6.19 It.f.1 6.75 7.03 7.3\ 7.59 18.60 .... '.23 '.63 ... 7.13 7." 7.72 8.112 1U5 .... '.68 '.88 7.19 7." ,., 8.13 8.-4" 15.00 

'1. '.56 •. " 7.22 7.56 7.88 8." 8.53 8.86 15.76 

i~ 
'.88 7.22 7.68 7.91 8." 8." 8." ,." IUO 
7.19 7." at 8.27 8." 8." , ... 9.70 17.%5 
7.50 7.88 8." 8." '.00 9.18 9.75 10.13 18.00 

l~ 
,., 8." 8.511 8." 9.18 '.n 10,16 10.65 18.76 
8.13 8.53 8." .... 9.1.5 to.16 to.5e 10.97 \9.50 

' ll 8.44 8.86 .. " '.ro 10.13 10.55 10.97 11.39 20.25 
'1 8.75 9.\9 .... 10.06 11).50 10.94 11.38 11.81 21.00 

11 , ... 9.52 •. " IO.ol2 . ,.8 11.33 11.'/'8 12.13 21.75 
..,8 '.M 10.31 10.78 "'" It?! 12.19 lUG " . ., 

'll 9.69 10.17 10.66 11.14 11.63 12.11 12.59 13.16 ... " , 10.00 10.50 11.00 11.50 1:'..00 12.50 18.00 18.60 ".00 



CAKBRI.A.. BTEIlL. 471 

AU.&.S OJ' I'LAT ROLLED STEZL BARS. 

(CONTINUED.) 

...-
'" .- l l" 11" 1t" 8" 8t" 81" 8t" lJ" 

- --- ---
n .... .'" ." . .... .wo ". .83' . M ., .. 
t .875 .'" ."" .960 1.00 1.01 1.06 I.,. , ... 

1.31 ,.16 1.41 I. .. I." U5 1.59 I. .. , ... 
1.75 18' "" I." '.00 '.06 2.13 2.19 '.00 

! !.I9 '" 2." 2." 2." 2.58 ,." .,. 3.75 
2.83 2.12 2.81 2.91 3.00 S.,. 3.19 .... .... 
3.06 3.17 .... 3.39 '.50 3.61 '.12 '.83 5." 

I '.50 3.83 3.75 3.88 '.00 4.13 •. " .... ' .00 

A 
.... •. '" .... '.M .... .... '.18 '.92 11.75 .... ..S! .... .... 5.00 5.16 5.31 M7 7..10 .. , .... 5.16 5." 5." 5.67 5 ... .... 8 ... 

t 5." 5.4<1. 5.83 5.81 '.00 6.19 '.88 .. " '.00 

V 5.69 5." •. ,. .. '" .... 6.70 6.91 7.11 9.75 
6.13 .... '.56 '.18 7.00 ,.22 7.44 7." 10.50 

II .... ... 7." 7." 7..10 7.73 7.'1/ • .!O '1.%5 , 7.00 7.!.1 7 ... 7.75 '.00 .... '.50 •. n 12.00 

'n 7.« 7.70 7.W 8.23 8." 8.77 .. " .. '" 12.75 

~+ 
7.88 8.16 8.401 8.12 '.00 .... .. " .... 13.50 
8.31 8.61 8.91 9.20 .... •. '" 10.(19 10.39 IUS 
8.75 '.06 '.88 •. " 10.00 10.S1 IUS 10.94 15.00 

'n 9.19 •. " '.M 10.17 10.50 10.88 11.16 lU8 15.75 

~~ 
•. S! '.W lUI 10.M 11.00 1t.34 11.69 12.03 16.50 

10.06 10.42 10.78 11.14 1t.50 1!.86 lU2 IU8 17.25 
10.50 10.88 "'" 11.63 12.00 12.38 12.75 13.1S 18.00 

:~ 10.94 11 .33 11.?! 12.11 12.50 " ... 18.28 13.67 18.75 
11.88 11.78 12.19 lU9 13.00 13,41 18.81 IU:2 19.50 

'II 11.81 , .... 12.66 13.£8 13.50 13.9! 14.34 14.71 "' ... II " ... IU9 13.13 IU6 14.00 14044 14.88 lUI 21.00 

:V 12.69 13.14 13.59 14.05 IUO lU5 15.41 16.86 21.75 
13.13 13.59 14.06 lU3 1&.00 16.47 lUI 16.41 ..... 

' II 13.66 10\.06 14063 15.02 lli.50 IS.98 lIi.47 16.95 23." , 14.00 14050 16.00 lli.50 16.00 16.50 17.00 17.60 24.00 



472 OAMBRIA STEEL. 

AREAS OF FLAT ROLLED STEEL BARS. 

(CONTINUED.) 

Thiokness 
9" 

III Inches. 
91" 91" 91" 10" 101" 10!" 101" 12" 

--------- - --- - --
j 

h .563 .578 .594 .609 .625 .641 .656 .672 .750 
1 1.13 1.16 1.19 1.22 1.25 1.28 1.31 1.34 1.50 

fa- 1.69 1.73 1.78 1.83 1.88 1.92 1.97 2.02 2.25 
1 2.25 2.31 2.38 2.44 2.50 2.56 2.63 2.69 3.00 

Y 2.81 2.89 2.97 3.05 3.13 3.20 3.28 3.36 3.75 
3.38 3.47 3.56 3.66 3.75 3.84 3.94 4.03 4.50 

~ 3.94 4.05 4.16 4.27 4.38 4.48 4.59 4.70 5.25 
! 4.50 4.63 4.75 4.88 5.00 5.13 5.25 5.38 6.00 

-h 5.06 5.20 5.34 5048 5.63 5.77 5.91 6.05 6.75 
! 5.63 5.78 5.94 6.09 6.25 6.41 6.56 6.72 7.50 

* 6.19 6.36 6.53 6.70 6.88 7.05 7.22 7.39 8.25 
1 6.75 6.94 7.13 7.31 7.50 7.69 7.88 8.06 9.00 

it 7.31 7.52 7.72 7.92 8.13 8.33 8.53 8.73 9.75 
t 7.88 8.09 8.31 8.53 8.75 8.97 9.19 9.41 10.50 
tt 8.44 8.67 8.91 9.14 9.38 9.61 9.84 10.08 11.25 

1 9.00 9.25 9.50 9.75 10.00 10.25 10.50 10.75 12.00 

Ih 9.56 9.83 10.09 10.36 10.63 10.89 11.16 11.42 12.75 
11 10.13 10.41 10.69 10.97 11.25 11.53 11.81 12.09 13.50 . 
lfa- 10.69 10.98 11.28 11.58 11.88 12.17 12.47 12.77 14.25 
11 11.25 11.56 11.88 12.19 12.50 12.81 13.13 13.44 15.00 

Ih 11.81 12.14 12.47 12.80 13.13 13.45 13.78 14.11 15.75 
1i 12.38 12.72 13.06 13.41 13.75 14.09 14.44 14.78 16.50 
In- 12.94 13.30 13.66 14.02 14.38 14.73 15.09 15.45 17.25 
1! 13.50 13.88 14.25 14.63 15.00 15.38 15.75 16.13 18.00 

I-h 14.06 14.45 14.84 15.23 15.63 16.02 16.41 16.80 18.75 
n 14.63 15.03 15.44 15.84 16.25 16.66 17.06 17.47 19.50 
lit 15.19 15.61 16.03 16.45 16.88 17.30 17.72 18.14 20.25 
11 15.75 16.19 16.63 17.06 17.50 17.94 18.38 18.81 21.00 

lit 16.31 16.77 17.22 17.67 18.13 18.58 19.03 19.48 21.75 
it 16.88 17.34 17.81 18.28 18.75 19.22 19.69 20.16 22.50 
Itt 17.44 17.92 18.41 18.89 19.38 19.86 20.34 20.83 23.25 
2 18.00 18.50 19.00 19.50 20.00 20.50 21.00 21.50 24.00 



OAMBRU BTEEL . 478 

..l.RJ:AS O:r PLAT ROLLED STEEL BllS. 

(COXOoUDEO.) 

...... 
11" 111" 111',1 111" 12" 121,,1 121" .s.!!1 121" .~ ' ....... ..5,.::: 

1--- ~i~ 

i 
.688 .703 .m .'" .7" .7" .781 dl' 

gg; 

1.18 t.41 1.« t.47 I. .. l.os I." "i" '.06 2.11 2.16 , ... ,." .... , ... ,." I·~ 2.75 ,.1 ,.8 ,." '.00 '.116 8.18 8.19 ~. 

t 
8.401. '.52 8.59 3.67 8.75 ,., 3.91 , ... g:g e 
.4.13 .." UI HI .... .4.59 U9 '.78 :;!~< ... •. " 5.03 5.14. 5." 5." 5 . .41 ,.os .' ." , ... 5." 5.75 , .. 6.00 6.18 8." 6.38 ;xj .' , 

t 6.19 6.33 6.47 UI 6.75 6-" 7.03 7.17 ~ 6 .. 7.03 7.19 7." 7." 7." 1.81 7.'(1 :w~ !1 
7.56 7.73 7.91 8.<0 8." 8." 8.69 8.77 I!" 8.25 8 . .4~ 8." "I '.00 9.19 9.38 '.56 B .. ~ 

l 8." 9.14. , ... ,." 9.75 9.95 10.16 10.36 
",,,, .. 

,." ,.. 10.06 10 ... 10.50 10.72 10.94. IU6 ]i'; 
10.31 lU5 10.78 tI.oo lUll 11.0i8 11.72 11.95 ,·S 

I 11.00 11.25 11.50 11.15 12.00 12.25 " ... 12.75 
,. . .-

it 11.69 11.95 12.22 IU8 t!!.75 13.00 IU8 13.55 
~+ 

12.38 lU6 12.94 18.22 13.50 13.78 1.4.1)6 14.M '5~: 
13.06 13.36 13.66 IUS 14,25 14.55 14.84 15.14 Z~ I 

1\ 13.711 14.06 14.38 14.69 15.00 15.31 16.63 16.94 g-;;~ 

It 
14.44 14.n 15.09 15.42 15.75 16.08 16 . .4\ \6.73 U~.! h-15.13 15.41 15.8\ 16.\6 16.50 ".84 17.19 17.53 to]~ 
15.81 16.17 16.53 16.89 11.25 17.61 11.97 18.33 .. ~ .. t 
16.50 16.88 17.26 17.63 18.00 18.38 18.15 19.13 ." . . ",.1:" 

-S;:ix i 

If 17.19 17.os 11.97 lU6 18.75 19.1.4 19.53 19.92 ~i~ 
17" 18.28 18.69 19.09 19.50 19.91 to.31 ... n ~ 1:'<"<; 

III 18.56 18.98 19.41 19.83 "'.M 20,61 21.09 2t.52 -!a l 

1\ 19.26 19.69 20.13 20.56 21.00 21.44 21.88 22.31 .. 0'-8 W· 11 19.114 20.39 ".S< 21.30 21.75 22.20 22.66 23.11 ",";+ 
0." 21.09 21.56 22.03 "' ... ''-'7 23.4{ 23.91 ·oES 

III 2t.Sl 21.80 22.28 22.71 23.25 23.73 tf..!2 ~:rO l! ~ I,.; , !Z.1lO 22.50 !3.00 !S.W 24.00 !-i.W 25.00 .50 ~ .§~ 



4,. CAllBBI A STEEL. 

WEIGHTS or rLAT ROLLED STRIPS, HOOP 0" 
B&ND ST:D.L. 

1'011114& per Lin,aI I'oo\. 

'J'hIcl::Ileun by 1Ifnnint'u.m Win 0 ,\11'" 
0.... nlble foot cI. tied well"- 4811.0 PO~IId .. 

Forwktwrrom" JrdI to" lDCb ... d Lb Ic"-'1'OCII No. UI to No. II B.W.G . ... .." .. " ". 17. ' .. 11, .. ~ . .. 14. • .. It 'a. II. "'U . . - .. " .. ,,, ... " ... " .mlL ... " .. ,. ~OI b . JIG I .. 
-- - - -- - - ------------

I .036 .042 .04' .055 .061 .071 ."1 .09' .1112 
II .038 .04. .052 .059 .065 .075 . ... .098 .1" n .040 .047 .055 .062 .06' .m .091 .104 .115 

.042 .04' . 05' .... . on .... .096 .ttO .121 

~ 
. • G45 .055 .... .06' . 077 .... .tOt .116 .118 

.047 .055 .065 .073 .1"0 .m .106 .1" .134 

.04' .057 .... .07' .... .1197 .11t . ... .1~O 
.051 .... .071 .079 .... .tOt .m .133 .147 

t .... .... .07' .098 .m .106 .121 .139 .153 

H 
.... . 0<5 .077 .... .096 .110 .126 .145 .169 .... .... . ... .090 .m .m .t3t .151 .1" .... .070 .098 .m .Ioa .119 .1" .156 .172 

I 
.1162 .073 .... .097 .t07 .123 .141 .162 .179 
.0<5 .075 .IE. .100 .tli .118 .146 .153 .185 
.067 .078 .092 .104 .116 .132 .15t .174 .191 
.069 ... , .096 .107 .119 .117 .156 .180 .1" 

I . 071 .... .11911 .111 .1" • 141 .153 .185 ., .. 
U .07' .... .1112 .11-4 .1" ,U.S .167 .191 210 

.07. .098 .105 .117 .130 .150 .172 .197 "17 
II .078 .091 .1" .121 .134 .154 .177 '" .... 

~ 
.080 .... .tlt .124 .138 • 159 .182 .... .!:to 
.098 .096 . 114 .118 .148 .1" .187 .14 .... .... .11911 .117 .131 .t.f.5 .168 .1" ..., .m 
.097 .1'" .121) .105 .149 .172 .197 .m .249 

I .098 .104 .123 .138 .153 .176 .2112 .2" .m 

U 
.091 .107 .1" .148 .157 .t81 .207 .237 .'" .... .109 .1" .1" .161 . 185 ... .243 .268 .... .II! .132 .148 .164 .191) '17 .249 .21' 

ij 
.098 .115 .1" .153 .168 .194 .m .2.\5 .181 
.100 .117 .139 .155 .172 .1" m >61 .287 
.1'" .121) .1<2 .159 .176 ..., 232 .... .... 
.105 .1" .145 .162 .1'" 2117 .237 m .300 
.107 .1" .148 .1" .184 '" 

.., . m ... 



CAJlBlUA. STEEL. .70 

WZIGHTS or PLAT ROLLED STnL BARS. 
Pounda pet Lb:r.Ml l'ooL 

One cubk foot ofllCeei wdahl 481UI r.:,DAk 
For Ibid:",,, , from '" iDeb to ir IDeb lAd .. ldlhl rom}( Iftch to 1 IDc:h. --.- I' II' h' II' h' II' tl' II' 

" --------------------
h . .., ."" .060 .063 • 066 .07 • .073 .'" .'"' h .066 .07' ."5 .0711 .1l63 .087 .09 ' .095 .100 

* .'"' .'"' .1l9() .095 .' 00 .100 .110 .m .'20 
.093 .1199 .'00 .110 .116 .'" .'" .'34 .'" 

! .'" 
.113 .120 .I,. .183 .I" .I" .I" .'50 .,,, .127 .13< .I'" .149 .167 .'" .I" .'71 

.133 .141 .10 .158 .'" .174 .183 .191 .I" ., .. .'66 .'M .,7> .183 .I" "" >1, .219 

~ 
.150 .169 .171 .'83 .I" .... !I, m .... 
.17> .' 83 .'94 .,.. >t, .,., .." .... .... 
.'86 .'" .W .'" .,., .,,< .2M '6/ m 
.'99 .212 .". ZJ' .'" .,., . '7( .... m 

1 ' IS .226 .". .m .2M .m .292 .'" .319 
II .". . ". .2M .268 .... .". .310 .325 .3311 

ft .... .2M .,. . .284 .m .314 .S29 .,.. .... 
.2.12 .268 .284 .aoo .316 ."'" • 3<, ."" .m 

n .... .... m .316 .", .... ."" .332 ."" m .". .314 .'" .... . ,.. .332 . ." .418 
.292 .310 .329 .3<, ."" .183 .402 . .,. ."" II .,.. .". .,.. ."" .... .." . .,. . ." . ."" 

I .319 .S39 ."" .'71 ."" .418 ."" .4" .m 

H 
.,., .853 .874 ."4 . m .< .. .45' .477 .<" 
.3<5 .867 .888 .410 .< .. .<" .475 .4" .!i18 ."'. .88' ..,. . ." .44' .471 .493 .MS .688 

H 
.'72 .395 0418 .44' .<" .4" .611 .635 ."" ."" .<09 .4" .457 .48' . .., .580 ."" .578 

."" .<" . .., .m .<" .528 .'"' .'" .... 

.m .m .< .. . .., ." .540 .566 . 592 .618 

! .42.\ .452 .<78 .505 .'" ."" .584 .611 ."" 
~ 

."" . 486 . < .. .... .... .675 ."" .630 .66' 

.452 .480 . .., ... .... .... .'" .64' .m 

.465 .< .. .523 ..., .58' .610 ."" ."" .OW 

.<78 ... .... "" .... . .,. .66' .687 .717 



... CA MBRIA BTlilEL. 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
Pounct. per Linn.! Foot. 

(CO!l1TINUKD.) 

""'-
" ..... W H' II' h' II' II' W " 12' 

-- - ----------- - - - --
h .003 .... .090 .'" .096 .100 .1113 .106 '.55 

~ 
.104 .1'" .112 .tl6 .120 .125 .129 .155 3.19 
.125 .129 .134 .t39 .14.4 .149 .154 .159 ,.83 
.145 .t6t .157 .163 .169 .174 .ISO .166 ... ; 

~ 
.166 .1" .1" .166 .1113 .199 .206 .212 5.10 
.187 .194 .202 .209 .217 .224 .232 .239 5.14 

.'''' .216 .224 .232 .241 .24' .257 .266 '.38 

.228 .237 .247 .256 .256 .274 .255 .'" 7.01 

n .24' .25' .269 .'" .239 .299 .'" .319 7." 
.270 .281 .291 .302 .313 .'24 .33.\ .34' 8.29 

l'l .291 .'10 .314 .'25 .557 .34' ."" .372 8.93 
.311 .'24 .55' .34' .661 .374 .386 .'" '.56 

I • 232 .34' ." . .'72 .385 .'99 0412 .425 10.20 
II .232 .367 .381 .395 .4" .423 .437 .• 52 10.84 

i'l .374 .388 .• 03 .418 .455 .44' .463 .• " 11.48 
.394 AIO .42' .442 .m .m .48' .505 12.11 

h A15 .'32 .'48 .4" .481 .• " .515 .531 12.75 

U .4.1, .• 53 .471 . 488 ... .523 .540 .558 13.39 
.457 .475 .493 .511 .530 .548 .566 .584 14.03 

II .477 .• " .m .33.\ .&54 .'" .'" .611 14.66 

t .. " .51S .538 .558 .'" .'" .618 .638 15.30 

If .519 .540 .560 .581 ... .623 .64' .664 15.94 
.540 .561 .583 .664 .82' .647 .66' .691 16.5.8 

/I .560 .583 .60' .628 .'" .'72 .'" .717 17.21 

h .581 .604 .628 ."1 .67' .," .721 .744 17.85 

H 
.602 .'" .'" .674 .'" .722 .746 .no 18.49 
.628 .647 .672 .'" .722 .747 .712 .7" 19.13 
.64' .66' .695 .721 .146 .712 .m .. , 19.76 

! .664 .691 .717 .744 .no .m .823 .'" 20.40 

If .685 .712 .740 .767 .794 .82' .84, .ff17 21.04 
.706 .734 .762 .700 ." .847 ." .903 21.68 

~ 
.m .755 .784 .813 .84, .872 .901 .930 22.31 
.747 .m .S07 .637 .367 .896 .926 .'56 22.95 



OAMBRIA S T EEL. 477 

WEIGHTS 01' FLAT ROLLED STEEL BARS. 
PolUlda pe:r LIn,al root. 

(cmmNuRD.) ..... 
iIIl.u... II' II' Il" n' II' lI" II" 

" 
12' 

--- - - - ----- - --- - ----
-Ir .110 .118 .116 .120 .123 .126 .129 .1" •. " 
::: .137 .141 .1" .149 .IM .158 .162 .158 3.19 

.1" .169 .174 .1" .184 .189 .194 .199 3.83 
n .192 ."18 .203 .'''' .216 .221 .m .232 •. " 
), .219 .226 .232 .23' .2<6 .2S2 .26' .'58 6.10 

.2<7 .2M .261 .26' .276 .2M .291 .299 5.74 

tl .274 .282 .291 .299 .307 .315 .m .332 6.38 
.301 .310 .320 .m .338 ."7 .356 .3" 7.01 

II .329 . '" ." . .30' .36' .3" .338 .3" 7.65 
.356 .367 .378 .338 .399 .410 .421 .• 32 8.29 

n .383 .395 ."7 .418 .• ao .'" .. " .• " 8.99 
.411 .<23 .<36 .'" .461 . ." .. " .. " '.56 

I .. " ."2 .. " "78 .491 ."" .518 .531 10.20 

ti 
.• 66 .... .494 ."" .'" .536 .550 .M< 10.84 
.493 ."" .523 .538 •. 863 .668 .668 .'" 1U8 ."" .538 .55' .668 .58< .'99 .615 .531 12.11 

n .548 .M< .531 .6" .614 .531 ."7 .'" 12.75 

tt .575 .593 .610 .628 .'" .662 .680 .697 18.39 
.583 .621 .53' ."7 .676 .694 .712 .73<l 14.03 

II . 530 ." . .668 .687 .706 .725 .745 .7" 14.66 

I ."7 .<17 .697 .717 .m .757 .m .m 15.30 

H 
.68.\ .706 .726 .747 .768 .789 .809 .830 15.94 
.712 .". .75' .m .799 .820 .8" .863 16.58 
.740 .762 .m .807 .m .8.\, .87' .8" 17.21 

n .767 .790 ." .8:11 .860 .883 .906 .,ao 17.85 

H 
.7>l .818 .. 3 "7 ." .915 .939 .963 18.49 
.822 .. 7 .872 .'" .921 .9<6 .971 .'" 19.13 
.84' .87' .901 .926 .952 .978 1.00 1.03 19.76 

I .877 .903 .,ao .'56 .883 1.01 1.0< 1.06 20.40 

U .90< .931 .959 .986 1.01 1.0< 1.07 1.10 21.~ 
.931 .960 .988 1.02 1.0< 1.07 1.10 1.13 21.68 

~ .95' .988 1.02 1.05 1.07 1.11) 1.13 1.16 22.31 
.986 1.02 1.05 1.06 1.11 1.14 1.17 1.20 22.95 



• 7. OAMBRIA STEEL . 

WJ:IGBTS 01' :rLAT ROLLED STEEL BAItS. 
Pounds per Linn! Foot. 

(CONTINUED.) 

...... 

.. lull .. II' W II' tI' II' I!' I!' I' 12' 

--------- - - - - - ------

;:: .136 .139 .143 .146 .149 .153 .156 .169 2.65 
.170 .174 .118 .183 .187 .t91 .195 .199 3.19 

$: .204 .209 .214 .219 .22< .m .2M .239 , ... 
. 238 .2« .250 .2M ."1 .267 .27' .27' 4.46 

J. .m .m .m .m .'" .llO5 .312 .319 5.10 .... . 314 . 991 .... .'" .... .'" .35' 5.74 

l'i .34' .34' .357 .365 .87< .382 .'90 .398 6.38 
.,,< .... .393 .402 .411 .420 .429 .4" 7.01 

~ 
.<" .418 . <28 .<" .4" .<58 .... .478 7.65 
.4.42 .453 .<" .416 .... .4" .5<17 .518 8." 
. 476 .... .600 .M! .523 .535 .546 .558 8.98 

1I .510 .523 .535 .548 .560 .573 .585 .598 '.56 

I ."5 . 558 .671 .... .598 .611 .624 .638 10.20 

~ . 679 .593 .6Q7 .621 .535 ." . .6<3 .677 10.84 
.613 .628 .642 .657 .672 .687 .702 .717 11 .48 

l! ."7 .662 .678 .694 .710 .m .741 .757 12.11 

n .581 .697 .714 .73<1 .747 .7" .,.. .M 12.76 
.715 .732 .75<1 .767 .m . 802 >I • .827 13.39 
.149 .767 .m .804 .822 .84' .858 gn 14.03 

II .783 .802 .821 .84' .85' .878 .897 .916 1-4.66 

I >17 .837 . 857 .8T1 .... .916 .'58 .'56 15.30 

Ii .851 .872 .892 .913 .". .'65 .975 .996 15.94 
.885 .906 .m .'5<1 .971 .'" 1.01 1.04 16.58 

II .919 .941 .964 .986 1.01 1.03 1.65 U" 17.21 

n .'53 .976 .'" 1.02 1.05 1.07 1.09 1.12 17.85 

Ii .987 1.01 1.0< 1.06 I." 1.11 1.13 1.16 18.49 
1.02 1.05 1.07 1.10 1.12 1.15 1.17 1.20 19.13 

It 1.06 1.00 1.11 1.13 1.16 1.18 1.21 .1.24 19.76 

! 1.09 1.12 1.14 1.17 1.20 1.22 1.23 1.28 20.40 
It 1.12 1.15 1.18 1.21 1.23 1.26 1.29 1.31 21.04. 
H 1.16 1.19 1.21 1.24 1.27 1.30 1.33 I." 21.68 

}! 1.19 1.22 1.23 1.28 t.31 1.34 1.37 1.39 22.31 
t.23 I." 1.28 t.31 1.34 1.37 tAO 1.43 22.95 



CAMBRI A STEEL. 47' 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
Pounda pe~ Lin ... 1 Foot. 

(CONTINUED.) 

""'- II" II" II" It" ", ..... II" II" II" I" 12" 

--------------------
-h .163 .166 .169 .173 .176 .179 .183 .1" 2.55 
-h .203 .208 .2012 .2016 .220 .224 .228 .232 8.l9 
-h .". ."9 .2M .259 .264 ."9 .274 .'79 3.83 
i. .285 .291 .296 .302 .308 .314 .320 .325 4.46 

I .325 .332 .339 . 345 ... .359 .365 .372 5.10 
-h .". .374 ."1 .3S8 .'" .. " ,411 .418 5.74 
h .407 ,415 .• 23 .432 .440 .• 48 ,457 .'65 6." 
It .447 ,457 •• 66 ,475 .• 84 ,493 .502 .511 7.01 

h .... .... .5<l8 ,518 .52S .538 .54' .558 7.65 
It . "9 • 54' .550 .661 .572 .663 .5" .... '.29 
-h .569 .631 . 593 .... .616 .628 .639 .651 8.93 
It .610 .633 .635 .647 .660 .672 .685 ,697 9.56 

I .651 .664 .m .691 .704 .717 .730 ,744 10.20 
II .691 .7116 .72' .734 .748 .7" .TI' .790 10.84 
h .732 .747 .762 .m .m .307 .822 .837 11.48 
II .773 .789 .'" .820 .836 .852 "'7 .883 12.11 

-h ,813 .830 .847 .863 .880 .. 7 .913 .930 12.75 
It ... .872 .889 .9116 .m ,941 .959 .976 \3.39 

II .895 .9ts .931 .930 .968 .,.. 1.00 1.02 14.03 
. 9" .955 ." . .993 1.01 1.03 1.05 1.07 14.66 

t .976 .996 1.02 1.04 1.06 U. 1.10 1.12 15.30 
II 1.02 1.04 1.116 1.08 1.10 1.120 1.14 1.16 15.94 
II 1.06 1.08 1.10 UZ 1.14 1.17 \.19 1.21 16.58 
It 1.10 1.12 \.14 1.17 1.19 1.21 1.23 1.26 17,21 

-h 1.14 1.16 1.19 1.21 1.23 1.26 1.28 1.30 17.85 
II 1.18 1.20 1.23 1.2.1 1.28 1.30 1.32 1.35 18,49 

II 1.22 1.2.\ 1.27 1.30 1.32 1.35 1.37 1.40 19.13 
1.26 1.29 1.31 1.34 I." LaB 1.42 1.44 19.76 

I 1.30 1.32 1.35 1.38 1.41 1.43 U6 t.49 20.40 

H 
1.34 1.37 1.40 1.42 1.45 1.48 1.51 1.63 21.04 
1.38 1.41 1.44 1.47 1.50 1.520 1.55 U, 21.68 
1.42 1.45 1.48 1.51 1.54 1.57 I.'" 1.63 22.31 

-h 1.46 1.49 1.52 1.55 1.63 1.61 1.64 1.67 22.95 



.8. CAMBR IA STEEL. 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
I' ou.n(\f. per Lineal Foot. 

(CONTI/WED.) 

""'- 11" H" II" it" i.IDoM.. ti" It" 11" 1" 12" 

--------------
r. .189 ,193 .196 ,199 ,200 ,'06 ,W .213 2.55 
h ,237 ,241 ,24' ,24' ,253 .267 .262 ,2" 3.19 
0/, ,284 ,23' ,294 ,m ,'" ,309 .314 .319 ',83 
n ,831 ,337 ,34' ,34' ,'04 ,'60 ,"" ,'72 4.46 

I .379 ,385 ,392 ,'92 0405 A12 .418 ,m 5.10 
n .426 .433- .441 ,'48 .456 "93 .47\ .478 5.74 

* 
.473 ,481 .. 00 ,'98 ,60S .515 ,523 ,531 6,38 
,520 .529 ,538 ,54' ,557 ,566 .515 ,,,,. 7.01 

r. ,568 .578 ,588 ,'98 ,60S .6\8 ,628 ,638 7,65 
II .6\5 ,626 ,637 ,64' ,658 ,'" ,6SAl .691 ,," 
l'l ,662 .674 .686 .697 ,709 ,721 ,132 ·.744 8.93 

.710 .722 ,m .747 ,760 ,m ,184 .797 ',56 

I .757 ,770 ,184 .797 .10 ,62' .837 ,850 10.20 

~ 
,So.! .818 ,S33 .847 ,861 ,87' ,88' ,00' 10.84 
,852 ,867 ,882 ,'96 .911 ,926 .941 ,'" 11.48 

II ,m .915 .931 .946 ,962 ,'78 ,994 LOt 12.1 t 

r. .946 ,968 ,980 ,m 1.01 1.03 1.05 1.06 12.75 
It ,'" LOt 1.03 1.05 1.116 1.116 1.10 1.12 13.39 

n I." 1.116 1.116 1.10 1.11 1.13 1.15 1.17 14.03 
1.09 1.11 Ll3 1.15 1.17 1.18 1.20 1.22 14.66 

I 1.14 1.16 1.18 1.20 1.22 1.24 t.26 1.28 15.30 
II 1.18 1.20 1.22 1.25 1.27 1.29 un 1.23 15.94 

n 1.23 1.25 1.27 1.30 1.32 1.34 1.36 1.38 16.58 
1.28 1.30 1.32 1.35 1.37 1.39 1.41 1.43 17.21 

n 1.23 1.35 1.37 1.40 1.42 1.401. 1.46 1.49 17.85 
II 1.37 1.40 1.42 t.44 1.47 1.49 1.62 I." 18.,(9 

n 1.42 1.44 1.47 1.49 1.52 1.54 1.57 1.59 19.13 
1.47 1.49 1.52 1.54 1.67 1.60 1.62 1.65 19.16 

! 1.51 1.54 1.57 1.59 1.62 1.65 1.61 1.10 20.40 
It 1,56 1.59 1.62 1.64 1.61 1.10 1.73 1.15 21.04 
It 1.61 1.64 1.67 1.69 1.72 1.15 1.78 1.81 21.68 

~ I." 1.69 1.11 1.74 1.77 LBO 1.83 1.86 22.31 
1.10 1.73 1.16 1.79 1.62 1.65 1.88 1.91 22.95 



CAMBRIA STEEL . '8' 

WEIGHTS or FLAT ROLLED STEEL BARS. 

P oundo per Lineal Foot. 

One cubic foot of lted _1,1t. 489.6 pound .. 

ForTblcknes!eS from h In. to 21 .... and Wid thl from 1 in. to 12" I .... 

nru-
11. 1 ...... I ' 1\ ' ' I' 1\ ' 2' 2\' 2! ' 2\' 12' 

--------------------
n .213 .'" .319 .372 .4" .'78 .531 .584 2.55 

+ 
.• " .531 .638 .744 .850 .955 1.06 1.17 5.10 
.638 .", .956 1.12 1.28 1.43 1.59 1.75 7.65 
.850 1.06 1.28 1.49 1.70 1.91 2.13 2.34 10.20 

Y 1.06 1.33 1.59 1.86 2.13 2.39 2.86 2.92 12.75 
1.28 1.59 1.91 2.23 2.55 2.87 3.19 3.51 15.30 

n 1.49 1.86 2.23 2.60 2.98 3.35 3.72 4.09 17.&\ 
I 1.70 2.13 2.55 2.98 3.40 3.83 H' 4.68 20.40 

n 1.91 2.39 2.87 3.35 3.83 4.31l '.78 5.26 22.95 

A 2.13 2.60 3.19 3.12 4,25 '.78 5.31 ,." ".60 
2.34 2.92 3.51 '.09 '.68 '.26 ,." 6.43 28.05 

\ 2.55 3.19 3.83 4.46 IUO 5.74 6.98 7.01 31l.50 

H 2.76 3.45 4.14 '.83 '.53 6.22 6.91 7.60 33.15 
I 2.98 3.72 4,46 5.21 5.95 6.69 7.44 8.\8 35.70 
H 3.19 3.98 '.78 '.53 6.38 7.17 7.97 6.T/ 38.25 

I 3.40 .. " 5.10 ,." 6.80 7.65 8.60 9.35 40.81l 

In 3.61 4.62 '.42 6.32 7.23 8.13 9.03 9.93 43.35 
1\ 3.83 '.78 5.74 6.69 7.65 8.61 9.56 10.52 45.90 
In .. " '.05 6.06 7.<r7 8.'" 9.'" 11l.09 11.10 48.45 
1\ .. " 5.31 6.38 7.44 8.60 9.55 10.63 11.69 51.00 

In 4.46 '.53 6.69 7.81 8.93 10.04 11.16 12.27 53.55 
I j 4.68 ,." 7.01 8.18 9.35 10.52 11.69 12.86 56.10 
In 4.89 6.11 7.33 8.55 9.78 II.OIl 12.22 13.44 53.65 
I I 5.10 6.38 7.65 8.93 10.20 11.48 12.75 14.03 61.20 

In 5.31 6.64 7.97 9.30 10.63 11.95 13.28 14.61 63.75 
II '.53 6.91 6.29 9.67 11.05 12.43 13.81 15.19 60.30 
IH 5.74 7.17 8.61 IIl.M 11.48 12.91 14.34 15.78 ".M 
1\ 5.95 7.44 8.93 11l.4! 11.90 13.39 14.88 16.36 71.40 

IH 6.16 7.70 9.24 10.78 12.33 13.87 15.41 16.95 73.95 
1 / 6.38 7.97 9.55 11.16 12.75 lUI 15.94 17.53 76.50 
IH 6.59 6.23 9.88 11.53 13.18 14..82 16.47 18.12 79.05 
2 6.80 8.50 10.20 11.90 13.60 15.30 17.00 18.70 81.60 



r --· 
4" OA.MBR I A STEEL. 

WEIGHTS or FLAT ROLLED STEBL BARS, 

Pounda per IJnea1 l'oot. 

(CO:rrINUED.) 

-- 3' 31' 31' 31' 4' 41' 41' 4}' 12' , ..... 
- -- --------

'l I:: 
.691 .?~ .78 dl' .903 .'56 UH '.55 

1.38 1.-19 1.59 1.81 1.91 2.20 5.10 
I< 1.91 2.07 2.23 2.89 2.55 2.71 2.87 3.03 7.65 
I 2.55 2.76 2.98 3.19 ,." 3.61 , ... '.114 10.20 

I< 3.19 3.45 '.n 3.98 ,." '.52 '.78 6.05 12.75 

~ 
, ... 4.14 4.4.6 '.78 5.10 5.42 5.74 6.00 lIi.30 
4.46 , ... 5.21 5.58 5.93 '.S2 6.69 7.07 17.85 
5.10 5.58 5.95 6.38 '.M 7.23 7.65 8.10 20.40 

'l 5.74 '.22 6.69 7.17 7.65 8.13 8.61 '.10 "93 
'.38 6.91 7.4-1 7.97 8.'" 9.03 9.56 10.09 ".'" H 7.01 7.60 8.18 8.7/ 9.35 9.93 10.52 11.10 28.05 

I 7.65 8.29 8.93 9.56 10.20 10$1 11.48 12.11 30.60 

V 8.29 8.98 9.67 10.36 11.05 11.74 IU3 \3.12 33.15 
8.93 9.67 10.41 11.16 11.90 12.64 13.39 14.13 '5.70 

H 9.56 10.36 11.16 11.95 12.75 13.55 14.34 15.14 38." I 10.20 11.05 11.90 12.75 13.60 1·1.45 15.30 16.15 4O.so 
II< 10 .. 11.74 12.64 13.55 14.45 15.35 16.26 17.16 43.35 
I I 11.48 12.43 13.39 14.34 15.30 16.26 17.21 18.17 45.90 
II< 12.1 t 13.12 14.13 15.14 16.15 11.16 18.17 19.18 48.45 
II 12.76 13.81 14.88 15.94 17.00 \8.06 19.13 20.19 51.00 

II< 13.39 14.50 15.62 16.73 17.85 18.97 20.08 2\.20 58.55 

tt 14.1)3 15.19 16.36 17.53 18.70 19.81 21.04 22.21 56.10 
14.66 15.88 17.11 18.33 19.55 20.77 21.99 23.22 58.65 

II 15.30 16.58 17.85 19.13 2(1.40 2\.68 22.95 ".23 61.20 

II< 15.92 17.27 18.59 19.92 21.25 22.58 23.91 ".23 63.75 
II 16.58 17.96 19.34 20.72 22.10 2348 ".86 26.2-1 86.30 
III 17.21 18.65 20.08 21.52 22.95 2U8 25.82 27.25 68.85 
I I 17.85 19.34 20.83 22.31 " .. 25.29 26.78 28.26 71.40 

IH 18.49 20.08 21.57 23.11 ".65 26.19 '1.73 29.27 73.93 
II 19.13 20.72 22.31 23.91 ".50 27.09 28.69 30.28 76.50 
III 19.76 2Ut 23.00 24.70 26.35 28.00 29.64 31.29 79.05 
2 20.40 22.10 ".so 20.50 27.20 28.90 30.60 32.30 81.60 



OA MBBIA STEEL. "8 

WEIGHTS 01' FLAT ROLLED STEEL BARS. 

