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JONES & LAUGHLINS, LIMITED. 1

PREFACE.

In submitting the following tables of properties of
Steel Beams, Channels and other structural material,
with tables of strength, etc., we call atlention to the
fact that they are computed from recent tests and
experiments, Although Steel for general construction
has been only recently introduced, yet so rapid has
been its adoption that all architects and engineers
who have kept pace with the time appreciate its
advantages and adopt it for all work of any magni-
tude in preference to wrought and cast iron, The
advantages are greater strength and less weight, the
material can be made to required specifications and
can be inspected at all stages of its manufacture,

We have discontinued making lron Beams and
Channels. We regard our sections of Steel Beams,
Channels, Angles, etc., as the most desirable, being
the result of our experience. Some of them are
lighter sections than made by other mills. We call
attention to diagrams showing details.

We are manufacturing Steel Columns of various
kinds, notably the “Larimer Column,” which is one of
the best now on the market. It has proved by tests
made and comparison with other Columns to be
superior in strength, simplicity in construction, meth-
od of connecting, etc.
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2 JONES & LAUGHLINS, LIMITED,

Preface to Second Edition.

In this second edition of STANDARD STEEL CON-
STRUCTION, we present standard sections of Steel
Beams, Channels and Angles, as adopted by the
American Association of Steel Manufacturers, Janu-
ary, 1896, and new tables of properties and safe
loads ; also standard sizes and weights of Larimer
Columns, with tables of properties and safe loads.

We also present diagrams of 20 inch Beams, and
properties and safe loads of 20 and 24 inch Beams ;
also diagrams of additional shapes and standard
details of roof trusses. We have adopted a different
method of numbering our shapes, and call attention
to the new system as shown herein. We have added
to our steel production an open-hearth basic steel
plant of large capacity, and can supply these shapes
in Open-Hearth Steel to standard specifications.
So satisfactory has been our product of Soft Besse-
mer and Open-Hearth Steel that we have discon-
tinued the manufacture of our brands of refined iron,
and have substituted in all our work our special
grades of steel. Our customers, who have used the
steel in large quantities, are thoroughly satisfied with
the results,

JONES & LAUGHLINS, LIMITED.

CHICAGO, July, 1896.
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Preface to Third Edition.

We have now added Z bars to our manufacture for
structural purposes.

Tables giving properties and safe loads when used
as girders will be found in this edition. Also tables
giving sizes, weights and strength of Z bar columns.

We desire to call attention to the various types of
steel columns, which are now at the command of the
designer, with illustrations of standard connections.
For light loads a single beam, many times, will answer
all requirements. See page 221 for strength of beams
used for this purpose. For heavier loads the Larimer,
Z bar or Nurick column can be taken, according to
the nature of the case.

The table on page 65, giving sizes of bearing plates,
will be handy.

We show, on page 187, a system of corrugated
flooring made of bent channels. This construction
will prove useful for a great many purposes,

Our tables of turnbuckles, sleeve nuts, clevises, eye
bars and cast washers, we hope will be found con-
venient,

Pittsburgh, July, 1898.
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DIAGRAMS OF SHAPES

MANUFACTURED BY

JONES & LAUGHLINS, LIMITED.
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PLATE CIRDER.

STEEL.
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PLATE CIRDER.
STEEL.
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JONES & LAUGHLINS, LIMITED.

PLATE GIRDERS.

STEEL.

Angles 5x 3
Stiffenor Angles 3 x 2%,
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STANDARD SECTIONS.

STEEL BEANS.
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STANDARD SECTIONS.
STEEL BEAMS.
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STANDARD SECTIONS,

JONES & LAUGHLINS, LIMITED.
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STANDARD SECTIONS.
STEEL BEAMS.
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STANDARD SECTIONS.
STEEL BEAMS.
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STANDARD SECTIONS.
STEEL CHANNELS.
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JONES & LAUGHLINS, LIMITED,

STANDARD SECTIONS.
STEEL CHANNELS.
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STEEL.
CAR TRUCK CHANNELS.
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JONES & LAUGHLINS, LIMITED.
STANDARD SECTIONS
STEEL Z BARS.
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STANDARD SECTIONS
STEEL Z BARS.
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EQUAL LECCED TEES.
STEEL.

T.4.
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EQUAL LECGED TEES,
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UNEQUAL LECCED TEES
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UNEQUAL LECCED TEES.

T. 23.
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STANDARD
STEEL Al
WITH EQU”
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STANDARD SECTIONS
STEEL ANCLES
WITH UNEQUAL LECS
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SPECIAL SECTIONS OF ANCLES

MADE TO ORDER

EQUAL LECS

BTEEL.
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SPECIAL SECTIONS OF ANCLES
MADE TO ORDER
UNEQUAL LECS
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EQUAL LECCED ANCLES.
Special fight sections

STEEL.
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SPECIAL SECTIONS OF ANGCLES

MADE TO ORDER
STEEL.




JONES & LAUGHLINS, LIMITED.

CROOVED STEEL.
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CROOVED STEEL.
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MISCELLANEOUS SHAPES,

STEEL,
CURVED SLED SHOE. DROPPER BAR.
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MISCELLANEQUS SHAPES.

STEEL.
SCREEN BARS.
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MISCELLANEQUS SHAPES

STEEL.
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MISCELLANEOUS SHAPES
STEEL.

CHANNEL TIRES

1.53 Ibs.
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HARVESTER TIRES.
STEEL.
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MISCELLANEOUS SHAPES.
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MISCELLANEOUS SHAPES
STEEL.
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COLD ROLLED.

REAPER and HARVESTER FINCER BARS.
ACCURATELY FINISHED and STRAICHTENED,
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COLD ROLLED.
REAPER and HARVESTER FINCER BARS,
ACCURATELY FINISHED and STRAICHTENED,

H. 9
2,36 Ibs,

. S,
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HOT ROLLED,
REAPER and HARVESTER FINCER BARS.

H. 18

2.93 lbs.

; i H. 21 H.22| | %
: 4.0 1bs. 3.25 Ibs.
H »| + Hot or Cold Rolled.,
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STEEL T RAILS.
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STEEL STREET RAILS.
al

R. 9
47 |bs. per Yard
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45,12
9 Ibs. per ft.




Jongs & LAUGHLINS, LIMITED,

s. 13
8% Iba, per ft.
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JONES & LAUGHLINS, LIMITED.

LINKS.
. Sections.
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SIZES WE CAN ROLL.

ROUNDS. SQUARES.
DiAMETER. | DiAMETER. | DIAMETER. BIDE. StpE.
INcHES. INcHES. IxcHES, INCHES, INcHES,
3 33 19 4 1
i 8¢ 13 8% 1
7 84 14 84 H
6% 8% 1 8% it
62 83 1§ 8 I
6 84 % 28 1
64 8 1 2 §
6§ 2 g 2% fr
0% 28 H 24 4
g* 2§ & 2% 3
2 & 2% #
b 24 # 2 s
b2 2% 3 144 it
5% 2% i 13 3
% 2 X 134 #
o8 14§ i 1 s
5% 13 3 14 &
o 144 # 1§ 3
12 s 14% o
4 14 No. 2 1% &
4 1§ ) 1
4% 1% | No.8 18
4 13 3 1
48 1 No. 4 13
4 1 & 14
:* 1 & 13
S s
OVAL.
1L EEL b et
HALF OVAL.

2‘*} 2! 1{! li] 1*) 1*9 1: g’! 21 g‘, 1’[! i! 1‘(! §'
HALF ROUND.

2- 1*’ l“! 1*’ 1*» 1! i’ *} *9 I’I’r *! ]‘l” ii 1’“
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SIZES WE CAN ROLL.

FLATS.

14,12,10, 9,848,

7%, 74, 71, 7, 63, 63, 64,

6,53, 5%, 51, 5, 43, 43,5 X } to 2.
4, :{i’v 3*1 3&9 3*- 3*& 3*»

34, 3, 24, 21, 2§ and 24,

2}, 2t 2, 14, 11§ and 1} X & to 14.
14, 1§, 18 and 13 X & to 1}.
1y, 1§, 18 and 1} X & to 1.
I, 1 and 1 X & to &

gand § X & to §.

B X e to

3 X e to e

HOOPS AND BANDS.
22} X &
10 X No. 9 to No. 4,
9, 84, 8, 73, 74, 7, 64, 6,
6, 54, 5}, 5 and 44,
4, 8%, 8%, 34, 33, 3} and 3% ¥ No. 11 to 1.
3, 2§, 2§ and 2§ X No. 16 to }.
24, 2}, 21 and 2 X No. 16 to {.
1§, 113, 1§ and 1}} X No. 17 to }.
18, 1%, 1% and 17 X No. 18 to }.
1§, 1%, 1] and 17 X No. 20 to }.
13, 14, 1 and $§ X No. 20 to .
§ and $§ X No.20 to 1.
%, 1} and § X No. 20 to }.
Vs and * ¥ No. 20 to *.
§ X No.17 to £

} ¥ No.11 to No 4.




JONES & LAUGHLINS, LIMITED.

SHEET STEEL.
( Partridge Gauge.)

MADE ON CHILL ROLLS.

; M

Thickness, Width. fe’ﬂ?i'ﬁf”
No. 27

%—--—} 187 t080”.....ccouur.. 9 feet,

25. .
No. 24.... 7 -

oo f 18 to 807, ........ veus 8 feet.
No. 22....

s ena) 18 ol 10 feet.

) SR R 8

No. 19.... - :
xs....} 18" £0 86”. .. ........ .10 feet.

No. 17.... £ faf v s e R L 10 feat,
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PLATE STEEL. MADE ON CHILL ROLLS.
Thickness. | Width. i‘g Thickness. | Width. %f;.
Inches. Inches. |%=||  Inchos. Inches. [Z=
Feot B i
24 to 40 | 12 24 10 30| 18
No. 16 No. 8 31 to 36| 16
411042 | 8 - 87 t048| 14
24 to 36 | 12
No. 14 24 to 30{ 20
37to 44 | 10| No Tor {4 143l to 36| 18
24 to 30 | 18 37 to 48| 16
No. 11 & 12 31 to 36 | 15 24 to 30| 20
d7to 48 | 12 & ¥ 31 to 36| 18
2 to 30 | 18]| 37t048] 14
No. 10 31 to 36 | 16
37to 42 | 14 20 to 24| 22
"24 to 30 | 1B b 25 10 30| 20
No. 9 3lto 36 | 14 . 31 to 36| 16
i 57to 42 | 12 37 to 48| 12
4310 48 | 10
PLATE STEEL. MADE ON SAND ROLLS.
£ P
Thickness. Width. Eg Thicknoss, Width. EE
Inches, Inches, = Inchos, Inches.
Foot - Feet
& ;31 to 36/ 10
20to0 24 | 25 % /37t042 9
to 30 | 20
% 3l to36 | 16 18 to 20| 16
to 42 | 15 21 to 24| 14
43 to 48 | 13 K 25 10 301 11
49 to 50 | 10 8ltod6 9
20t024 | 20 lS‘? to42 8
25 to 30 | 16 7
Y 31 to 36 | 13 18 to 20| 14
3Ttod2 | 12 % 21 to 24 12
43to 48 | 10 251030 9
31 to 56
% i 20to24 | 18 18 to 20| 12
25t0 30 | 13 1 21t024 9
25t0 30, 8
81to 36 7
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JONES & LAUGHLINS, LIMITED.