Pound.. per Lin .. l J'oot.. 

(CONTiNUED.) -- 5' 5j' 51' 5!' 6' 6!' 61' 6!' 12 ' ...... 
-- - -I~ --- - --

'i' 1.06 1.12 t.17 1.22 1.28 1.33 1.38 1.43 .... 
2.13 2.23 2.3< 2.44 2.55 2." 2.76 2.87 5.10 

'i' 3.19 .... 3.51 3.67 3.33 •. '" 4.14. .., . 7." ..,. 4.46 4.68 '.89 5.10 5.31 5.53 5.74 10.20 

I. 5.31 5.53 • .84 6.U '.38 5.54 6.91 7.17 12.75 
! 6.38 6.69 7.01 7.89 7." 7.97 8." 8.61 15.30 
I. 7.44 7.81 8.18 8.55 8.93 9.'" 9.67 10.04 1,.5 
I 8.50 8.93 9.33 9.78 10.2(1 10.63 11.05 11.48 20.40 

I. 9.56 10.(14 10.52 11.00 11.48 11.95 12.43 12.91 22.05 

V 
10.63 11.16 1 \.69 12.22 12.75 13.28 13.81 14.34 25.50 
11.6~ 12.27 12.86 13.44 14.03 14.61 15.19 15.78 28.05 
12.75 13.39 14..03 14.67 15.30 15.94 16.58 17.21 SO.50 

M n.81 14.50 15.19 15.88 16.58 17.27 17.96 18.65 33.15 
I 14.88 15.62 16.36 17.11 17.85 18.69 19.34 20.08 35.70 

1M 15.94 16.73 17.63 18.33 19.13 19.92 ".72 21.52 38.25 
17.00 17.85 18.70 19.05 20.40 21.25 22 .10 22.95 40.80 

In 18.06 18.97 19.87 20.77 21.68 22.56 23.48 ".38 43.35 

:t 19.13 ".Il6 2\.(14 21.99 22.95 23.91 "." 25.82 45.90 
20.19 21.20 22.21 23.22 24.23 25.23 26.24 27.25 48.45 

1\ 21.25 22.31 23.38 24.44 25.50 26.56 27.63 28.69 51.00 

II. 22.31 23.43 24.54 25.65 25.78 27.89 29.01 30.12 53." 
I I 23.38 ".54 25.71 25.'" 28.0& 29.22 30.39 31.56 56.10 
In 24.44 25.66 25.88 28.10 ".33 30.55 31.77 32.99 58 .65 
II 25.50 25.78 28.05 29.33 "'.50 31.88 33.15 3<.43 61.20 

In 26.56 27.89 ".22 SO.55 31.88 33.20 34.63 35.86 63.75 
I I 27.63 29.01 30.39 31.77 33.15 3<.53 35.91 37.29 66.30 
1M 28.69 30.12 31.56 32.99 34.43 35.86 37.29 38.n 58." 
1 \ 29.75 31.24 32.73 34.21 35.70 37.19 38.68 40.16 71.40 

1M 30.81 32.35 33.89 35.43 88.'" 38.02 40.06 41.60 73.95 
I I 31.88 33.47 55.06 38.66 38.25 39.M 41.« 43.03 76.50 
1M 32.94 3<.58 SO.23 37.88 ".53 41.17 42.82 44.47 79.05 , 3<.00 35.70 37.40 39.10 40.80 42.50 «.20 45.90 8t.60 



484 CAMBRIA. STEEL. 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

Pound. per Linell J'oot. 

(COXTlXUlW.) 

"'-- 7' n' 7!' 71" .' ~1 8i' Bl' 12' "-[- -I-
+ 

1.49 1.54 1.59 1.55 1.70 1.75 1.81 1.86 2.65 
2.98 3.t>t 3.19 3.29 3.40 3.51 3.61 3.72 5.10 
U6 4.62 4.78 4.9-1. 5.10 5.26 5.42 5.58 7.65 
5.95 6.16 6.38 6.59 6.80 7.01 7.23 7.44 10.2<1 

I. 7.44 7.70 7.97 8.23 8.5<) 8.77 9.03 9.30 12.75 
I 8.93 9.24 9.58 9.88 10.20 10.52 10.84 11.16 15.30 
I. 10041 10.78 11.16 11.53 11.90 12.27 12.64. 13.02 17.85 
! 11.90 12.33 12.75 13.18 13.60 14.03 14.45 14.88 2MO 

I. 13.39 13.87 14.:.11 14.83 15.30 15.78 16.26 16.73 22.95 

It 14.88 15041 15.94 16.47 IZ.OO 17.53 18.06 18.59 25.5<) 
16.36 16.95 17.53 18.12 \8.70 19.28 19.87 20.45 28.05 

I 17.85 18..19 19.13 19.76 20040 21.04 21.68 22.3\ "'.60 

1 19.M 20.03 20.72 21.41 22.10 22.79 23.48 24.17 33.15 
20.83 21.57 22.31 23.06 23.80 2<.54 25.29 26.03 35.70 

tI 22.31 23.11 23.91 24.10 25.5<) 26.30 27.1)9 27.89 38.25 
I 23"" 2<.65 25.50 26.35 27.20 28.05 28.90 29.75 """ In 25.29 26.19 27m 28.00 28.90 29"" 30.71 31.61 43.35 
11 26.78 27.73 28.6~ 29.64 30.60 31.56 32.51 33.47 45.90 
II. 28.26 29.27 30.28 31.29 32.30 33.31 34.32 35.33 48.45 
I I 29.75 30.81 31.88 32.94 34.00 35.06 36.13 31.19 51.00 

II. 31.24 32.35 33.47 34.58 35.70 36.82 37.93 39.05 53.65 
I I 32.73 33.8~ 35.06 36.23 37.40 38.57 39.74 40.91 56.10 
II. 3·UI 35.43 36.66 37.88 39.10 40.32 41.54 42.77 53.65 
I! 35.70 36.98 38.25 39.53 40.80 42.08 43.35 44.63 61.20 

If. 37.19 38.52 39.84 41.11 42.50 43.83 45.16 46.48 63.75 
I I 38.69 40.06 41.44 42.82 44.20 45.58 46.96 48.34 66.30 
Itl 40.16 41.60 43.03 44.47 45.90 47.33 48.77 50.20 69.8S 
tj 41.65 43.14 44.63 46.11 41.60 49.09 511.58 52.06 71.40 

Itl 43.14 44.68 46.22 47.76 49.30 50.84 52.38 53.92 73.95 
II 44.63 46.22 47.81 49.41 51.00 52.59 54.19 65.78 76.50 
Itl 46.11 47.76 49.41 51.05 52.70 ".33 65.99 57.64 79.05 
2 47.60 49.30 51.00 52.70 54.40 56.10 """ 59.511 81.60 



CAKElU..L S TEEL. ... 
WEIGHTS or rLAT ROLLED STEEL BARS. 

POWl~ pet Llo ... Poot. 

(COSTISURD.) 

-- 0' 01' O!' 9/' bt,1-eb .. lO' lOt· l Ot· l ot· 12' 

- ----------- -------

1 1.91 1.97 2.02 2.07 2.13 2.18 2.23 ,.,. '.55 
'.83 3.93 4." 4.15 4." 4.30 4.46 4.57 6.10 

h 5.74 , ... 6.06 '" 6." "" 6.55 6." 7." 
I 7." 7.86 8.08 8.29 8." 8.71 8.93 9.14 1020 

h 9.0, ,., 10.09 10.36 10.63 10.89 11.16 tt.c 12.75 
I 11.48 11.79 12.11 12.43 12.15 13.01 13.39 13.11 15.30 

1 l3.3g 13.76 14.13 IUO 14.88 15.25 15.62 15.99 17.85 
15.30 15.13 16.15 16.58 17.00 17.43 17.85 18.28 20.40 

h 17.21 17.69 18.17 18.65 19.13 19.60 20.08 20.56 22.95 

A 19.13 19.66 20.19 20.72 21.25 21.78 22.31 22.84 25.50 
2\.04 21.62 22.21 22.79 23.38 ".96 24.04 25.13 ,..OS 

I 22.95 23.59 24." 24.86 25.50 26.14 26.78 27.41 30." 
U 24.86 25.55 26.24 26.93 27.63 ".32 29.01 29.10 33.15 

A 26.78 27.52 ".26 29.01 29.75 30.49 31.24 31.98 35.70 
28.69 29.48 30.28 31.08 'I" 82.61 33.47 .4.27 "." I 30." 31.4.5 32.30 33.15 84.00 .. .86 35.70 30.55 40.80 

Ih ~.5t 33.42 ".32 85'" 36.1S 37.08 37.93 "., 43.35 

JA 3-U3 35." 36." 3729 "." .921 40.16 41.12 45.90 
36." 37.35 86." 39.37 40.38 41.38 42.39 43.40 ... ., 

II "." 39.31 40.38 41.44 42.50 ".56 44.63 4M9 51.00 

I", 40.16 41.28 42.3g 43.51 ".63 45.7~ 46.86 47.97 ".55 
I I 42.08 43.24 44.41 45.58 46.75 47.92 49.09 50.26 56.10 
Ih ~3.99 45.21 46.43 47.65 ".88 50.10 51.32 52.54 56." 
1\ 45.90 47.18 48.45 49.73 51.00 52." 53.55 64.83 61.20 

In 47.81 49.14 50.47 51.80 53.13 54.45 65.78 57.1 1 63.75 
It 49.73 51.11 52.49 ".87 55." 56.83 58.01 59.39 6U' 
III 51.64 53.07 54..51 55." 57.38 58.81 ".24 61.68 ".86 
II ".55 55." 56." 58.01 59.50 ... " 62." 83.96 71.40 

III 05.46 57.00 56.04 ., ... 61.63 63.17 64.71 66.25 73.96 
1/ 57.38 ".97 ".56 62.16 63.75 65." 6..,. ..... 16.50 
III 59", ".0> 62.58 64.23 .... 67.52 69.17 ,'-', ".DO , 6120 62.90 64." ..... ".00 69.70 71.40 73.10 81.60 



:486 CAMBRIA STEEL. 

WEIGHTS or rLAT ROLLED STEEL BARS. 
Poundll per LiD ... l J'oot.. 

(CONCLUDltD.) 

nhl- . ., 
~_i. 11' n t' I U" n !" 12' 12t" 12.' 12!" .< . ..... E~'" 1- ". 

f 
2.34 2.39 2.« '.50 '.55 '.50 ,." 2.71 t~ .. s .. ~ 
4.68 4.18 '.99 '.99 5.10 5.21 5.31 6.42 p-7.01 7.17 7.33 7.49 7.55 7.81 7!11 8.13 
9.35 9.56 9.18 9.99 10.20 10.41 10.&3 10.84. "', 

t 
11.69 11.95 12.22 12.48 12.75 13.02 13.28 13.55 x] 

,. 0 

14.03 14,34 14.66 14.98 15.30 15.62 15.94 16.26 .",& 
16.36 16.73 17.11 17.48 17.8.\ 18.22 18.69 18.97 :E:e .. 

" -18.70 19.13 19.55 19.98 20.40 20.83 21.25 21.68 1io~ 

£ 21.04 21.52 21.99 22.47 22.9' 23.43 23.91 -5;:' 
24.38 ... ~~ 

23.38 23.91 24.44 24.97 ".50 26.03 ".56 27.09 .5 ~;3 
25.?l 26.30 ".88 27.47 28.05 28.63 29.22 2980 .... u 

I 28.05 28.69 29.33 29.96 30.60 31.24 31.88 32:51 ~'5~ 
SI.e.! 31.77 

!!log; 
tl 30.39 32.46 33.15 33.84 34.53 35.22 ","''' 
I 32.73 33.47 34.21 34.96 35.70 36.44 37.19 37.93 ]~~ 
tl 35.00 36.86 36.66 37.45 ".n 39.05 39.84 41).M g; 

• 37.40 38.25 39.10 39.95 41)." 41.65 42.50 43.35 &~x 

40.64 41.54 ! " 

'" 39.74 42.45 43.35 44.25 45.16 46.06 .<:~l 

IA 42.08 43.03 43.99 44.94 45.90 46.86 47.81 46.77 1-
44.41 45.42 46.43 47.44 48.45 49,46 50.47 51.48 g2~-l 

• ! 
46.75 47.81 48.88 49.94 51.00 52.05 6.'1.13 54.19 'i .. x~ 

~ti:t:::: 

' ,0. 49.09 50.20 51.32 52.43 53.55 54.67 55.18 5690 ~F' 
II 5U3 52.59 53.76 64.93 66.10 57.27 &8.44 69.61 .200 

I\' 53.76 54." 56.21 57.43 68." 59.87 61.09 62.32 ~'!'! I!l~ 
56.10 57.38 58." 59.93 61.20 62.48 63.75 65.03 -s~= + 

:!! ~s 
',0. 58.44 59.77 61.09 62.42 63.75 55." 66.41 6773 ~~ I .; . !... e< 

• ! 
60.18 62.16 63.54 64.92 ".30 67.68 69.05 70.44 -l;,sX 

l~ 63.11 54.55 "." 67.42 68.8.\ 70.28 71.72 73.15 S .y ... 
65.45 6Ui 68.43 69.91 ?l.40 72.99 74.38 75.86 ;!l 'S ' .<: '""'. 

·tl 67.79 69.33 70.87 72.41 73.95 75.49 "." 
• . :< 

78.57 H5x 
' 1 70.13 ?l.72 73.31 74.91 76.50 78.09 79,69 81.213 ~ !!I "'. 
.tl 72.46 74.11 75.76 77.40 18." 80.70 82.34 83.99 ... :;!~ ,. 74.80 76.50 78.20 n90 81.60 88.30 ".00 86.70 ~s .". 



OAMBRIA STEEL . 4'7 

AREAS AND CIRCUMFERENCES OF CIRCLES. 

For Diameters from n to 100, advancing by Tenths. . -. .... - D~ . .... .....-
0.0 '.0 12.5664 12.6664 

.1 .0018M .81-1.16 .1 13.2025 12.8806 

.2 .031416 .62832 .2 13.854.4 13.H)",7 

.3 .07_ .- 3 101.5220 13.5088 

•• .1"" 1."" •• 15.2M3 13.8230 
. 5 .19635 1.!i71l3 .5 15.9043 IU372 
.6 .2821' 1.""" .6 16.6190 14.4513 ., .3848S 2.1991 ., 17.3494 14.7655 • ."''' 2.5133 .8 18.0956 15.0796 
.s .63617 2.8214 .9 18.8574 15.3938 

I.' .18M 3.1416 5.' 19.6350 15.7~ 
.1 .9503 ... '" .1 20.4282 16.0221 
.2 1.1310 3.7699 .2 21.2372 16.3363 
.3 1.3271l 4J)841 .3 22.0618 16.6504 
. 4 1.5394 4.3982 •• 22.9022 16.9646 
.5 1.7671 UIU .5 23.7583 17.2788 
.6 2.0106 5."'" .6 201.6301 17.5929 ., 2.2698 5.3407 ., 25.5176 11.9071 
.8 2.5447 5.6549 .8 26.o121l3 18.2212 
.9 '.8353 5.9690 .9 21.3397 18.5354. 

'.0 3.1416 6.2832 6.' 28.2143 18.8496 
.1 3.4636 6.5973 .1 29.2247 19.1637 
.2 3.8013 6.9115 ., 30.1907 19.4779 
.3 4.1548 7.2257 .3 31.1725 19.7920 
.4 01.5239 '.5398 .4 82.1699 20.1062 
.5 '.9087 7.8540 .5 33.1831 20.4204 
.6 5.3093 8.1681 .6 34.2119 20.7345 ., 5."" 8.4823 ., 35."" 21.0487 
.8 6.1515 8."" .8 36.31 68 21.3628 
.9 6.6052 9.1106 .9 37.3928 21.6n0 

3.' ,.- 9.4248 '.0 38.4845 21.9911 
.1 1.5477 s."" .1 39.5919 22.3053 ., 8."" 10.0531 ., 40.7150 22.6195 
.s 8.5530 10.3673 .3 41.8539 22.9336 
.4 9.0792 10.6814 .4 43.0084 23.2478 
.5 9.6211 10.9956 .5 44.1786 23.5619 
.6 10.1788 11.3097 .S 45.3646 23.8761 ., 10.7521 11.6239 ., 46.5663 201.1903 • tUm 11.9381 • 47.783~ 24.5044 
.9 11 .9459 12.2522 .s 49.0167 24.81a6 



,.. 
488 OAMBRIA STEEL. 

AREAS AND CIRCUMFERENCES O. CIRCLES. 

(COSTINUED.) 

, ...... ll& - ,-.. ll& ""'""-

8.0 50."" 25.1327 12.0 113.0973 37.6991 
.I 51.5300 25.4469 .I 114.9901 38.0133 ., 62.8102 25.7611 ., 116.8987 38.3274 
.S M.I061 26.01&2 .S 118.8229 38.6416 
.4 55.4177 26.3894 .4 120.7628 38.9557 

." 56.7450 26.1035 .5 122.1185 39.2699 
.6 58."'" 27.0177 .6 124.6898 39.5841 
.7 59.4468 27.3319 .7 126.6769 39.8982 
.8 60.8212 27.&460 .8 128.6796 40.2124 ., 62.2114 27.9602 ., 130.6981 40.5265 

'.0 63.6173 28.2743 13.0 132.1323 40.8407 
.I 65.0388 28.5865 .I 134.'182! 41.15(9 ., 66.4761 28.9027 .2 136.8-178 41.4690 
.S 67.9291 29.2168 ., 138.929\ 41.7832 
.4 69.3978 29.5310 .4 141.0261 42.0973 
.5 70.8822 29.8451 • 143.1388 42.4115 
.6 n."'" 30.1593 .6 145.2672 42.1257 
.7 73.8981 30.4.734 .7 147.4114 43.1)398 • 75.4296 30.7816 .8 149.5712 43.3540 ., 76.9769 3LlOtS ., 151.74&8 43.668\ 

10.0 78.5398 31.4159 14.0 \53.9380 43.9823 
.I SO.tlM 31.7301 .1 156.1450 44.2965 ., 81.7128 32.o.w2 ., 158.3677 44.6106 ., 83.3229 32.3584 ., 160.6061 44.9248 
.4 84.9487 32.6726 .4 \62.8602 45.2389 

.5 86.5901 32.9867 .5 165.1300 45.5531 

.6 88.2473 83.3009 .6 167.415:i 45.8673 

.7 89.9202 33.6150 .7 169.7167 46.1814 

.8 91.6088 33.9292 .8 172.0336 46.4956 

•• 93.3132 34..2434. ., 174.3662 46.8097 
11.0 95.033Z 34..5575 15.0 176.7146 47.1239 

.1 96.76&1 34..8717 .1 179.07S6 47.4380 ., 98.5203 35.1858 ., 181.4584 47.7522 

.3 100.2:876 35.5000 ., 183.8539 48.0664 

.4 102.0703 35.8142 .4 186.2650 48.3805 

.5 103.8689 86.1283 .5 188.6919 48.6947 

.6 105.6832 36.4425 .6 191.134.5 49.0Il!8 

.7 107.5132 36.7566 .7 193.5928 49.3230 • 109.3588 37.07Cl1 .8 196.0668 4.9.6372 

.9 111.2202 37.3850 ., 198.5565 49.9513 



CAMBRIA STEEL. 4S0 

ARMS AND CIRCUMFERENCES OF CIRCLES. 

(COSTINUEO.) . -. .... ""'""- D4mo'.or • .... ,-
16.0 201.0619 50.2655 20.0 314.1593 62.8319 

.I 203.5831 50.5796 .\ 317.3087 63.1460 

.2 206.1199 50.8938 .2 320.4739 63.4602 
.3 208.6724 51.2080 .3 323.6547 63.7743 
.4 211.2407 51..5221 •• 326.8513 M."'" 
.5 213.8246 51.8363 .5 33<l."" 64..11)26 
.6 216.4243 52.15M .6 333.2916 64.7168 
.7 219.0397 52.4646 .7 336.5353 65.0310 ., 221.67<e 52.7788 ., 339.7947 65.3451 
.9 224.3176 63.0929 •• 343.0698 65.6593 

17.0 226.9801 53.4071 21.0 346.3606 65.9734 
.I 229.6583 53.7212 .I 349.6671 66.2876 
.2 232.3522 64.0354 .2 3&2.9893 66.6018 
.3 235.0618 M.3496 .3 356.3273 66.9159 

•• 237.7871 M.6637 •• 359.6809 67.2301 
.6 240.5282 &1.9779 .5 363.0503 67.&142 
.6 243.2849 55.2920 .6 366.(354 67.8584 
.7 246.0574 55."" .7 369.8361 68.1726 ., 248.8456 55.9203 ., 373.2526 68..1867 
.9 251.6494 56.2345 .9 376.6848 68.8009 

18.0 254.4690 66.5487 22.0 380.1327 69.1150 
.\ 257.3043 56.8628 .\ 383.5963 69.4292 
.2 260.1553 57.1770 .2 387.0756 69.7434 
.3 263.0220 57.4911 ., 390.5707 70.0575 

•• 265.9044 57.8053 •• 394.0814 70.3117 
.5 268.8025 58.1195 .5 397.6078 70.6858 
.6 271.7163 58.4336 .6 401.1500 71.0000 
.7 274.6459 58.7478 .7 404.7078 71.3142 • 277.5911 59.0619 ., 408.2814 71.6283 
.9 280.5521 59.3761 .9 411.8706 71.9425 

19.0 283.5287 59.6903 23.0 415.4756 72.2566 
.\ 286.5211 ".0044 .I 419.0963 72.5708 ' 
.2 289.5292 60.3186 .2 422.7327 72.8849 ., 292.5530 60.6327 .3 426.3848 73.1991 

•• 295.5925 60.9469 •• 430.0526 73.5133 
.5 298.6477 61.2611 .5 433.7361 73.8274 
.6 301.7186 61.5752 .6 437.4354 74.1416 
.7 304.8052 61.8894 .7 441.1503 74.4557 • 307.9075 62.2035 • .. ,,"" 74.7699 
. 9 311.0255 62.5177 •• 448.6273 76.0841 



--------------

490 OAMBRIA STEEL. 

AREAS AND CIRCUMFERENCES OF CIRCLES. 
(CONTINUED.) -. .... - ...... .... -

2'" 452.3893 75.3982 28.0 615.7522 87.9646 
.1 %6.1671 75.7124 .I 620.1582 88."" 
.2 459.9606 76.0265 .2 62<.5800 88.5929 
.3 463.7698 76.8407 .3 629.0175 88.9071 

•• 467.5946 76.6549 • • 633.4707 89.2212 ., 471.4352 76.9690 . , 637.9397 89.5354 ., 475.2916 7/."'" ., 642.4243 89.8495 
.7 4.79.1636 77.6973 .7 646.9246 90.1637 
.8 483.0513 77.9t15 .8 65U406 90.4779 
.9 486.9547 78.2257 ., 655.9724 90."" 

26.0 490.8739 78.5398 ,.., 660.6199 91.1062 
.1 494.8087 78.8540 .I 665.- 91.4203 ., 498.7592 79.1681 ., 669.MI9 91.7345 
.S W2.7265 7"'823 .S 674.2565 92.0487 

•• 506.7075 79.7965 •• 678.8668 92.3628 ., 510.7052 80.1106 ., 683.4927 92.&nO ., 514.7185 80.4248 ., 688.1345 92.9911 
.7 518.7476 80.7389 .7 692.7919 93.3053 • 522.7924 81.0531 .8 697.4650 93.6195 ., 526.8529 81.3672 ., 702.1538 93.9336 

26.0 530."" 81.6814 30.0 706.8583 94.2478 
.1 535.0211 81.9956 .I 71 1.5786 94.5619 ., 539.1287 82.3097 ., 716.3145 94.8761 

. ~ 543.2521 82.6239 .S 721.0662 95.1903 
•• 547.3911 82.9380 •• 725.8336 95.5044 ., 551.5459 83.2522 ., 730.6167 95.8186 ., 555.7163 83.5664 ., 735.4154 96.1327 
.7 559.9025 83.88" .7 740.2299 96.4469 • 504.11)(4 84.1947 .8 745.0601 96.7611 
.9 568.3220 84.6088 ., 749.9000 97.0752 

27.0 572.5553 84._ 31.0 754.7676 97.3894 
.1 576.8043 &i.l372 .1 759.MSO 97.7035 ., 581.0690 85.4513 ., 764.5380 98.0177 
.S 585.8494 85.7655 .S 769.4467 98.3319 .. 589.6455 86.0796 •• 774.3712 98.6460 
$ 593.9574 86.3938 .5 779.3113 98.9602 ., 598.2849 86.7\180 ., 784.2672 99.2743 
.7 602.6282 87.0221 .7 789.2388 99.5885 • 606.9871 87.3363 .8 "'.2260 99.9026 ., 611.3618 87.650< ., 799.2290 100.2168 



CAMBRIA 8TEtlL. .. , 
"""'8 AND CIRCUMFERENCES or CIRCLES. 

(COllo"TINUBD.) -. .... -- .-. .... -
".0 80402477 100.5310 ".0 1017.8760 113.0973 

.1 809.2:821 100.8451 •• 1023.5387 113.4115 
•• 814.3322 101.1593 •• 1029.2172 113.7257 
.S 819.3980 101.4734 .S 1034.9113 114.0398 
•• 824.4796 101.7876 •• 1040.6211 114.3M0 

•• 8tII.5768 102.1018 •• 1046.3467 114.6681 

•• .... .." 102.4IW •• 1062.(680 114.9823 
. 7 8S9.8UW . 102.7301 .7 1057.8449 115.~ • ........ 103.MU • 1063.6176 115.6106 
• S 85Il.122i 103.3584 •• 1069.4060 m.ms 

".0 "' ..... 103.6726 37.0 1076.2101 116.2389 

•• 861l.4902 103.9857 .1 1£1t.02W 116.6631 
•• 865.8973 t(14.:10011 • II ....... 116.8672 
. S oro ..... 10.&.6150 • 10V2.7166 t17.1814 
•• 876.1588 104.m2 •• 1098.1i8S5 t17.491i6 

•• 881.4131 100.2434 •• 110.&.4662 t17.8W1 
•• 886.6831 100.5575 .6 1110.3645 118.1239 
.7 891.9688 105.8717 .7 1116.2786 118.4380 • 637."" 106.1858 • 1122.2083 tlS.71i!2 
•• 002.5874 106.5000 .9 1128.1538 119.0664 

".0 907 ..... 106.8142 88.0 1134.1149 119.S805 
•• 913.2688 107.1283. •• 1t40.og1S 119.6947 • 9IS.6331 107 . .fo.m • 1146.08« 120.0088 
.S 924.0131 107.7566 • ttOl!.0927 ........ 
•• m .... 11lI.07£1 •• 1158.1167 1!O.637! 

•• 934."" 11lI.3849 ., 1164.1564. 120.951S 

•• ~O.247S 11l1.li99t •• 1170.1118 121.UM 
.7 G45.6001 109.0133 .7 11762830 121.5796 • 9tit.l486 109.3!74. • 1182.3698 121.8938 
.9 9&6.6228 109.5416 •• 1188.4123 122.2(60 

".0 962.1127 109.9557 39.0 1I9-t5906 122.5221 

•• 967.618<1 110.2699 .1 1200.7246 122.8363 
•• 973.1397 110.584.1 •• 1206.S742 123.150.& 
•• WlS.6768 110.8982 .S 1213.039& 123.4M6 
•• ....... 111.2124 •• l!t9.!2ll1 123.7788 

•• .... ,.,. I1Ui265 ., 1!26.4171i IU.om 
.~ "'.S8tt 111.8t07 •• 1231.6S00 IM.4071 
. 7 1000.9821 tI!.IM9 .7 ."' ..... 124.7212 • 1006.6977 tI!.4690 • IUU02! IU.03M 
.S 10\!.mo tt2.7832 .S 1250.3et7 125.3495 



F 
'92 OA:M:BRIA STEEL. 

.l.REAS AND CIRCUMFERENCES OF CIRCLES. 

(CONTINUED.) ..... ... - ..... ... _k 
40.0 1256.6371 125.6637 ".0 1520.5308 138.2301 

.1 1262.9281 12Um .1 1527.4502 138.6«2 ., 1269.2348 126.292<1 ., 1534.3853 138.8584. 

.3 1275.5573 126.6062 .3 1541.3360 139.1726 ., 1281.8955 126.9203 ., 1548.3025 139.4867 

.5 1288.2493 127.2345 ., 1555.2&47 139.8009 

.5 t 294.61~ 127.5487 .5 1562.2826 140.1150 ., 1301.0042 127.8628 ., 1569.2962 140.4292 

.8 1307.4052 128.1770 .8 1576.3255 140.7434 

.9 1313.8219 128.4911 .9 1583.3705 141.0575 
41.0 1320.2543 128_ 45.0 1590.4313 141.3717 

.1 1326.7024 129.1195 .1 1597.5077 141.6858 ., 1333.1663 129.4336 ., 15(1.1.5999 142.0000 

.3 1339.6458 129.7478 .3 1611.7077 142.3141 

•• 134.6.1410 130.0619 ., t618.8313 142.6283 ., 1352.6520 130.3761 ., 1625.9705 142.9425 
.6 1859 .1786 130.6903 ., 1633.1$5 143.2566 ., 1365.7210 131.0044 ., 1640.2962 143.[i7te 
.8 1372.2791 131.3186 • 1&47.4826 143.8849 
.9 1378.8529 131.6321 .9 1654.6847 144.1991 

42.0 1385.4424 131.9469 46.0 1661.9025 144.6133 
.1 1392.0476 132.261 1 .I HI69.1360 144.8274 ., 1398.66S5 132.5752 ., 1616.3852 145.1416 ., 1405.305\ 132.88114 .3 1683.6502 145.4557 
•• 1411.9674 133.2035 ., 1690.9308 145.7699 ., 1418.6254 133.5177 ., 1698.2272 146.0841 
.6 1425.3092 133.8318 .6 1705.5392 146.3982 ., 1432.0086 134.1460 ., 1712.8670 146.1124. 
.8 1438.7238 134.4602 .8 1720.210:; 147.0265 
.9 1445.4546 134.7743 .9 1727.5696 147.3407 

0.0 1452.2012 135.0885 47.0 1734.9«5 147.6549 
.1 1458.9635 135.4026 .I 1742.3351 147.9690 ., 1,(65.7415 135.7168 ., 1749.7414 148.2832 
.S 1472.5352 136.0310 .S 1757.1634 148.6973 ., 1479.3446 136.3451 •• 1764.6012 148.9115 
.5 1486.1697 136.6593 ., 1772.0546 149.2257 
.6 1493.0105 136.9734 .6 1779.5237 H9.5398 ., H99.8670 137.2876 ., 1787 .tXl86' H9.8MO • 11506.7392 137.6018 • 1794.5091 150 .1681 ., 1513.6m 187.9169 ., 1802.02M 150.4823 



CAMBRIA STEE L . .93 

AREAS AND CIRCUMFERENCES OF CIRCLES. 

(CONTINUED.) .- .... ''''- tI~. .... --
48.0 1809.S574 ISO.7964 ".0 2123.7166 163.3628 

.1 1817.1050 151.1 106 .1 2131.8926 163.6770 

.2 1824.6684 15U248 .2 2140.0843 163.(1911 

.3 \832.2475 151.7389 .3 2148.2917 16U053 

.4 1839.8423 1 ~.053 1 .4 2156.5149 16(.6195 

.5 1847.4428 152.3612 .5 2164.7537 164.9336 

.6 1855.0790 162.6814 .6 2173.Cffl2 161i.247B 

.7 1862.7210 1 ~.9956 .7 2181.2785 165.5619 

.8 1870.3786 Hi3.W97 .8 2189.56« 165.8761 

.9 1878.0519 153.6239 .9 2197.8661 166.1903 

49.0 1885.7410 153.9380 53.0 2206.1834 166.5044 
.1 1893.4457 154.2522 .1 2214.5165 166.8186 
.2 1901.1662 154.5664. .2 2222.8653 167.1327 
.3 1908.9024 154.8805 .3 2231.2298 167.4469 

•• 1916.6M3 155.1947 •• 2239.6100 167.7610 

.5 1924.4218 1S5.50B8 .5 2248.0059 168.0752 

.6 1932.2051 165.8230 .6 2256.4175 168.3894 

.7 t940.ron 156.1312 .7 2264.8448 168.71)35 

.8 1947.8189 156.4513 .8 2273.2879 169.0177 

.9 19S5.6493 156.7655 .9 2281.7466 169.3318 

50.0 1963.4954 157.0796 54.0 2290.2210 169.6460 
.1 1971.3572 157.3938 .1 2298.7tt2 169.9602 ., 1979.2348 157.7080 ., 2307.2171 170.2743 
.3 1987.1280 158.0221 .3 2315.7386 170.58S5 
.4 1(195.0370 158.3363 .4 2324.2759 170.9026 

.5 2002.9617 158.6504 .5 2332.8289 171.2168 

.6 2010.9020 158.9646 .S 2341.3976 171.5310 

.7 2018.8581 159.2787 .7 2349.9820 171.8451 
.8 2026.8299 159.5929 .8 2358.5821 172.1593 
.9 2034.8174 159.9071 .9 2367.1979 172.4734 

51.0 2042._ 160.2212 ".0 2375.8294 172.7876 
.1 2050.8395 160.53&4 .1 2384.4767 173.1018 ., 2058.8742 160.8495 .2 2393.1396 173.4159 
.3 2066.9245 161.1637 .3 2401.8183 173.7301 

•• 2074.9905 16t.4779 •• 2410.5126 174.G442 

• 2083.0723 161.79W .5 2419.2227 174,3584 
.6 2091.1697 162.1062 .6 2427.9485 174.6726 
.7 2099."" 162.4203 .7 2436.6899 t74.9867 
~ 2107.4118 162.7345 ~ 2446.4471 175.8009 
.9 211f:i.6563 163.0487 .9 2(54.2200 175.6150 



r 
494 CAMBRIA. STEEL. 

uns AND CIRCUMFERENCES OP CIRCLES. 

(CONTINUED.) -. .... C""""'- -. .... -
'M 2463.0086 175.9292 60.0 2827.4334 188.4956 

.1 247\.8129 176.2433 .1 2836.8660 188.8097' ., 2480.6330 176.5515 ., 2846.3143 18tl.1239 

.s 2489.4687 176.8717 .s 2855.7784 189.4380 
•• 2498.3201 lTl.t868 •• ""."" 189.7522 
.s 2507.1873 177.5000 .5 281ol.7536 190.0664 

•• 2516.0701 m.SI4! •• ""'."'" 190.3805 
.7 '5' ... '87 178.1283 .7 2893.7917 190.6947 
.8 2.\33.8830 178.44.25 • 2903.:\343 191.0088 
.s 2542.8129 178.7566 .s 2912.8925 191.323(1 

67.0 25:i1.7S86 17tl.0708 61.0 2922.4666 191.6372 
.1 ""'.7200 179.3849 .1 2932.0563 191.9513 • 2569.6971 179.6991 ., 2941.6617 192.26ii5 
.S 2578.6899 180.0133 .s 2951.2828 192.5796 
•• ue-I.69M 180.3274 •• 2960.9196 192.8938 
.s U96.7227 tSO.MiS .s 2970.5722 193.2079 

•• 2605.7626 180.9557 •• 2980.2404 193.&221 
.7 2614.8182 181.2699 .7 298t1.9244 193.8363 • ""- 181.5841 .8 2999.6241 194.11i04. 
.9 2632.9766 181.8982 .9 3009.3394 194.4646 

68.0 2642.0794 182.2124 62.0 3019.0705 194.1787 
.I 2651.1979 182.6265 .1 3028.8173 195.0929 ., 2660.3321 182.8407 ., 3038.5798 195.4071 
.s 2669.4820 183.1549 .s "".S580 195.721% 
•• 2678.6475 183.4690 •• 8058.1519 196.0354 
.s 2687."'" 183.7832 .s 3067.96\6 tOO.MilS 
•• 2697.0259 184.0973 •• 3077.7869 196.6687 
.1 ""- 184.4115 .7 3087.6279 196.9779 • 2716.467(1 184.7256 • 3097.4847 \97.2920 
.9 2724.71 12 185.0398 ., 8t07.U71 197.6062 

6\1 .0 2733.9710 185.3540 63.0 8117.2453 \97.9203 
.t 2743.2465 185.6681 .t 8127.1492 198.2346 • 2752.5378 185.9823 ., 3137.0687 198.M87 
.s 276\.8448 186.29M .s 3147.0040 198.8628 

•• 2771.1675 186.6106 .4 3156.9550 199.1770 

• 2780.6068 186.9248 .5 3166.9217 199.4911 ., 2789.8599 181.2389 ., 3176.9041 199.8053 
.7 2799.2297 187.M31 .7 3186.9023 200.1196 • ~.615! 181.8672 • 3196.9161 200.4336 
.9 2818.1)165 188.1814 .9 3206.9(56 200.7478 



CAMBRIA STEEL. 495 

AREAS AND CIRCUMFERENCES OF CIRCLES. 

(CONTINUED. ) 

Diameter. irea. Circumference. Diameter. irea. Circumference. 

64.0 3216.9909 201.0620 68.0 3631.6811 213.6283 
.1 3227.0518 201.3761 .1 3642.3704 213.9425 
.2 3237.1285 201.6902 .2 3653.0753 214.2566 
.3 3247.2208 202.0044 .3 3663.7960 214.5708 
.4 3257.3289 202.3186 .4 3674.5324 214.8849 
.5 3267.4527 202.6327 .5 3685.2845 215.1991 
.6 3277.5922 202.9469 .6 3696.0523 215.5133 
.7 3287.7474 203.2610 .7 3706.8358 215.8274 
.8 3297.9183 203.5752 .8 3717.6351 216.1416 
.9 3308.1049 203.8894 .9 3728.4500 216.4556 

65.0 3318.3072 2(}4.2035 69.0 3739.2807 216.7699 
.1 3328.5253 204.5177 .1 3750.1270 217.0841 
.2 3338.7590 204.8318 .2 3760.9890 217.3982 
.3 3349.0084 205.1460 .3 3771.8668 217.7124 
.4 3359.2736 205.4602 .4 3782.7603 218.0265 
.5 3369.5545 205.7743 .5 3793.6695 218.3407 
.6 3379.8510 206.0885 .6 3804.5944 218.6548 
.7 3390.1633 206.4026 .7 3815.5349 218.9690 
.8 3400.4913 206.7168 .8 3826.4913 219.2832 
.9 3410.8350 207.0310 .9 3837.4633 219.5973 

66.0 3421.1944 207.3451 70.0 3848.4510 219.9115 
.1 3431.b695 207.6593 .1 3859.4544 220.2256 
.2 3441.9603 207.9734 .2 3870.4735 220.5398 
.3 3452.3668 208.2876 .3 3881.5084 220.8540 
.4 3462.7891 208.6017 .4 3892.5589 221.1681 
.5 3473.2270 208.9159 .5 3903.6252 221.4823 
.6 3483.6807 209.2301 .6 3914.7072 221.7964 
.7 3494.1500 209.5442 .7 3925.8048 222.1106 
.8 3504.6351 209.8584 .8 3936.9182 222.4248 
.9 3515.1359 210.1725 .9 3948.0473 222.7389 

67.0 3525.6523 210.4867 71.0 3959.1921 223.0531 
.1 3536.1845 210.8009 .1 3970.3526 223.3672 
.2 3546.7324 211.1150 .2 3981.5288 223.6814 
.3 3557.2960 211.4292 .3 3992.7208 223.9956 
.4 3567.8753 211.7433 .4 4003.9284 224.3097 
.5 3578.4704 212.0575 .5 4015.1517 224.6239 
.6 3589.0811 212.3717 .6 4026.3908 224.9380 
.7 3599.7075 212.6858 .7 4037.6455 225.2522 
.8 3610.3497 213.0000 .8 4048.9160 225.5664 
.9 3621.0075 213.3141 .9 4060.2022 225.8805 



... OAMBRIA STEJ!:L. 

AREAS AND CIRCUMFERENCES or CIRCLES. 

(CONTINUED.) -. ... ...- ...... ... --
72.0 4071.5041 226.1947 76.0 453&.4598 238.7610 

.1 4082.8216 226.~ .1 4648.4051 239.0762 • 4094.1549 226.8230 •• 4560.3673 239.~ 

.3 4105.5039 227.1311 .8 4572.3446 ,.,.-., .ut6.8687 227.4513 ., 458408376 240.0177 

• 4128.2491 227.7656 .5 4.596.3464 240.3318 
.S .f.139.fWs! .... - .S "".37t6 240.6460 
.7 4151.0570 ........ .7 46!0AltO 240.9&O! • 4162.4846 .... "" • -.... Ut.m3 
.9 .f.I?U278 2!9.02:21 .9 4644.3384 241.5885 

73.0 -4185.3868 229."" 77.0 4656.6%57 241.9026 
.1 4.196.86Hi 229."" .1 4668.7287 242.ms • 42ClI.3.518 229._ .2 4680.8414, 242.5310 
J 4219.8579 "'.2787 •• 4692.9818 242 .... 1 
•• 4.231.3797 230.5929 •• 4705.1319 243.1592 
.5 00.9172 230.9071 .S 4717.2977 243.4734 
.S 4204.4704 231.2212 .S 4729.4792 243.7876 
.7 4266.0393 231.53M .7 4741.6165 244.1017 • 4277.62-40 231.8495 .8 .f753.8894 244,4159 
.9 4289 ..... 232.1637 ., 4766.tl8O 244.7301 

74.0 4800.8403 232.4m 78.0 .fnB.362-4 245.0442 
.1 4812.-4721 232.7920 .1 mO.6225 %.45.3584 • 4324.1195 233.1062 • ........ 245.672.5 

•• "".7827 • 233,(2(l3 •• 48Ui.l897 "'.0167 
•• 4M7.~16 233.7S45 •• 48!7.4.969 246.3009 

• 4359.156Z 234.1l4117 . S 4839.8198 246.6150 

•• 4370.8664 234 ..... .S 4852.1584 Mum 
.7 4382.00 2M.6770 .7 4864.5127 247.2433 • 4394.3341 284.9911 • 4876.8828 247.6:)75 ., 4406.0915 235.3053 .9 4889.2685 241.8717 

71i.0 4417.8647 235.6194 79.0 4901.6699 248.1858 
.1 «29.8535 235.9336 .1 4914.\)871 .... 50011 • 4441.4580 236.2478 ., ma.li l99 248.8141 

•• 4453.2783 2:36.5619 •• 4938.96&5 249.1283 
•• 4465.1142 2:36.8761 •• 491i1.4S28 249.«25 

• 4476.9659 237.1;02 .S 4gG3.9127 24UIi66 
.S .... 8332 !37.5044 .S 497U~ "'.117111 
.7 4500.716.1 237.8186 .7 4988.9198 Z50.3849 • 4.5IUI51

j 
nd.lW • 5001.4469 250.69511 ., 4.524.6.!iIIS 238.4~9 •• /iOlum !5t.OlS3 



• 

CAMBRIA. STEEL. .97 

AREAS AND CIRCUMFERENCES or CIRCLES. 

(COSTINURD.) 

D~ . .... - ..... ... -
80.0 5026.5482 !5t.3214 84.0 5541.76~ 263.8938 

.1 5039.1224 251.6416 .I "".mo 264.2079 ., 5051.7124 251.%57 2 6568.1902 264.5221 

.3 1i064.:USO 262.2699 .3 5581.4242 .... "'" •• 5076.93tl4 252.5840 •• 6594.6738 265.1504 

.5 5089.5764 252.8982 .5 5607.9392 265.4646 

.6 5102.2292 263.2124 .6 5621.2203 265.7787 

.7 5114.8977 253.5265 .7 5634.5171 "'.0929 

.8 5127.58\8 253.8407 .8 5647.8296 266.4071 ., 5140.2817 254..1548 .9 5661.1578 266.7212 
81.0 5152.9973 25404690 as.O 5674..5017 267.0354 

.1 1i165.7286 '54.7'" .1 5687.8613 267.8495 ., 6178.4756 255.C1973 ., 5701.2367 267.6637 

.3 5191.2384 255.4115 .3 5714.6277 267.9779 .. 520-1.0168 255.7256 •• 5728.0344 268.2921) 

.5 5216.8109 256.0398 .5 5141.4569 268.6062-

.6 5229,62(l1 256.8540 .6 57&1.8%1 268.9203 

.7 5242.4463 256.6681 .7 5768.3489 269.2345 • 6255.2876 256.'" ., 5781.8185 269.5486 

.9 5268.1446 257.2964. .9 57%.3038 269.8628 

8'" 6281.0172 2.57.6106 86.0 5808._ 27ll.lTlO 
.1 6293.9056 257.9248 .I 5822.3215 27M911 ., 5306.8007 258.2389 ., 5835.%39 270.80S3 , 5319.7295 258.&531 ., 5849.4020 271.1194 

•• 5332.8650 258.8672 •• 5862.9659 27U836 
.5 534.5.6162 259.1814 .5 5876.5454 271.1418 •• "".- 259.4956 .6 5890.1406 272.0619 
.7 5371.5658 259.8097 .7 5903.7516 272.3761 
.8 5384.5641 260.1239 • 5917.3782 272.6902 
.9 5397.Sm 260.4380 .9 5931.0206 273.0044 

83.0 5410.0079 200.7522 87.0 5944.6787 273.3186 
.1 5423.6534 261.0663 .1 5958.3525 273._ ., 5436.7146 261.3805 ., 5972.0419 273.9469 
.3 5449.7914 261.6947 .3 5985.7471 214.2610 

•• 5462.8840 262.11088 •• 5999.4680 274.57SZ 
.5 5475.9923 262.3230 .5 0013.2047 274.88114 
.6 5489.1163 262.6371 .6 6026.9570 215.2035 
.1 5S<rl.256<l 262.9513 .7 6040.7250 215.5177 • 5515.4115 263.2655 .8 "'.5088 275.8318 

•• 6528.5826 263.5196 •• 5088.- 276.1460 



••• CAMBRIA STEEL. 

llllAS AND ClRCUMPBRENCES OF CIRCLES. 

(co:.;n NuEo.) 

D;..,w, ..... - ..... ..... ...... -
88.0 .... 1234 276.4602 92.0 66(7.6100 289."" 

.1 6095.9M2 276.7743 .1 6662.0692 289.34.07 

.2 6109.8008 277.9885 . 2 6676.5441 289 ..... 

.s 6123.6631 277.4026 .3 6691.4)347 289.9690 
•• 6137.5410 277.7168 •• 6705.&410 "'.2832 
• 615t.4347 218.0309 ., 6720.0630 "" .. 973 .S 6165.34.41 278.Sm .6 6nt.6007 290.9116 
.7 6179.2692 278.6593 .7 6749.1542 291.2256 • 6193.2101 278.9734 .8 6763.7233 291.5398 
.9 6207 .1666 279.2876 .9 Sm.3081 291.8540 

89.0 622t.t388 279.6017 92.0 Il792.'" 292.1681 
.1 6235.1268 279.9159 .1 6807.6249 292.4823 
2 6249.1304 280.2301 .2 6822.1569 m.7964 
.s 6263.1498 280.5442 .s 6836.8046 2tl3.1106 

•• 6277.1848 "".8584 •• 6851.4680 293.4248 

•• 6291.2356 281.1725 .5 6866.1471 29a.7389 
.S 6305.8021 281.4867 .S 688{1.8419 294.0631 
.7 6319.3843 281.8009 .7 6895."" 294.3612 • 6333.<822 282.tlS(J .8 6910.2786 294.6814. 
.9 6347.5958 282."" .9 6925.1JW5 294.9956 

00.0 6361.7251 282.7433 94.0 693tl.ml 295.3097 
.1 6375.8701 283.0575 .1 6954.5515 295.6239 
.2 6390.0808 283,3717 2 6969.3405 295.9380 
.3 6404.2073 282.6858 .3 6984.1453 296.2522 
•• 6418.3994 284.00Il0 .4 6998.9657 296.5663 
.5 6432.6013 284.3141 .. 70lU119 296.8805 ., 6446.8308 284.6283 .6 i028.6538 297.1947 
.7 6461.0701 284.9425 .7 7043.5214 297.5088 
. 8 6475.8251 205.2566 • 7058.41J47 297.8230 
.9 6489.5958 285.5708 .9 7073.3037 298.1371 

91.0 6503.8322 285.8849 95.0 7088.2184 29804513 
.I 6518.1843 286.1991 .1 . 7~03.1488 298.76.)5 
.2 6532.5021 286.5132 2 7118.0949 "'.0796 ., 6546.83M 286.8274. ., 7133.0568 299.3938 
.4 6561.1848 287.1416 .4 7148.1)343 299.7079 
.6 6575.5497 287.4557 .. 7163.0216 300.0221 
.6 6589.9304 287.7699 .6 7118.0365 300._ 
.7 6604.3267 288.0840 .7 7193.0612 300.6504 • 6618.7388 288.3982 • 72ffi.1016 300.9646 
.9 6633.1866 288.1124. .9 7223.1m 301.2187 



C.&.M:BRlA STEEL. '99 

.tJUWI AND CIRC~RENCE8 OP OIRCLES. 
(COSCLUDBO.) -. ... ""'""'- -. ... -.... "".- SOI_ 10.' 7M2.9639 307.8761 

.1 7263.3169 MlI.9071 .1 7568.SM6 soa.l902 
2 ms.(2(lt 302.2212 •• 7573.7830 ........ 
• S ms.6S91 302.5354 ., 7589.2161 soa.8186 

•• 7298.6737 302.8495 •• 7604..6648 309.1327 

• 7313.8240 303.1637 .5 17620.1293 309.4469 
.6 7328.~1 303.4779 .6 7635.6095 309.7610 
.7 73«.1718 303._ .7 7651.1064 310.om 
~ 7359.S6~S 304.1062 ~ 76&6.6170 S10~ 
. S "'U8 .. , .... ," .S 768Z. t443 310.7035 

97.0 7389.8113 3Q.I.7345 99.0 7697.6874 Stl.Orn 
.1 7405.0659 305 ..... .1 77tS.tt61 SIUS18 ., 7420.3ISt 305.3628 2 7728_ SII .1W6O ., 7435,6921 305.6770 .3 7744.4107 SIt.960! .. 7450.8838 305.9911 •• 7760.0IM at2.2743 

•• 7466.1913 ".3053 .5 mli.6381 312.5885 
.6 7481.5144 306.61S4 .6 7791.2754 312.9026 
.7 1400.8532 ".9336 .7 ,...".. 313.2168 
.6 7612.2077 307.2418 .8 1822.5971 313.530\1 

•• 7627.5780 307.6619 •• 7838.2815 313.8451 
100.0 7853.9816 314.1593 

To lind from u.e table arus or Mlimferet>Cft for Iaraer dlameten than U-
lJI""n. 

CA511: I. 
For dla_e"1lJ1'Ster than 100 aDd '- than 1001, 
Take from tbe table the ..... or drnunfe.ellCt! for a dn:1e the d~ of 

whlcb b oae-tenth of the .. .-en diameter. 
To obtai .. the requ~ ..... or cin:umfell'lICt!. multiply tbe ara ... fOlmd by 

100 &lid the drcumfcll'lICt! ... found by 10. 
For EQoml'le.-Wbat b tbe area aDd Mumf<:feftCe OOmetPOl'dln1 to a 

diameter of 4f1G? 
From the ta~ the ara. and cin:umfell'l>Ce for diameter 4~.1I are 1 SM.6S4I7 

alld 14UIl9 I. Tl>erefoll' 1M 468.47 and 1 441 .1l91 all' the ara. and cin:um-
f...-er><:e required. 

CAu II. 
For dtameterl tre:'lttr than 1000, 
Divide tbe .'.-en diameter by any c:on~ent factor which wIlL lin ... a 

QUOtient. dlamete.' fouod In \be table. aod take from the table the .ra. or 
cin:umfell'lICt! for thla diameter. 

To obtain the required ara or dn:umference mult!plt the.ra. ... found by 
the teluan: of !.be factor anod the circ\l.mr~ ... (oulKl y the factor. 

For EQomp.ie.-\\'ha.t iI the area and dTcu.mfertODl! corrr:apolKli..., lO a 
dilmeter 01 1 11831 

11183 + 3 .. 661. f."rom u.e u.~ aM Caoe I tbe ...... 00 drcumfell"ROl! 
for dlameu.r 661 are 343 IM.IIS and 207e..MI3. Tl>erefoll' 343 IM.II~ X II .. 
3088 412.M .. area reqllln:d •• Bd 2 07'.~ X 3 .. II 22\1.779 .. drclimfen:ACe 
required. 



,.. 
'00 CAMliBIA STEEL. 

.llLliS AND CIRCUMJ'ERENCES or CIRCLES . 
Dlameten h too 100 • -. ... - ........ ... --

h ... , .1963 • 19.63liO 15.7080 

I 
.0123 ."" 

I 
"."" 16.1007 

,1).191 .18M 21.6476 16.4934. 
.1104 l.t7St 28.6907 16.8861 
.1968 t.57111 23.7583 17.2788 
.SOII8 .. - 2<.850S 17.6715 

I .«18 2."" 25.9673 18.0M2 
.50t3 2.7~ Z7.t!W36 18.4569 , .18M S.l416 • 28.17« 18.8496 

I 
.994' •. ""' 

I 
fg,4.648 " ..... urn 3.9270 ... m7 19.6350 

U849 UI97 SUt9! ... om 
1.7571 4.7124 33.1831 ....... 
2.0739 5.I05t M . .(717 20.8131 
2..4053 5.4978 ".78<8 21.2058 
2.7612 5."" 31.1224 2t.5985 , 8.1416 '.2828 7 38.(346 21.9912 

I 8.&lM 6.6759 

I 
311.8713 22.3839 

3.9761 7."" 41.2826 22.7766 

I 
U301 7,4613 42.7184 23.1693 , . .., 7.,,", 44.1787 23._ 
5.4119 8.2467 ".6636 23.9547 •. "" 8 ..... 47.1731 2um 
6.4918 9.0321 48.7071 24.UOI , 7.11686 9.<248 8 ro."" 25.1328 

I 
7._ Ul75 01_ ".52.\5 
8."" 102102 63.4563 25.9\82 
8.9462 10.&029 66."'" 26.3109 
9.6211 10.9956 &6.1451 26.7036 

10.3206 11.8883 68."" 27._ 
11.0«7 1\.7810 60.1322 27.mt1 
11.71133 12.1737 61.8625 27.8817 

• 12.5664 12.5664 9 63.6174 28.2].(4 

I 
13.3641 12.959\ 

I 
.5.3968 28.6671 

14.1863 13.U18 " ..... 29.0598 
15.0330 13.7-445 69.0293 29."" 
15,9(1.(3 14.1372 '''.23 29.84~ 
1&.8002 lU299 72.7699 .. .2379 
17.7206 H.me 7.f..M!1 ...... 
18.66:16 16.3153 " ..... 31.0233 



r .... 
C.&14BRIA STEEL. 6.' 

&UAS AND cmcUllU'EB.ENc!:s 01' CIRCLES. 
DIun,ten if to 100. 

DiuoeI«. ... """"""'- ..... ... ---
10 78.5411 31.·(160 15 176.116 47.124.0 

I 80.516 31.8087 I 179,673 47.5167 
I 82.516 32.2014 182.665 47.9004 

I 84.5(1 32.5'U1 1M.SSt 48.3021 
86.590 32._ j 188.692 48.6948 
88.664 33.3795 191.748 49.0875 

I 90.763 33.7722 I 194.828 49.48Ot 
I 92.886 34..1649 I 197.933 49.8729 

11 95.033 84.5576 16 2111.062 50."" 
I 97.20S ,..,"" I 204.216 50.6583 
I 99.402 35.3430 I 207.395 51.0510 
I 101.623 35.7357 210.598 51.«37 
I \03.869 36.12&1 

I 
213.825 51.8364 

I 106.139 36.5211 217.077 52.2291 

I 108.434 36.9138 "'.8M 52.6218 
110.7M 37.3065 223.'" 63.0145 

12 113.098 37.6992 17 226.981 S3.4!m 
I 115.466 38.0919 ! 230.331 53.1999 
I 117.859 38.4846 233.706 54.1926 
I 120.m 32.8773 I 237.105 ".5853 
I 122.719 3902700 I UO.b29 64.9780 
I 125.185 39.6627 243.977 55.3107 
I 127.677 4O.1J5M I 247.450 55.7634 
I 130.l9Z 40.«81 "",,'" 56.\561 

13 132.733 40.8408 IS 2&1,.470 56,"" 
I 135.297 41.2335 I 258.016 sum 
I 137.887 41.GU2 261.587 57.3342 
I 140.501 42.0189 ! 265.183 57.7269 

I 143.139 42.4116 268,803 58.1 196 
145.802 ".8043 272.448 58.5123 

I 148.490 43.1970 I 276.117 58,"" 
I 151.202 43.5897 279.8B 69.29n 

" 153.988 43.9824 19 283.5..."9 69.69M 
I 156.700 44.3751 ! 287,212 60.0831 

! 159.485 44.7678 291.1)(0 60.4.758 
162.296 45.1605 

I 
294.832 "",-165.130 45.5532 298,648 61.2612 

I 167.990 45.9459 302.4B!I 61.6539 
170.874 46.3386 306.S55 62, .... 
113.782 46.7313 I 310.US 62.4393 



"'" OAMBRIA STEEL. 

AREAS AND CIRCUMFERENCES O:r CIRCLES. 
Dlam.ten h to 100 • -- ... """""'- . -. ... """""-

20 314.160 62.8320 " 490.875 ".5400 
I 318.099 63.2241 

! 
495.796 78.9327 

322.003 63.6174 500.742 ".32M 

I 
326.051 64.0101 6Oli.712 79.7181 
330.064 64.4028 510.706 80.1108 
3S4.l02 64."" 515.726 68.5Il35 
338.164 65.1882 620.769 68._ 

I 342.'" 65.5809 I 525.838 8t.~ 

21 34$.361 ".9736 26 630.930 81.6816 

I 350.497 66."" I "'.048 82.0743 
$1.657 66.7590 541.190 82.4670 
"".342 67.1517 

I 
646.356 82.8691 

I 363.051 67.5444 SSt.547 83.2.124 
367.285 67.9371 556.763 Bum 

I 371.543 68.3298 562.003 SU378 
I 375.826 68.722.1 I ""26' 84.4305 

" 380.134 69.1152 27 572.557 84.8'" 
I 384.466 69.1i079 I 577.870 852169 
I 388.322 69.9006 

I 
583.209 85.~6 

I 393.203 70.2933 688.:m 86.0013 S,''''' 70.6860 593.959 86.3',40 
t 41l2.1l38 11.0787 699.37\ 86.7867 

I 406.494 71.4714 i "''''' 87.1794 
.10.m 71.8641 610.268 87.5721 

23 415.m 72."" " 615.754 87.9648 

I 420.004 72.6495 I 621.264 88.3575 
"'.568 73._ 626.198 88.7502 
429.135 73.4349 632.357 Bum 

I 433.737 73.827' I 
637.941 "."" 438.364 74.2203 643.549 ".9283 

«3.015 74.6130 649.182 90.3210 
I 441.690 75.0057 654.840 90.7137 .. 452.390 75.3984 " 660.521 91.1064 
I 457.115 75.7911 I "'.228 91.4991 

I 
461.864 76.1838 671.959 91.8918 
466.638 76.5765 

I 
677.714 92.2845 

471.436 76.9692 683.494 92.6772 
476.259 77.3619 "'.m 93.0699 
481.107 77.7046 695.128 93.4626 

I 433.979 78.1473 I 7OO.!l82 93.8.\53 



-
CAMBRIA ST EEL. 000 

AREAS AND CIRCUJIU'EUNCES 07 CIRCLES. 
Dlam,ten It too 100 . -. .... ....- . -. .... """'"-

" 706.860 , .... , 
" 9&2.t1Ii 109.956 

I 
712.763 s.t.641 I 969.000 ItO.SC9 
718.690 95.033 

I 
975.909 110.741 

724.642 95.42& 982.842 111.134 
730.618 95.8\9 989.800 t11.f127 
736.619 96.212 "'.783 111.919 
742.1W5 ".'" 1003.790 112.312 
748.595 96.997 1010.822 112.706 

81 754.769 97.'" " 1017.878 113.098 
760.869 97.'" 

I 
102-t.~ 113.490 

76&.992 98.175 103!.0&5 113.883 
713.1.0 01.568 1039.195 114.276 
779.313 01.960 1046.349 114.668 
78M!O 99.353 1063.528 115.061 
791.732 99.746 1060.732 115.454 
197.9711 100.138 1067.960 115.846 

32 804.250 100.531 37 1075.213 116.239 
81(},&l5 100.924 

I 
1082.490 116.632 

816.865 lill.317 1089.792 117.025 
823.210 tlll.709 1097.118 117.417 
829.6n1 HI2.\02 1104.469 117.810 
"'.m t02.49S 1111.844 118.208 
SlU9! 102.887 11192.44 118.595 ....... 103.280 me.~ 118.988 

" 8M.SOI 103.673 " tl34.tl8 119.381 

I 
861.M 10(.065 t14U9t 119.773 
838 .... l().l.4!J8 1149.1l39 l!(J.t66 
874.850 tN.sal 1156.612 120.559 
88l.m \05.Ui lIM.159 120.952 
838.005 105.636 1171.731 121.3« 
894.620 106.029 1179.827 121.187 
901.259 106.422 1186.948 122.180 

" 901.922 106.814 " 1194.693 12:2.522 

I 
91UII 107.207 

I 
1202.263 122.915 

921.323 107.600 1209.958 123.308 
928.061 107.992 1217.677 123.700 
..... 822 108.385 12U.41!O 12-4..093 
941.609 100.ns 12:33J!8S IZ-US6 "' .... 1(19.171 12-4.0.981 ,,,..,, 
"'.'" 109.563 IUoS.798 1!.Ii.!7t 



• 

004 CAMBRIA STEEL. 

.utJ:AS AND CmCUMI'ERENCES 01' CmCLEs • 
DIam,tcon if to 100. 

0-. ..... 1- -. ..... --., 1!5U4 125.664 " 1690..3 I.f.lm 
I 1264051 126.067 I 159U8 141.765 

I 1212.40 126.449 I 1003.16 142.157 
128O.S1 126.842 1617.05 142.650 
1"'.26 I"'" I \62.5.97 142.9018 

I I"'''' 127.627 16SU2 143.330 
tSOUt 128.020 I 1643.89 143.7Z8 
1St!.!! 128.413 I 1662.89 144.t!I 

41 1s...9(J.26 128.806 " 1661.91 144.514 

i 
tS28.3Z 129.198 

I 
1870.95 1«.906 

1336.41 129.591 1680.02 145.299 
1344.52 129.9&1 1689.11 145.692 
tSli2.66 130.376 I ..... 1.t6.Q8( 

I"'''' 130.7~ 1"'>7 14&..471 
1389.00 131.1f$t ! 1716.54 I .. '" tm 21 131.M4 1'725.73 147262 .. 18SU5 131.947 " 1734.95 147.655 

t 

1893.70 132.340 I 1744.19 148.1).18 
1401.99 182.733 

I 
1163.45 148.0&<11 

1410.30 133.126 1762.74 148"" 
1418.83 133.518 177U16 14.9J!26 
1(26.99 133.911 1181.40 149.&19 
14M.37 134.303 1790.715 150.011 
14.43.77 134.696 I 1800.15 150 . .f,1)4, 

" 1452.20 las.1m 48 1809.56 150.7W 

t 1460.66 t3MS! I 1819.00 151.189 
to&6i.14 135.874 ! 1&'.8.-'6 ISI.li8! 

I 1477.64 I""" 1837.95 151.i75 

! 
1486.17 136.660 I 1847.46 152.M8 
1494,73 131.05! 1856.99 15!.160 
1503.30 137.445 1866.55 153.153 
161\.91 137.838 I 1816.14 153.646 

" 1620.63 138.!30 ., 188!i.76 15U38 

I 1629.19 138.623 

I 
1895.38 1501..331 

I"''' 139.016 1905.04 154.124 
164&.!i6 139.MII 191.(.n 155.116 

I 1555.29 139.801 192.f.4.3 155.509 
15&4.04 14.o.t~ I 1984.16 155.902 
1572.81 140.587 ! 1943.91 156.295 

I 168t.61 140.979 1953.69 156.887 

~ 



• 

OAKBRlA STEEL. 
..,. 

AREAS AND CIRCUldYERENCES 01" CIRCLES. 
Dl&meten t. to 100. ..... .... ,""""- -. .... -

50 1963.1iO 151.tl3O .. "' ... 17!.788 

I 
1!l1U3 157.473 I ".. ... 113.181 
1983.18 lIi1.865 23V/." 173.573 
1993.06 158.258 2408.34 113.968 
2002.91 158.651 

i 
2419.23 174.359 

2012.89 159.043 2430.14 114.151 ""' .. 159.436 2«1.07 115.144 .., .. ,,, ... 2452.03 175.537 

" 2"".83 160.U2 .. 2468.01 175.930 

I 
2052.85 160.614 

I 
247H12 176.322 

2062.90 161.007 2485.05 116.115 
2072.98 161.400 2496.1 I 177.108 
2083.08 ulI.m 2507.19 177>00 
!09UO IIlt.lSS 2518.$0 17,." 
210:U5 162.578 2529.43 1781'" 
2113.52 11lt.970 2MO,SS 178,678 

" 2123,72 163.363 07 2551.76 119.071 

I 
2133.94 163.756 

I 
..... " 1751.464 

2144.19 164.149 2574.20 179,857 
2154.46 164.541 ....... 180.249 
2164.16 164.934 "".n 180.642 
2I15.1l! 165.321 ..... ,. 181.035 
2185.42 165.119 2619.se 181.421 
2195.79 166.112 2630.71 181.820 

" 2206.19 166.500 " ....... 182.213 

I 2218.61 '66.897 I 2653.49 182.605 
2227.05 '''200 2664.111 182.998 
"" ... 167.683 2676.30 183.391 

i ..... " 168.016 

I "" .. 183.784 
"".53 168.468 2699.33 184.176 
2269.07 168.861 2110.86 l8ot569 
2279." 169.2M 2722.41 18(.962 . .. ""' ... 16U'6 " 2733.98 185.354 

I ""' .. 
170.039 

I 
2145.67 185.147 

2311.48 110,432 2151.20 18&.140 
2822.15 170.824 0768.64 186.532 
2332.63 171.217 278G.61 186.925 ....... 111.610 2192.21 181.318 
23M." 172.003 2803.93 181.7tt 

I 2365.05 172.395 2815.67 188.103 



V 

1106 CA MBRIA 8TEEL. 

ARE4.S AND CmCUMI'ERBNCES or CmCLBS. 
Diameter. R to 100. -. ... -- -. ... -

'" "" ... 188.4.96 .. 3318.31 2t)I.2t)I 

I "".23 188,889 

I 
3331.09 21).1.597 

2851.06 189.281 3343.1r.l 204.989 
2862.89 189.674 3366.71 206.382 

I 
2874.76 190.067 8369.56 205.776 
"".65 190.~9 33B2A4 206.167 
2898.57 190.852 3395.33 206.560 
2910.M 1111.245 ..... " !06.953 

6\ 2922.47 191.638 " M21.!O 207.346 

I 
....... 192.030 

I 
M34.t7 "'.m 

~6.~ 192.(23 M47.17 208.131 
..... 68 192.816 MSO.19 ".SU 
"".58 19S.~ S47U4 !O3.9111 
""'.67 193.601 "".W 209.309 
"".18 193.99-1 3499.40 209.702 I SOO6.92 194.386 8512.5Z 210.094 .. 8019.08 1114.179 " 352S." 210.487 

I 
8031.26 195.172 

I 
3.\38.83 210.880 

3043..t7 195.565 8552.(12 211.213 
S055.71 19M5? 3565.24 211.665 
3067.97 196.350 3578.48 212.058 
... .25 196.743 8591.U 212 • .f51 
3092.56 197.185 ""'." m.M3 
3104.89 197.528 3818.35 213.236 

83 3117.!5 197.921 " 3631.69 2IS.6!9 
3129.64 198.813 "".05 214.0'11 
3142.1).1 198.706 365UI 2140414 
311)4.4.7 199.099 3671.86 21Ui07 
3166.93 199.492 ""." 215.200 
3179.41 199.884 3698.76 215.592 
3191.91 200.277 3712.24 215.985 
3204.« 200.670 312S.75 216.378 

64 3217.00 201.062 " 3739.29 , 216.770 

I "".58 2Ot..(~ 3762.85 217.163 
32.42.18 201 ... 3766 • .(3 !17.556 
3254.81 202.240 8780." !I7.9.(S 

I 
3267 . .(6 ".6!S 8193.6' 218$11 
3280.1.( "'."" ""'.M 218.734 

""." 203.,(19 3821.1)2 219.127 
11305.56 203.811 .... ?3 219.1i19 

~ 



I CAMBRIA STEEL. "'7 1 
A.B.E.l.S AND CmCUJID'ERENCES OF CIRCLES. 

Dl&meten n to 100. -. .... - - . I .... """""'-

" ....... 219.912 75 4417.87 235.620 

""." l!2O.305 I m2.61 236.013 
3876.00 WI.697 4447.38 236.405 
3889.80 221.090 4462.16 236.798 
8003.63 221.483 

I 
4476.98 237.191 

8917.49 221.875 4491.81 237.583 
3931.37 222.268 4606.67 237.976 
3945.27 222.66\ 4621.56 238.369 

71 3959.20 !23,G.).I 76 'b36.47 238.762 

I 3m.l5 !2U46 

I 
o&sIiUI 239.154 

3987.13 ""'" 4566.36 m.547 
4001.13 !2U3! 4581.35 "'.St<l 

I 
4015.16 "'.624 "".M u.O.33! 
.tOfU! 225.017 46\ t.S9 240.725 
4043.29 225.410 4.626.45 241.118 
4Ob7.S9 225." 4641.53 241.510 

" 4071.51 226. 195 71 4656.64 241.903 

I 
4085.66 226.588 

I 
4671.77 242.296 

4099.84 22tl.981 4686.92 242.689 
4114.04 221.373 4i02.10 24UII 
4128.26 227.766 4717.3\ 243.414, 
4142.51 228.159 4732.54 ,,,..., 
411;6.78 228.Ml -4747.79 244.2.59 
4171.08 "'.944 ·mS.07 244.'" 

" "'.337 18 4718.37 "' .... 

I 
"'.", I 4793.70 245.437 
2SO.l2:! .... 06 "'.830 
230.515 ..... " 246.2:23 
230." I 

4839.83 246.616 
231.300 ""." 247.008 
231.693 4870.71 247.401 
282.086 4886.18 247.794 

" 4300.85 232.478 " 4901.68 248.186 
I 4315.39 232.871 

I 
4917.21 248.579 

I 
4329.96 233.'" .f.932.75 .... 972 
4,uU5 233.056 4S48.33 249.364 
43MI. I? 234.1149 496U! 249.m 
4371.81 "' .... mU5 200.150 
4388.47 "'.835 I 4i9S.19 UO.&43 
4403.16 "'.m fi() 10.86 "'.935 

~ 



oos CAMBRI A S T EEL . 

AREAS AND CIRCUMFERENCES OF CIRCLES. 
DiAmeten it to 100. -. ,,~ - -. - -

80 ""'.56 251.328 .. 6674.51 W.036 
"".28 25l.nt 

I 
6691.22 267.m 

..... 03 2b2.1l3 5707.94 267.821 
i<l13." 262." 6124..69 268.214 
6089.59 262.'" 6741..47 268.607 
IitM.41 "''''1 5768.27 "'.m 
6m.25 2M .... 1m5.10 269.392 
6137.12 2M.077 6791.94 U9.785 

81 6Hia.Ot 2S( . .f10 " _.82 210.178 
51158.93 "'.963 I ""." 270.670 
618(.87 ....... "".M "'.963 
6200.83 266.MB 5&9.59 Z71.3M 
fl215.82 256.040 

I 
5876.56 271.748 "" .. "'.'" "'u, m.!4! 

"" .. "' .... !i910.S!! 272.'" 
~"64.94 267.218 6927.62 272.926 

" 6281.03 257.611 87 5944.69 278.819 

I 
5297.14 "'.004 I 6961.79 273.712 
6318.28 2S8.397 5918.9\ 274.105 
6329.44 2S8.~ "".05 274..497 
6345.63 259.182 , 6013.22 27-4.890 

"'1" 239.575 6030.41 27;'.2:83 
03711.01 "'.'" 6047.63 276.675 
"".M "'.'" ..... 87 %76.068 

83 /iUO.1i! 260.703 88 6Cl!2.14 276.461 

I 
5426.93 261.145 6099.43 ", .... 
5«3.26 261.538 6ltS.?4 2Tl.246 
"".62 261.931 6134.08 "'.638 
M76.01 "'.'" mUll 278.032 
6492.41 262.716 6168.&1 278.'" 
"".M 263.109 6186.25 278.817 
5525.30 263.502 6203.69 279.210 .. 5541.78 263.8!l4 89 6221.16 279.602 

I 
"".29 2601.287 

I 
8238.64 279.995 

G67U2 264.680 6256.15 "'.388 
5691.37 265.072 5273.69 "'.180 
"".85 265.465 62a1.25 281.173 "".56 "' .... ..... 