HlXiHUM'LENGT S WE CA

N ROLL OF STANDARD

L BEAMS AND CHANNELS.
BEAMS.

ob !'m e w2000 in. Max
2in L Wik Webe X in. 1000 in.  Max. Jength=—t1
- - ” L Ll ’ L - ,,m - “ -
- - ' - Ll n - L) ;_:m l: :: :.
- - - - - .m Ll .

" » SEoTION B, ot

20 in. I ggla.. W'..hzaa.)f in, l'h:?m—ﬁ.lm n.  Muax, ‘Iomﬂ‘h—ﬁl“a ft.
" o " LL “w “w - ab‘lﬂ " “ “ W
- Ll w " “w x w - ‘m L “w “ al

716 b Fi'.."""'om Max. longth—52 fi.

e | Wav= e = Shigeetai ia, A =
™~ “ gE - X " - BITT - 45 -
L - w - - u.“ - - lm - - “ -

1 I B5lba, W 1-16 W — 6,095 § Max. ft

an — n
ok Sl WebtLioin " Flange-8008in.  Max, longth=31 £
" - “ " - L - &m - - ” e
“ - m - L ¥ . - "m “w - n -
SEcTION B :

18 in. I & Ibe. Web=7.16 in.  Flange —%ﬁlx. Max. longth=54 ft.
. - w - . lm - - .-m - - ‘1’ -
- - “ - - l‘-lﬁ - - "m - - “ -
- “oaD - K u BES2 " 40~

B

12 in I 461bs.  Wabe in “5.978in.  Max. length=45 fi.
I!n. " m L1 : 1ﬁn - E?s' 5.‘“ e " .M ‘2 [
Ll “ M L1 " ls.l‘ L] . a.m L) - m -

Sreorion B0,

12 in. 1 BL6 Ibe, Weob=1182in.  Flange--5.000 in.  Max. longth=60 ft.
L1 ” - “ ’_1‘ . - “w " " m an
- a“ w - “ s_ls L L1 “u - - “ -

10 jn. 1 251 Weob-5.36 s Flange ot 00 Max. longth=63 fi.

e ll N -
u-‘unn 16 * " “m} &0 *
- - ‘ - h i - ‘.m - - ﬂ -
- - ” “ L x - - "m - - w -

Oin 1 211bs. Wob=516 in. Flange—4.8% i Jongth =62 ft.
g s e s 60
L “ w - L) * - . ‘.m - “ m -
" e “ - L8 x - - "m “ “ ‘l -

ox B

Bin 11175 1bs. Wob= i Flange-4.000 Maxs. | =80 fr.
o g = Feeiihi Rros i
. ||n“ L " ‘.1‘ - - ‘-wl - - . -
e - ’-’ - - "“ 1 - “m - . u -

SRoTION B10.
in. 115.001bs. Web= ¥ in. Flange=8.660in. Max. length=65 fr.
WOOGATRD " K ¢ " 8.7608 o 60 *
g0 " g v w 8,870 " 85
fin. 112251bs, Web= ¥ B Flangara. 500 in. Max. longth60 ¢t
n. o .
WL ¢ - ¥ ou - 8.453 * 56
“ouges e - K v .-s'u“ " a 80
SEcTION

Bin I 0.7iba. Web= ¥ in. Flange=s o0 In. longth=80 1.
R - - » . 2247 * [
R T “ ¥ - - 8294 " 50

$in.1 7.5 Ibs, Wobm3-18 in. -t Max, | £
LUEN T &‘ i " - o a8 u -
LU ..l L L1 & - - ﬁ - - w .
- lm - - - - - - ! L3




JONES & LAUGHLINS, LIMITED. 53

MAXIMUM LENGTHS WE CAN ROLL OF STANDARD
STEEL BEAMS AND CHANNELS--CON'T'D.

Sin.1 65 Tow. Wob=3.16 :B Flan H'"im[ Mux. longth=50

= n. = . nx. =. L8

wowogR e e - l.?ull Py - 45
- - 7.5 - - ,‘ - . m - - w -

CHANNELS.
Secnion (-1

5i. £ s Webs116 in Flanqu=d400in. Max,length=50 ft
Ll “ w [ ll a_ln " i ,_m . " w [
- " “ - . x - (1 a.m L - “ -
" “ 50 - o ¥ = “ FEE w N -
e # 55 - u ;" " SB35« ] o -

Brerion (2

B W s, e o T g
L] - m L [0 H o - slim . - “ L
L . u L L1 x Ll - nm LU - STK 23
“ 40 “ " X o " 8.410 # L1} 5w

Sxrorion (18,

10in C ﬁ Ibu, Web= .l( in. Nungn_- zﬁmtn. Huhlansth::% fr.
a - n L] “ a_ls “ i m L Ll 45 -
. a0 i - 11-16 + - 8.041 - g
L L “ . . ls_lﬂ - [ ‘-m “ - n -

9 in. € 18251bn. Wob= s.r P‘ml-':mmzmi Max. length=62 fi

. . Web= n. Flange= n. Max. = K
- .- lalm L nx' 2»'.“ L “" m -
L “ 'f-]ﬁ “ w 2 65] w 0
W AR Op v " ¥ w 2 Hl4 " ® -