I 
281.566 

1ilWt.l8 26&.251 "".45 281.959 

56"" "' .... 6M4.C8 28U51 



OAKBRIA. STEEL. IS09 

llUB AND CmCUMPBRENCBS O~ CmCLEs. 
Dlurr. ...... if \.0 100. -. .... - -. .... --

90 G36t.74 282.744 .. m,,, • "'.'" 

I 
"".42 283.137 I 7106.90 "' .. , 
6397.13 283.529 7125.59 299.237 
6414.86 283.922 714UI "'.630 
6432.62 284.815 

I 
7163.04 300.023 

6450.40 284.707 7181.81 300.415 
6468.21 285.100 7200.60 300 ... 
6486.04 285.493 7t19.41 301.l!OI 

91 "''''' " ms.!/i ,,,..,. 

I 
... .." I 'm7.11 301.986 
28U71 7275.99 ,,".m 
287.'" i'29U1 ,,".m 
287.'" I 

'1313J3./, 303.164 
287 .. ' "" .. ".55, "' .... 7361.79 303.950 "' .... 7371).7\1 .... 342 

92 6647.63 289.027 97 7389.83 .... m 
I 6665.70 289.420 

I 
7408.89 305.128 

I 6683." 289.813 7427.97 305.52\ 
6701.93 290." 7447.08 305.913 

I 
6720.08 290.598 7466.21 ""."" 67S8.25 290.991 7485.37 306.699 
6756.45 291.383 7604.55 307.091 
6774.68 29t.n6 7523.75 307 .... 

" "".92 292.169 " 7542.98 307m 

I 681t.2G "'.562 I 7562.24 "'270 
6829.49 "'.!IM 7531.52 .... '" 6&17.82 "'.3<, i600.8! 309.0>5 

I 6866.16 293.740 

I 
7QO.15 309.«8 

"".53 294.\32 7639.50 309.840 
6902.93 "'.625 7658.88 310.233 

I 6921.35 294.918 7678.28 310.626 

" 6939.79 295.310 " 7697.71 311.018 
6968.2-6 295.703 

I 
nt7.l6 311.411 

6976.76 "'.096 7736.6' 311.8G4 
6995.28 "'.4lI8 7756.13 312.196 
7018.82 "'.881 mli.66 312.~ 
7Il32.39 297.274 7795.21 312.982 
7U5O.98 297.667 7814.78 313.875 
i069.59 298.059 783U8 313.767 

100 18M.00 UtiflO 



.,. CAMBRIA. STEEL. 

LOGARITHMS OF NUMBERS, FROM 0 TO 1000. 

N. • , • 3 4 _'_1_6- , 6 I • 
--, , .... w,ro .7712 .... .•• " 77816 .. ,,' .... "''' " ..." "'''' 

..., ,,, .. 01700 0011~ "'" "'" "'" rom 
" 0413e "''' ~m "'" .... "'" , .... , ... , ,n" m", 

" onl8 .." "'" "'W, "'" "." ''''n , ... 10721 "'" " moo 1\727 "'" ",., 12710 ,.., "',. 13872 " ... "", " 1'(113 "m "'" "'" "'" 18137 'OM "'" 1702& 1731Q 

" ,,'" " ... 18\84 .. " Itln ''''' 10312 , .... ..." ",,, 
" .. " ,.., "'" 2121\) 21484 21748 m" "''' "'" :m811 

" ... , """ "'" "'" , ... "'" 24MI 24797 "~'OS ~ .. 
" ',m ~, .. ... , "''' "'" 2t\717 ,,'" u.s< 27416 27M8 .. 27876 "'" .... "'" "~no "'" "'" " ... "'" "'" 
" "'" .. " "'" '"'w "'" 31176 ",g, mi17 " .. "''' H n'" 32428 ''''' "'" '''n "". 33446 "". .... ",n 
" .... , Ut3!) "'" "'" """ ~218 ... " -.,," "'" ~ "'" "'" '"'' "'" "'" 37107 37291 37475 "'" "'" " ... , "'" "'" "'" "'" "'" "'" sm, ..... "'" 
~ ~'" ", .. "'" "''' ... ~ "'" "'" "'" Ul02 4::130 

" 414117 n"" ... " "''' 42160 ",,, "''' 42MI 42813 "''' " "'" "oo, "'" 43(118 43176 "'" .. ," 44NS .... .. '" " 44718 . ,,' ",m 45179 "'" SU .. ... , 46788 "'" .... • .. " .. ,,, "'" .... , ",M .... , 47129 HZ'lG 4un 47607 

30 47712 47857 ... , 48144 "'" ..... "''' ..no ... " .... 
" 49]3(1 ... " 4'111~ .. ," .-... " ..... .,,~ "'" om. 
" "''' "'M "". "'" """ 61188 "'" 614115 .,," smo 
~ 61&51 " .. 52114 m .. 62375 "'" "'" on" . .., "'" " ", .. "n, "'" "'~ "'" "'" " .. "'" "'~ "'" 
" "'" M'" "'" "m " .. .... "'" "'" "'" "'" " "'" &S7M ... " .... , Mi llO "'" "'" "''' ..... ... " 
" ..... , .. " 570M 57171 "'" "'" 61519 5i5a4 6774Q .... 
" 671178 ..", "'" "'~ "'" ..... "'" os", "'" "'" ~ $0105 6lnl8 "'~ "." "'" "'" "'" .. '" "'" .,., 
" """ .... .. ~ ..." "'" .,U. "'" "'" .", .. ~1l72 

" 61278 "' .. 014\10 01595 01700 ".,. " .. 62014 152118 .m, .. .,~ S!!~2S .,'" ,,~ 152737 "'" ... , "'" 6!IU 4324& 

" "''' (l:.;H8 .,," "'" 43U9 ..... .,.OS "" . 04147 ..... 
0< .. '" 511 14 .. ," "'" "'" .... .... .on "'" .no .. "''' ... " .... ... so .,," ...., .... ..., ... , MISI 
os "''' .. n ..... ..... ... , G(l745 ... " ."" "'" 07 117 .. OntO "'" 673'11 07480 67578 "'" 57761 07&52 "'" .... 
os .. '" ,m, "'" "'" ..... "''' ..... 1\8753 "." OS." .. "'" 

., .. .. ," "'" soon ..." ." .. "'" '"'' .,"'" .. "'" ..... soon 70IH 7O'J43 "'~ "''' "'" , .... rom 

" 70757 , .... "'" 11012 "000 11181 "'M 713.9 71433 71517 

" " .. " ... 11767 "'" "'" ,.". , ... 72181 "'" ", .. .. "." "'" "'" non "''' "'" "''' sm, ''''' m .. 

" "'" "'" n ... no .. "'" "'" 13719 "m "'" "'" 



CAMBRIA STEEL. '" 
LOGARITHMS OF NUMBERS, FROM o TO 1000 

(CONTI NU ED.) 

N. I 0 , , 3 4 • • 7 • • 
M ,,'" " .. 7HH 
M 1~B19 "'M 7M1I 

" "", 76 1~ "'" " ",., "." """ W "'"' 77670 m., 
~ "'" ""' " "'" i 01f11l 

" "'" "'" " ... " ""'" ~ 8111>8 8122 l 

• 812111 "'" 81~25 '"'' " ... M '<OM "'" .... "on "'" " "." "''' "m "'" 8.~187 
M .,U, "''' "''' ."w "'" ~ "'" " ... ..,,, 

""' "'" 
" ... "'" " "''' """ " 8(1213 "'" " .... .... 
" ."., "' .. 
" m", '"'' "'" .... 
" ... , '"'' "'" ..... 
" ..... 887o,s .... "'M " .... "'. "'" """ " 89i ll3 ..... .... "'" .. ""'" """ .,m "'" " .... """ 91275 ... " 
" 91381 ... ,. .,,'" "'" " """ " .. "''' ",n 
" ... " "'" """ "''' 
" "'" "'" ." .. "'" "'" "'" " .'00 """ .,,, """ "'" """ " "'" "'" "J" 1)01101 "". "'" .. 114448 ,.." MM' "'" 

,.., ...., 
" M.' " .. """ """ "''' "''' .. "." .,m "'" !MiG I "." "'" " ••• ... .... , "'" "'" .,'" " ..... ..." "'''' ,,,., ,,,. ..." • "'" ", .. "'" W17~ ,,,'" ",,, 
" ''''' "'" 974~1 "'" "'" "'" • W818 ,,, .. .,.. ... , 08137 "'" " "''' "'" """ """ "'" ",n 
" "'" 88'" ... " .... '"'" ,.," 
" IIIIIG? "''' "'" "'" ... " ..... .. ... " ... , ..... """ ... " ... " 



. ,. OAMBRIA STEEL . 

TRIGONOMETRIC J'ORMULAE. 
TaJOOMOI'IdTIUC r17l'l'CTIONS. 

-+~,--t----;,} 0 Let A_ angle SAC _ arc BF. 

)I
~ Letradius AF - AB - AH - l. 

Then 
L • sinA . Be vcrsinA - CF - BE 

/' 

COIJ A - AC covenA _ BK _ HL 
• lanA - OF exsecA - SO 

.a. b COt A _ HG coexsec A - BG 
0 ' lie(! A - AD chord A .. BF 

cosecA - AG chord2A _ BI _ 2BC , JUOBT.£HOLKD TIlUNOLJ:S. 

~ 
In the right-angled lriante ABC, 
Let side AS -c , side A _ b, and side 

Be - a: let angle ABC - B. 
Then , 

lin A - _~B a - c sin A - b tan A , 
~A 

b -sin B b - c cos A - acotA --, 
tan A 

, 
_cot U • b -Ii ,--------

sin A cos A 

cot A 
b _ 13n B a _e cos D - b cot B --• 

~A 
, 

_ cosec B b - c sin B- a tan B -Ii 

~A 
, 

-sec B • b - ,------- -• cos B sin B 

\t' nI A 
c-b ____ con'n B a- v' tc+b) (c b) , 

CXSoeC A 
,-b -T _ooexsec B b - v' (c +a) (c . ) 

co,"cn A 
c-a . 
--- \ 'CI"!In B , c-vaq:p 
,-, 

coexsec A .. -- - ex9CC B C - 900- A+ 8 
• 

Area ab a ,-, --, a' cot A b' tan A c· sin 2,\ 
.. 2 - 2" ,c - 3 " 2 .. 2 .. 4 

-



'I 

CAMBRIA STEEL. 0>' , A TRIGONOMETRIC FORMUL..: 
(Continued). 

c a OBLIQUE TRIANGLES. 

h 1I .. !1 (a+b+c) 
A ' 0 

"''''0,,'1< REQUIRED FOll!lluLM 

A. B, a C. b C",1800-(A+B), b- ~.5inBI 
"" 

0 c_~ sin (A+B) ,m . 
. sin A 

A, a, b B,C sm B---. b. C _ lSOO_(A+B), , 
, . C 

0 c _~.Sln 

"" C, a, b yHA+B) }~(A+B)_900_%C 

7!i (A-B) 
,-b 

Ian Y2 (A- B) - a+b tan Y2 (A+B) 

A.B A_% (A+ BHJ1 (A-B), 
B - J1 (A+8)-% (.'\- B) 

0 
cos J1 (A+B) 

c-(a+b)cosY.;(A B) 

sin % (A+ B) 
-Ca-b)sin7!i(A B) 

-va l + b" 2a6.cosC 
,~ area-.J.<.i a b sin C. 

a,b, c A sin J1 A - I (5-b) (5 0) 

, bo 

cos J1A - I~ 
, bo 

I 

lan7!lA_ ~ (S b)(5 ::) 
~ S (5- a) 

2vs (s a) (5 b) (s 0) , sin A-
b 0 

vers A_ 
2 (s-b) (s-c) 

• b 0 

,re, area -vs (s a) (s-b) (s-c) 

A, B, C,a area area -
a' sin B . sin C 

2 sin A 

I 
""'" 



CA M BRI A STEEL. 

TRIGONOMETRIC FORMUI...!!:-{CO",intmi). 

""A 

t an A 

oot A 

vers A 

exse<: A 

sin 7S A 

tan ~ A 

cot J.i A 

OE1tBR..&.L. , 
.. cosec A -VI cos'A_tanAcosA 

_2 sin J.i A cos 7!Z A -vcrs A cot .!-i A 

-vi J1 vcrs 2 A-V~ (I-cos 2 A) 

.. I -VI -sin' A -cot A sin A 
~A 

_ I _vcn A_2 OOS' hi .'\-1 _ 1_2 "in' H A 

-cos· J.i A-sin l M A-v J.i+ M cos 2 A 
1 sin A _ I 

-. -- -- v!lCC'A- 1 cot A 00/1 A 

__ ' __ l .. Vf-COSIA_ sin_ZA 
COlI'A rosA 1+005,2 1\ 

l -cos2A w!n2A " 
---, 2- ' - '2 A -exscc A cot h A 

Sin 1 Illn 

I COIIA.r--_____ . _v~IA_1 

tanA smA 

sin 2 A sin 2 A 
I-cos:2 A .. vcrs 'l A 

l +ros2A tan ',A 
sin 2 A .. exscc A 

_ I _cos A _lin A tan %A-2sin' I~A 

-exscc A cos A 
. nonA -sec A-I_tan A tan Y.i A _ , 

cos t 

_~ I -C08 ..\ _ ~~~nA 
2 Z 

_~ I+C;S A 

tan A A A l-cosA ~l -COSA 
-l+.ec A -cosec -cot." liin- A .. 1+(05-A 

lIinA l +cosA 1 -- .. --.- -vcrs A sin A cosec A cot A 

>LA J..i,cnA l -cosA 
vcn 7'1 .. ..--

1+v' I -%vc1"5A 2+v'Z(I+cosA) 



CAMBRIA STEEL. '" 
TRIQONOMETRIC FORMUL.t:- (Conlinual). 

O};taB...A.L. 

I-cos A 
ex!IeC ~ A - --- - , 

( I +cos :\)+v'2 ( I +cos -'\ ) 
sin2A _2~inAcosA 

=2A _ 2 Cos' A_I _ cos' A-sin' A _ 1_2 ~in' A 

lan 2 A 
2 tun ,\ - l -tunl A 

cot 2 A 
coi ' A 1 -2 cot A 

wn2A _ 2 sin' A _2 sin A cos A tan A 

elise<: 2 A -
2 tan ' A 
1 tan' :\ 

sin 3 A _ 3 sin A-4 sin' A 

=3A _ 4 cos' A-3 cos A 

tan 3 A 
3tanA-tan' A - 1 3 tan' A 

sin 4 A _ 4 sin A cos A-8 sin l A cos A 
=4A _ 1_8 cos' A+8 cos' A 

tan 4 A 
>\ tan A 4 tan l A -I -lj tun t A+tan' A 

sin (A+D)-sin A. cos 8+sin n. cos A 
sin (A-B)-sin A. cos B-sin 8. cos A 

00II (A+8)-00II A. 00II B-sin A. sin IJ 
00II (A-B) - cos A. cos 8+sin A. 5in 8 
sin A+5in 8_2 sin M (A+8> cos _~ (A-B) 
sin A-sin B - 2 COli M (A+8) sin }i (A -8) 
COS A+cos B _ 2 cos M (A+B) cos }i (A- B) 
cos B-CO$ A - 2 sin ~ (A+8) sin M (A-H) 
sin' A-sin' B - cos' B-cos'A-sin (A+8) sin (A-B) 
cos' A-sin" B- cos (A+ 8 ) cos (A-B) 

sin (A+ B) tan A-tan U-
llin (A-B) 

tanA+tan H- rosA.cosS cosA.cosB 

Q U .. ., .... /OT Ii"',". 
'\lNCTIOS. ." '"' ", '" -

sine, cosecant, coexsecant + + 
cosine , secant, exsecant + - - + 
tangent, cotangent + - + -
versed sine, CO"crsed sine + + + + 



". CAMBRIA STEEL. 

NATURAL SINES, COSECANTS, 
TANGENTS, ETC . 

• .... -, ..... ' _., ..., ...... • 

0 ,,... ....... 00 ,,... ....... ... ""' .""" , ....... .""" ,..., ...." I .COlli ....... 
1 1.00015 ....... 

I.ooo:n .""" '""" .""" , .... .""" ''''''' .... m ..... " ....... 
, 1.00I:Ie1 .\IV9391 

,..." .""" ,."'" .W9m ,- .""" UIOI08 .W8917 
1.00122 .""'. 

a 1.00131 .""" 1.001.\3 .l1li80173 
1.0016\1 .""" 1.00187 .W813·~ ,.""" .0II71M3 ,.oom .l1li7153 

4 1.0024. .9117Mf 
1.00263 .!III7M7 ,.""" .l1li7141 , ..... .~17 ,.- . -. 
1.CIOM1 .W6-I4f 

, .wel~ 
.W51137 
.WMll 
.""~ .WSI13 
.W4822 

• .""~ .nm4 .""" 
• ...... ... , -, -, ..... , ,,~ • 

For function& from 83"-40' to 90" read froQ:! bottom of table upward. 



CAXBBIA STEEL. .., 

NATURAL SINES, COSECANTS, 
TANGENTS, BTC . 

• ... -.. - ... , - • 

• "T7ess7' 1.00&47 ..... n 
....... M UlOGSI .""" UU~ • .(107U .""" , 1.00751 .""" 1.00717 .m.87 ,.""" ... ,"" , ..... ...,"' , .... .111 IOBI , .... , ...,., 

• ,."'" ...... 
1.01014 .-.0 
1.01087 

_. 
1.01 111 .lI8II018 
1.ollM ....... 
1.01:1(1(1 .• 130 

• 1.01:1-17 .187e88 
1.0IW' .. "" 
l.mU2 .086162 
1.01301 .... '" l .mUll ...... , 
1.01691 .""" 
I.O IM! ...... 
1.o lr.ll5 ...... 
J.oI",,1I _n, 
1.0170.1 """ 1.017~ .om" 1.018.5 .... 'n 

11 l.oum .l8lm 
I.DIII3O .18.0118 
1.0.II1II ...... ,..,.. .."'" 1.02110 .IINUI 
1.112111 .1118748 

.,, '''''' .1178148 ,. ,."'" .", ... ,..,., .117&92 1 
Ul:1-l28 .178295 , ..... ..,.., 
,."'" .., ... " 

• ...... - -, ... • 

For flnetlolll from 17"·10' to 83"'-30' read from bottolll 01 table Ipward.. 



~ 
0>. CAMBRIA. STEEL. 

NATURAL SINES, COSECANTS, 
TANGENTS, ETC. 

• ... .... , .... " CIota.,.u ... " -. • 

403314759 ,.- .074371) 
U1470M umoo .073112 
402 103318 1.0:2710 .O7~ 
4.lM:m8 ,m," .072370 
UI25614 1.02\114 .0711\87 
..0610100 1.(12~7 .071m5 

1.()3()jIl .titmIJ 
1.03131 ....... 
U13211 .""" 1.00290 .~U8 ,.- .!NI7f1~ 
1.00447 .~75 

.2e71HO ,.""" .""" .27IO&Q ,.'"" .1165111'1 

.27U~ l.(XIe\ll . ....,. ,,"" 1.00114 .""" =-ro '''''' .""'. "'.., I.OOIlH .""'" 
,.- .!NI1282 
1.&1117 .... ~ 
HHQ .""" 1.04295 .""" ,.- .~"" 1.(lH77 .!NI7UI 

, .... .""'" ,.- .""~ UH7U .... '" ,."'" .1163117 
I.CH~ .~"" 1.(160(7 .gsl~l 

I.OSI~ ,$Ii]M7 
I.OS24& .960164 
HIM47 .lHn43 
1.0iI449 .~"" 1.0M52 .$47397 
1.~1 .1H~42 

1.057112 .1H5,ng , ...... .... '" 1.1lMI76 ~ ... 
• .... .... , -." ..... ' c.-, ..... • 

Fo:r fu~ from 70"-40' to rr-q I'f!ad from bottom of table upward. 
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• Siu. 

OAMBRIA STEE L. 

NATURAL SINES, COSECANTS, 
TANGENTS, ETC. -, ..... ' " ..... , .... , c..loo. 

..""'" .942641 
1.06liM .$-Iltl6/! .- ...... 
I.OM18 . 00"" 
U.". .""" .. "'" .1m681 
U)(l7Gl .~72 
1.~8 .""" .. - .~19 

1.07115 ."""' U"'" .9325M 
urn" JI3lfllO 
1.0U79 ,1130(18 
U17602 .""'. \.07727 .U28270 

.. "" .!I'l7lSt 
1.071181 ..... 
1.0811» .oum .. "" ."'"'" 1.(lS37(l .11'12782 ...... .921638 

1.08636 .""" Ul8n l .Gl~ 
1.08\107 .~18216 
1.0Il0f4 .g U06O 
1.0'0183 .91M'96 
1.011323 .01472$ 

I.I»IM .01$15 .- .9123!08 
1.N/OO .0111 154 ...... ...... 
1.IIlOfl .Q087M 
1.10189 ."'''' 
1.1003& ..... 
U IM88 .!IOM75 
UQMO .-1.I ()103 ."'''' 1.10lU7 .901329 
1.l1103 . ...., 

". 

• 

ee 

For funceiona from 64°-10' to 70"-30' read from bottom of table up_rd. 



620 CAM BRIA STEEL. 

NATURAL SINES, COSECANTS, 
TANGENTS, ETC. 

1.11 2110 ....,. 
I .\IUQ .8O'I~15 
1.11579 ....". 
1.\l701O ... OM 
1.II!103 ...", 
U 2057 -~ 
1.\2233 '''"'' U UOO """ 1.I!568 """ U:ms """ l.I:MO """ 1.13083 .....,. 
\.13257 '8"" 1.13433 .881578 
1.13810 ,."" 1.13789 .878817 
1.1:mo ",.M 
1.14152 """ 
1.14335 " .. " 1.1~21 "" 1.14707 .8"''' 1.1(896 "'"' "..., ....., 
1.152n .811747G 

1.1M70 ....", 
1.1MM "'~, 
1.1$8&\ ""m l.lilOMl """ U62W .8110149 
1.1&1.(,0 '''''' 
UI\6Il3 .&i71G7 
UIl8ll8 '""" 1.17075 """ !.Ins:! ""'" 1.17493 .M1lI7 
1.17704 '''''' 
1.17\118 ..... 
1.18133 .. .., 
1.Is:w) .&14951 
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CAMBRIA STEEL. ,., 
NATURAL SINES, COSECANTS, 

TANGENTS, ETC . 

• ..... ..... , ..... 
U8Se(I ... "" 1. IBm ..... ,' 
1.19012 - , 

SS 1.1923(1 -""" I.Il1o'eJ ..,"" 
l.I !H1Ol """" UWlO .."... 
1.20152 ..,"" ,- ..... , 

S. ,.- ...... 
''''''' =~, 
1.211»\1 ""m 1.21341 " .. ~ 1.216$4 """ 1.2]830 - " .. .819152 

.sm8(l 

.815&:11 

.81U IB 

.812-123 .. om 

s. ""''' """" ...",. ... "" .• m~ 
...", 

.7 1.23214 .""" 1.~89 .,""" 
1.25157 .795121 
1.21M).17 .""" ''''''' .7913;'9 
1.2GG15 .,"'" 

as ,- .788011 
1.%7191 .7862\7 
,n", .784418 

"'''''' .,""" u,'" .-l.283U .""" 
• ..... -- - ..... ... • 

F .... fuDCtl ..... from ~1·.10' ~ n° 80' ..... d from bottom of table u~. 



••• CAMBRIA STEEL • 

NATURAL SINES, COSECANTS. 
TANGENTS, ETC • 

• ... ....... ,,,.., ....... .... , ..... • 

.. ,,"'" I.ZJ.IWil72 ... .. U .mlte ., 

.814G12 l.im6788 ,.- .716312 .,"" \.2200121 ,."'" .773472 ..,,,,, 1.21301100 l.M07 .711625 _. 
1.2O.mn ,.- .7(1!lnl 

""M 1.1Q881&t ''''''' .787'1111 

""'00 OJ'''' .7M)44 ...... ".,,' .7MUI ... "'" UIIS3 .'''''' .,.., 1..\1$011 .,,-
.859lt4 1.31&7 .7:.8514 .... ,~ U 2 1$3 .75051115 

""" U2.KI1 .'M710 ..,,,,, ,,,.,, .""" ..,,,,, U3m .", .. ,.m, IJMli ." .... .... ," """ .747025 
MISl 1.$4212 .~UOIl8 

.""'" '''''' .7431~ ..... 1.34~17 .1411~ .,"" ,..,,, .= 

.{Ill!33l """ .mm ""., """ .""" ..""., """ .= 

..,,,. 
""" .7lI3M .. " ... U7105 .""" ...... , 1.37481 .727374 ...... 1..178110 .7"~4 ....... 1.38242 .""" . ""'" " ... .121$$7 

."""' , .",.. 1.:wG18 .7111340 

.~132CI , ..... "" ,- .717316 
,976996 U123Ufi """ .7U28(I 
.~ 1.01711074 , ..... .713251 

.""'" I.OlL7Ili8 ,.- .7112OQ 

. ~IW , ........ 1.41012 .1011161 

,.,.", 1.41m .7071iJl' - -, ... • 

V .... rllllCt"'" from 4S·Q to Sl°..()' rftd from OOttolD 01 table u.,..-ard. 
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CAMBRIA STEEL. ". 
SQUARES, CUBES, SQUARE ROOTS, 
CUBB ROOTS AND RECIPROCALS . 
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CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS . 
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OAMBRIA STEEL. 

SQUARBS, CUBBS, SQUARB ROOTS, 
CUBE ROOTS AND ru:CIPROCALS. 
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". CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS. 



CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS. 
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•• 8 CAMB RIA STEEL . 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS. 
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CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS. 
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CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS. 
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OAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS . 
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CAMlJRIA 8TEEL . 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND UCIPROCALS . 

" .... 114721 " .... " .... " ... """ """ $2 1480 

""" 323781 " ... -, 
""M 

""" ..... 
""" .,,'" 
""" ..... ..... , ..... 
'31NI 

""'" "'""' "''"' M"" ...,.. ...... 
8074<1 . ... " 
3f8100 

""" ...... 
S5 I IHQ 

~-...... 
W'I' ..... .."" ...." 



OAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS. 
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,34 CAMBRIA. STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS. 
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OAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS. 
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CAllBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS . 
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CAMBRIA STEEL. 687 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS. 
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CAMBRIA. ST EEL . 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS . 
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OA..M.BRXA STEEL. 

SQUJ..Rl:S, CUBES, SQUA.Bll ROOTS, 
CUBE ROOTS AND RECIPROCALS. 
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040 CAMBRIA STEEL. 

SQUARES or NUMBERS 
AND FRACTIONAL INTERVALS. 

J'n.ctlon , , • • • • 
i. 

, ..... ,.- .. - .. - 1I.000a0 11.00000 

i. 
...... I.OSI49 ".OIn .. t.m," 11.11514 n.t'"' 

i. ._" 1.013" " .!lU8 '.laue 16.u,o,8 lI.nUl .. .ootUT l.otU, ' . lU11l ' .autl lI.mao lI.notl 

i. <- 1Hi:] 
1.121'1 ' .11391 1.37891 11.60391 n.un! 

i. 
1.11131 ' .11860 '.4.1U15 16.61110 11.18711 

i. 
I .IHII •. sun ' .l1m U .1'1II'7t U .HI" .. 1 SS011 . ... HI ' .Mast 11.11&96 II lOIi1'l 

i. li .01NtI 1.1616S ' .11663 ' ,"&111 IT.OIM3 u.:auu 

i. .Olt"' 1.:10103 ....... ....... 17.11478 " .U6OI 

H 
.01«1& 1.S3691 ' ."Hl ' .Mltt 11.1'1'441 " .516'1 
.MUU I .USH ' .1no. 10.010'7' n .UK.6Io U .T&I2t 

ii <- .OSIHM 1.t1011 ' .'78615 10.16011 11.&SU6 11.1101' 

" 
.GUllO I .U1l1 •. u.n. 10.16001 11.16"6 t'I'.O'lt1ll 

ii 
.Nms UlaU u" .. IO.Hon n .n?u H .UUI .. ,OIiUI 1.15U68 ' .99US 10.4.&118 IT .• nts :17.19861 

ii K ...... I .MUG . .. '" 10.MI50 11.01:&50 " .HUO 

i. 
.0'70517 1.60111 l . lU06 10.IM31 1I.1U" n .ft"! 

ii 
.00tl02 1.6UW I.tono 10.76660 18.nno t7.8n60 .. """ 1.611.11 1.11663 10.86'" 1I.tUU U."'" 

jj h .0n6M l .mM 'S41H 10.91'261 1I.1t7M lI. ttI .. 

ii .10'11" 1.7U" I .d017 11.000HI 11.13167 te.sSln 
ii 

. 1111H I .SO_ I.UUS 1t.18OM 11.16811 1I.15MI .. . IHUO 1."TH ....... 1I.1IHO 1!.OOf.U U."'" . ' . 1'0628 1.1906! 1."053 11.H06J 1'.1406! U .ltOU jj • 
ii 

. 11111&8 l .tsS" 1 .71109 11.U434 19.'"69 ........ 
ii .""" 1.'71" .. """ 11.601" 11.41_ n .m" 

.1Tn71 1.\l1:113 ...... 1l.'tOtIS 1'.DaHI It.SHTS 

ii <-

I: 
1.06641 1.14111 11.IIMI 1'.Ul'1 II .HMI 

ii 
1.11117 I .Olm 1l.tu07 II.UOJt lI.usn 

jj 1.11111 1. 0047S luum 19.H'n ... -s.sosn I.J?S!t 12.140117 20.10111 30.0nn 

jj ){ 1."000 ....... 11.S6000 " ...... SO. IIOOO 

ii 
1.lnn .. "'" 11.11961 "."'" 1O.41:nn 

jj I.sun 1.'0'tU It.tI'n lO.UIIS SO.19ns . . I .HIU I .WI7 1I.580U 10.1'4107 SO.167" 

ii 
,., .UUM I.Ul'l I . IIMI It.lnn :lO.IIUl IO.HIU 

ii .lSd21 :I.'IHKI I .• un I1.SOHI :lo.n,u SUINI 

ii . IUDH :1.1«1041 '.'11" 11.11_ II.IOU' U .S9004 .. . nuSi I.ItoOt ...... 11.0:1169 st .UW u.~ 

it " .1_15 1."GIlI 1.19061 IS.Hoes t1.stOl.S U .lwa 

ii . U04OQ 1."111 41.17190 U .INll 11.51610 U .ll'" 

ii ....... 1.'4311 '.0&'" U .J4IIll Il .UOU 11 .,"11 .. .4111411 1.7U17 7.1"" 11.41257 11.0MS U .11011 

ii II .'HIH I ."'" ' .ltI" 11.1"" II.'TI" U .U.,H 

ii ....... .. "'" , ...... 13. '1111 st.u," H . 'U6S 

it .IIHOt 1.'HI0 7. H141O lI.ml0 H .ICIIO " . 700110 .. .6HS07 .. "'" '.47111 II.HeN H.,un H.IISM 



CAMBRIA STEEL. M1 

SQUARES OF NUMBERS 
AND FRACTIONAL INTERVALS. 

rraeUon • , • , 
" u , 16.110000 " .00000 W."'" 11.00000 100.00000 Itt.OOOOO 

h h 
11.11171 " .ttltt H .Siotl 11.111" lOO.UHI Itl .SUIt 

h 
It.HIIi U .UUI 14.6OOt1 11.1tS1l 100.11191 111 ...... .. 16.11470 U .iUU " .lIUO II ."'" lOO.hl10 IU.OUU 

h n U.1Utl O.'''U U .OO3I1 11.11191 101.Iun IU.nlll 

" 
U .tUfO IIO.OKU 11.11110 IS .UUI 101.168tO IH.1IISf 

" 
n .lsnt IO.Ullt ... "'" n .IH" 101.1N" IH.O'/I" .. n .uI., IIO.MUI 1I.7IIH a .Non lot .lml w .unl 

" " 
n .ltltS ... "'" 11.015103 IS.Utu lot.1l1tS 1I1.1UN 

" 
H."'" ... "'" II.HI1I 1S.1I111l1 lot.USIi Itt. lllU 

ii 
n.8tH1 11 .IUti II.IIUI 1S.1U1t IOS. ttHI Itt.IUIl .. $8.09101 Bl.Uln 11:1''''' .... wn 101.1170& 1I1.lum 

ii n SI.WII 11.11011 n .osll' .... 1t016 IOS.'UII 111.11011 

" 
U .lml II.!MIOI n .Hllt M .mll 11M. Ion. 111.11001 

ii 
U .I?W II .HOSO 11."781 M.tWO IIM.Usal IU.IIO!O 

.. 18.11''* 51.13$111 n .lICHu 81."'" IIM.1oU,* m .ultl 

ii Ji H .OI2to II. IIUO 11.05160 11."160 101.0lI60 It1.H'60 

" 
19.11801 11.'1'1"1 II.HOM II.UII! lOO .SU04I 1I1.IlUI 

ii 
H .IHIO 11.016&0 1I.I1tl0 II.IUIO lot.11MID 11'1'.1Il10 .. n ...... 

U .11UI I" WlI 
lun" IOI.OUU tn.'lIJ1 

Ii n H .M161 13.11261 It.097H 86.7ISII lot .SUH In.t1l11 

it 10.O&1t1 U .'OIU " .Il1n n .OIIIS lot .n017 113.1114' 

jj to.ttlll U .'IOH " .11111 " ...... IM.,"l1 w ..... .. to.11I1I ".1~ It.mll IT.HTIO 10'/ .11611 lIt.OSItO 

jj .. 10.,",,* " .StoSS 10.H061 " ...... to'/ .t4OQ 119.11OU 

ii 10.14001 " .UII4 " ...... ... 1 ...... ID'f.KiOt IH.nUl 

Ii 11.0&001 " .USN 'JO.MIkHo Ia.I"H 100.:noot. 130. IOIH .. II."OU 01.0&113 " "'" ea:run 1011.llMB 130.11'" 

Ii n 11 .11I1t 1I.1t"1 11.11141 It.OII4I 101 .... 1U 110.11141 

it 1t.1tJd 11.1490'1' 11.11U1 H .UII1 101.1"81 UI.IT"" 

ii It.UIU 11.78111 11 .unl " .U'7IS lot .lH7S UI.lSm .. 12.0&111 ".01581 11.tUU ".tiSS1 100.IUll lU.ltoe1 

jj M d . ..." N .tsOOO ft • ..." ... ..." 110.UOOO ItI.11OOO 

ii 1t.'iSS1 &1.4&461 n .11111 90.14111 110.1'1'137 It1.toMl 

jj It.U'" N .7an n .nlts 90.141" 1I0.toTU ISS. till" .. U .N1I1 .. ''''' 1UN,.,.., 1t.IUll UI.utI' IU.UOSS 

Ii n U .OHII n .I'IU n .II141 '1.11111 111 .51&41 tll .'UU 

ii n .nl7S n .w" U . ilUU U ."OII 111 .896'1 IU.OGHI 

it " .1'"14 n .MIIM n .u," ".- 111.12111 1".11101 .. " ...... n .tot" " .IIIS' " .14001 UI.1I3M lst·.m" 

ii .. " .'SOU 11.1.0&3 " .ItOII 92 .14051 1l1 .• SOU UI. lIOU 

it 1I.0t7to lI.mll 7'.UOIO " .tUN lll.sutO 111.10111 

ii " .10lIl 11.1181' fI.UOII " .IUlI Ill ...... ISI .... I. .. 1I.'UtI II.U761 1I.SOld 11.1(111 111."'91 III.usn 

ii II W."'" 1t.0000" 1I.lnll n .M7" lU.IUII U'.M111 

it .... uea II.WU 1I.1U11i H . llIOIlI 111.1H11 ISI.KlII 

ii te.IU60 at .ntlO 71.01"0 .... 4MIO 114.HllO U1.m10 .. te .SItU It .DON 71.18911 .... 1Il0l 11. U6S1 137.1t11l 



... CAMBRIA STEEL. 

SQUARES OF NUMBERS 
AND FRACTIONAL INTERVALS. 

J'1'&etJon , • , , • • ---- - --- - - - ----
ti " .m ... 3.061$0 7.56160 a ,MUII 22 ,K1I0 13.06160 

ii 
,",182 S.UTn 1."8&8 a . 17993 22 .71118 U.2UU 

ii 
.&Iosn 1.172U 7. 71UG 14.19785 21."031 u.um 
. IUOlO S.W?' 7.81211 If.UUS 13.01001 31.60376 

ii II . 6601H S.WI' 7.91011 a ,53516 U .1I01l :tl.7a~I' 

it 
.686791 3.3UM TH829 If.SUU n .S107t U .H71M 

ii 
. 711916 I.3HU ' .OH91 16.Tlfoil U . 'fU91 '6.1U41 .. .TIMID 3.U7I1 '.17&03 14.8H73 "'.6U53 " .UHI 

ii ;i !mill 
S 51$63 8U5U 15.01513 U.T66U 1&,IU63 

it 
3 57UI IU571 1$.1369' u.uau U . 69945 

ii 
I usn • "'u. 1I.ua19 14.01119 " .wn .. 3 nno 86inU 11.»110 U.UU5 U.06HO 

ii II Jlii 
S153ft 8U891 U .60S91 U.UU! 13.1"91 

it I.uno ""'. 15.627110 u.usu 36.U910 

ii 387698 81U" 11.7_' ' '' .&a811 35.42598 .. 3.U771 ._. 11.8152& It .U3n 13.11276 - --- - ------- ----
J'radloon " " .. .. .. " ------- ---- ---- ----

" 
, 1"".0000 1&1.0000 198.0000 121.0000 216.0000 189.0000 

to 
144..1510 169.nu 116.8160 HI.'U5 117.0010 190.0635 

" 
141.1OS9 110. 6189 19T.fU9 226 .8789 In.0039 191.1189 
l".tl88 In.tot6S lU.UU 227.Ull S$uloaa tH.l96S 

" 
;i 101.7.01H ITl.I616 1$9.1116 m .75" 261)'(;lH 191.2616 

to 101.7.77U lU.OIIit SIIO.a9H 129.711' tll .OIIU "'.1119 

" 
l&&.n62 lU.tlO1 tol.,"1 JII().Hot tll.Ol6J 2U.UOII 

.. l'9.Hit 171.UK 1OS,1716 Ul.SlOt. 2".0.&19 19I.'aN 

i. " 110.0615 171i.HtI SOI.06t1 UI.HU U.UIIIU 297.5628 

to UO,8291 116.Ul1 SOI.9Ul ISS.OI66 UO.0791 Ul.6UO 

it 
111.5977 1".1217 IN.""" "'.nl7 16&.0971 299.1127 

.. UI.IIS2 11'.0657 10'.7m 218 ,1301 n7.un .aOO.IOU 

ii Ii 18.1,1&(111 111.19l1li 201.6406 231.StcIII 21S.1406 101.19OIi 

i. 
In.91110 l'J9.nn SO'/,HOO 237,1615 1$9,16110 201.9111 

ii lM."I' IIG.H" 208.'Ut 231,11" 170.19U lot.1III64 .. 161."91 111.1OTS S09.IU1 lI39,:l8U 171.un lOCI. un 

ii ){ IN.noo ln,noo 110.~500 240.2500 nt.n.oo 106.JiOO 

i. 
U7.0I21 16S.()9U Ill.un UUltT HI,U21 laUU7 

it 
U7.11" l as.9Ut 111. l1li64 2U. t91' 17'.31" SOI.«l' .. UI.6OU 184.7900 111.9771 2U.I680 17'.sa:&l Sot.MOO 

Ii Ii U9.S9OI 1811."06 SIS.It06 2".14(111 HI.StcIII 310.M06 

ii 160.11O'f 18U931 Sluon UUI81 271.&307 lI1.1t32 

Ii 1&0.9721 117."" 111.721'1 1It6.(1911 271.In7 111.8471 .. 161.1'" ISS.IOU ttl."ll IU.0'J91 271.11" 311.91tl 

ii " 161.5615 189.0618 ttl.HIB 241.0618 IIG.HU 318.0615 

it 
US.I~ 189.9229 UI.'aN U9.Ot19 SSI .IlOt St'.un 

it 1".1601 190.7102 U9.tlM 160.0351 181.6&02 SU.SS62 .. 1"-1619 191."" no.»n 111.01" ZU.T1l1 IlI.U" 

it ;i 161.1666 1911.II H 221.U56 IIn .OIH 11".1511 319.1101 

it I H .1111 Its.3US In.1961 103.00&II taI.HlS 3tO.un 

Ii un.S?19 l H .tn' lIS. ISS' u".oon 216.118' 311.1U' .. 1&11.1885 . 190.1160 22'.06S. 256.0010 211.1181 322,6760 



CAMBRIA STEEL. ... 
SQUARES OF NUMBERS 

AND FRACTIONAL INTERVALS. 
Fr..,UoD . • • • • " u 

* 
K "'.IIUO &0.011" 11.lIII0 " .MIH 111.MIIoO 138.01150 

ii t1 ."MII fO.lCHon 1I.'UI' II.M,n 111.1'161 lS1.4.",' 

it 
n .,usl 10.1'7" " .IIOS' 11.11111 111.UUI 1".19186 .. " .1.,.11 lO.nlH " .1&101 U .""'I 11I.lml U'. IMS1 

it H 41.4.1011 11.03111 n .1I01l H .INII 111.11011 lS' .UIll 

jj t1 .• un II .t'7IM n .lSl" H .'HOt. 111.IUtI IH.1Of.1H 

it " .'3111 11."'" Ta.IUll H .''''I U1 ..... 11 aO.nul .. IT .06101 11.1"11 Ta.""" IT.101"II 117.HI03 110.1'411 

j; " IT.IIII.I II.OIHl1 TI.1t6U "'.11111 UI.lt6U 14.1.01'" 

jj IT.UOl1 II .nIK 11.0'111 IT.IIUI 1I' .iOnt IU.SI6" 

H IT.IK" 1I. lOIn 1I.nlH H .US1l 11 . ... 1" If.l.1M'f1 .. IT •• IUI 1I.1HI0 ........ " .IUIO I1I.mu 112.13110 

j; H 4.I.llltl 13.001'1 1I.I1.tl " .7UI1 l1'.IIItI 1&1.Io03t! 

jj 4.I.N"1 13.11110 10.1 .... H .OIno 11'.'70')1 al.81710 

j; "'.111&1 U .IOOt. 10.431&1 H . l1ln 11O.IU&I 143.16098 .. 4I.1Iln 13.1601' 1O.11IH H .II7"74. 11O.~' 1"'.IU2& 

~UOD " " .. " n " -------
~ 

, 'U. GOOD MI .oooo .... -"1.0000 ,U.OOOO 11'.0000 

h 
ISI .121O 111. 188-1 "1.UIO 'U.llSi '86.1760 iSSO.1S&I 
IU.IU. IU.'''' 101.IOSt "3.'sa. "I."" IU.,789 

~ .17.1..,. "'.171' .oJ.TOaI u,."" 'N.ISS! IU.SlU 

~ " IU.IlN III.UK 4.CNi .OIK 4. ... 2 ... '".IIK U4..7'" 

h 
IH.14" "1.911' 1Ot.11" "'.1'" "0.1994 I3I.IU' 

i. 
nO.?SlI "'.1601 IOT.IUI 4. ... 1101 nl.WI U1. i6M .. "Urn 11'.1I0I0 1OI.7In UO.H" 'IS.UU U9.11H 

i. )( 'U.061O nO.NII 4.10.01111 4.11.661' 4.11.0121 1&0.1621 

h 
", .• ou '71.11M 4.11 .1111 4.1'.111' nl.'UI U'.OI" 

ii 
"I.U11 n'.t1S7 4.1'.1117 4. ... . U7 ", .... 7"7 "3.'7'1' . . "I."U 371. ltar UI.IIII 4.".6117 '".1U1 "'-1307 

ii " 131.Il0l nl.'tot tt'.l," "'''.1tOI "' ..... "I.ltot 

i. 
1,..1tOO 171.101' UI.4.110 '".SU' .... -"'.8611 

jj Ut."I' 111 .• 1 .. tl1 .1t" to, ...... 1OI.<lt.a "t.l1" .. .".Of" 1Tt.0HI 4.11."" 410.10'11 10& ... " llO.TaU 

jj J4 3''.Il00 .... -<110.1100 '".'100 "'.- 161.1100 

i~ 
UI.t.011I lit ."" 'It.PSI '11."" 107."7'1 IU."n 

jj 
U ........ US.ltl<1 'H.'''<I ," ... 1t. "'.- 111.1114. .. .... m. m .tllO ....'" '''.Il00 '10.,nl IH.taO 

ii " '''.1tOI SU.llOI 'lI.ltOi "'.WIII 111.1tOI 1".1'" 

Ii 
..... 0111 ........ '".1IO'l' '11."31 111.3011 IIt.Iln 

ij U'.1111 '''o!lr. "'.- &10.U11 114..1111 "1.0IT1 .. 110.1911 .... . m .I'" "t .10n 11I.lt11 MI.I11l 

ii 
,: Slt.I&SI Ito.OIII UO.HII '".0111 111.1&11 ",.0"1 

ii 
SlI.1114 IIl .n7t tlt .1IOt "'.Ult .u .• tu ,u."n 

ij IU.'IOI .ts. iSS" UI.1601 &1' .nn 120.'101 1&1.0311 
SI'.GIIt 111.77" "".4.l1t t7"7 .tt" 611.11311 GS . ..... 

it " '''.'IK "1.01H '3I.71K "'.IIN ........ nO.OlM 

ii U7."1I aM ...... 137.011' "'.1113' Iu .• m n1.ll018 

Ii IH.IiIl' "'.101' n'.I711 "I.un IU.ll1l n3.00I' .. 16I.un "I.TItO 13 . ..... '".'160 In.1Il1 "'.1010 
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CAMBRIA STEEL. 

SQUARES or NUMBERS 
AND FRACTIONAL INTERVALS . 
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CAMBRIA S TEEL. ... 
CUBES OF NUMBERS AND FRACTIONAL INTERVALS. 

hoeUoa 0 1 S .1 6 I 

".~ .O~SOilil t= ::= ~:= :U!m ~:~:= .. -h .0314416 1.1"".1 ' .n , us SI.'1SHO 6f.M711 119.UU' If .. .0s l2397 1.3OUU ' .17115' It.ilUI 68.606st IU.IUtl 

." .. .000,IU 10.OIat" 11."219. 1S7.0I871 . . }t: .001n' l !'rr'llli ' .unos 30.11718 'I",~ '. ,U.".,'. 1".61133 

i-r ~ ::ro:m :g: ;~:;; :::m: ;:::.,:~ m:~m 

11 ~ :~m~ ~:m~: n::m:~ :t::m ;: ::~:; ::U~A: 
/i
. '.'. .OSOlI71 2.21lO'JU 12.3611.01 II .U692 10.10119 1"."'88 

.0&06189 I .UUIl 11.'16601 Ii .Uln 'I.n-au UI.INn 

.. ~ '.',,",!!',! i~] IS.SlUM sa."ua ...... ' .. ", •• '. 1".18711 H ... • IS.UUlI 1t.1211' 11II.01lsa 

H?! :~::: :u:m: :tm~ :: :L~: ~:t:~m 
.. }{ .1260000 . 11.11$000 4.2.'7100 t1.IIIOO 1".11100 

it .16911121 I .BtOSU a .21a2l2 '6.os.n U.OS"' 16t.U708 .. h .1719186 ' .81"97 11.11"11 '1.21.11.1 u.nua 111.11111 H.. .10113201 UIUI17 U ."UIIfo UAIU6I 11.'3979 I7I.0UtI6 

.. U .I"I~ 6.InOti 11.087191 u .lun II.Ul" tn.nall 
It.. . IU'US f.. IIfoU" 1I.7UiOI u .lnn 100.'(1019 llO.IIIIS tt .SlnOl1 f. .lOUto 1I.U0I89 10.14131 101."613 IU.9nl9 #.. .17UO'I" 1.00000UI SO.0II5917 11.4.1697 101.0'1'011 lIT.OUIl 

.. y. .6118100 l .snliS to.7n81' lS.nUII 107.11111 lto. 10111 H .. .4711&3n ' .111"1 tl .1I1947 " .0IS7I 101.1010. ttS .tslH 
it .,"".1710 . ... un U .lnSt6 " .6Use 111.unl ItI .S76U if.. .lOOInl 1.1$1610 U.tt7IU 11.71911 11.1."," Itt.1IOM 

.. Ji .,,"Slt I .lun7 ".1UI12 111.11151 111.11761 101.71130 
II .. Ii .7"'911 1.116910 14.U7021 ".50U' U8.09971 IOfO.ossa • .• unu 7.17.11" 1I . .147U2 11.0661.1 120.11011 201.12007 

~lIrLc·c·+c·'e"""~·"::'I_'C·="''''""''-I"·"·C·'~-:=~1~12U,·,·" .. c'""'+'"'e'~' "'''''''' ,_100. ' 7 I I 10 11 

.. 0 111.00000 IU.OOOOO 111.00000 7H.0000 tooo.oooo lU1.0000 

-If ., m:m:~ ::u~:~ m::~ ~!::~m :::::~~ mum ir ~ tlI .2U03 SH.H", 110.11171 711.01N 1021 • .1891 1311.nu 

,;{. IIt.WIO 311.70601 ISI .S769' 719.7988 lon. I7O'1' 1371.8916 if ~~ IU.uan 161."1It6 UI.H'71 717.&117 UN7.11I' 13N.IU2 -h UI.889'1 171.10'1'37 648.8101' ,"'.118.1 1017.UU 10&00.2"' * .. '.0.4.9680 .171.17160 '11.11891 7U. '681" 1067.0'110 1411."51 
K IU.l«163 Ut.O'I'IU ,u .• tau nU6Il 10000'.a!108 16U .• 181 11 . ~ 267.'2108 UI.0I1U In.nOll 799.1017 10I6.nos 14.11.716.1 
--L Ut.IUSS 191.018&0 1" . .1un 1107.10.&7 l 09a.7I02 HU.nO? it ~ '".19117 UI.OISII NO.I7I1' 111.761.1 110..7101 lU'.7I1I 

}1i U t .OIlS" '01.11086 68'7.nnl au."" lU'.nll tl7l .81N if .. 161.'1176 olO4I .U16t ,".02191 US.2U' 1l1l.89U UIS.9UI .. n 168.77901 Ul.Uln lOO.lnn NO .• 641 1117.0'759 U96.IIt1 tt .. 170.6130'1' UI.IU60 507.nw 1UI.,n, I1U.ll11 1$08.1102 



CAMBRIA STEEL. 

CUl!;ES OF NUMBERS AND FRACTIONAL mTERVALS. 

rn..uc. 18 19 21) 11 11 " 
1-... ;;;;.c. "";;;;;~ I ~ .. ~ .. o.~"";;;;;, I -,,,,;;;;~. ,,,,;;;;;~ 1 9UI.OOO 101&8.00II 11111.00II 

6891."11 '921.910.1 8()'11."I6 UU.".I 10159.008 1UM.U7 
"".«17 '"1.267& 11110.9395 14t7.UI 10130.53! 1"".01 
6016.11110 70111 .07-'0 sm .uliO Ull .1M 10922.171 1-"".991 

.. , 
tr il to .. 
.. ~ to .. 
;.;" 
;.;)4 
ii " 
ti~ 
.. " It .. 

6071.5_ 71SS.5UI UOS.1IM IIMI.7OS 11011.1'1 11168.078 
11n.0"0 72OS.OS4.1 UIIO.8I9t 9610.120 11108.121 11669.7011 
itN.IIU 7213.193( S45I .lto'! UU.OS7 11101.154 11711.111 
6267.6691 73".806' 8636.Mll '8&1.951 UI95.I&7 lun.IOS 

53S1.62aG "1'.1750 aall .1250 "31.175 11390.111 11977.811 
&3H.OII' n".IOOfi S&14 .16" l002l.m 114111.ln 11011.698 
6<l1iO .U79 "68.SMS 8711.6811 IOUI.7111 1111-11.121 UI8I.Gn 
6521.09" 71S0.8U9 88U.6MS 10200.66& 11171.710 11291.001 

&191 .7'" 7103.73" 89-".1719 10189.109 11,"'.117 ISst • . ,,, 
6617.93ts 7777.1023 9011.1111-1 10571.051 11171."7 1S5Ot.IU 
In,.uS? 7150.9166 901'.607' 1N67.ltt n'n.701 1S609. IIS 
6791."69 nn.un '111.15-13 10117.1iOI 11063.082 1S711.21l 



CAMBRIA STEEL. 

CUBES OF NUMBERS 
AND FRACTIONAL INTERVALS. 



04. CAMBRIA STEEL. 

VALUES POR COMBINATIONS OF 1f ( .... 3. 14159265369). 

Combination. 
Valueo (or n . , , , • , 

1>'/: .... ....... I .HIII' .... 111 ' .wm is,"",1 l'.fonu .. 
.TlUts l . eTOT" 1.'"114. I. 141M' 3,tU"1 .- .... 

"< .IUltt t.Of71K 1.1101" I .Mutl 1.l1ftK .- ... ....... .. 
."21H .'7&13ts 1.17aon 1."01M I .MS'" a" 

"< .1'"110 .:1111" . lStot. .18"" .ta17&1 ii '········· . .. .onnl . INUO ."'11& .""" ."OIn Sf " .. 
"< ... "" . 09'115 .H7UI .196110 .UNSf ii· .......... 

'- .... 1. 141111 1. I1OTH l.onn8 .'I'unl .&WI' 

" " ,nUIO . 1011420 .n4.no 1."SUO I .H1H' .. ...... 
< < .o.uto't ,onu, .011"' .0011" .006.81 . ". "to' . 
--.. .. ..... " ... THO " .Hli71O 11.""70 IlI.ItIH tu.utuO 

< 
.,.;" .... 1.14111' .... HIM 1l.006t7'1' t1'.~1 SOI.Ol'T' , 

.nUlO . 101a11 .mlls .00OSH .00SIIl - .. ......... 
'" y.-;-" I . lUI" I .TTS"" I.'""' I .UIU' 1.lIm. , 
V7: ......... .11UI0 • lMtto ."" .. .UU 2I .nun 

..,.;2, ••• '.NKOIo 1'.TIHOt 1t.6OUU It.Ul4l1 n .SUOH 

" . 1011U ....... . IOUt.! . ...... ....... ii' .. . ....... 

V"";" l .nUN I . IOM" 1.1""10 I.N' '''' I .MSUI 

Vn: ......... .M&11O .", ... . """ 1.lSU7 • I .I&IIM 
< 

nVi7· l .nUN I .N"OI ' .St'!'J1l 1.0It11' 1.81"" 
" v~· .... · .. · . IMIIO l .llUTt I . .,mt S.INT" .. """ 

n." •.... 1l.006m II .OIUU n .Ol8UO 1 .... 01.11 '66.0IlU 

" • 00UII ...... .Of"11 ., ..... .111111 .". ........... 
~ .. 1.6M1H I .NIm S. I1U61 I .:nut' I.IfIH.&IT 

~ .......... . 1P11H ....... .118&1&1 I .OI&SII 1.1I1H' 
< 

n"y;-· I ."",' l . tHII4 ,.urn' '.INS" 1.HIt" 

" ~ . ...... .. .1117141 1.1","1 I .OUUII I .'!'JUW '.nanes 
nr ... n . 'OfOtI 1H.IIS" Itt.Hm ,".QQ' 'I1.HHI 

" . 010iNO ........ .""''' .CKlout .0I1I1M ~ ............ 
vr,;; .. I.UIl15 I .IISIS' I ."SIU 1.IIm' l .ttOIU 

~ .... ..... • "U" ....... ........ I .OUUI 1.IUlti 
< 



OAMBRIA STEEL. ... 
VALUES POR COMBINATIONS or '1T ( .. .. 3 .141 59265359). 

Vain .. for D . 
Combination. , , , , 

11."'1141 11."IU' U .UIT&! U .ITW4 .. ..... .• n ti; 

4.71 .... 1 .4ITn7 1.213114 , ....... ~ ... """i 
' .U11ts ' .KI1I1 ' .lmto • • 71 .... ", .. ...... ... • 
I .IHI" I .UN,. 1.141111 ' .U"H ", ....• 
I . ITIOIl7 1.114«7 1.17onl I .U7al "' .. ...... ... I' ....... ...,'" .7I6HI .W.71 "' ... Ii 
.114"1 •• UIU .Stu" .«n .. .... ", .... . .. .. 
.WI" .«aTI' .1121" ... - .... .!C 

" l .tOIII' S.ttlllI I .HUTt I .IMT" " .... ... . .. , 
.00II11 .00UI7 ..... " . ....,. , 

·Iiir 
" M' In . ..., .. tOO.una m .IUII :tIT."101 ....... --

HU"11 lO2O.1US _ :US! 
, 

IIIOt . IOI .... II;" 

.0010010 .oooni • 000105 . -. • ....... .. ." 1.110203 1. ln'14 1. IISSS' I .UK16 ··V"i"" • .11610'1' . M'U' .S66671 .1580114 ., . .... \1;-
" .117111 1I.0I7SS1 1I.IIIUI H .It"IO .. "" ,"" .. .70"U .SIOKI ..U611 " 

" • •• 41101 ' .Ml4n 6.0Uln • .• 17111 ...;~ 

, 1."lm I .IIITO$ 1.'UfI' I .IHH' Yo 
10.unl3 II .wun 1I. 11HS1 II. IIION .. Dr; 

, 
I.uun I.u,m 1. '11617 ' . 0'I'T701 " .... .. v'" IH.037H I IT.GUn m .olott ITt.OKlI .••. nti;~ 

.111601 . t U1U .UIOII ,..., .. " ... ... ;0 
1."1110 1.10166' 1."9164 '.011171 .. ~ 
1."0'1'01 1.'06189 1.161118 1.'20118 ,yo; 

.n<l:; 
, 

I .U1Hl IO.U21U 11.711715 1I.1I1U1 

" ' .OK7001 4 .719'" ' .H1211 1.1460$1 ... ...... ~ 
114.'''n "1.1IU" 719.17171 "'1."112 ."'" 

. 001iM .OfIIl' • 0I21Z11 , ...... " , .. , .. ;; .:;-t .OIS," 1.1140" 1.1H030 U ..... •• Dti; 

l . lfHn 1.lInU ......... 1.lootM ..... ,y;;-.... , 



,w OAMBRIA STEEL. 

MENSURATION. 

UNOTB. 

Circumference of circle - diameter X 3.1416, 
Diameter of circle .. circumference X 0.3183. 
Side of squartor equal periphery as circle" diameter X 0.7854. 
Diameter of circle of equal periphery as square .. side X 1.2732. 
Side of an inscribed square .. diameter of circle X 0.7071. 
Diameter of circle circumscribed about S<juarc .. side X 1.4142. 
Circumference of circle whose diameter is 1-

... - 3.14159"265 

Jog .• _ 0"971,99 /'" vi ~ 
?----'J'-:-"~ 

.J;_ 1.772154 

... ·_9.S696CH 

" v 

;'-- x .. 
t<- ------ -(:-1--------- -"'; 

, , , , 
, . 

1 --0.318310 
• 

1 
,...-0.101321 

r_- +-
8v 2 

--1A"... 
, v! - 0.564100 

0 - v'rl- x' - (r-v) 

. ,--,-. c A 2 . A • , - -
... - r-v r' - - -- tan - .. r sm' - _ r+o_ v c' -x' 

4 2 <I 4 

... r A-
Length of arc - l80-- .0174533 rAG 

A 1 A" ISO Xarc 57.2M7SXarc 
nge = .. r " r 

A c l -4v' 
cos 2 --(;'+4\" 

Fordivision of circle into n parts, c_ 2r sin ISO· 
n 



OAMBRIA STEEL. 

MENSURATION-{Continwtd) . ..... 
Triangle _ base X half perpendicular hcight. 
Parallelogram - base X perpendicular height. 

"1 

Trapezoid-half the sum of the parallel sides X perpendicular 
h('ight. 

Trapezium, found by dividing into Iwo triangles. 
Circle - diameter !l(Juared X 0.7854;or, - circumference squared 

X 0.0i958. 
SKtor of circle - length of arc X half radius. 
Segment of circle - area of sector of equal radius - triangle 

when segment is ICS!l,and + triangle when segm('nt is greater 
than the semicircle; al!!O for l1at !legments vet)' n('arly-

4,'.1 ; a ,,0.388 \,1+ ~ 
Side of square of equal area as circle_diameter X 0.8862; al5O, 

- circumference X 0.2821. 
Diameter of circle of equal area as square - side X 1.1284. 
Parabola - base X % height. 
Ellipse - long diameter X short diameter X 0.7854. 
Regular polygon _ sum of sides X half perpendicular distance 

from center to sides. 

llPROXlMATE AREA or LRUGULAB rlOUU. 

ho ;h, , , 

, , , . , , ' , 
,Ii, :h. : , , , , , , , , 

"10, ' , , , , , ' , . , . 
'<w..; •• : , : : :11". hu 
: : : i : , : : ' : 

Di\'ide figure into n strips by C(luidistant parallel ordinates, 
h. , h" h., etc. 

Then by 
Simpson's Rule, (n must be even) 

w 
Area -al(h.+ h~)+4 (h,+h.+ ... h •. ,)+2 (h.+h.+ ... h~ .• )J 

Durand's Rule 
Arca - w[OA (h ,+h~)+ l.I (h,+ h~.,)+(h,+ hJ+ ... h~ .• )] 
Trapezoidal Rule 
Area -w (M: (h.+h .. )+(h,+h.+h.+ ... h •. ,)J 



,.. 
••• 

• • • • • , , 
• • 
" n 

" .. .. .. .. 
" .. .. 
" 
" " " u .. .. 
" .. 
" " .. .. 
" " " .. 
" .. 
" " .. .. .. .. .. 

CAMBRIA STEEL. 

RELATIONS IN CIRCULAR SEGMENTS 

... , ...... 
. 0.11 
.0.18 

. '''" 
.0.95 
. 000111 .""" .'"'" .ooou .-. .00076 ."'" .00111 
.001&9 

.00111 

.00217 
,00281 
.00302 
.ooln 

. "''' .00'" .00536 
.00607 

."''' 

.00171 

.0086' 

.00961 

.01067 

.OU8O 

.DlSOI 

.Olft, 

.0U66 

.01711 

.OI86t 

.02027 

.02198 

.0U7I 

.025" 

.01767 

.0291& 

.OSIts 

.ouu 

.OJ"' .01911 

.ol'r .". .ou 

.", .'" .. " ... 

. H.D 

.IIiT 

.In .... 

. '" .H' .... 
,161 

.". .29& 

.us 

.130 
,UT .... 
.S81 .. " .41& 
.us ... , 
.461 
.48' .". .U8 

.au 
,Ut .... .... ." . 
.618 
.631 
.651 .... .... 
.,,, 
:1'11 
.138 
.Tn 
:ru 

.o,fl) 

.0:,15 .... 

.0,61 

. 0,11 

.ooa 

.0019 
:002' 
.OOlt 
.0038 

"" .oou 
."" .0071 ." .. 
"" .0110 
.0123 
.0131 
.0112 

. 0167 
.0Ufo 
.0101 
.ou, 
.0131 

.0256 

.onl 

.01191 

.0319 

.OUI 

.036' 

.03 81 

.Of12 
• Of31 
. Of63 

.Of89 

.0111 

.00n 

.001' 

.0603 

.0613 

.061t 

.on& 

.0128 

.0161 

.011 ." . .011 .'" .'" 

.101 

.122 

.1'0 

.117 

.115 

. ... .. " .. " .14' 

.163 

.219 

.297 

.t1' 

.sn 

.su 

.361 .... 
.'01 
.'19 
.U6 .... 
.&11 .... 
.~ 
.su 
.H' 
.In 
.676 
.au 
.&11 

. 611 

.846 

.663 .... 

. 691 

.116 

.1St .'" ., .. 

.115 

.. .. .. .. 
~ .. .. .. .. .. .. 
" .. 
" " .. 
" " .. .. .. 
" .. 
" " 
" " " " " 
" " " " " .. .. 
" .. .. .. 
" .. .. 
'" 

.0.10111 

.Of"" 

.N7U 

.000n 

.ouu 

.0Ust 

.N918 

.06319 

.01&13 

.01039 

.01&11 

."'" .08212 

.08629 

.09069 

., .. " 

.09968 
.IOU8 
.10911 
.11'08 

.11919 
.IUO 
.IU8S 
.13135 
.IU02 

.1'68-3 

.16219 

.Usa9 

.1651' 
.1118' 

. 17801 
.18n't 
.19160 
.19U9 
.lOns 
.21301 
.UNO 
.2280& 
.U171 
.2U61 

.211111 

.15990 

.26825 

.21611 

.28"0 

.181 

.1n 
. 81t 
.Slt .... 
." . .m 
.892 .. " .. " 
.Ist .... 
."0 .... .... 

1.0U 
1.030 
1.NI .. -1.071 

.. '" 1.104 
1.118 
1 .133 
un 
1.161 
1.176 
1. ito 
1.2N 
1.118 

1.231 
1.2n 
1.289 
1.212 ..... 
I .S99 
1.312 
LUI 
I .SSS 
1 .351 

1.'64 
.. m 
1.189 
1.'02 
1 .'1& 

.019' 

.0829 ..... 

."" ."" 

.09H 

.1012 

.1061 

.1OtO 

.1180 

,Ul1 
, lUI 
.1U4-
.1196 
.IUO 

.nu 

.Ins 

.1'1' 

.IUO 

.1&66 

.1US 
.1661 
.1710 
.iU9 

."" 

.11" 

.1910 

.1961 
.201' 

."" 

.IUO 

.21n 

.tt29 

.uu 

.2UO 

.1396 

.un 

.2810 

.1559 

.1621 

.IUIi 

.uu 

.2807 

.2861 

.2921 

.'" .820 .... . ... ." . 

.'" ... 

.In . ... 

.'" 
.", .... 

1.01S .. ~ 
1.0n 

1.081 ..... 
1.100 
1.111 
1.114 

1.US 
1.169 
1.18'1 
1.21M 
1.222 

1.2U 
1.217 
1.21' 
1.29S 
t.S09 

UIS 
1.S" 
I.SI1 
1.17' 
I .U6 

1.'1' 
1.01 
1.'19 
1.&6' 
!.tU 

1.101 
1.118 
1.U' ... .. 
U11 



OAMBRIA STEEL. ... 
RELATIONS IN CIRCULAR SEGMENTS 

.. "" . - ... !!!Ill •• .. "" -"'- ... ..... -"'--Wiu' .... .... t;fu; "<' BMiu' .... ..... .... ..... -- - ----- ------ -
" .flU 1.'t7 . UtI ..... ." .1395 ..... .i25' S.IT' .. .son 1.4" . 30U .... .. , .U45 1.1111 .use I .Ul 

" . 311S 1.451 .3111 I.U3 ... .1697 l.a61 .1418 .. -.. ."18 1.'" .31SO 1."1 .H ..... 1.171 ."91 I.U6 .. ... ~ 1.'U .stU ..... ... . "" 1.871 ..... I.UI 

H . 54011 ..... .1S09 1.116, ... . '16a .. ... ..... 1 .'&1 

" .31OS l .nl .SST' 1.6t3 .U .9113 1.191 .,1&, 1. &7a .. . 3101 ..... ..... 1.110 . .. .'4.70 l .a91 .• on I. ' " .. .nOI I .Ut .UOS 1.11a ... ... " UM . .,10 I .IU 

'" ."" 1.1S1 .U1I 1.740 ... ." .. ..'" .ntl I.ISI 

". .HM ..... .3639 1.71S , .. .99&5 l .t1l .7OTt ..... 
'" . ..,10 , .... ."" 1.780 '" 1.0105 I.tl' .7160 ..... 
'" .'117 1.611 .S'I'75 t .791 , .. I .OS66 l.tU ."U ..... , .. .'"' 1.171 . .... 1.115 , .. 1.0411 1.'17 .n .. 1 .601 

'" .uu , . .., .391t 1.'31 , .. 1.01190 1.911 .1'11 1 .111 

'M .,'" ... " . 3982 , .... '" 1.0753 1.'36 .7698 t .UI 

'" .4561 .... .'052 , .... '" 1.0917 l .t61 .1181 ..... ". .'&It 1.118 . 6121 , .... .. . 1.108t l .t45 .76" 2 .170 
,~ .6716 1.118 .uu UM ... 1.1167 1.'" ."" ..... 
'" . "01 ..... .. '" I .UO ... 1.IUS 1.9S1 .1138 1.7011 

'" .601' t.M8 .4136 1.'31 ... 1.11SO 1.961 .?tll 2.7U 

'" .SUI 1."8 .6401 I.U5 '" 1.1767 1.960 .- 2.760 

'" . H59 , .... .6411 1.91S , .. 1.1'15 1.'63 .&091 1.75/1 , .. .5Ul 1.111 .UIH l.tto U. 1.10U I .U1 .8178 1.115 

'" ..... 1."7 .'617 .. "" '" 1.1111 1.970 .066 1.79.1 

'" .K29 I.UG .6701 I.OSI '" I .un 1.971 ..... 1.110 

'" .IU5 1.705 .4.7U 1.061 ". 1.U91 1.'71 .a431 1.8H 

'" ..... 1.71' ..... 1.019 '" I.H63 l.17a .8511 1.141 

'" .6011 1.11S ."11 ... n , .. 1.19n 1.911 .8608 I .Ki 

'" .1161 1.131 ."00 1.09' '" I .JlOll 1.983 .1695 ..... 
'" .1113 t.141 .5On 1.112 , .. I .Sl11 1.985 .a781 1.891 

'" ..... 1.1" . SUI 1.1lI9 '" I .S,",' 1.911 ..... 1 .111 

'" .1&60 1 .158 .IIU 1.1U , .. 1.1611 1.989 .8951 1.911 ... .6618 t.766 .ISO' 1.166 '" 1.17" 1.991 .ton 1. 9110 

'" .&812 1.71~ .UU 1.181 '" 1.$961 1.112 .9121 1.111 

'" .&91-0 1.181 .IUO 1.1" '" 1.4160 1.994 ."1' 1.98. 
", .. '" 1.190 .usa 1.117 '" l .ua I .'U ."" ..... ". . HSO .. ... .6616 I. ts' '" 1.'488 1.991 .9390 1.019 

'" .7312 I .S08 .61" i .11l '" l .un 1.'91 .• m 3.031 

'" .?lii l .au . 11140 s.u, '" 1.68S& I.'" .9164 ..... 
'" .7ias 1.120 .u" l .t86 no 1.1010 1.199 .9&11 .'" 
'" . "" , ..... ." .. 1 .106 '" 1.1185 1.'H .97U ..... ". .,,~ 1.1S' .6013 I.IU '" I.US, .. "" .9821 1.107 ". ."" 1.IUI .$(193 I .Ut '" I .IUI .. "" .9913 1.11' ". .un 1."8 .1113 1.111 '" 1.1708 .. "" .. -3.141 



". CAMBRIA STEEL. 

SURFACES AND VOLUMES OF SOLIDS. 

~ 
CYLINO£& 

Convex Su rf~C1: _nlh 
'~. ..t' , Total Surlace_rdb+_ 2 

h • 
, VoIume_,d'h 
, 

VOlume Cylinder, ",ht or oblique_area of....,. • tion at rlKht anal ... to.;.;. ... x ~n!'th of "'dc_, 

l[Or PBlSM 

Laleral Surlacoe _II Xaaot Perimeter 
Total Surface_Lattral Surfaoe+(2XBa .. A~) ... Volumt_hX8~A," 

11';,~ 
PYR&MID 

LaIHal Surface _~ Xlb.tt Perimeter 

Total Surf..,. .. Lat...,.,t Surfaoe+8»e A," 
, , VoIulM_!!.XBa"" Am 

.' .i :! II 
Center of Gravity .. 4' abo~ b~ 

PII.USTUM or pyltAMlD lJDl Lateral Surf..,. ... (Top + Bate Perimeten)+2 
If ... top ..... and A-t....e am, 

~ 1'\ Total Surfaoe _ Lateral Surfaoe+(a+A) 
, , Volume-h(I+A+"W+3 _ 
'. ----- -' .. 1- Center of erav;ty _b( 3a+A+2 iaA) 

abo,.., bue 4 .+A+.fI]i. 
•. - 'l CONE 

··OJ • "' 0'+iJiT Convo. Surf..,. -fl'" 4 " ~. 
Tot.a1 Surf..,._Co.n""," Surfacc+ 4 

Volume .. ]
r
2
dlb -;t d' ,,4iI='iP 

~ ---d --- .. Cnlttr of Gravity above ~ .. ,h 

t:i. FausTuii' or CONIt 
COll~"_··(d+d') .. " (d+d') i,h'f((l-d')1 
Surfa~ 2 4 

..; i L TOLal Surfaoe -¥(d+d')+i(d '+d") I ________ 

,"oIu"", _!!'Cd'+dd' +d") ,. 
, : 12 . h{d'+2dd' +3d") 
.. ----d----~ C~nt~r 01 Cnly'h' above bue- 4 {d' +dd-'+o1';f 

~g" "''"i WEDGE 
, , 

" h ; Surface-Sum .. ourfllCd 01 boundinlii pIa,," 

· ... L .. \~ ., w ;---- ___ ' VOlumc-"60 +m + n) . r_ f" 
, w 
· ... ----·1 __ . _ --_l. 



OAMBRIA STEEL. ... 
SURFACES AND VOLUMES OF SOLIDS . 