B i 1125 lbn, Web= ? r: Mzmm Max. | =6l
“ e E 13:” "m. n. = ﬁh‘ﬂ I‘JL Inlﬂl—— RO A W lﬂlg‘ul——w u‘.'
L " ‘“Lﬁ 0 - 1_1 e LL am - L H "
. . ,a“ " Ll x - - ux Ll - ‘8 e
- “a] s . X @ i DH2N - 43 =

Broriox (-8,

7 in.C 87 1bs. Web= ¥ in. Fl-mgo ZWJ in. Max, longth=02 fr.
- LT Izﬁ " " ",6 L L 23
LR TR “ 7-18 * w 3 M “ " .
. " 17‘” “ “ 9'1& i i i.‘“ﬁ “ L1 L
L) L 19.15 [0 “w “ “"w 1 !61“ " a“ "

Snoriox (-7

6 inn € K0 Iba. Web=23-16 in. Flange=1020in. Max. length= L
. L0 10'5 [ i a'ls “ L im, kL “" -
“ iR “ %16 “ " 2166 * :: .

M sIEE “ s “ g

BBS 883 BZR 5E2z =58ER

SecTiON C-8.

§inL 88 Ibe. Web=316 in. Flange=1T0in. Max, longth=5 f.
i L u.s L] - ” [ - tm - " .
Sxorion 00
4 in. € 6.251bs, Web=3816 in. Flonge=L580in. Max, length=085 fi,
o - a’m i L “ L1 1. “ L1 “
i Ll T.H “ “ 5_ “ “” Lm “ . -

SeoTio
l"h..!: 4 Ih-. \l‘c'h 816 in. Flanga—l.llnln. lhx.ln.th .
. - a - [ g Ll - “ - - £

Can Tw Secrion C-11.

431 mmcu?’m—is 27.75 ba., Max. longth=45
2in. ncmn 1bs. Wna-s-um'r-mn. mm_:.mwzmm.
Oan TBUOK OHANNEL. -3

OTION
103 im. : 20.51bs, Web=3in. Flange= {"“’ in. }uu length=41fr.
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METHOD OF INCREASING SECTIONAL AREAS.

Dark portions represent the minimum sections,
and the blank portions the added aroas.




JONES & LAUGHLINS, LIMITED.
ELEMENTS OF STANDARD STEEL BEAMS.
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Py g & & 5 & |8 |8 il
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-3 | B%g |2355 |22SR SRR mmmm .
coo locos | ssca lacas lsas NMO D,..n,.i,ﬂ lcodo lods |
=F | 528 |52%E |E3%E m_mmm_mmm £28 (323 | g2E8
555 it | | A | ofeded oot | cfedes | cdgdcica
1003 Jod - _ BERE | » |8EK [ERE [nwwen
WM | FEE | gnee lpeen |KARS |85 | S¥S | 350 | gowe
dm. m m _ - o - © w -
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mE R
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JONES & LAUGHLINS, LIMITED,

ELEMENTS OF STANDARD STEEL
CHANNELS,
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JONES & LAUGHLINS, LIMITED.

Z BARS.

MINIMUM AND MAXIMUM WEIGHTS AND
DIMENSIONS OF JONES & LAUGHLINS, LIMITED,

mmmm%m%m ZEBRRNISEEREITELERS

SIZE/IN INCHES.

t

perft.

Wei

A0 00 v D0 1367924802357968002 ©

=
=

= o2 1(51 ..z_la.s mwuwm m m
[~rl~n] 333 €0 O 0 Oy

(=]

ﬁ%ﬁmﬁ%% SEF e 4%&344 S%Wﬂf%%

Flange., Web. |Flange.

Fs 0 e e o e e SR 2

sarouy uf
eIt Jo
SSaWILL

el il ki 1 bl s 1% i /i I el e e S i ol o el o vl ko

(=]
=

Section|

1115r):5.0222ﬁn0n0633377774 ~H 00 00 GO
NN NN NNNNNNNNNNNNNNNNNNNNNNN Z




JONES & LAUGHLINS, LIMITED.

TEES.

WEIGHT AND DIMENSIONS OF
JONES & LAUGHLINS, LIMITED, TEES,

Ed Iam N INones, THICKNESS OF METAL. .'n"l
: | &
> |F].u|¢'. Stem, Flange. Stem. Bi