;..--- ••• D·- _. --,.: 
0f~---- 0 • ___ • ~ 

" d 

----.i._~~ __ . _~o 

CiJ 

., 
T out Surfa oe __ (~b+c) , 

SPHI!IUC.&.L SZOMENT 
SpMrKat Surfaee _2rrh -r(c.+th')+4 
TOUI Surface -Spherical Surfaao+(r<:'+4) 
VoIu_ " r h'(3r - h)+3 _ rh(3<;'+4h')+ 21 
Center of gravi t y above t..oe of .etm~nt 

_h(v_ h)+4[3t_h) 

ConV(>:I 

• Total Surface _2.-rh+-(c'+c") 
• . , 

Volume - 2~ (3<;'+3c"t-4b') 

ELLIPSOID (I. Be~luUon about tram" ... .... , 
Surface _2rr [ r + Re

n ;'e)] 
• Volume _-rRr' 
3 

ELLIPSOtD (JI. Berolutlon about conju­
,ate ub) 

Surface"" [ 2R' 1
207"' IoI.C: )] 

• VoIumc .. ..,.R .. , 

T,"' 
Volume Cen ter 

yR'- r' 
WhHce---­

R 

] 



... OAMBRIA STB!lL . 

SURFACES AND VOLUMES OJ' SOLIDS 

~ 
.. 

.~ •• a ·(f~----.l-_ 1'\ 
I'e ' : .... .,: 

• • I, t ·-t 'H' -_ •. _. -- b'-

\"-'-

/':-. 
, ... -~ ~ 
h I' -'~" : .t . ______ .~.~ ____ .f. 

• b 

J'tC· ". ; 8: :. 
: : II , , 

A -:'I::-:-:c;:.·.i-A 
, ...... ': 
; : : : 
, I , I 

t::~ 
• f 

ClaCtrUa alNO (TOaUII ) 
o a: R _M~ Dlamtln- and M nn RadiUI, 

rl'lpeet;nly,_ 01 Rinr 
d lit r _ M.,. .. DIalMtH Ilnd M an RlMliu •• 

r tlpecl;Ytly. of Sodlon 
Surface_.'[)d '"'4. ' R! 

\'olum~ _2 .. ' Rr' -~Ddl • 
'ltIIiMOID 

End f~ are In ~~[Ie] pIann. , 
Vol""", --(A +A'+4M J, .. 1>n'e • I -pnpmdlcuJa. diaall<.'Oe betWttn~. 
A.A' -un. 01 ., •• ,h 

M _ ....... 01 mid 1IKtlon, parallel to ~I 

URGUUS raOM ILlQRT CIRCUUR 
CYLINDZa 

(A. forme<! by (uUln, plaM oblIQue to but) 

I. B .... abc. '"' than .. mld.d.: 
Convu Surl • .., 

-h(:m: -(d Xlen,lb a'" abc:)}+(r -d) 
Volullit -h(Yjc'-{dX-.rca 1.><0 .. abc})-+- Ct -d) 

I I. Bait, abc, .... mld..,1.; 
COttvU Surfaa: -!!til Volumt -Ur'b 

III. BaR. abc. IIfttrr lhan _kin:'" (ficu~): 
Con""" Surface 

-h(Zrf: +(d X len., h an: abc»-+- (r +<I) 
Volume -bOieO+(d Xv .. buo abc }+ (' +<I) 

IV. Sue . • bc ... citd ... oblIQue pw.,. looehln. 
circu,.,r<n"~_ 
ConvaSurfaoe_ ... h VoIu"",_j.i .. r'b 

V. Sue •• Jx ... circ .... oblIQue pia ........ Ii~ly 
.!>oft (fiau",) • 
Convn: Surface .. 2u 

Xj.i(h. ,.,lnlmllm+11. mui,.,lIm) 
"olum~ ...... XJ.i (II. minimum 

+ H. mulmum) 

---
ANY BOLIO or REVOLUTION 

UI abed r"prHI!nl tll~ ~""'Iin. _don about 
uil A·A of .o!id abef. 

ul • a l dlotan<:e II from A·A be the ...,nl .... of 
.",vil), oI.bed. 

Let Q'> be t he anluiar amount 01 ... """'tinl 
revolution. 

To.. 
Total Surf...., '" lOll<! abel 

_(2rh2+3C!O) X ","rI~ ... t ..... b<d 
Vola"", 01 ooIld.beI -2 .. 112+300, X~abed 
For camplotc re¥oIutlool (2 .1I:l+3OOj _ 2 .. 11 



CAMBRIA STEEL. "7 

MINUTES AND SECONDS EXPRESSED AS 
DECIMALS OF A DEGREE 

lioQIII • " •• 3 • •• , . 
--------- ---• .16667 .33333 .'0000 .66667 .8333~ 

1 .01667 .18333 .36000 .61667 .68333 .86000 • .03333 .20000 .36667 .63333 .70000 .86667 
3 .06000 .2 1667 .88338 .66000 .71667 .88333 • .06667 .23833 .• 0000 .66667 .73333 .• 0000 , .08338 .26000 .41667 .68833 .76000 .91667 • .10000 .26667 .43838 .60000 .76667 .93333 
7 . 11667 .28333 .• woo .61667 .78388 .• WOO 
8 .18838 .30000 .46667 .68838 .80000 .96667 • .16000 ·01667 .48030 .66000 .81667 .08830 

--- ------.... • , . 2. 3. •• , . 
- -- ---------• .00278 .00666 .00888 .01111 .01889 

1 .00028 .... 06 .ootI88 .00861 .01189 .01417 • .00066 .00388 .00611 .00889 .01167 .01444 
3 .00033 .00861 .00689 .009 17 .01194 .01472 
4 .00111 .00389 . 00667 ....... .01222 .01600 

• .00189 . 00417 ...... .00972 .01260 .01628 • .00167 .00444 .00722 .01000 .01278 .01666 
7 .00194 .00472 .007110 .01028 .01806 .011183 
8 .00222 .00600 .00778 .01066 .01338 .01611 • .00260 .00628 .00806 .01083 .01361 .01689 

DECIMALS OF A DEGREE EXPRESSED AS 

..... 

. 00 

.01 

.02 

.03 

.04 ... 
• OS 
.07 
.08 
.09 

MINUTES OR SECONDS 



". 
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CAlI4BBIA STEEL. 

WEIGHTS AND MEASURES . 

.A.VOmDWOlJ wmOBT. 

Uni~ Statal and BrlU.h . 

.,." ,. ,. ,.. 
"',. ", ... 

1 pound avoitdupo'- " 1.215278 pounds t roy. 
I net ton .. 2000 pound. " .89m7 1«* LOn. 

TROT WZI0HT. 

Unlt.ed 8t..t.e. I nd Brlt.lab • 

. OU M7 

•• .,. 
,~. 

....." ... .. ". 
1 poaod troY .. . 822857 pound avoirdupoia. 
17$ 0UJ><:eI troY .. 192 OUncn avoirduldL 

.lPonmC.l.B.lCI' WElOHT. 

11l:,,1t.d StatH and BrlUah. 

.011lM1 

""" L • ... 
.,.... 
.Ot liIM1 .. ~ .. " . 

ro"", 
.ooWI.7 
..."", 

•• 

-
TM pound, ouDOl!and ern;"'I!: t he lame u In t roy ,,·eLaht. 
Tbe avolrdupoi.l paill .. troY pain .. apgtbeclrief',..u.. 



OAMBRIA STEEL. ." 
WEIGHTS AND MEASURES- Continued. 

:r.nru..a H&AS t1ltK. 

United State. and Brltbb . 

, .. ~ .. "" , ... .... ........ ..... 
• ,.., -"'" ...... ... ,.,. .00001578 

" •• """ ."""". .00151515 .0IXI18QM 

" • •• . 1 8181~ ."'''''' ....... ... .'" ... .. "" 
.....,. 

"" ... ". .. •• .." 
"'" .,.,. 17110. .... • .. 

ROPE un C ..... ao:.lBt1ltK . 

I lftcll .. . 111111 _n .. . 013889 falhom ... 0001157 cable', 1eD&th. 
I apan .. 9 I~ ... I~ f:alholll" .00104167 cable·a lmetb. 
I fathom .. 6 feet .. 8 ,peons .. 72 Inchel" .008333 cable', \eDltb. 
I cab1e',lell&tb .. 120 fau.om. .. 720 feet .. 000 . palll .. 8640 Incbes. 

M.t1TIC.u. MIA-Sual . 

1 nautical mu", U ~ by t1w: Uuit~ Statn Coan and ~ Surny. 
~<luall th~ leneth of one minute of a rc of a ' .... 1 circle 01 a . pllerc .. tK:.: aurfaa 
~Wlt. tllat of t.b~ earth .. 0080.~ feet .. 1.1510 ' ll tut.l: mllea. 

I IeaIlUe .. 3 D:l.ut1c:al milea .. 18Zt0.1I13 feet. 

GUNTER'S CHAn< • 

I link .. 7.92 inc1w:s .. . 01 chain ... 00012.5 mile. 
I chain .. 100 linu .. 66 (""I " ~ rod ... . 0125 mile. 
I mile .. 80 ellal'" .. 8000 linkl. 

BQU.R!: 0& L.l1iID ME.lSU1tJ:. 

United State. and Britlab. 

, 
I Sot~w.. ,~ ... ~,014. -, ... ..... ~ ..... 

---I 

• ~ .." .. .. .. ...... .. ... .. .. . .. . .. .. . ... •• .1111ll .. .. .. . .. ... . '" " .. ' .cn30S .~ . 
".oomm ",.. 272.~ M.U I. ! .OD525 

""'" """ "". 11K). I. .001$$25 
""""'- I0Il; Il00. IM400.. &to. •• 

J tQ1,I3.~ rood .. 40 tQua~ rodL 
1 acre .. 4 tQua~ rooda. 
I lIQua~ ac~ .. 208..7 1 feet tQua~. 



.60 OAMBBIA STEEL. 

WEIGHTS AND M::I.A.Smu:S- Contmued. 

CtrBIO 0& IOLID MEASUU. 

'United l tat .. &lid BrlUah. 

1 cubic: Inch .. .0II0S787 <:ubi<: loot .. . 000021433 cubic yard, 

J tubk: foot .. 1728 cubic h.cheo ... 00103704 cubic I'1'rd. 

I cubic yard .. 'I7 cubk: feet ... 4I56M cubic Incba. 

1 cord of..ood .. 128 cubic feet .. 4. It'd. by 4. feet by 8 feet. 

1 perch of muonry .. 2·t.7 6 cubic feet .. 16.5 'tee by 1.5 feet by I loot. " II ......uy lake:a ... 25 cuble feet. -

DllY IUdtJU. 

United Statal 011l7 • 

.... .... ..-. ..... ..... Dlbio I..u.. 

• '" •• U ..... ..... l3.eoos l:&5 • .. ,. . ' U ... U Q""", 

• •• •• m ..u ... ...., 
" • •• •• " 637.1106 • U . • •• • • 2150.42 

1 hsped bUlhd .. L2:i .tnock buJllel, .nd tile CO<Ie ","ot be ""'" '- tbaa 
6 IncbeI hl"" 

LlQtrID IlUUUU. 

Vult.<! aut.. onl7. 

.... ... .... ....... ..... ~ ....... 
• " .. " .... " ..... 721878 • •• J .. " ...... .. .. " • 1 •• " .... ," &7.78 

U • .. •• • 01117" D •. ... .... .n. ." •• mu 

T ile Briliah l",,,,,rial pilon .. 277.410 cubic II>CbeI ot 10 poulldlavolrdupo!o 
of purt wata- at 62" F. and t..mllW'ter It 30 '""beL 

Tile British ImperiaL pUon .. 1.20001 UD.i~ SUtet plio .... 

I ftuld d~m .. eo mini ....... 125 fluld OUDCe" .0078125 pint. 

I Ouid ou~ .. 480 mlnh ..... 8 dracllllll ... 0&2:1 pblt. 



CAMBRIA STEEL. ". 
WBIGHTS AND lIIEASURES- Concluded. 

METIUO 'TSTEM'. 

M, .. IHW of Lencth, C .. ~ItJ> and Wetcbt. 

LDGtI. ruo-. .... ....... . - --- .. "'- -. - --------- - - -
"""" .- ...... "'" ..,><ITT. • • • • """"- - """"' .... ... - --- ..-. ------ ---- - - ---

..-I[GI1'. ~ I':::" .... ,,- .... 
~ . ... 

-"""- -"""- ...-
, 

" , .. , .. , .... , .... , .... , 
" ' 00 , .. , .... , .... , 

" , .. , .. , .... , 
" , .. , .. ., , 

" '00 .. ., , " ... , .. ., , 
1 myrbomd.tt _ 10 kllollld.rtS .. 10000 mdnl. 
1 tonne .. 1000 Idlos;"'IIlIll"" 100 Q.uintal ... 10 myriall*mme.. 
1 8",mme" _ei,ht nf 1 ~ublc ~nl!md.re 01 dl.tlHt<J wa~r , t h. mulmum 

df:"';ly at _level in ladtudf:of Paril and barometer.t 760 mllLhnd.1ft. 
I litre .. 1 cubic df:d~. 

KlT.IC ITI'!'UI. 

Iqu,,", or lurfac, M ... un . . --~~~~,--,--,--­"un .:. ~-::.. :=:. 
~ •• """" • hi.. c.1!att.. 
----·I-"-=O".j 

' 00 , .... , .... , ' 00 , .... , .... .. , '00 , .... , .... ... , .. , , .. , .... , .... ..... , ... , .. , , .. , .... ..... , ... , ." , '00 ..... , ... , ." , 
I "Iua.e myriamd.re .. 100 IQuarf! kUomttrtS .. 100 000 000 III""'" md.'eo. 

... , ..... , ....... , 
, .. , ... , ..... , ....... , 

KlTlUC STInK. 

CubleM ......... 

, .... , .. , ... , .... , 
, ........ , .... , .. , ... , 

1 cable met", .. t ldIuUue - 1 lie...,. 

, ........ , .... , .. , 



.. , CAMBRIA STEEL . 

TABLES FOR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

CU8TOMUY TO MJ:TRlC. 
Weicht.. 
S. Por5iO 

, .... ""0.- l .. im.poia .h.in!R,. '01'_ G,... Tou 

•• • • . - _ . ......... .,2240 ,., .. 

""....- ,- . ,- - ... - toT ..... 
fItro~8Z 

-- -
1 ... - 31.10348 28.34953 A()359 .90718 1.01605 
2 129.597M 62.20696 56.69905 .90718 1.81437 2.03209 
3 194.89675 93.31G« 85._ 1.36078 2.72155 3.04814 
4 259.19567 12.4.41392 113.39811 1.81437 3.62874- 4.064\9 
5 823.99459 155.51740 141.74163 2.26796 4.53592 5.08<124 
6 388.79351 186.62088 170.09716 2.72155 5.44311 6.""" 
7 453.5m3 217.72437 198.44669 3.17515 6.35029 7.11233 
8 518.39135 Mil.82185 226.79621 3.62874 7.25748 8.12838 
9 583.10026 279.93133 255.14574: 4.08233 8.16466 9.1«42 

1 Avoirdupois Pound - 453.5924277 Grammes. 

Llneu Meuur •. 

&-lib of ... , ... ,- , .. StaIo.II lileo lauticol liloo 

•• ... • • • • • 
KiW- - .- ..... ....... lilomoer • 
",'00 Pact 568 hp574 

1 .- 2.54001 .3<14801 .914402 \.60935 1""" 
2 .79375 5.08001 ._1 

1._ 
3.21869 3.706S0 

3 1.1906.1 7.62002 .914402 2.143205 4.""" 5.55975 
4 1.58750 10.16002 1.219202 3.657607 6.43739 7.41300 
6 1.9843S 12.70003 1.524003 4.572009 8.04674. 9.26625 
6 2.38125 15.24008 

1._ 
5.486411 9.65608 11.11950 

7 2.m1S 17.78004 2.133604 6.400813 11.26543 12.97276 
8 3.17501 20.32004 2.438405 7.315215 12.87·!.78 1 14.82600 
9 3.57183 22.86005 2.743205 8.229616 14.48412 16.67925 

1 Nautical Mile - 1853.25 Jl.letres. 
1 Gunter's Chain - 20.1168 Metreli. 
1 Fathom - 1.829 Metreli. 



r 
CAMBRIA STEEL. ..3 , 

TABLES FOR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

METRIC TO CIJ8TOM.&Jl,Y. 
Welt'hr.. 
ilHPop WO .- . ~- .~- ,- '0_ ,_ . 

•• • • \0 l...u.1npola 10 ' n inlmpola 10." !ouol .. Gr.To:u or - """- - - -- =-..... 
1 • OiM:! .03215 .03527 2.2Mll2 1.10231 .911421 
2 .OS'"' .06430 .07(lS5 4.40924 2.2().162 1.96841 , .,.'" .09645 .10582 6.61387 3.30693 2.95262 • .06172 .12lJ61) .14110 8.81849 4.40924 3.93682 , .o77le .16075 .17637 11.02311 5.51156 4.92103 
6 .09259 .19290 .21164 IS.22m 6.61387 5.-
7 .1_ .- .24692 15.43236 7.71618 6.118944 , .I234e .U721 .28219 17.63698 8.81849 7.87365 
9 .1"" .28936 .31747 19.84160 9.92080 8.85785 

1 Kilogramme - 15432.35639 Grains. 

Lln.uM .... ur •. 

...-. ....... . - -- ...... -.. '0. \0 &lu."" • • • • • .... .... '0<. ,,,.. 5101:;10 liIet. bRtloal liJOL 
"",,570 hie ~;8 

1 2.5\968 .39370 ,.= 1.093611 .62137 .53959 
2 5.03%6 .78740 6.561667 2.187222 1.24214 U17919 • 7.5ii904. 1.18110 9.842500 '.2808a3 1.86411 1.61878 • 10.07872 1.57480 13.123333 4.374444 2.48.\48 2.15837 
5 12.59840 1.96850 16.4()4167 5.468056 3.10685 2.69796 
6 IS. 1tSee 2.36220 19.685000 6.561667 3.72822 3.23156 
7 17.6m6 2.75590 22.965833 7.655278 4..34959 s.mtS 
8 20.157« 3.14960 26.246667 8.748889 4.97096 4.31674 
9 22.67712 3.54:l3O 29.527500 9.842500 5.59233 •. "'" 



... OAl!ERIA STEEL. 

TABLES POR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

Ctl'lTOardY TO JoUTaIC. 

IIquu •• , .. u.n, 

~~- ....... r_ .... t ... - --.. .~- • • • .-- ~~- .~ ..... .- .-
---

I 6.45163 .- .,." .40470 2.69000 • 12090325 .18581 1.67226 ..... 5.18000 • 19.35 .. .27871 , ..... 1.2f.t09 7.71000 • "...., .37161 ....... 1.151879 10""", • 3Z.u813 ...... 4.1~ !.02:3.f.9 tum!! • 38.70975 ,.&6iU 5.01679 U2818 1 ....... , .45.16138 . - 5 ...... , ...... 18.12999 
8 51.61800 . ''''' ....... 3.23768 !I).11999 • 58.06463 .83613 7.62518 3.1i4!28 ... -

1 Square Statute l\Hle - 259.00 Hectares. 

Cubic llluaure 

OabM lDIW CIIIbk I»eb • o.bk PHI OabMrtril .. • • • • 
CQIo o.u... .. "'- ""'- .. "' ..... 

1 16.38716 .01639 .= .,-, 32.77432 .1l3277 .- 1.621112 • 49.161-tS .().I9tS .08495 '.29368 • ... - .- .11327 3._ 
• 81.93580 .~194 .14159 .""'" • ".82296 .- .16990 '.587S6 , 114.71013 .tl471 .. "" 5.35192 
8 13t.09m . 13110 ...... 6.11648 • t4.7.~4.5 .14748 .25-186 6.88104 



CAMBRIA STEEL. ... 
TABUS J'OB CONVERTING UNITED STATES 

WEIGHTS AND MEASURES. 

JO:TJUO TO CUaTO ..... Y . 

Iquu. 111, .. =,. 

~~ .... ~- ..... ~- ..... .- _ .... 
•• _. • • • _. .-.... . ~ .. ....,.T ..... ... .~-

1 .t55Oll 10.76387 1.19599 2.47104 .38610 , .31000 21.62773 2.39197 4.94209 .7mO • .. "'" 32.29160 "'8'96 7 . .uU 1.15830 • • 62\100 43.0S547 .. "'" 11.88-/.18 I ...... 
5 .77500 53.81934 5."'" 12.S552:2 

I._ 
0 .03000 ....... 7.17591 " ..... 2.31660 
7 1.\0500 75.3t707 8.37190 17.29731 2.70270 
8 lMOOO 86.11094. 9.56788 19.76835 ...... 
9 1.39500 96.87.f81 10.76387 22.28940 3.47490 

1 Hectare - .003861 Square Statute Mile. 

Cubic IIIINun 

o.ble~ ... - c.blo 1_ ........ .. • • • • ...... o.~ 10 •• c.l>iofOll. ...., ... 
1 .06102 111.02338 35.31«5 1._ , .1"'" 122.041176 70.62891 2.61589 • .18307 183.07013 105.94336 .. "'" • "'"" 2«.09351 141.25782 5.23m , .80512 805.11689 176.57227 6.53971 • .36614 366.14027 211.88673 7.84766 
7 .42716 C27.1tiS65 247.20118 9.15560 
8 .48819 488.18702 282.51564 10.46854 , 

"'''1 549.21040 317.83009 11.77149 

-



r ... CAMBRIA. STEEL. 

TABLES FOR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

CUB'l'O ...... y '1'0 JUTRlO. 

CapwtT X, .. un.. 

........ . ...... 
"'~101 Qu.nI ..... ...... .... , 

\0 IIlIlililrtI 10 IIlnlIiInl •• • • • • .~ .. ., c...10 
U.a - ~"'- ItdOIiIN. - .. -

-
1 ."'" 3.78:;43 .- ."'" U~71 29.117370 , ,....,. 'if"'" .00757 . ro", , ...... 59.t.4741 
3 , ...... 11.35630 .OHS6 1.05718 lUI9014 88.7%U1 • 3.~3 16.14174. .0151-1 U~7 14.78685 tl8~ , 4.73179 1S.92117 .01893 1.76196 18.-48$7 147 .86S52 
6 6.67815 22.m60 .0227' 2.114.36 22.18028 177.44222 , UUM !6.498Q.1 .02'" 2.46675 26.87699 207.01593 
8 7.57~7 30.28347 .03028 2.81914 29.57370 m._ , 8.5172S M.068tH .03407 3.17154 sa.27042 266.16334 

1I1ac.1lan""ue. 
. 

. 

..... ,.. 1 ........ 1 ..... ,.. -,. .... - , ....... 
u..t'M!"' ''un lido It s.un ,tot It e. ... ,. " • ..... -.. - - - - - .-,. "'"' ,.,~ ,.,~ ,. OIbk .- .....,.'0' •. ..... --.. . - .-

, 1.48816 .07031 '_I 16.01837 .13826 1.01387 , 2.97632 .1406\ 9.76482 32.03674 .27651 2.!l'lnS , ....... .21092 14.64723 48.05510 .um 3.04\62 • 5.952&1 .28123 19.62963 64.- -""" 4.(15549 , 1.4-4<@t .35153 24.41204 811.O'JI85 .59128 ,.-• 8."'" • 42184 " ...... 98.11021 ...... 6.""" , 10.41713 .492\5 34.1768t1 112.12858 ."'" 7.09711 
8 tI.~ ."'" 39.1l5927 128.14695 1.106().1 8.11098 , 13.39345 . 63276 48.901168 144.t6532 , ..... 9.12486 



CAMBRIA STEEL. ..7 

TABLES :POR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

IDTIUC TO CUITOJiUlLY. 

C.-p.clq M.ulUM. 

IIiI.IiI.lInI • liIllIIInI • 
U~ .... Co.hlo l _ ....,~ 

OIhl1 Cat!· OIh1fllftU-

••• • - - - ..... --Pld . hu1L ...... ...... ...... 
""'-- _ .. -

, I.- .... 11 2.601.110011 "3'" .21115' ."'." , 2.11338 ..... 52:8.:W093 6.57[)48 .S4ltrl ."'" 3 3.1i005 .""" 79MI140 8.51323 .81153 .101« , ,.,.,. I.- 1056.68181 11.35097 1.- .''''' , .... ,,' , .... '320 ..... 14.18871 I."'" .16907 
6 l5.3oiOO9 1.- 1585.02280 17.02&15 1.- ..... 
7 7""" 1.84919 1S49.19327 19.M42() '.893S7 .23671l , 8.4@45 2.11336 2113.36314 22.70194 2.16408 .27051 
9 9.51014 2.31753 2317.53420 2M3968 2.4S460 .... 32 

M1Kel1.l.n.olQl. 

- _ 1- - .- ..... .. "'''' ... ~ .. - ...... .... ....... -.. .... .. -- . .... ..... 
• . .... -........ -.. .....,. -.. , ......... 

""" "'" s. ..... '_ I S.IWI' ..... OIhl1 ' ... 
1....,._. 

, .67191 14.2234.0 .2_ .116243 7._ .96632 , 1.M393 28.«680 .40963 .12486 14.46600 1.97264 
3 2.01590 42.67OW .61«5 .16728 21.69899 2.95895 

• 2._ 66""" .81927 2497' 28.93199 8."'" , 8.8.>984 11.1169\1 I.Q2A08 .31214 36.16499 4,93159 
6 4.00180 85.Mtm ''''''' .374>7 43."'" 5.91791 

i I •• 7\1377 ".66379 I."'" .- 60.""" 6.""'" 
6.37514 113.78719 I.""" .''''' '''''''' "".54 
11.01770 128.01059 ,"'" .56185 6S.09698 ,.,.,. 



... CAMBRI A STEEL . 

EQUIVALENTS OF INCHES IN MILLIMETRES . 
,.JUCTIONS or AN INCH ADVANCING BY Und •. 

Pale 450 shows value! for ('3ch h to l inch. 

Con""n;on Faclor : 1 ; nch -Z5.4tXlO5mil!im~tlM. 

Incl.". 0" 1" 2" ." 4" ." 
.. 0 .. . ... 2 •. 

n 
to 

n .. 

" n 
;>; to 

.. 

.. X IHEI:tE !;~; ." 
to 

It .. 

.. " I:ml ~~: I ~~~: ::: It 
to . . LOa 

It .. 

.. X 
I It 

h 
1\ .. i:,,1 

.. , % I :~ ~: I~:i: ". 
1\ 

It 
1\ . . 

;11~!r: .. y. I;;· it 
It 

H .. 

.. " ~.~2~ 
it .. 

It .. 
It . . .. 

12 Incbel - 3O-i.8006 M ill;""",", 



CAMBRIA STEEL. .6' 
EQUIJALENTS OF INCHES IN MILLIMETRES. 

(Continued) 

Inchtl 6" 7" 8" ." '0" 11" 

0 
h 

h 
h 

" h 
h 

h 
){ 

n 
h 

Il 

" Il 
h 

Il 
}i 

Il 

H 
,.. 

li 
it 

it 
Il 

V. 
it 

it 
H 

" it 
tI 

it 

12 1n<:1>t.-JO.I.8006 Ml1limtt"' • . 



070 OAMBRIA STEEL. 

EQUIVALENTS OF MILLIMETRES IN INCHES. 
Con'~on Factor; 1 milli"",t..,_.03937 inch. 

.il~"" 0 '00 200 300 400 
0 .000 3.937 7.874 11.811 U\.748 , .039 3.976 7.913 11.860 Us.788 
2 .079 4.016 7.963 11.890 U\·827 
3 .118 4.0fl6 7.992 11.929 10.866 
4 .167 4.096 8.032 11.969 16.906 , .197 4.134 8.071 12.008 l{i.94/'i 
6 .236 4.173 8.110 12.047 16.984 
7 .276 4.213 8.160 12 .087 16.024 • .316 4.262 8.189 12.126 16.063 
9 .364 4.291 8.228 HUM 16.103 

>0 .394 4.331 8.268 12.206 16.142 
n .433 4.370 8.307 12.244 16 .181 

" .472 4.409 8.347 12 .284 16.221 

" .1112 4 .... 9 8.386 12.323 16.260 
>4 .061 4.488 8.4211 12.362 16.299 

" .691 4.1528 8.466 12.402 16.339 
'6 .630 4.667 8.604 12441 16.378 
>7 .669 4.606 8.643 12.480 16 .417 ,. .709 4.646 8.683 12 .620 16.4117 

" .748 4.686 8.622 12.669 16.496 

20 .787 4.'124 8.661 12.699 16.036 
2> .827 4.764 8.701 12.838 16 .676 •• .• 66 4.803 8.740 12 .677 16.614 
23 .906 4.843 8.780 12.717 16.6~ 
'4 .94' 4.882 8.819 12.766 16.693 .. .984 4.921 8.8118 12.7911 16.732 •• 1.024 4.961 8.898 12 .8311 16.772 
.7 1.063 '.000 8.937 12.874 16.811 •• 1.102 11.039 8.976 12.913 16 .81\1 
29 1.142 11.079 9.016 12.9113 16.890 

30 1.181 11.118 9.01111 12 .992 16.929 

" 1.220 11 .1118 9 .0911 13.032 16.969 
3. 1.260 11.197 9.134 13.071 17.008 
3. 1.299 11.236 9.173 13.110 17.047 
34 1.339 11.276 9.213 13.1110 17.007 .. 1.378 1I.3Hi 9.2112 13.189 17.126 
39 1 .417 1:">.364 9.291 13.228 17.166 
37 1.4117 1:">.394 9.331 13 .268 17.2011 
3. 1.496 1:">.433 9.370 13.307 17.244 
39 1.11311 1:">.472 9.410 13.347 17.284 

• 40 1.6711 I:"> .1112 9.449 13.386 17 .323 
4> 1.614 11.1:">1:"> 1 9.488 13 .421:"> 17.362 
4' 1.61:">4 l';.ri91 9.1:">28 13.466 17.402 
43 1.693 1:">.630 9 .1167 13.604 17.441 
44 1.73:.1 6.669 9.600 13 .643 17.480 .. 1.772 6.709 &.646 13.683 17 .1120 
46 1.811 11.748 9.681:"> 13.622 17.6119 
47 1.81\0 6.787 9.724 18.662 17 .699 
4. 1.890 11.827 9.764 13.701 17.638 
49 1 .929 11.866 9.803 13 .740 17 .677 . 



CAMBRIA STEEL. ,71 

EQUIVALENTS or MILLIMETRES IN INCHES. 
(COJ>tinu~) .- 0 '00' .00 300 400 

.0 1.969 '.900 9.843 13.780 17.717 

" 2.008 &.94& 9.882 13 .819 17.766 ,. 2.047 ft.984 9.921 13.868 17.79ft 

" 2.087 6.024 9.961 13.898 17.836 ,. ~Ll~6 6.063 10 .000 l3.Jl37 17.874 .. 2.16& 6.102 10.039 13.977 17 .914 .. 2.206 6.142 10.079 14.016 17 .963 
07 2.244 6.181 10 .118 14.066 17 .992 

" 2.283 6.221 10.168 14.096 18 .032 .. 2.323 6.260 10 .197 14.134 18·071 

60 2.382 6.299 10.236 14.173 18.110 

" 2.402 6.339 10 .276 14.213 18 .160 
6' 2.441 6.378 10.31& 14.2ft2 18.189 
68 2.480 6.417 lO .3M 14.291 18 .229 
64 2.620 6.4ft7 10.394 14.331 18.268 

50 2.669 6.496 10.433 14.870 18 .307 
66 2.698 6.636 10.473 14.410 18.347 
67 2.638 6.676 10.612 14.449 18.386 
68 2.677 6.614 10.661 14.488 18.426 
89 2.717 6.664 10.&91 14.628 18.466 

70 2.766 6.693 10.630 14.667 18 .604 
71 2.796 6.732 10.669 14.606 18.643 
7' 2.836 6.772 10 .709 14.646 18.683 
73 2.874 6.811 lO.748 14.686 18 .622 
7. 2.913 6.860 10.787 14.726 18.662 

7. 2.963 6.890 10.827 14.764 18.701 
78 2.992 6.929 10.866 14.803 18.740 
77 8.032 6.969 10 .906 14.843 18.780 
78 3.071 7.008 10.946 14.882 18.819 
78 8.110 7.047 10 .984 14.921 18.868 

80 3.160 7.087 11.024 14.961 18.898 

" 8.189 7.126 11.063 16.000 18.937 
82 3.228 7.16& 11.102 16.040 18.977 
83 3.268 7.20ft 11.142 16.079 19.016 
64 3.307 7.244 11.181 16.118 19.060 

" 3.346 7.284 11.221 16.168 19.096 
88 3.386 7 .323 11.260 16.197 19.134 
87 3.426 7.362 11.299 16.236 19.173 
88 3.400 7.40' 11.339 16 .276 19.213 
88 3.604 7"" 11.378 16.316 19.262 

90 3.043 7.480 11.417 Ift.3M 19.292 

" 3.ft83 7.620 11.467 16 .394 19.331 

" 3.622 7.6&9 11.496 16.433 19.370 
93 3.661 7.698 11.636 Ift.473 19 .410 .. 3.701 7.638 11.676 16.612 19.449 .. 3.740 7.677 11.614 16.661 19.488 
98 3.780 7.717 11.664 16.691 19.628 
97 3.819 7.766 11.693 16.630 19.667 
98 3.868 7.796 11.732 16.669 19.606 .. 3.898 7.836 11.772 16.709 19.646 



.,. CAMBRIA STEEL. 

EQUIVALENT S OF MILLIMETRES IN INCHES. 
(Continu~) 

.;u~ ... 600 7 .. . .. ... 
0 19.686 23.622 27.659 31.-496 35.433 
> 19.72e. 23.662 27.699 31.636 30.473 
2 19.764 23.701 27.638 31.676 30.612 • 19.803 23.740 27.677 31.614 36.662 • 19.843 23.780 27.717 81.&>4 31\.691 

• 19.882 23.819 27.766 31.693 36.630 • 19.921 23.868 27.796 31.733 3/1.670 
7 19.961 23 .898 27.836 31.772 36.709 • 20.000 23.937 27.874 31.811 36.748 • 20.040 23.977 27.914 31.SIH 36.788 

>0 20.079 24.016 27.963 31.890 36.827 
U 20.118 24.066 27.992 31.929 36.866 
>2 20.168 24.096 28 .032 31.969 36.906 
>. 20.197 24.134 28.071 32.008 36.946 
>4 20.236 24.173 28.110 32.048 36.98b 

" 20.276 24.213 28.160 32.087 36.024 
>. 20.31(; 24.262 28.189 32.126 36.063 

" 20.366 24.292 28.229 82.166 36.103 

" 20.394 24.331 28.268 32.206 36.142 
>. 20.433 24.370 28.307 32.244 36.181 

20 20.473 24 .410 28.347 32.284 36.221 
2> 20.~12 24.449 28.386 32.323 36.260 
22 20.Ml 24.488 28,42~ 32.362 36.300 
2. 20.691 24.628 28.466 32.402 36.339 
2. 20.630 24.667 28.604 32.441 36.378 

" 20.669 24.607 28.644 32.481 36.418 ,. 20.709 24.646 28.683 32.620 36.467 
27 20.748 24 .686 28.622 32.669 36,496 
2. 20.788 24.72~ 28.662 32.~99 36.636 ,. 20.827 24.764 28.701 32.638 36.676 

.0 20.866 24.803 28.740 32.677 36.816 
3> 20.906 24.843 28.780 32.717 36.664 
32 20.946 24.882 28.819 32.766 36.693 
33 20.984 24.921 28.869 32.796 36.733 
34 21.024 24.961 28.898 32.836 36.772 

" 21.063 26.000 28 .937 32.874 36.811 •• 21. 103 26.040 28.977 32.914 36.8!>! 

"' 21. 142 26.079 29.016 32.963 36.890 •• 2 1.181 26. 118 29.066 32.992 36.929 
3. 2 1.221 26 .168 29.096 33.032 36.969 

40 21.260 26.197 29.134 33.071 37.008 
4> 21.299 26.236 29.173 33.111 37.048 
42 21.339 26.276 29.2 13 33.160 37.087 
43 21.378 26.316 29.262 33.189 37.126 
44 21,418 26.366 29.292 33.229 37.166 .. 21,4~7 26.394 29.331 33.268 37.206 
4. 21.496 26.433 29.370 33.307 37.244 
.7 21.636 26.473 29.410 33.347 37.284 •• 21.676 26.612 29.449 33.386 37.323 
4. 2 1 .614 26.661 29.488 33.4 26 37.363 



o AMBRIA STEEL. "" 
EQUIV AUNTS OF MILLIMETRES IN INCHES. 