EQUAL LEGS,

T1 |4 infd in)% in to 3 in.% in.to 5 in. 14.00

T2 |4 infd infginto E inyly in. to }f in.| 12.00

T3 8% in.[33 in. ,;z in. to 3 in.Jg in. to 5 in.| 10.40

T4 |8% in3% inl3g in. to " in. 3 in. to g in| 9.30

TH in3 in.|3§ in. to i in. 3 in. to ;2 in 785

T6 in. 3 in.km.to;a #in.tn in. 6.60

T7 |2 inf2% in.\3% in. to in.to ¢y in| 6.32

T8 (234 inf214 in.ff in. to 3§ in.[{f in. to 3% in.| 540

T9 |2y in.|2) in. Q in. to §} in. i} in,to §} in.| 4.62

TI0 24 in 2% in|¥ in. to fy in|¥ in, to ¢ in| 412

TI1 |2 inf2 in|} into g in /¥ in,to gy inf 850

TI12 |13 in. 13 in. :& into gy infyly in to gy in.| 233

TI8 13 in 14 in.[i in.to g inf¥ in,to gy in| 300

TIi4 |1} inj1% in|¥ in to ;‘, in/¥ in. to gy inj 2.62

T15 (13 inf1% in.|f in. to g in.)f% in. to E in 180

T16 1% injl¥ in. ;’tn. to g inlX incto Jying L85

TI17 |1 in. l}( iu P in. to gy in % in.to oy in 155

TI8 (I injl i iz i 10 gy infid in to g in 125

TI19 |1 infl inf% in.to Jsin|¥ in. to gy in| 0.90

UNEQUAL LEGS,

T20 [4 int5 infl in.to 5 in. ) in. to $ in,| 16.00

T21 4 in44 in. % in.to 3 in. % in. to 3 in.| 15.50

T22 |4 infdY in.f}% in.to 36 in.}4 in. to 3 in. 15.00

T30 (3% infd4 in.|) in. to ¢ in/¥ in. to g in, 12.80

T20 |3% ind in.[3 in. to }2 in.|3§ in. to ﬁ in| 9.90

T8 |8% in.j8 in.d, in. to % injd in.to % in| 980

T24 |3% in.{8 in. !‘ in. to gy in. ;2 in.to gy in.| 9.00

T25 |3 in.8% in.|3 in. to i.}im.to,}ﬁ 850

T26 8 inf3% in. ,} in. to in.ﬁ in.to % in, 900

T27 |2% in.j1¥ in (¥ in. to ¢y in. ¥ in.to Jyin| 8.90

mrzxin.]a injfd in. to }}in.f in. to }fin 480
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JONES & LAUGHLINS, LIMITED.
Weighta per foot, ponding to thick varying by 4y ineh.

STANDARD ANGLES. EQUAL LEGS.

?;?h::ﬁﬁ!tﬁ%-’-l%;‘-ﬁllllllx

O e S [ |
4 x4 A fene| 8.2 0.7]10.2012.8
3% x 8% |a.1] 5.7 7.1] 8.5] o.8itafiz.shizsl... | oo ] oo
8 x3 |26l]...|4.0] 6.0/ 7.2] 8.3] o.qfi0.4ltn 4l ) Ll
g xoy | 2)....] 4.0 5.0] 5.0f 8.8 7A]...) fen] Taa
2 xg 1.7] 2.4] 8:2] 8.0] 4.0] B8], ool e i
1xx1% | 1.4] 2] 28] 8] 4.0] 48], ] e
1 x13% [ 1.2] 1.8 2.8 2.9 3.8].... ...l |oeecfuen]oanifennsines
At A 1000 IR R T ) VR U S IR PR (s SR B
t =1 e TR v R S Bl b Fa R e
xx & lost il et | I O s

lire 19.u|m‘nm,2ﬂm‘4 ss.?im.n-im.t
12157 afe.s)... |

STANDARD ANGLES. UNEQUAL LEGS.

Sl BT A BV R Y S R R B

y nlx|u|x
x4 cvaefron fusarlonns|L2.8]14.2(10.2118.1}19.9:2L.
x 3% vos|onsefeans]oes [T1.0]13.5/16.83117.1/18.9(20.0
XY |eecifonne|onasfonns 104112, 0010.6/15.2/16.7]18.8
x3 sase| evefases S,EJ 9.7]11.8/12,8/14 2115.7]17 .1
x3 sosessifeses] T4 8.5 9.8111.1/12.3:18.5(14.8
3ex3 snas|sesefonss| 0.0] T.8] D.0{10.2111.4112.5}....]..
8% X2 |evue]eeas]| 4.9] 6.0] 7.2] B.8) D40B]ce] sacfiese]ones
3 X2W |eis.]eass] 4.5] 5.5 6.5 7.5 B.Blissslivei]osna]anes

U x2 vass 2.5]8. {hl 5.8/ 6.0/ 6.8....]....] +--

e o | o o

For aren of Angles seo page 224,




60 JONES & LAUGHLINS, LIMITED.

SPECIAL SECTIONS OF STEEL ANGLES,
Weights per foot, corresponding to thickness varying by & inch.

EQUAL LEGS.

m a|u|r.—

Bizes Y| o

Inches. T

5 xb -1 I [ l?.ﬂl-l"lll%lBl‘lBﬂ

g x84 |:li| ........ 7.8) 9.0{10.2{11.412.5
A 2.4 45 5.5 0.5 7.5 BB |eeee)ieiifinei]rnns]ens
2 x 2% |...)....] 9.6] 4.5] 5.3] 0.0 6.5]. ssfsereforanfones

21.8(23.0/25.4/27.1
18.6{14.7

ls:m. L I R lr.l"i S|HU|K %

Bxd o] inohe s m.an.s 10.4/21,022.6/24.2
4 x 8 |..ooeeii]enes]enee] 93120, 5(01.9(13.8]14.6{15.9117.2]... . |....
B x BN |....|....]...] G.4] 7.7] B.8]10.0{11.1}12.2 u.slu.a
Nix 2 Ay TG L |l e ] B | R ESER iy WP e RS
8 x2 B 05 4 e ) - ]l ] Rt S i (e B
gt ol e AT Kl sl [ 2 Rl B (R I ] Gl ok ps

2% x 1% [|....| 2.4] 8.2{ 8.9 4.6{ 5.3 6.0{....]....]...
B 2 2 1eeea] 23] 2.8 S| 401,k | b il ran e nnefoannfesee
S X IN P BN B BB e e e fesna e e onne

b e

1M 16 |-asafe- b
ULy L e B B e e R PR R et B SR PPIR B s

o=
"
.
.
.
.
.
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61

Separators for 18 and 20" beams are made of 5" metal.

CAST SEPARATORS FOR BEAMS.

Separatoors for 6 to 15 beams are made of 15" metal.
Separators for 5'" beams and under are made of 83" metal.

DEs1GNATION OF || DISTANCRS. | BoLTs. WEIGHTS.
BEaM. z
|- 2 5 5 || 5[82 55
(¥} 3 -
Al 4] | om By
«‘é.,*i §8)4 3 |2552 § o3
§ é $lls30 8838|8553  [5Eas
s | = || 28 |5 é‘g E Egﬂ % |28%
= 4 3 A g378 us
fn. e | . | flin | . [1n. llivs.] Tos. | 1. | e
SEPARATORS WITH TWO BOLTS.
20( B-1 (80 || 14%) 1% || % | 10 | 9%| 4% 0.38 | 2ax| 8y
20| B2 85 || 18%| 7 % | 10 | Big| 4ig) 0.88 | 23| 4%
18 B2, 55 || 125%) 6% [| x| 9 |8 8%l 025 | 19 |2%
15/ B3 |80 || 8% 74 || % | 7 |9 [| 8w 0.25 | 18| 1%
15 B8 60 || 12%| ox (| & | 7 |8 || 8% 0.25 | 124 u;
15(B4 |42 || 11| 6 |[% | 7 [Tl 8] 0.25 | 1nis| 1}
12(B5 40 || 11| 5% || & Bl T8 [ 025 | O 17
12( B8 Bikf 103) 5% [ 3| ekl 7|8 | 02 | il 1
SEPARATORS WITH ONE BOLT.
12/B-540 || 10 [ 5% | % [|...... 74| 134] 0.12 04| 14y
12| B- 6 3154 10%| 53 | % | ..... || 1% 0012 | 9% 1%
10/B-740 || 10 [ 6 ([%[.... 7% 1% 092 | 7 [1%
10[B-7 25 || 104 5% || % |...... 6% 1% 012 | T4| 1%
ol B-8 35 || 10| 5% || % |.....] 7a| 1] 012 | 61k
9 B- 8 21 o 5 || X 6| 1%) 0z | 6 |14
8 B-9 25| 94| 5 % (... 6%|| 1%] o0.12 54l 1
8l B- 9 7% S%] 4% || & 6 | 1% o2 | Bl ls
7| B-10 |20 8% 5 || % |eeeeo| 0% 1%] 022 | 4% §
7| B-10 [15 84| 44 || % 5%|| 1] 02 | 4] §
8| B-11 [17x)| 7| & |lex |...ee syl 1] 012 | 24| %
6| B-11 (125 74 8% [ % |...... 5 I 1] 0z | 25| &
5| B2 (x| 7 | 8% [ % |...... 5% | 1%) 002 | 1x| %
5 B-12 | 0% G| 8% || A ... 44| D) 0.12 1%| &
4 B13 | 7]l 5%| 8% || % |-on...| 4% | 18] 012 | 1% %
8| Bt | 5yl 54| 3 || %[ .. [44 | %] 012 1% 4
- 35
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JONES & LAUGHLINS, I-IAIII'I'ED.

STANDARD SPACING AND DIMENSIONS OF RIVET

AND BOLT HOLES THROUGH FLANGES OF
BEAMS AND CHANNELS AND
CONNECTION ANGLES.

P anon ‘
g rE- ]
STEEL BEAMS. STEEL CHANNELS. ANGLES.
5 = i
A s 5 |8 g5
i = § = 5 =2 u
E| g REM|B(E|2RE M B(5REC
< bl - 4 w e g 0
a2 o= 5 5 |94 .?] E=
g 2 3. " al & |8, uyl |37
Sl 238 2| s(5] 5 B8l 8| gl5Fss
=| » |BE]| 2| 2 (| =2 2 (B2l 2| & |9 (<8 28
SIE RSB E|&| B AN E 5 |RER
(0 |5%| 4 [ 5% 15045 | 3|21 |48] 6|1
(66 |5 | 3| 5" | 1533 i 1 | 45 3
18 |56 ;; gé 5 o 25 4 5(1]2¢
15080 | 87| 3% 5 || 12
5l 5| 3l ds 1200 | § | 13 | 4% 4%} 2%
1:4; ; 's ap: s §' g ﬁ‘ e
3 3 | 414f 1015 | j
13 315 [ 5| o5 asgll > (¥ S &1
ol |3[13|4apls|s|n
10126 |5| 2% 48 918.25 13 | 4f (| gal 5 | gy
olimaslag| x| axg| O 4|1 :
el -

U N mmes| g | 1 | an A R |1
7|5 5| 2n| axc|| 7ol § | 1L [ 28|
6112.25( 5¢ | 2 | 4| 6|13 | & | 13 | 4%] 1} § | 4§
5| g Al 68 £ |1% ] 4% 12
5| 9.75] 14 | 134] 4% 5l11.5 1 4 34| H
s| 75 |3¢| uel anfl gl |d| 1| R 4| B
3|55 |%| 14| 4all 4] 5.250 3 [ 1 |48 1(8]%

codeosdo ] sla lgl gelagf M

The spaces “* B " correspond with spacing given on p;lx(- 84 for

Swundard Connection Angles,
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NOTES ON STANDARD CONNECTION ANGLES FOR
JONES & LAUGHLINS, LIMITED, BEAMS.

The Standard Connection Angles for Jones & Laughlins,
Limited, Steel Beams, illustrated on next page, are
designed for an allowed shearing strain of 10,000 pounds
per square inch, and a bearing strain of 20,000 pounds per
square inch on rivets or bolts corresponding with an ex-
treme fibre strain of 16,000 pounds per square inch in the
beam. The minimum span length at and above which the
standard connections can be nsed with safety (the beam being
loaded with its full capacity) are shown in the tables below.
For shorter spans (the beam being loaded with its full
nn.ptai:city) additional strength in the connection should be
made.

TABLE OF MINIMUM SPANS FOR
JONES & LAUGHLINS, LIMITED, STEEL BEAMS FOR
WHICH STANDARD CONNECTION ANGLES MAY
BE SAFELY USED WITH BEAMS LOADED
TO THEIR FULL CAPACITY.