(Contin..m) - 600 600 roo 800 900 

00 1ill-8M 26.691 29.&28 83.46& ''-402 

" :U.693 2&.630 29.667 33.604 37.441 O. 21.732 26.670 29.607 33.b44 37.481 .. 21.772 26.709 29.646 33.683 37.620 .. :U.811 26.748 29.686 33.622 37.669 .. 21.861 26.788 29.726 33.662 37.699 .. 1il1.890 26.827 29.764 33.701 37.638 

" 21.929 26.866 29.803 33.740 37.677 

" 21 91'111 26 .008 !.IO 843 33780 37.717 o. 1il2.008 20.946 29.882 33.819 37.7&6 

60 1il2.047 26.984 29.922 33.869 37."196 ., 22.087 26.024 29.961 33.898 37.836 ., 29.126 26.063 30.000 33.93'1 37.874 
63 22.166 26.103 30.040 83.977 3'1.914 
64 22.206 26.142 3O.<n9 34..oHI 87.968 .. 22.244- 26.181 80.118 34.066 37.992 .. 22.284 26.221 80.168 34.096 38.032 . ., 21il.323 26.260 30.19'1 34.134 88.0?1 
.8 22.362 26.299 30.236 84.174 38·111 •• 22.402 26.339 30.276 34.213 38.160 

'0 22.441 28.3'18 30.316 34.262 38.189 

" 22.481 26.418 30.366 114.292 38.229 

" 21il.&20 26.46'1 30.394 34.331 38.268 

" 21il.669 26.496 30.433 34.3'10 38.307 ,. 22.699 26.liS6 30.473 34.410 38.347 ,. 22.638 26.67& 30.612 34,449 38.386 ,. 21il.671 26.614 30.661 34,488 38.426 

" 21il.?1'1 26.664 30.&91 34.628 38,46& 

" 21L766 26.693 30.630 34.067 ...... ,. 21il."19~ 26.733 30.670 ... eo. ...... 
80 1il1il.83& 26.772 30.'" 34.646 .8 .... ., 21il.8'14 28.8U 30.748 ...... 38.822 ., 22 .914 28·8tH 80.788 34.'726 38.882 •• 22.9&3 26.890 30.827 34.764 38·701 
64 22.992 26.929 30.886 "~03 38.741 

.0 23.032 26.969 30.906 34.843 38.'180 
8. 28.0'71 27.008 80.946 34.882 38.819 

" 23.110 27.047 30.986 34.922 38.869 
88 28.160 2'1.087 31.024 34.961 38.898 
89 23.189 27.126 31.063 3&.000 38.93'1 

.0 23.229 27.166 31.108 36.040 38.97'1 ., 211.la68 27.20& 31.142 36.0"19 39.016 ., 23.30'7 " .... 31.181 36.U8 89.06& 

•• 23.347 27.284 31.221 3&.1&8 39.096 .. 23.386 27.323 31.260 86.197 39.134 

.0 la3.424 27.362 81299 36.237 39.174 •• la3.464 ''-402 31.339 36.2'16 39.213 ., 93.li03 2'1.441 31.878 8&.31& .. "". .8 23.648 27.481 31,418 3li.8M .. "'" .. 23.683 27.620 81.467 .. ~ .. 89231 



P" 
074 CAMBRIA S TBEL. 

EQUIVALENTS OF FEET IN METRES. 
Con~n " aftor: 1 loot _ O.3(l.IS0060Q06 ..... tre-

,. 0 100 '00 300 400 

---, 10,UOOI 60.15011 '1.UOl. 11l.no" , .10f01O 10."486 U .llHtI .1.un. UI.IU(H, 

• ...... 11 .01"' U .Hln H .CHIT' I H .lln. 

• .• 1UO 11.1t"& n .• '41' U.S,," In.ISUi 

• 1.11.20 11.'"'15 1 ' .11111 ,'.UU' ISS .lS'" 

• 1.IUOO n .OO406 " .U4It 'I.HU' lU ... U 21 

• 1.11110 It.so,,, " .,.an IS.III" U,.UtOl , ' .uno lI.nsn I'.otsn ".I1.n 1" .OUU • 1 ."8&0 n .Il'" u .nlu " .17111 11& .• NU 

• I .U 'l1 lS.lun 6I ,1Gn. " .IUIl l U .IIUt 

" 1.0d01 n ,iSlOT N .OOII1 " ,4.111' 1:1&.'''" 
" l .nUI n .utl' N .lln. n .,,"" II1 .U'OI 

" ' .61111 " . II UT "' .11171 ... otn. 1I1.'17u 

" I .Kltl " ,«111 I .. . HUS tI .~1t In ."u, .. ' .IUSl U .TUU " .Inn 'l .l0U' lII ,UUI .. " .17101 II .Olt01 " .UUI " .OIU' 11I.4t111 

" ' .ITnl n .UM' " .ISIt. 1I .• un I t1 .Ul01 

" ' .11111 II .HIIT " .unt .... un UT.1OtH .. . ..... 1 n .H"' ..... ,," " .HII' UT.~' 

" ' .1'1111 " .11117 " .Tlln n .U13' I n .HUI 

M 1 .01601 11.1110'1" 'T .01113 IT .UIIO 111.016" 

" ' .10081 3I.8&Oa7 n .non n .lnoo 11l11 .nl111 .. ' .70111 IT .UM7 11.11'14 lI.lnao UI.U'" 
u 7 .01041 IT ."on n .noN tI.l tOIO 111. nOM .. 7 .sun IT.Ta'JI II .I1UI ta .TU40 "'.ISI" .. T.llOOI 1I.1000a 1I.laoll " .01020 lH.I401I .. ' .,UP ........ II.IMU " .- lH ..... _ 
H 1 .IHIt II.'"'. It.un4 ".M'ao lSO.IU" .. 1 .13111 " .011" It .l tt" " .• 1410 lSO.4NII .. l .as, U. 31.1"" &t.'"" 100.1'160 uo." '" .. ' .I U OI 1t.'U08 70.10414 l00 .IIno U l .111411 

" • . u au u .n .... 7O.4OIt4 100."100 111 .• ltOi .. I .UUS 6O.IUII 70.11UI 101.1UIO 111.17111 .. 10.0IIU 60.11148 71 .01814 101. .... 0 111.17'" .. 10 .11111 6O.lun 71 .11U4 101 .10160 US.IIUI .. 10.iIIOS u . luoa 71 .11114 101 .10110 lIS.11111 .. 10.11111 n .n s .. 71 .• stt4 101 .41100 UI.a'S07 

" U .S7711 n .1"" 7I.U771 101.71111 ISI .11717 .. lI .Hln 11.01148 71.11111 101 .01111 1S1.IOI" .. 11 ."711 4.1 .1171" fI ..... 711 IOS.ll1n 1S1.IOU7 .. 1I.1HOI n .I7I" 71.11111 IOS.13111 111.UII1 

" 1I.1H82 n .n", 71 .1"11 IOJ .,nOt I".U TM 

" 1I.1011! lI .n16' 71.,.11. 100 .S41 U 1S1.fl l l1 

" 1I.1064S 11.111" 11.111'15 UII ."11i tn.0111' .. II .U llS " .autt 11 .nUI 104.16111 UI.UI47 .. U .71101 "."'" 11.11111 101.11111 lSl .mlT .. 11.0I0IJ u .lOOn 14.'1011 106."101 In. 141M ., " -" 143 " .10111 7I.'U" 101.1n"l 1S1.14m .. II .lSon 11.1101' 1I.ltoli 101.0'10411 131.Il0l7 .. II.Inn " .UI" 1I."U I 101.11"1 111.81611 

I lncll_.02IHO "..,tre. 2 Inclleil-.05080 metre. 311>(:119_.07620 metre. 

~ 



OAMBRIA STEEL. m 

EQUIVALENTS or nET IN METRES. 
(Cont lnuo:dJ .- 0 100 200 300 400 

---.. II.HOOS ... . nOOl '1'1 .10011 10l.1aOt1 U7.IIOn 

" II .M"'S .... os ... 71.10191 100.tllOl 137.4.1101 .. 11.1'961 U .IU" U .1Ot71 107 .""t 131.7"" .. 11.1,", .... '"4.1 n .11UI 107.IHU 1S1.07U' .. II.UUS ".h'" " .UUI 107 .1"" lS1 .SU" .. 111 .114.01 U .I"" n .7S411 101.10411. 1111 ....... 
H n .ONSI U .Hlto 71.OIUI IOI .IOIM ISI .UtOI 

" n .nus u .tlno 71.1331' I OI .IUII U'.It,.. .. IT .nIU .... 11110 71.63851 10I.1UIl 131.1"" .. 1f .• asH .... usao 71 .• &1.,. IOI .UIU U • . toHI 

" 11.1&104. 41 .11110 11 .1411' tOl .7UII 1«1.10818 

" 1I.ltlH 41.07110 1I.U'" ltO.OUO! 140.I1S01 .. 11.117" 41 .1"70 11.857'1'1 110.lnn 1«1.ln .. .. I' .IOIH U .IIUO 10.11111 110.64111 141.1stn .. II .IO'I'U 41 .'1710 lO.unl 110.'41" loll .U'I'U .. 11.11104 to.mlo lO.nlll ltl.tllU loll .nUl .. IO.U," 14."1" 11.07'" 111 .11701 141.0TI0I 

" 10 . .,1" 10."170 II .UI11 UI .IIIII lU.SU .. .. 10.11_ 11.S_ 11.,"11 ttl .tllll lH.UN. .. I1 .U1U 11.11110 11."13' 111 .nlH lU.lliU 

" Il.U5M 61.IU10 II .S9IU 111 .nl" tU.IUU 

" I1 .UOU 81. llotO 1'.60097 113 .08103 lU.lll09 

" 11.,UII 81.IU70 1I.'Oln tll .'UII In.111II1I 

" 1I.160U " .nolt 1I.110n Ill .""' 141.17"' 

" 1I.lnn " .oun as .111S7 111.""' tH.nlU 

" 11.16005 " .1'011 1S.11017 tll .1OOI1I IU.71Ot. 

" 11.1l1li U .14UI M .tUn tU .10603 IU.OHOt 
n II ."'H' U .H.ll M .n.n lU.tOIU UI.IUU 

" lI.nu. N .INII M .nU7 111.IUU tn.""" 

" u .onu N .lm1 lI.m31 111.'IMS In.tltU .. It .IMO' 1' .... 11 11.1'417 111.IUII 111 .101" .. U ...... 1I.IU.t II .Mln 111.1'10' 111 .10l0I .. It .Hnl n .nnt II .nS77 111.tllll UI.I1U' .. II .HIII lI .nlll 16.nln l1'.7Im In.I116' 
o. U .IIISU H .OIUI H .usn 117.OISU In.UUO .. lI .toaOI 11.1:111 " .8&117 117.IUIS U7.H8S0 .. II .UU' H ." t1 l7 .nl91 117.16SOI UI. IISIO 

" 11.1171' 11."'71 17.47771 117.'1711 It1.1111O .. 1I.ItU' n .1Ot11 n .7I1111 111.111" , ... , .. nG .. n .tl"l 17.10711 &1 .08718 u • . ,,"' .. 141.01110 .. 17.UIOI 17.11111 u.sUt. ttl .l7U& It'.nuo .. 17.n .... u .uln U .I"" 11'. lnOl 'tt.U110 .. II.OIIM 1I .• un 1t.00lTl 1I • . tllM U'.KllO .. II.UI" ••.• UIt II .SG"I tI' .7"" 1I0.S"7G .. 1I.111n " .IUII 89.Uln 1I0.on ... nO.I711O .. 11.'Il0l " ."111 1I.'U1I 110.'"'' 110.17110 .. II.U086 OI .1IOtt lO .stOtI 110.70101 111.11110 

" 11.11"' 1oO.04.n 10.IU1I 111.00114 lI1.nlto .. 11.17041 lO.nGII 'O.uoes tU .I1OM 1I1.1to'10 .. 10.17111 100.11111 11 .1UII 111 .11"" III .otNO 

41",,_-. 10100 1DHn'. (; l""heI-. I2700 metn:. II \""heI_.152olO metn:. 



'" CAMBRIA STEEL. 

EQUIVALENT! OF FEET IN METRES. 
(Conlinued) 

,~ IlOO eo<> 700 eoo 900 

, UI.f.ooIO tat .llon I1I .HGU SU.M04' IU.nOII 

• 111,10111 las.llln IlS.HIU '«.lun ,,,,,nul 
• UI .OOHI US."'" nS.noos SU. .UOOf 17&.nou 
• III .san US.TUTf SU •. IUU u..,,,,, nt.uul 
• 111.11151 Ih.OHU Ufo.IT.II '''.OHIt IU .• nn 

• III.tlUt 1".'0.11 Ufo,W" sal.'U" tU .... "1 

• U4 ,1I111 U4 .10111 III .lhll IU.n'H 11',14911 

• U4 .• U91 115.01397 ,,, . .,403 'U.'Hot nl.UUI 
0 IN.n,n IU.um nl.nap • " .I1It. nt.nu • 
0 1I1.1UI1 111.6un IU.1DHi "t."''' ITUI6I1I .. nl.usn lU.tuS'I' 11I . .oIU tn.""'" ,n.JUlI 

u IN.1Ull lM.U'" IlI.TlIlS ""UIH sn.I'JUI .. lM.OI7ft lM.U1" IIT ,OIIOS "'.UIOII tn.'1111 .. lM.lltH lU.UH'I' I1T.lun In .1OttO na.11IM .. lM.II'11 11"/.1nn IU.n," "',lonO n,.iITIl .. lM.nUl In.um n1.'II" UI.USiO nt.lttN .. 1IT.n111 UtT .UU' III .U'U IU.uno n'.ltT" .. ItT.HIH 114.01111 11I.IUCH 14' .01110 n'.iOtIO .. In,IMn tU.SHU 11'."", Itt .Uno n'.8OIH .. 1 ... . 1.111 la1.nUI 11'.111" 14.' .1311'0 lSO.ll111 .. 151."'11 la1.nUI 11' .UN' 14' .136&0 ISO.UIII .. 1I1.80U' 189.HUI 11' .UI" IIIO.uno 2.80 .'71136 .. 11t.1009' 11 . .... "8 nO.oslo' 'IIO.IUIO 2.Sl .MIUI .. 16'.110'1" 181.19-0'1" no.I'701' '110.'1I0I0 IIl .SSMI .. 1I,.71UI ltO.llnl nO.n ... , IIl .IUTO .ll .IUTI .. 160 0S0l1 ltO.IOOIS IIO.tlO" 111 .""0110 HI.'6OM .. 110.1"1' lto.8OI11 III .II'U "I .U'SO HI.u.IU 

" 110.$1111 ItI .lotH HI ._ '11.07010 "'.non .. 11O .• un 191 .lInl IIIHIU "'.nlto SI •. ,"" .. III .Utl • It1.71'11-8 .n.l"" "' .• ml US.lun .. U1 .HII' IH .OSU' H' .• OUI ..... HII US.MoII? .. II1 .Utll In.,.,l, HI.8OISI 'U.utSI us.Tln'7 .. 111.1 .... 1 ItI .U", SU.1I401 .IS.H.II HI .071n .. IIt .,U1. IH .U'" 'IS.IIU1 16I.H"1 HI .I'7191 .. IIt .1"" 19 • .• UIt 11S.'71S11 '".10111 HI.tun .. I n.MUS ItI .HIS' .tI.OSUI IH.IOIIII :tN .IUl1 .. In.nsu ItI .IUII ,U .• UII 'H .• 1I1l sal.HU1 

" I6I .IHII ItI .1I1tt 'U.UIOI .11.11811 taI.59111 .. III.tlnS ItI.un. III .tlllI III .IUtl taI .9OI91 .. l11 .unl 111.1nll .U.UTII UI.1n11 UI.'O'IT7 .. 164 .59UI I9I.01ts. ISS.lun 111.03111 U&.UIIT .. 1I' .H111 115.1111. '"."TU "1.11111 U&.lnn .. 1I1.101tl In.Utl. ISI .IUO' IH.llltl 111.11211 .. 11'.100611 In.'"1t 111.1"" 111."611 la1."'" .. UI.llll1 IH.HIIt 111."111 "'.11111 111.1U1l .. 1".11131 It1.I1'" .n.07N' 151.111-5 • 111.03 .... .. I ... tlnl Its.Ull' U1.1I1" "'.MUI SII.SlI" .. l ".TlIt. I" .10Ii" 211.111006 .... 1 .. 11 SII.lInl .. 111 .0107' In.I101O 'ff.HOM III .nOt • 1II.'IOt' .. 111 ...... lIT .11110 su."'" ..... nl1 • SIt .... 1I 

7Inchel ... lnllO IDd.te. 8 inchel".20320 1M'",. IIlncba ... 22860 .... ,"'. 



OAMBRIA S TEEL. ." 

EQUIVALENTS OF FEET IN METRES. 
(Continued) 

,- 600 600 700 800 900 
--
~ 161."03' ItI .lSOfoO 21' .&0045 159.06051 "'.66051 

" II1 .'65U ItI .uno U'.90G3' Jl9 .sun 219.8"31 

" U'.249" 191.11000 "t .21006 U9.'90U. 190.110lS .. n .... u' 199 .01180 " • • IUSt SI'.'U!II •• O.UUII .. 168.8"" 199.U9&O IU.'IU6 16(I.IH1I UO.'11918 .. U'.I"34o 199.«"'.0 UO.I"&6 16(I."",U uI .GUn .. 1I9 .f.69lf • 199."920 230.41911 16(I.9otU UI.II'31 

" IIt.111U 100.15100 130.19401 161 .21'1lI 191.19U8 .. no.0'I'1fo 200.1&810 SSI.OSSN 1S1 .IUn nl .9UU .. 110.'803" 200.16360 231.3"" 161 .'1572 UI.'031' 
~ lTO.6US4 201 .161140 151 .14145 nl .U'12 IU.i0859 

" lTO.9U14 101 .nnO 131 .9"2' UI.UUI 1t1 .91U' .. 171.29194 "01.n800 UI."UO/; UI .UI1. 191.2111' .. ITl .60S'" 202.08280 2S1 .lliU1 n3.04293 IU .UU, .. 111.90'151 "ot.U16O UI .'1'11'1 IIS.SUU UI.Sln9 .. 11".21U4 lot .Ii'''1 U'.17ln uS.liun "" .UU9 .. 111.111'111 lot .991U 151 .47121 n • . uus 2".UU9 

" ITI .1t19' 101.10201 UI.1UO'J I«.unl 191.'11111 .. 11'.11615 201.60$81 'U.OIU'1 lu.ue,. IU.04699 .. UI.U1I. 10S.UUl IU.UU1 1".811U In.IUn 

" 11'.U631 104 .11«1 'U.69"1 1".1'7653 I9I .UU' 

" 17'.0411' 204.112121 UI.OOI21 IU.UUI 2n.llnt 

" 17'.'4.190 104.'2601 "1 .1060'1 2".'11111 UI.1&6lt 

" 17'.UOn 101.13081 UI.IIOn 2i1.09093 2n.not9 

" U'.95UI 201.UIII1 UI.UII61 2".19171 2n .• nn 

" 171.1&011 101.H041 In.12041 2".10053 191.1105' 

" 17'.11111 201.041111 UI.III.21 1&1.0053' U1.4US9 

" 171."995 201.10001 U6 .SS007 167.31011 191.19010 

" 111.11415 201.U4I1 II1 .U4I1 161 .11494 21' .09Il00 

" 17&.nUI 201.115961 211.U9&7 161.91914 "1.19910 

" 111.71U5 2O'J .nUI 211.'1'UI 16'.19414 IU.1IM&o 

" 111.01911 20'1 .116922 13I.1M9n II • . GUU U9.009&0 

" 171.11391 20'1.''1401 n8.SU08 U • . SlU4 199.Slno 

" 111.191n 201.11812 2S1.nua "9 .11894 199 .11900 

" 17'.00111 208.'1362 ISI.96368 261.USU 199.'SlIO .. 11 •. IOlU 201.1&1U n9.UI" 169 .741114 loo.uno .. 17 • .• 1111 lot.09IU 2st .nUI HO.OnU loo.nuo 

" 171.'nU 2ot.191502 219 .• 780. 110.15814 lOO.SS820 .. 119.121'71 109.'1otU "0.112&1 110.&1294 301 .1"00 .. 17'.12'1" 210.00751 UO.U768 110.'6'1'1& 101 .U7II0 

" 17'.SSIlI 210.11'" UO.19241 1'11.211" sOI .nno 

" 1t0.ll1n 210.11721 241 .09111 111 .11714 S02.0IUO .. IIO.U19& 210.92201 UI .'OI08 211 .&1214 Sot.Slno 

" 110.1417& 211 .116'2 Ul.'10611 HI.II6" :WS.U'101 .. ItI.OIlI58 Sll .IUIS U2.01Ue 112."114 lot.911U .. III .SII"& 211 .83"2 Ut.U'" 171.19615 103.1'11&1 .. III.Ull& 1l1.1un US .IIlU 111 .10131 101.1111&1 

" 111 .96196 111.'4102 UI .92iM n' .'0515 10\.'1&11 .. US .11011 1l1.'1I1OU 2n .nOl' 1'13.11ot' IM.UtOI 

" In .11I1'1 Its.Olln tU .IUIt 114 .01511 10'.41511 

10 Indl~._ . 25400 met..,. 11 ;ncha_ .Z79-IO m~tl'e. 12 inch~I_ .3().j 80tm:t..,. 



". CAMBRIA STEEL. 

. EQUIVALENTS OF METRES IN FEET . 
Conv,,"';on factor: 1 men c _ 3.2&J83.3333 ' ''''1. .- 0 '00 200 300 400 , sse .ouu 156.1U" '".UOOO l ,stS.UUt 

• S.laou aU.nUT 559 . .,4160 IST,U0II3 1,1l1.nUT • I.IUn ''',64600 66'.nUI HO.Il161 I ,SlI.89100 • . ..... UO sn.tUp "'.00111 "' .09160 I .UI.IUIS • !S.IUU 14,1.10617 66'.211000 nT.'Un 1,111.""' 

• U .~t1 aU.uno IU .170H 1,000.6Ul1 1,328.13710 • 19.UIOO UT.nUS IT' .lnn 1,001 .9noo 1,U1.01US , H .Hm UI.HUT I" .UUO 1.00'1' .115P 1,IU.'HI7 • U."667 'M .SSOOO UI.Uln 1 ,010.'Un 1,338.18000 • 29 .121&0 151.IIOSS "I.UUf 1,011 .11110 l,IU.I&OU 

" U .&OUt 360.'9161 688.91500 1,017 .0l8U 1,141.14151 
n 11 .08911 I6f .17UO nl.luas 1,020.n91'1' I,JiI .flUO .. " .31000 an.uns 691.IUn 1,013.62000 I,SII.10313 
U " .6&083 UO.1SUT 698.&1710 1,016 .900" 1,'M .UUT .. U .U1I1 Sn.Ol&OO 702 .098" I ,GSO .lIter 1,151.26500 

U 49 .'11&0 311 .IUSS 101.11,n I,ou .uno 1,3&1.5U8S .. &i .usn "1).17661 108.16000 I ,OJI.USn 1 ,Sl40.81617 

" 16."4017 .sa .UTlO 111.94001S 1,0400 .0«11 1,16&.10150 .. &9 .05600 1&7.lIass 711.11161 I .0403 .SOiOO I,UI .sa&33 .. u .nw nO.401917 71&.50110 1,0401.1&61S l,aU.61U7 .. 61.61"7 3".70000 721 .7ISn 1,0(1.1"61 1,Sn.n.000 

" " .&91110 396.9I08S 72&.064017 1,01U .U7IS0 I ,S81 .I30&3 .. 7I.17UI '00.15151 TI' .lnOO 1,0$' .UUI 1,'''.51151 .. 76.41917 W .W2$O 711 .IIIU 1,0&9 .70917 1,Sn.7U$O .. 78.UOOO 4006 .&:UU 73fo .905n 1,051 .9eooo t,S91.07Sn 

" as.02O&l1 4010 .10.&17 738.111$0 1,051 .270&3 t,UI.SWI7 .. I5I .S0157 4011 .18iOO 7n.U8n 1,05' .lnn 1,197.16100 

" 8II .uno 4016 .'UU 7".74917 1,07I.asno 1,'OO.UUS 

" t1 .&Un 401' .'''61 U&.OJOOO 1,07&.ll1n 1,'0.&.1'617 

" 91.11417 U1.I:I7$O 7U.S10&3 1,079.S"'17 1,107 .47"7&0 

" ''.&2Il00 4026.I0Il3 7H.69167 1,011 .81100 I .IIO.15US .. 101 .701U &29.7&917 . 7&1.&7UO I .OSI .UU3 I.UI .On17 

" IM.9"61 foSS .07000 761.UnS 1,081 .23667 I,U7 .UOOO 

" 101.261&0 foSI .S&O&S 7".4034017 I .On.n7l0 l ,nO.iOOIS .. 111.IUn foS9 .M1I7 717 .71100 1,0n.nUs 1,40U .&8117 

" 111 .&11917 '402 .1111&0 710.99aU 1.0».07917 1.4027 .15210 

" 118.11000 "6.19n3 "1 .17"7 l.l02.S6000 I,uo .• nn 

" III .StOI3 "'.nU7 Tn.li57iO 1,10G."013 I ,US.7U17 

" 1140.17161 '12.15Il00 71O.lseU 1.IOS.UII7 1."7 .00100 .. 111 .951$0 'H.03GU 7M .11U7 1,112 .10150 1."0.sa5U 

" lSl .Sun n9.Si6n 7&7.40000 1.1n."US 1.413.56657 .. Ut .IIU7 4062 ."1$0 790.6&033 l . lll .nU7 1,141 .84110 

" 137.79100 465 .nasl 79S .UII7 1,ltI .OI500 l .nO. U&1S .. lU .OnU 469.15917 ttt.uno 1.11I.32US I.US.400917 .. 1U.U&57 4071 ."000 &00.52333 1,12&.60167 1,41&.&9000 .. In.IU$O nG."IIou IOS .IOUT 1.131.15&7500 1.&59 .t7081 .. 1$O.91&3S '1'.00167 107.08100 1,ln. tIllS 1,'U.SIII7 

" 1111.1"17 "1 .Sl2II0 810.160U 1,11&.140917 1,'61."150 .. 107."000 "0.16331 811."681 l ,t41 .TSOOO 1,4069 .81311 .. llO.T6O&lI " 8.&U17 8U.nnO 1,1".01013 1.''' .09417 



CAMBRIA STEEL. .79 

EQUIVALENTS or METRES IN FEET. 
(ContinuM) .- 0 wo '00 300 400 

" 114 .04.1n "'. ltSOO 810.'OUS 1.1'1.191" 1,4171.''100 .. n1.nuo ,,,.,ous aU.U911 1.1I1.nno 1.417'.UI13 .. no.60SSS UI.IliIli67 821.11000 1.1M.'53U 1.&".n661 

" 17'.11&17 601.11160 130.06013 1.1II8.lun I.U8.111&0 .. 177.16500 601.IUU au.'Sl61 1.161.4.1600 1 ... .,."133 .. 180 .... 68S 1101.1"17 131.11'110 1.1" .69"' I.U'.inn .. 11S.7U67 111 .11000 U'.IUSS 1.161."1" 1.01.06000 

" 111 .007110 11I.0t0U au.I14.17 1. ITl .uno 1."H.Uoa. .. 190 .• IIU 111.51167 '''.''600 1. ITt."ISS 1.1SOt.51167 .. 111.16911 SSI .UUO "'.1UIS 1, ITI .'1I11 1.101.90260 

" 196.8$000 IU .USU m .Ot661 1,111.10000 1.IO!I.lUU .. '00.1308' 6tS.UU7 811.191110 1,IM.'801S 1.IU.&6'" .. 103.UU? &31.'91100 IM.nU3 1.111"1'.66167 1."1,"000 .. '01.191&0 "&,11"' 'U .8HI7 1,190.'''50 1.11'.0253' .. .ot.,un ISI .OI'" "I. I0f000 1,lM.H'U 1.811 .• 0661 .. n'.nU7 64.1 ,13'50 "' .42013 1,19'l.50U7 1.111.11150 .. 116.13100 IU .61U' 171.70167 1.100.71100 1.U'.'6as. .. 11'.IUIS Ui . .,U7 .n,tll60 1.'0i.06I1S 1,531,"'11 .. .U.OU67 111 .11000 .n.lun 1.'07.an" 1,6S1."'000 .. tU.n'l'5o IN.nolS au.H4.17 1.110.11760 1,"'.71013 

" n'.nua 151.7un au.'IiOO 1.10.9013' 1.IU .99167 

" In,UU7 .U .on50 "'.1011S 1.111.IHI1 1 ..... . 17160 

" 'U.nooo au.a03SS H'.a"67 1.' 10."000 I .U' .II'n 

" U'.IOO8S 167 .IUI7 HI.65711O 1.'11.71013 1.III .UU7 

" ua.78167 170.16100 '9'.taUa 1.117.03167 1.116.11000 

" U8,0&260 .n .IUIS 9OI.IH11 1.UO.UII50 I.UI.SUIS 

" 1".UIl. .77 .,"n 901.11000 1.ISS.ltna 1.161.67667 

'" UI.IiIU7 6110 .707110 9OI .7901S 1."1,81417 1.1"."710 

" 250.'0600 653 .'813J 911.07167 I .UO.UIOO I .US.UIS. 

" 159.11183 $17 .26'17 'II.UIIIO 1.lu,,,"a 1.171.11111 

" 161 ."667 590.16000 ttl.USS3 1.148.11661 1.174 .I0000 

" 168.7..,10 ou.saoas tl1.91U1 1.14' .'9160 1.078 ,08OIa 

" 169.OIUI IU.U187 911.19100 1,*,1 .'7133 1.III.UII1 
U nl .SOU7 600.*9110 911.nllS 1.186.61'17 I .U' ."UO .. nl.atooo lOS.n s n ,n.71667 l .an.l4ooo 1.111,91131 .. na.8101S &011 .'"17 131,03710 1.IU.1I083 1.191 .10411 .. 181.15167 610.11300 US,st83' 1.1"."0167 1.6"."400 

" UI.UI60 lu.nu, 9U.I9917 1.ln.sa'50 1.197.16683 .. 1II.7un 611.7U67 IU.8S000 I.nt .'uss 1.601 .0&657 .. HI .99U7 1iI0.07711O '''.11013 1,116.I ... n 1.6O& ,n160 

" 191.17500 ISS .U8.31 ut. .. un 1.11'.11100 1.601.6OIS1 .. In.nU3 II6 .ISU7 15&.71260 1.182.1I011S 1.1l0.lBtl7 .. 301 .83661 &19 .11000 n8.001S1 1.186.0'667 1.11& .17000 

" 101.U7I0 1S3 .'001S HI .IUI1 1.IH.a671O 1.117 .&6013 .. SOI.SUSS UI .'8161 9",16600 1.191,"'13 1.610.71117 .. 111 .67917 639.76160 961.'U83 1.195.11117 1.6U.OlllO .. 11' .96000 6U .OUSS nun" 1.19',11000 1,127.lun 

" .18.UOIS "l.nU7 "'.'0110 1.101.&9011 l .nO.57U7 .. 111 .6U67 "' .10100 '77 .111111 1.' 01.71151 1 .61'.1S600 .. 3U .'0I1O 61' .IIIUI '10.'6917 I .Sct .06UO 1 .131.13183 



.. 0 CAMBRIA STEEL. 

EQUIVALENTS OF METRES IN FEET. 
(Continued) .- . 00 600 700 800 900 , t.stO.U6n 1,961.00000 S,Ui.WU 2.614 .'"'1 1,111.76000 , 1,6U.69150 1.971 :78083 I.ltt.,,,n 2 ,II1 .9U50 S.tU.OJoas • 1,6f.&.t1ln 1,971 .061n I,J03.1UOO S,UI .nan 1,Ut.SlIIT , 1,(;50."'917 l .na,SUOG I,'oG.41I" :I,I·U.BOU'I' 1 .~n ."tJ.O 

• 1,6n.MOOO 1,961 .nUS 2,209.10667 !,In.TlOOO ',US.IUSI 

• 1,611.12013 1,9".90417 1,311.98750 S ,IU.MOBS t,tU.UUT 

• 1.660.11)161 1 .981 .18'00 1,811.26833 1.64 • . 151$7 1,1111,4.3100 

• I.SU.SlUO 1,991 ."583 I.Sa .U917 I,ln.UnO 1.'71.71683 

• 1,5".i6U3 1 ,'U.U'67 I.lI2.83000 S,IiIO.IlSn I,nl.nUT 

• 1,"'.'J"17 1,991.01750 I,SU.ll08S ",.",1"17 S,'U.t7750 

" 1,671.21&00 I,OOU08S! 2,n9.19161 1.66'.41100 t,tll .na53 

" 1 ,176.'0115 I,OOf..68'17 1,331.11250 s,I50.71U3 1.988.U9I1 

" 1.&1'.71&61 1,007.11000 I,SU.IUn 1 ,6M.M'&? 1,991 .11000 

" I ,W,O$nG 2,0'11.1&083 2.3n.IU17 2."'.UnG 2 .• n.~U 

" 1,688."U3 I ,GU .UI61 2,"2.D11OO 2,nG.HUS 2,IIU.llIln 

" 1,68' .62917 '.017.71150 2,3t1.1'H' 2 ,nS,I7117 3,001.96150' 

" l,nl.nOOO 2,020.19333 2,361.07667 2,n7.16OOO 3.00l.IUSS 

" l ,ne. t9oas I ,Gtt ,S?U7 2,U2.UnG 2,680 ,UGSS I .OOI .6UI7 

" 1,891.nl57 2,027.65600 1,35I.nUI 1,6SS .7U67 1,0'11,80500 

" 1,101.nnG 1,030.1.83&3 1,ln .UII17 1 ,657.00260' 1,0n.GnSS 

" 1,1ot.OIUI 1 ,0'34 .116&7 1,161.10000 1 ,69G.ISSU 1,018.U617 

" l ,709.31U1 I ,Gn.unG 2,IU.oUOSS 1 ,693 .164.11 I,OII.UUG .. 1,711.19100 1,0400 .67133 2 ,368 .76167 I,''' .SUOO 1.0U."831 .. l ,7U.auas 1 ,0401 .nn1 1,ln .04oUG 1 ,100.1U83 1 ,028.10117 .. 1,'tt.U"' 2,0401 ."000 l,nl.UIII 1 ,101,60517 1,031.61000 .. 1,111.'1710' 2.G50.noal 1,171.60'411 1,706.6InG 1,014.170'11 

" 1,111.11113 2.053.80U7 2,351.1.8500 1.701.96&33 I,038.GI1n .. 1,1U.9Hl1 1,051.082110 I,Ssa. l Uas 1 ,111.1"11 1 ,0u.unG .. 1,131.18000 1 ,060.16533 1,ln.Un1 1,711.11000 3,0'14 .61333 

" 1,13I,560SS l ,on.SU17 I,S91.71780 1,711.1.108' 1,0401.8U17 

" 1,138,1.4.117 1,0$6.91500 1,1111.00833 1 ,711.otl67 1,011.17600 

" 1,761.lInG 1,00G.10IU I,Sn.lhl1 1,116.31110' I,016 .615U .. 1,141.60111 I,G7I .6&6n 1,40'1 .17000 I,Tl9.UUS S,0I7.73"7 .. 1,148.68617 1,0'l'6,76nG 1,'04.16081 1,131.114.17 l,otl .GI 710 .. 1,711."100 2,080.04oUS 1,401 .13157 1,116.11600 3,0'".19811 .. 1,751.1411.1 2,033.32917 I ,UI.UIIIO 1,139.Unl l,ot1.17U1 .. 1,7H.61167 I,OI6.UOOO 1,414.61S33 1,1'1 ,17667 1,0'10'.86000 .. 1,1U.IGnG I,On.Is-033 I,U1.nU1 1,746.0'1710 1,076.140'83 .. 1,7U.GIIISI 2.093.11167 2,421.15500 1,7U.nan 1,0'17.61151 .. 1,761..36917 1 ,0n.UII0 1,426.13013 1,111.'1117 1,0'80.10150' .. l ,n l .65000 I,Gn.7nn 1,417.'1667 2,111 .'0000 1,081 .98133 

" l .n4."G13 1,IOJ .Gt411 1,431.09760' 1 ,7511 .180'83 1,087 .1"11 

" 1,n8.11117 l,l06.IUoo 1,434.17813 1 ,761.46111 I,"o .• noo 

" 1,711.41110' 1,lot.17181 I,U7.11117 1 ,761.7"60 I,Gn .UUI .. 1,784.nISS 1,111 .• UI1 I,UG.94ooo I,UII,Gnu l .otT. IGn1 .. 1,181.0'1411 1,118.11110 1 ,4H .IIOII 2.712.10617 1,100.18710' .. 1,191 ,31500 1,1l'.418U t,H7.e01l7 1,71I .IIIGO' 1,I OS.I6IU 

" 1,714,61183 2 , IH.69U7 1.41O.7UIO 1 ,1711.16113 ', I 06 .'4t11 .. 1,71'1.1.9811 1 ,111.'8000 1,4U.0ISS3 2,781.1UI1 1.110'.11000 .. 1,801.17760' 1.111.1&013 1,467.IH 17 1,711.41150 1,111.I1GIS 



... 
CAMBRIA STEEL. ". 