: ; g I g5
Bection| Size |Weight| 2 2% |/Section| Size |Weight| 235
of per .é’-?ga".’. of per Erg
No. | Beam. | foot. [ B<a ([ No. | pagm. | foot, | E% 5
2 | dook | 284
Bl |20in.| 8 | 17.0( B9 8in. | 251 7.6

B2 | 20l 65 14.0 B9 g 173 7.0
B 21| 18 * b ]5.{]|

B3 |15« | 70 | 120[|B10| 7 «“| 15 | 5.6
B4 |15« | 60 | 116|pyy | ¢ « | 173| 6.6
B4 |15« | 50 | 110

5a |55 | 4z | toe | BIL 8l k] €0

B5 (12« | 40 | 86| B12| 6 | 143 | 4.0
B6 |12« | 81%| 76 B12 [ 5 « | o3| 4.0
B7 |10« | 3 | 106
B7 [10« | 25 y
B8 [ 9« | 25 | 906 B13
B8 | 9| 2 | 88ceuefonens M i

B13 | 4 ¢ 104 $.0
4
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For 187 and 20* Deama.
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8%6x%sL 010 long

For 11" Beama.
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u}oxz.l..oo fong 6xGx%gl 0 4% long
T% b o s
- - = For 1% lien
For & lud."m'—* ’ i::. :"r. L4 LR ¢ 2,
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W B aa

e'xakx¥, L 0'2% long
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o F For ¢ and & Beams.
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BEARING PLATES FOR BEAMS AND CHANNELS
ON BRICK OR MASONRY.

= SAFE BeAriNe VArL-
4 UES I TONS FOR
BI1ZE OF B B1ZE OF & PLATES RESTING ON
BEAMS OR g BEARING g
N g PLATES B 84 = oy
CHANNEL. a L L E_‘§ 3l 'E 5
P Ex | 2% | o8
" 1bs. > =
varerg ar| 67 | B"X6"X%" | 4
34" 5" & 6 e L O 5
6° [ 6"Xx6"X%" | 5
" % Q" BY |8irx8 ¥ | 9
T &8 8.2 48 8.0
8" | 8"x8"xx" |14
" " 8* [8"x12°%14" |14 = ¢
9* & 10 4.8 2 | 120
8" | 8x12" X" (20 :

oA 127 | 12712 x 1°[ 20| .
12° 31.51bs. 20/ 72 | 108 | 180
SLEIbs. 1o, | 12+ 19+ 3| 81

2% A05Ths | 3 or g . .
% up & 1501127 [12°X16" X% |41 | g6 | 144 [240
Blhs, | 120|120 X167 x1" | 54

15" 127 | 127 18" X 3 | 46 108

; 27.0
60 & 80 1bs. 12" (127 5¢18" 1" 61 16.2

18;4?0" 16" | 167 x16"x1" |73 | 128 | 19.2 | 32.0

Above bearing values are based on the following table:
Allowable load on brick work, 100 b per square inch.
18 % ¢ 1at class work, 150 b ** ‘ L
1] " " mawnry‘ 250 m . “ "
Uee the thicker plate for bearing values exceeding those given
under common brick work.
When end reaction exceeds the above safe bearing values, spe-
cial plates will be provided. 20" and!24"' beamswill usually require
epecial calculations.
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BUILT COLUMN SECTIONS.
LIGHT LINES INDICATE LATTICE.
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STEEL.
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LARIMER COLUMNS.
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L.C.3
61Y4 to 71X lbs.
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534 to 81X lbs,
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HSee page 210 for safe loads.
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L- C. 5 L. C. G
48 to 52 Ibs. 864 to 46 1be.

-

@

L‘ Ct 7
81 to 36 lbs.

L. C. 8
26 to 31 Ibs.

P

Bee pages 211 and 212 for safe loads,
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JONES AND LAUCHLINS, LIMITED.
PITTSBURCH — CHICACD.

STEEL CONSTRUCTION

SHOWING u

FIRE PROOFING awe CONNECTIONS
FOR LARIMER PATENT COLUMN
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LARIMER COLUMN.
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LARIMER COLUMN

SHOWING WETHOD OF GONAEALING
FIPES, WIREEITE.
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CONNECTIONS FOR LARIMER COLUMNS,.
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gouulc‘nmlg‘ron LARIMER COLUM
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CONNECTIONS FOR JONES & LAUGHLINS, LTD.,

The number of tons indicated denots the end reactions of load on
beams, for columns of & " metal and sbove, for 3*

STANDARD Z-BAR COLUMNS.

metal reduce them by 15 per cent.
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DETAILS OF SPLICES AND CONNECTIONS FOR

| BEAMS TO Z BAR COLUMNS.
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DETAILS OF SPLICES AND CONNECTIONS FOR

BENT CHANNEL COLUMNS.
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SYMBOLICAL SHADING AND COLQRS.
For Croas Seclions of Different Materials.
B

..EAD on mm‘r METAL INDIA_RUBBER
Pagnar Groy. Indiin Ink Black?
J K

RUDBLE MASONRY ODIJHBED RAUBBELE MASONRY
Light Indiatnk. Light India Ink,
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RE PROOF FLOORS, PARTITIONS,
" INGS and ROOFS
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Fig. 1.
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Fig. 10,
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GENERAL NOTES ON FLOORS AND FIRE
PROCFING.

i FLOORS.