EQUIVALENTS OF METRES IN FEET . 
(Continunl) .- 000 600 700 800 800 --

~ 1 ,IIHI .UII3S 1 .131.lun ' ,uo.naoo 1 ,1aa.7osss 1,1I6.nU7 

" 1.&O'f.73911 t ,ul.nSlG 1,6U.to$8' 1 .7tl.I"11 S,1tO.07UO .. 1.'11.0'1000 I ,U'.lOSU 1 ,t.6T.IIII? I ,TtI .17000 I ,ln.usn .. 1.114.10013 l.ln,IIU1 1,f10.f67l0 1.7U.UOSS l.tn.UUT .. 1,111.61167 1,ln.5UIIO 2 ,f.7I.UUI " ,801 .83161 1,11'.11100 .. I,ISO.UUO 1 ,141.'418.3 !II,f.Tf.Ot911 1,808.11UO I,US.IUU .. I.aU.lun l,ln.II6&7 1,180.11000 1,loa.snss 1,131."'&61 

" 1,U7.nU1 1 ,1U .1O'11O l,ns.sto&S ',811.67417 S,1St.76750 .. 1 ,&30.70100 1,ln.TIlUS •. '".ln61 1.lt4.'UOO I .IU.038U .. I.US.9USI I ,US.06tl1 I,UO.UUO I ,IU.SUU 1,IU.S19n 

~ 1,'''''.'6&61 2,16I .nooo I,Iu.unl 1,121,1166'1 1.1" . .0000 

" 1."0.'&160 1,16&.UOU I ,UI.T1UT 1.'14.11110 S , III.noU 

" l ,an.IIISS 2,111.1116'1' 1."'."600 1.IU.018U I , US.IIII? .. 1 ,Sf,1.1otl1 I,IU.I'UO 1,10l.nus I,UI.Sl911 1 ,15'."260 .. 1,8H.I9000 1,ln,nsu 1,IWHi.U6&1 I ,Uf. .i-lOOO 3,UI.7S3U .. 1,8U.noss 1,1I1.16U1 1 ,5ot .U1H I,U1 .• tOh 1 ,1I1.00f.11 .. 1.811 .• un 1 ,115,03500 1.I1S.11SS1 l.aU .IOln S,U'.U5OO 

" l,860.I31H I.IU.IUSS l.n6.UU1 I.U' .'81&O l.l11.IIISS .. 1,IU .III33 1,1'1.19611 1.119.18000 I ,U1 .1IUl 3 .116.U5n .. 1,1'1.19411 1,11&.811H l ,all.'6GS3 l ,hl.IKU1 I,119.iS11(1 

" 1,810.0noo 1 ,198.15833 1,51&.«167 l ,h4 .U5OO I ,UI.&OSSI 

" l ,8U .IUSS 1.101.U911 I.O".012H I.051.IIaSS S,1I5."'11 

" l,811.1S161 1.11M.1I000 1.1S1.80UI 1.810.88161 3,IU.91ooo 

" 1,819.911M1 1,108.00083 I,UI.OUI1 1,IU.II11O 1 ,191.18081 

" I,SU.U8n 1,111,18117 1.019,16500 1,8n.448U 1 ,196.51161 

" 1,886.nI11 l ,tH.uno I .IU .l4m 1 ,11072'11 3,198.1111() 

" 1.88' .16000 1.111,8"31 1.'U .U6&1 1.8".01000 I ,SOI.0UU 

" 1.IU.GlOSS 1.211.11411 I.U'.101H 1.111.19013 S .IOI .STU7 

" 1,891.31117 1,IU . .oloo l,n:ll.U8lIS l ,gO.81161 1,108.11500 

" 1,899.10260 1,111.18683 1."6,'''11 I,SU.8'UO 8,1l1.'USS 

" 1,901 .SUSS 1,230.9&667 1,55'.06000 1 ,187.lIU3 S,ln.I1667 .. 1.906.1"17 1.1" U150 I.III .U08S 1.lto.nU1 1 ,118.4971() .. 1.1I00.UIOO 1,131 .1213S 1 ,1".11111 1.IIIS.191OO 3.11I.11UI .. 1,1II1.TSU3 1 ,«0.80917 I .IIa.89U-O 1 ,896 .nIU 3,111.011111 

" 1,916.00611 I ,U' .09ooo 2.&1I.tUn 2.900.2'''7 S,1I8."000 .. 1,11' .taUO 1 ,ln .ST0I3 1 .&18 .41417 l ,tw .UUO 1 ,lst .noes .. I.U2 .UUI 1 .150.11161 1 .&18.71600 2.1Of.81UI S,Uf. .1I01n 

" 1 .925 .U911 1 ,IU.IISI50 I,H2.0IU3 1 ,110.09911 3,138.1811(1 .. I ,II9 .Uooo 1 ,ln.IUSS 1."'.196&7 l ,t1S.ISOOO S,IU.f.6,SS .. I ,U2 .41GBS 1 ,160.n417 2 ."8.81710 1 ,116.15083 S,I"".1""17 .. I.UI.I91n 1.2U.111OO 2 ,&91."811 1.'1'."161 1 ,148.01100 

" 1."1.'1150 2 .161.011183 I ,IIII .lSII11 1 ,9SS.I1250 1 .IIl .SOUS .. I ,UI .UUS 1 ,l1o.lSln 1,"1.41000 I,UI.I0333 1 ,IU.IIH7 .. l .tU,nU1 1 .I1S .117$0 1.601.10081 1 .919.18417 I,ln.H1IO .. 1,"8.11100 1 ,111.89831 2 ,1Of. .9nn 1 ,931.06100 S,I61.1"'3 .. l.nS.09us 2 ,110.11917 1 .608.26150 I ,UI.IU83 3.1".41911 .. 1,151.31161 I ,W .f.6000 2 ,III .IUSS 2 ,1S9.11161 1 .161.11000 

" 1,151.16150 1 ,ISI.noss 1.6U.tUn 1,'f.I.II01I() 1 ,170 .'9081 .. 1,'Il.flUI 1.190.021$1 1.11110800 1,'''.18133 3 .n'.11161 .. 1,961.11911 1,2.9I.JOI50 1,121 .nIlS 1,969.'6917 1,111 .65210 



... CAMBRIA STEEL. 

EQUIVALENTS or AVOIRDUPOIS POUNDS 
IN KILOGRAMS. 

Conversion FaclOr: I avoirdupoili pound -O.'53592~277 k.i\o8ram. 

..... • w. .00 300 400 

• n .nUt 90.111411 136.071'1'1 111 .4.3697 , .4.0369 n .ll'" 91.11t08 13&.85132 181.89086 , .90118 U .S,," 9l .IUBT lU.IIUU In ,lUII , 1 .36071 U .UOM U .079U Ul .tSUI IIt .7Un 

• 1.81417 n.nS61 91.53216 131.8UtO IIS .SUU 

• I.UT96 n.i27tO n.98US U8.S"n 1".10493 • I.TUU " .080&0 n.4&oot. 118.1991& IM.nuS , I.IUn n.UU9 11.19353 ni.UUI IN.IilUS 

• !,BUn U .nita 94 .UnS 131.106&'1' 185.06Ul • 4.03131 n .tUn ".80081 1'0.16008 181 .51930 

" 4.UUI 0 .89511 n .u,u 140.11365 IU .'TUO 
U 4 .IBUI 80.SU78 U .10800 U1.067U IH .UI49 

" 8.U311 80 .10216 96 .161&9 141 .520" 18&.&3008 
U 1.'96TO Dl .SnU 96.&1519 14I .9nu l'1' .UU7 

" 8.3102' 1I.1otU 91.06818 lU .U802. 181 .18'117 
U '.1031' II .IUIS 91.81237 1403 .U161 188.24086 

" 1.U'I'&a u .unt 97.97896 In .sun lU.iUn 

" l' .11101 U.01OlI U .U9n U3 .18880 IU.14SM 

" 8.Un6 1I.IUt! U .88SU IU .IUn 189 .10163 

" I.IU21 U .91UO i9.sun IU.I"9I 190.0UU 

" 9.01185 N .U10' 19.79053 In.14U' 190.loal2 

" ' .IUU 04 •. 11468 100.14193 141.60317 190.96141 

" '.9710S 51.13818 100.19752 146 .0n71 191 .41600 .. 10.4SSU U .1918T 101.15111 "I.UOU 191.11910 .. 10.88621 1II.lnn 101.Iono IU.96SU U3.aU19 .. 11.33981 lII.iUOI IOS.058-30 U7 .U754 191.71611 .. 11.19S'0 n .uuI lOS.11189 147.17111 191.11031 

" 1I.lnDO aT .604I" IOS.96UI In.SU12 In.ln91 .. 11 .10051 18.0598S 103 .41907 "6.17832 111&.137&1 .. 11 .1"18 U.US"" 103.81167 149.13191 111&.111111 

'" 13.60771 U.9610S 104.11616 14'.68&SO 191 .0U1' 

" 1&.06131 59 .42061 104.1198' 160.11909 In.49n, 

" 1& .IU96 59.17UO 101 .lnU 110.19269 In.,un 

" U.'6$U 10.1217' 101 .1870& 111 .0&118 "I.&OUI .. II.Utl' &0.1813' 106.140n lU.49t87 19&.811111 

" lI.anT! 61.IUU 106.IUI2 111.96U6 191.31111 .. 11.12'31 U .688aT 10'1 .040181 151.'0'106 191.76nO 

" 11.18191 U.IU16 101 .101&1 111.86065 Ita.tlnt .. 11.15111 62.1,571 1000.,noo 113.SUS4 UI.I1UI .. 11.6!l010 11 .04935 108.401&1 113.76783 19t.lI101 

" 18.14170 U .IOS9 \ 101 .8U18 1" .12141 n'.n061 

" 18.1911t lS.n6a~ 109.Sl178 1" .11602 200.0Un .. 11.05088 U .flOIl 103.16U7 111.12811 200.18181 .. U.IOU7 N.8U72 110.UU6 In.uuo loo.,un .. U .U801 U .UTS I ltO.616U UI.OSUO 201.395040 .. 10.41166 11.17090 111.UOU 156.41919 101.84163 .. 10.8&11S 1i.IUn 111.GBSn 156.142" 2OS .IOS22 

" It.SlU' 66.61109 111.01113 117 .19667 201.18512 .. 21 .112" 61.UUS 112.49091 151 .85016 103.109" .. IlI .IUOS 61 .1-8527 111.96451 U8.103n 1101 .66300 

10%.- .028350 q. 2 oz. - .O&oo9'9 q. 3 0 •. - .0S5049 q. 40 •. _ .113398 q. 



OAMBRIA STEEL. .83 

EQUIVALENTS or AVOIRDUPOIS POUNDS 
IN KILOGRAMS. 

(Continued) 

..... 0 100 200 300 400 

" 11.1T961 61.03186 11'.'9811 151.11131 1G4 .11U9 

" !U.USU 68."'UI IlS.UI10 ut.UOt4. IN.nOll .. ".18681 68.'''Oa 1140.'0119 nt ."40U 101.01118 .. II .NOfoO n.u"1 111.158n 150.11ln 101 .f.1U1 .. 11.49S99 6t.IUIS 111.I1UI 150.IU1I 10..93096 .. II.'IT" 10.S068' 111.1660'1 UI.OIIS! 106.SI"I .. SI .IOlll 10.16G41 111.11916 161 .n890 106.UIU 

" U .Ilf.11 11 .'UOI 111.I1'U 111 ."210 107.'I1U .. 15.'0136 u .uno 111.021-81 liS.SI_ '01.UUS .. 16.11191 n.IUIO 111."NI UI.U91S IOS.IU9I 

" 17.UIII 1I.l1n' 111."101 u • .• un 101.6IU' 

" 17.561U 13.OIU8 116.18761 liS.1Un '09.10611 .. U.II.13 13.Ult7 111.IUII 161.S00l& 101.15110 .. U.lnn 13.91161 1I9.nlSl 1$I .6UOI 1l0.01U9 .. 19.ot991 U .SS911 119.14860 111.10'1" 110.'1619 .. H."SU U .86nl 110.10199 I6I .lilU 110.110" .. If.U110 11.19611 1'0.61151 156.0UI3 'II.SUM 

" SO.19069 7I .U99' 111.10111 UI.UMI '11.81166 .. SO.Mn9 U.IOSI. 1I1.lun 186.'2101 111.1811S .. '1.191M 71.11112 111.01131 lIT .37161 11'.71111 

" 31.11111 11 .110'11 a'.UH' U7.IIUO 11S .ISlil 

" 31.10106 11.16111 In.IISn til .tal19 IU."'GS 

" 31.61161 18.0InO lta.UUI 168.13"1 11'.09161 

" U.lun 7I."U9 ISS.130'11 119.18991 Uto .Si9U ,. S3.IIUto 18.ln09 U' .11t.31 119.IUI1 '1I.1MHI1t 

" Sfo .Olt4.' 71.'1861 lli .1Un 170.01115 SII.""O 

" Sfo .to1lOS 19.13117 121.19151 110.650n sn.t1000 

" Sfo.U"1 80.18"1 110."110 111.00«1 Ill.Il"9 

" SII.IS021 8O.1nU In.OS8n 171.4.&1940 111.11111 .. 1II.13SBO 81.1UN In.lun 111.91I1S 117.ST011 .. M .IU" 81.lI66to 111.00188 U'.UItS 111.1Itol1 

" M .1I099 SI. l 00n 1I1.UU,1 111.81811 118.111t1 

" 31.19U8 SI.1I3S1 In.tllo& 111.111'1 218.&1111 .. 1'1."111 13.OO'1U 118.'6666 11'.1I1t0 U'.OIIlt. .. 18.10111 IS.UIOI 1I8.SSatl lU.11IU I1I.UUto .. 18.IMIl U.9H60 121 .113" n40 .ISlOI I1t.99I33 .. ".008" ".U81t 1S1.nU' 111 .08668 nO.ltoltl 

" ".unto 86.11118 lSO.IUM nl."021 120.89911 .. S9.t161S " .UISI lSO.&UU UI."'" I2I.SlSIO .. to.snn 81.11891 111 .011811 11I."'UI .11.10610 

" to .IUII 1I.18S56 U1.IUIO t1l .to101 u'.16m 

" 401.ST191 16.U615 111.19"0 171.'Ull U'.USSI 

" iI.nOlO 11.01911 lI' .UI99 lTT.801n Sn.l61n 

" 1I.18UO n .If'u 13'.10111 118.S61II 'lS.nun .. n .6Un n .99691 131.11111 111.111f' U4o.01U6 .. is.OSIU 118 .11011 131.10911 17' .11901 11I .618n .. 401 .IUn 1S.9NII lSi .I&lSI 1711 .&SS&O 11I.1'18to 

" o ."ln 89.11111 lIto .l1l9l 180.01519 IU .to .. ", .. 11.401306 89.11130 131.nOGt. 180.11979 111.11903 .. tol .IOaU 90.UU9 lS' .IIIH 18D.IUSB 121.'4161 

.sW. - .141i48q. 6oz. _ .1700071q:. 702. _ .198447lqj;. 8 oz. _ .226700 q . 



,84 CAMBRIA STEEL. 

EQUIVALENTS or AVOIRDUPOIS POUNDS 
IN KILOGRAMS. 

(Coatinued) .... ' 00 600 'IX> 800 900 

• IU.niSl UI .l n '5 117.u n l) U • .• U94 ' 011.23111 , tIlT.UUI 171.I 090S lIlf.IUIt us.snu . oa.U611 , 121 .103&0 27S.!Mi2n I1I.UISI U3.1Ill' &09.1(On , UI.IH" 173.0un IU.IU" '''.Iun '09.ltln • IU.UO&& tn.'''" 11'.1I9O'J '''.nUl uo.onn 
• U'.OMII SU.t.I3U SI' .112" "1,14110 410 .10111 

• 'n.II711 1740.'7101 stO.IUSI "1.19110 410.1141' , 'H.nl16 111."060 sso.una IH.O"" UI.'OUI • 130.4.1411 IU.'MIO 11l. IUtl 'N.IOS" foIl.MIII 

• nO.'1111 nl,un, IIl .niCS 'H.'UU US.UtlS .. H I .SUIt IU."I" ItI.OI06' 111.'09IT uS.nlu 
u SSI .TU1S In.lut? 111 .104" IIT.sun uS .tlno 

" UI.unl '".19111 n •. ,.ll1 .... . 11701 UI.IUU 

" UI.ltn' n'.OIIi' In.nuo nl.non UI.lttll .. UI.1UII 17'.10171 SU,,"" IU.HUt. "H.IUla .. "'.10010 nt.tlU4 sn .uI" .n,Inll UI.OS?O'I' .. In.053" n"un, n" ,11UI nO. U1U ul."on 
" st, mit 219.1&651 "1.lun I1D.lUOI &11 .'''" .. "1.160&1 ISO.UDII 291.11'36 U I .OsaU &1i .1t111 .. UI.U'" lSO.71ln n6.ISln nl.69t10 IU.IIIU 

" 115.1680& iSl.IUn IU.58UI 171 .''11, '17.10601 .. IU.Inu "1.68090 II1 .060U n'.n.SI U 7.nsn 

" IU.nllS I12.IS'" In.tun IU.UUI UI.UUI .. II1 .U8SIo 112.1&108 tlT .• on UI.IOU1 611.""1 .. n1."US U3.06161 Isa.6000U "1.16016 41' .11140 .. nl.1UOl US.49U1 511.11'11 I".unl &1' .11300 .. "1.18nl U3.UPI sn .IOIIO n'.NUI UD.OoIIG! 

" U t.OUII W .f.otU nt.u l it 111.IID" UD.f.IOll .. SSt t'I6&CI W .SKOf. nO.lult uI.nus "0.UU1 .. SS' .• IOS' lU.IOf" UO.HIII .16.01.11 _U1.ts7l1 .. 1400.6OS" UI.16,n 'l1 .tHn n6.f.un tl1.1f.096 .. 1400."'11 IN.U"1 nl.lf_ n6.'SUI tH.HU' 

" 161 .11111 186.61041 UI .OIU6 In .sanD 4H .1"" .. 161 .16'1' m . I1401 Ut.4UU In .I414' US .10114 .. UI.111m m .ln60 UI.U'" I1I .tHOB ' " .6'U' .. 161.611" US.Dllt' nS .IIIMI 11I.ff.ta 61' .10811 .. 14S.UIII US.Uf.7I In .Uf.OS "'.10311 61f. .lllll 

" 14S .I1' 1S US.UUI nl .1I1U STt.II'" UI.01UD .. 141 .0un 'st .19111 IU.71111 ISO. non f. u .uno .. ' ' ' .'"11 "'.IU'H In.IO"Oo SIO.I660 • 6U.lln. 

" "f..IIHI 11900 .29911 SU.1I140 Sll .G1166 626.n6U 
u 'U.lnlll 190.nln III .lllft Sll .UIIS 626 .I3IM1 .. 161.16110 " I .IOUI nl .IUII U1.ts"l U1.11t0'!' .. 1".10019 I91.U"' 117 .001111 1I1.111t1 tn.11161 .. IU.1UI8 19II.unl 111.Usn III .IUOI 118.19111 .. 161.10'1'17 ItI .NB' 1S1.UUI 11S .1U6O t ll .""4 .. In .Nlf.T 111.010'1'1 1S1.l1ftl 'lS .ntlt 4H .009Sf.f. .. 1t.'.11101 IIS .f.1UOo 1S1.1S'16 ..... .Ul1t 41t .IlS03 .. '''.MIA ItS .tl11t ISt .mlt • .. . 66611 UO.OOM. .. If.I.CIU14 1If..SlU t IIt ."O'I'I III .otH1 UOo .tlll l 

" .... -.2M1461tt. IOoz.-.283~95kl. 11 .... _.31ISl:iItt. Il!oz._.340 19-1 Itt. 



-
CAMBRIA STEEL. ,g, 

EQUIVALENTS OF AVOIRDUPOIS POUNDS 
IN KILOGRAMS. 

(Continued) 

..... '00 gOO '00 gOO 900 

-- - --- -
" u~ .n~G' U'.1J3~O' 3foO. t'UIl 3&O .&Un "O.'lUl 

" U9 .9'19U 295.118867 lto.un! 188.00116 Ut.36MO 

" 150."302 2U.7UU 141.10161 186.UOn nt .Utt' .. 2OO.U661 US. 19US 141 .56010 SSS.UUl 4.n .nU8 .. 211 .29020 296 .6494.0 SU.OOS69 S!p.U7U 4.311.11718 

" 251.7uao tn.IOSOt 311 .4&221 SST.nUS U3 .18()'17 

" SH.UUl\ 191 .56663 sU.nua 3U.nU2 U3.63&36 

" 2M.65()9B 198.01022 U3.S6941 388.71811 ",,08191 

" 163.10U7 1191.16382 su .aUG5 389.18230 ,u.sun .. U3.U811 298.91141 314 .17665 nll.SUIIO &3&,11961& 

" 2M.01115 199 .81100 3U.130n no.o"" 138.14813 .. 2M.f6GU t9t .SUGg 3U ,18ts' 390.SU03 UII .90U2 

" tM .918U 300.21819 315.631&3 390.99661 foSS .SUn .. tM.SnU 300.7311& 34.6 .09101 391 .UOn U5.809U .. UII.SlaU 301 .18531 3'6.5U61 391.90386 fn.USlO .. IM.279U 301.63891 346."821 392.151U "7.11669 .. ~M.1SlI!l sOJ.O'J~n !i7.UUO US.lllM 438.11039 

" U1. I U91 102 .546U !i7.105S' US .UUS 438.UIBl .. 157."050 Sot .999?4 148.35898 3n.118U 439.01747 .. ~M .09409 303.UISI 3U.81U8 'U.I7182 439.UI08 

- " SM.5U68 303.90691 30.16611 3U.6un 439.11465 

" nt.oolts 104 .36051 lo.nUI I9I .07~OO "O.U811 

" 151.41487 304.81411 1$(I.17UI IU.ISUO UO.891Si 

" 1151.90&46 305.16710 3$(1.12691 391.98619 HI .SUI3 

" 260.36205 101.13130 351.0805' 195.439'18 "1.'1990S 

" 260.81165 108.1'1'" 351.51411 398.8913'1 "1 .2U63 

" 1161 .S6924 106.63848 UI .ta712 IU.IUn 411 .106:11 

" 261.'12383 10'1.08101 SU.HI3S S97 .80056 4t1 .1n80 

" 261.1'1642 10'1.11567 UI.sun 398.15411 H3 .81339 

" 16l.UOM 50'1 .98916 3n.54810 "8.10174 '''.06699 

" 163 .08361 108.HU5 151.10209 399.1613i 41' .12068 .. 263 .IU20 108.19U' II4.IUn n9.6Un '41.1141'1 .. "3 .99019 lI09 .IIOOfo "' .70938 '00.06852 U5.42U6 

" 261 .'Un I~' .80363 115 .16181 '00.52111 '45.18136 .. 16'.89198 110.IUn SU.616U 400.171'11 "6.33UI .. U3 .Uta7 310.'11081 U6 .07OM 401 .4UIO 446.7881' .. 265.80516 311 .1UU U6 .52361 '01.88189 441 .14213 

" 268.16871 311.11100 356 .9f724 (02 .336'1 U7.nUS .. 265 .11135 311.07109 IU.UOII 402 .79008 U8.1Un .. 261.161" 312 .5U18 SU.saU3 403 .243&1 U8.60291 

" U1 .61953 312.97878 U8.13802 4(13 .69126 U9.0~610 

" 2&8.0'1111 111.43157 35B.79161 40'.15085 ... 9.UOIO 

" 1&8.U672 SlS.88596 359.ln20 404. .60"5 "9.96189 

" US.980Sl SU.33951 359 .69880 401 .05804 450 .41128 .. 269.43390 I U.193U 160.11239 408 .81163 nO.8708'1 

" 269.88149 3ID.IUn 3&0.60598 '05.UUI 411.1164'1 .. 1110.34109 315.70033 !In.onu 406.41883 451 .71808 

" 210.7946B SU.15U2 161 .51316 406 .11241 452 .13165 .. 271.U837 SlI .10751 161 .96675 '07.11600 452 .BU24 

" 211.70186 317.06111 161 .42035 '07 .77959 413.1388& 

13o,z. _ .3~4kg. 1·l o,z. _ .396893kg. 150 •. - .425243kr. 16oz. - .453W3kr . 



". CAMBRIA STEEL. 

EQUIVALENTS or KILOGRAMS IN 
AVOIRDUPOIS POUNDS. 

Convtraion factor : I kilosram _ 2.2046223tl Qvoin;lupoi. pounds. ... 0 100 200 300 400 , no.un ,,",0 .9141 II1.san IS I .U8I 
1 1.1016 113 .6569 "'.1111 iU.Utl 881,G531 , 4 .'011. s" .nto Uf.nn Gn.un _ .15811 

• ' .ns, IH.0761 «1 .1S1S 161.0006 au.un 
• ! .IUI 11'.1107 ""9.1UO nO.lon 190."?4 

• I1.MU 131.4U3 UI.9nl In."098 192.8UO , u .un SSS .6IOO .a".IIt1 6".IlU 891.0'711 , 11.014. UI.89« IIl .'H& 111.1191 '91' .U13 • n.UTO UI.0991 UI.511& n'.osS'l' "9,UU • 19,Ul1 liO.lon «0.1651 Ul.UU 901.Ito5 

'" 12.(1«1 14.1 .6081 461.9707 i".un 'O!.aus 
u If.nos 1".1111 "I.IUS "'.un '06.0991 .. U.U$I IU.U1T '61 .1799 681.84.12 9oa .SOU .. 11.1601 14.' . 1211 nl.lu.1 ita,Mlil 'IO.IOtO .. SO.UI1 Ul.un 411.1891 In.nu. tI,.'H'S .. SS.069S US .UII oS.tua IU,n6() 91f.,I1U .. U.S1I0 151.1561 411 .1914 "'.nOT tn.IU' 

" n . .,n U7.U08 nl."03O IU.HIS fl' .un .. '9,IUS 160.1'" ,ao.1017 701.0599 .n.un .. 4,1."11 2iZ .UOl UI.llU Tos .nu 9U.TUI 

" U.O'JU '14. .un '15.0159 701.nl1 tn.uI' 

" u .un 'iI .un ta1.un T01.WI UI.IUO .. fI.6017 261 .9639 '19 .U62 709.11" 930.1605 .. 10.70$3 271.1616 Ul.1S08 fll .O'JSO .st.uu .. at .l1ag ITI.STn UI.AU TH.ItT6 930'.119' 

" U .1U6 ITI .I1T1 '96.IKOO TIi .i023 tu.uu 

" IT .Uot ITT .TlU nl.uti Tn.706' 939.1691 

" Iit .atll nl .tlTO 6OO.U93 720.UU ,4.1 .3UT 

" 11 .'''' U2 .t'17 601.6"9 TII .1l1l 'U .ITU .. 63.9310 284 .IUI 1IH..1iIiI1 TII .ItOi 946.78-S0 .. 66.1UT UI .1OOt 101.04111 itT .n" tn.tl76 

" " .uu 11S.105I ~.In. TIt .1S00 9&0.1911 .. TO .!ifT' 191 .0101 611 . .,14. 131.91" 9n.59n .. n .7Iu ItS .Uoll IU.I170 U'. lS92 '!if .IOU .. 14. .91TI ItI .flU IU.U1I Ui.Ust '&5.IOIil .. 17.1611 ItT.UfO UI.08n 738 .1"1 '19.0101 .. 19."" 1t' .8281 520.19O'J 14.O.TU1 961.1113 
n 81 .1710 102.0351 n l.un TfI .un 9n.noo .. u .nn ICH. .lSn IU.TOOt 7&5 .1114. 961 ."4.1 .. 1I.980S sos.un IU.9CH.T Tn .I6TO ",.'UI 
" " .t1l9 SOI.IUt IIt .1ot' 1&9 .ITlI 970.0831 

" 'O.IIU. 810.1611 U1.SlfO 711 .1763 tTl.un .. U .5tU SU.05l' uI.nas 763 .'808 '7&.un .. " .nsa IU.2610 IU.TUI T5I .tUI 1111.64.17 .. 1I1.00l& In.66" In.un TlI .UOl ITI .IIU .. 19.to5O It' .&7OS uo.un TlO.I967 981.0169 .. 101 .UtI 1t1.'7&' "I.un 711 .7993 .1I.U1' ., 108.1111 '16.0191 "'.!iflT TU .OOfoO tll .U" .. 101.811' III .IIU IU.7UI 7$' .1016 'ST.1708 .. 10l.OSIl III .tIS7 W .Ul0 "9 .flU "9.1716 

""---_ ___ _ J 
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EQUIVALENTS or KILOGRAMS m 
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(Continued ) 

1"" IlOO eoo 700 800 900 -- , .. 
I 

1.111 .14'" 1.UI .ONI 
, 

1.113 .1668 1 .'U.lllO 1 .09 • . stll 

" 1.IH.TU' 1 •• " .1011 1.101 iVH 1.'lI.Un 1.096.19" .. 1.111 U ta 1 • .,74UI I.ln .111O 1 .ITI .UH 1 .091.1001 .. 1.lll ,lNI 1 •• U .&1" 1.150._ I .u.o.lnl 1.101 .0011 .. l ,HI .UOl 1 •• 41 .'UO l ,'U.1U1 1,III .Un 1 .103.IOIT .. l .ns.NM 1 ..... . 0111 1,,"."" 1.IM.U n 1 ,1~ .UU 
H 1.111."00 I ..... . U U 1 ..... 11 ... I .UT.INT 1. IOT.l1to 

" 1.IH.n .. 1 ..... ... -111 1 •• n .aHl l .ut .• nl I , IOI .IU' .. I .UO.ITII I .Uo.64U 1.ln .IOST 1.'U.MfO 1 .111.0111 .. 1.ISI .USt 1 ... U .... 1 l .n3 .301t 1 •• n .nOl 1,1l".1'" 

" 1.234.51115 1."5I ,OIOT 1.611 .1130 I •• n .nlt I .ll • .• nt 

" 1.131.7911 I .UT .tlM 1 .671 .1111 1.ln .ITIl 1,11'.1421 .. I .U'.1t7' 1.41 . .... 00 l .n' .IIU 1.100.1"'1 1 .120 .... 11 .. 1.2U .IOU I ... n ...... 1.68I ,UII I .IOI ."U I .IU.0I11 .. 1,IU.'0'70 I ."" ... n 1.,".U1I 1.104."n 1,11I.1I1t .. 1,141.111$ 1.'''.0'711 1.1&1.1311 1,101."" 1 .111 ."601 
H 1."" .1111 1.'".11&! 1, .... 140'1 l .tot .I01' 1 .1H.lUl 

" 1.1i0.OIot 1.470 ... 1S1 1,IIO.IUI I .Ill .t0'7I 1 .111.1511 
H l .tll .UOI 1,471 .6877 1.'11.1100 1.I1I .un 1 .134.0'744 .. 1.,".uol 1,n . ... " 1,1".SMI 1.111.'168 I .UI.Hto 

" t .llI.un l .t71 .Ot70 1,191.0111 1.11'.0214 1 .131.""7 

" 1.U'.IS" 1 .• " .1011 1.1".T65' 1.110.U'1 l .lto.1In 

" 1,I51 .OUo 1.411.1011 1.701.96S. I .In .uOT I .U2.'''' 

" 1,ln .UII l ,t" .7101 1.704.1751 I .IU.UU 1 .145.0171 

" 1,161 .• 131 l .t ... .. l1l 1,701.3777 1.'".11" 1,117.3021 

" 1.151 .1171 1,4.11 .1101 1.701.IU3 I .I".N'" 2 .ln .IOI' 

" 1,IU.MIl 1.tto.JU7 1,710.7"' 1 •• 11 ...... 1 .III .fllt 

" 1.111.0171 1."".1"1 1,711 .1111 1 .• n .... U 1 ,113 .'1100 

" 1.114.,H17 1."' .7IU 1.711.1t11 1 •• n ....... I ,IN,UOI 
n 1,1'1'1.47" I ,"H.IIN 1 .717.'008 1 •• 37 .... 0 1 .161.3113 .. 1.1T1.6810 1."".IUI 1.71' .6(15' 1.'40.01" 1.110,61" 

" 1.180.1151 1.801 .UTl 1.711 .1100 1.'4.1 .1713 1 .151 .7341 .. 1.111 .0l0I 1.IM .UU 1.714..014.7 l .tU.4.7" 2 .154.9191 .. 1.2S1.IUS 1.101.7171 1.711.l1n 1.'4'.1111 I.l61.un .. 1.187.'"' 1.IOT .'"7 1."S.nn l ,t&l .1S1i 1I ,1" .U" .. 1.11t.1Nl 1.ll0.1"S 1.130.iUI 1.111.0l0I 1 .171 .5no .. 1.111 .I0Il7 1.lll .n Ol 1,UI.lSn 1,.n.U U 1 .173."71 

" 1.IH.lllS 1.11'.1711 1.7II .MTI 1,'11.1000 1 .1" .HU .. 1.IH.S11' 1.ln.18011 1.7ST .14.1' 1 •• n .1eNl 1 .1T1.1'" .. 1 ...... 12. 1.111.11" 1,n'.U70 1 ..... 1011 ' .lSO.nu .. 1,300.7111 1.IU .l"4. 1,74.1 .1111 1.KI .11l11 I . lS1 .1711 .. 1.3Ot.UlS 1.IU .U40 1,7U .UU 1 •• u .UN 1 .1".7107 

" 1.301.1n4. 1.11I.IU7 1.741.0609 1 ..... IUl 1 .1 ......... .. 1.107.1410 1.IIT .IO.1S 1."S.III5 1.'''.7171 1 .1" .1100 .. 1.101.1417 I .no.oon 1,710.""01 1.170 .• n. 1.1'1."" .. 1.l ll .1503 1.ISI .I111 1.761.1'4.1 1.'71.1370 l . llS .Utl .. 1.IU."" 1.IU.UTl 1.7H."" 1.'lI.SU' I . l11 .SO" 

" I .SIl .U95 I .U' .IU' 1.7n.OMO 1 •• n .UU 1.111.0081 .. 1,11' .5"1 1."'.1164 1.711.11N 1.17'.'101 1 ,100.1131 .. I .no ..... l .ul .MtO 1.7U .'U3 1.111 .1111 I .IM.un 



.90 CAMBRIA STEEL. 

COMPARISON OF THE VARIOUS TONS AND POUNDS 
IN USE IN THE UNITED STATES. 

(See I'a&ee 562. ~63, 682, 586) 
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w .. cripplln. in I_~m. and (hann~1.. ~--W 
WIlIGHTS and mea.urea ... ,........ MS--Ml 

• • tabieo lor con"""in". 5(lNOO 
~"oirduPOl .. lro}' and al>OtI>e<::aM· .558 
d ... ",ieo. 1~1. f:(Iuallep 00 
• • • u""" .. all"". [,J 

ltandard, tQuall~8' 48 
• u1tf:(l1Ll,1 ~. ~9. 00 

bulb .... Ioeo. ... ... ~.5.46 
a.1 iron .. paraton and boIta lor I·bnml. 66. 67 
•• • I t.ndard and lpoeial 00. 67 

roain.... .... ... 381 
dLannd .. opedal .nd t./Iip H. 4.5 

• llland.rd... 42.43 
flat "",lin of holknr< brick .. 69 

• rolled .tttl ban. table. of. 47,j-.48G 
• • .tripe. hoop or band 11",,1 414 

1.o11ow brick and poroul tHfa-ootta partition<; 69 
• round cau iron columns... 302. 303 

tl~ floor archeo and /i",proof mal~rIa1.. 69 
I.beam .. ..,.,,1&1 41 

• Mandard , 40. 41 
1~1" .. -eel. . . . 32 
latli~ ban 10 "'" U...! "'ith latticoed channel column.. 2n,273 
lIIachlne bo]", bolt bead, and nuu. MIra.' nandard. 300. 367 

3lW.371 



OAMBRIA STEEL. 603 

... GK 
WXIGIIT'S of macllln~ boIll. willi I<juare '-<II and JwxalJQn nut .. 

Fnnklln InslitUle I landard.. 3<>1.365 
minimum .ta~ plalel to be ultd wilh latticed chann~1 

ooIGmlll, .••..• _ •..... . _ .. 
pgmul ~ma.o;llta. fGrrl .... .-ootia, and crillnl 
"",lin, mal..-iob. . . . .. _. " ... _ .• , 
round head«l ri~1I and boI11 wilhoul null. 
rivtll and riv"'- Ilndl. . ..... " .. , .. 
~II Ind 1)Iat6 of iron. _eel. coppet and br:a..o. 
lQuare and I"Ol.nd ban. . . 

=~ ~~ill.;.n<t';nne i-.iit: . 
VariOUI IUbitancn ~r cubic foot. lablel 01_ . _ 

pet foot board mnlUre and cubic foot for \'llriQUi k",dl 01 
tlmber_ . 

WI" and oheo:t mo:tal p_ 
W,RX puKe$, in combined table... . . .. 

nail. Rnd Ipikel. ltandard and mi"""Jlal\COlll.ue.. 
\\'ooop bea-. beari ... at pointa of .uPport. l>Otei on 

• «Dbnallonlo of ta~ or_fe load. for 
• lablel of oaf~ load. for .. 

rolumna.notelO'l_. , ... _ 
• tablel ol II""'II-Ih of .,Iid 

IlruCIUIft. moioun! cta.iJication 
• pfOpOf'Iiou. of oaf~ load. for 

.rtly facton for 
WOOD 1Crewt. dlam~lt .. 01 
WOJtCKSTEJt. utracta from bulldi"E law, of 
WItO\. ... HT iron ""tldtd at.am. p.lnd wattr pil"'. 

• wri,hta of ",-II and plaIa of 
apikH, "Ehta and .m. 01. 

Z-BU .• hatch _lion. cut of 
• • prOpcrtiel of 

'" .. .. 
'" '" 436. 437 

451-1.63 
....", 

'" 42-1-1.33 

"" 43-t-i13 
438-443 
38&-389 

.00 .,..... 
~1&-421 
103, 422 
422. 423 
401 . 408 .. , 

"" '" m-3<. 

'''' 436. 437 

'" '" 190. IIlI 