Examples of Girders and Joists and their connections,
ns they most commonly occur, are shown on page 81,
Figs. 1, 2 and 4, althongh we oceasionally have cases where
u lnrge beam frames into & smaller beam, as in Fig. 8, In
order to get the necessary strength in such a case ns this,
the most simple method is to use a stirrup as shown. Gird-
ers consisting of two or more beams side by side, as in Fig,
4, should be connected by means of cast fron separators,
using either 1-bolt separators or 2-bolt separators, according
to the size of the beams. These separators in a measure hold
in position the compression flanges of the benns, preventing
side deflections or buckling. They also unite the two beams
and cause them to act in unison as regards vertical deflection.
It is better to have the separators near the supports and
spaced at regular intervals of from 5 to 6 feet. Cuts of
separators are shown on page 81, Figs. 5 and 6, For
weights of separators for different sizes of beains, see page61,

Figs. 1, 2, 8 and 4 show different methods of framing
joists into girders. Figs. 1 and 2 represent the joist framed
into single girders, with standard angle connections, flush
either top or botlom as the case may be. In this case the
girders are of a greater depth than the joists. Fig. 4 repre-
sents joist framed into double girders, flush top and bottom.

In this case the joists are of the same depth as the girders,
connection being made as before with standard connection
angles. Fig. 8 represents a large beam framed into a smaller
beam, or a beam of less depth, reinforced with a stirrup as
explained above. Joist or floor beams should be placed
about 6 or 6 feet center to center,

Information regarding standard sizes of connection angles
for the different sizes of beams are given on pages63 and 64,
The anchors shown are on the wall end of the beams and
are imbedded in the stone or brick work, thus tieing walls
together. Tie rods used for floor beams are usually made
of iron §-inch in diameter, and should be spaced 5 or 6 feet

apart.
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FIRE PROOFING.

During the last decade great improvements have been
mude in the methods and materials employed for the inte-
rior construction of buildings; especially is this the case in
floor arch filling between the structural steel frame de-
seribed above. A few years ago brick arches and corru-
gated iron and concrete arches were universally used where
fireproof filling was desired. These systems were deemed
suitable so long as buildings were erected of ordinary
heights, but on aceount of their weight were necessarily
disearded upon the advent of the high building era.

The most modern system now in use for floor arch eon-
struction consists of hollow fire clay or porous tile designed
in varions forms and laid in place between steel beams,

The Pioneer Fire Proof Construetion Company of Chicago
were among the first to introduce the hollow burned clay
methods of floor construction, and we are indebted to them
for the description of the various methods shown by the illus-
trations on pages 79 and 80, The best system of avch for a
given building can only be determined by the the conditions
that may exist, and as the size and form of the structure, as
well also as the purpose of use, have an important bearing
upon the details of the fire proofing, it is only attempted
herein to describe a few of the more recent forms of floors
constructed without recommending any specific one.

On page 79, g, 1 is an isometrical view of the most
modern form of floor arch, generally known as the “end
section arch,” The separate tiles i this arch are set with
radial joints; the tile resting upon the beam has its perfor-
ations runmng parallel with the beams, but all the inter-
mediate tile have their hollows running at right angles to
the beam, thus placing each sectional inch of the tile in
compression, and by this means making it possible to
obtam themaximum amount of strength with the minimum
amount of material. The tiles in this arch, being molded
as mearly as possible in the form of a beam, are thereby
greatly strengthened, and when set in place in the building
the top and bottom projections, or *“flanges,” when in con-
tact, admit the passing throngh of the Lie rods in the cavity
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formed between the flanges, without necessitating the eut-
ting of longitudinal webs, usual in the less modern form of
arch shown in Fig. 2. Floor arches are generally designed
to fill the space between the beams to within one inch of
the top, and are set one inch below the soflits, thus allowing
the bottom flange of the beam to be protected from fire by
a “ beam tilo” one inch thick, held securely in place by the
V-shaped projection of the *“ abutment " tile on cach side
of the beam. The “end section™ arch is made for any
sized beam up to 15-inch,  Should a 20-inch beam be used,
the abutment pieces are formed to suit the flange of the
beam, and the 6-inch space from the top of the arch to the
top of the 20-inch beam is then filled in with a light hollow
flat filling tile, It is diffioult to determine the most
economical depth of beam for floor construetion unless all the
data of the existing conditions be at hand. With the floor
arch filling, however, it is generally accepted that from
O-inch to 1h6-inch deep beams give the best results, The
span of the floor arches necessarily vary nccording to the
framing of the steel work. It is not uncommon in practice
where the " end section " arch is used to set the same in
place betwoen beams spaced 10/ 07 from center to center,
though this span should be accepted as the maximum for
arches 12 inches in depth or more only.

A greal many tests have been made as to strength of hol-
low tile arches, both by still load and falling of heavy
weights, and in every case the “‘end section” method has
demonstrated its greater efliciency over the older systems.
The usual manner of setting tile arches is by the use of |
portable scaffolds formed of 210 plank, supported under-
neath by ‘* center stringers,” which in turn are carried by
bolts attached to cross pieces resting on the tops of the
beams. After the tile arches have been set in cement mor-
tar for thirty-six hours, the center scaffolding is removed
and the tops of the arches are then filled in with cement
concrete to the required level, 24 wooden sleepers being
bedded in the concrete to afford nailing surface for the wood
flooring; or if marble or mosaic flooring is required, the
wood strips are omitted.
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Fig. 2 illustrates an average of the old style method of
floor arch construction. This system has been extensively
used, and with generally satisfactory results, Its applica-
tion is identical with the deseription given for Fig. 1, but
as the hollows in all the tiles forming the arch run parallel
with the beams, not over twenly-five per cent., of the seetional
area of each tile is in compression. Hence, to obtain the
required strength for the lowds imposed, it is necessary to
increase the thickness of the web and shell of the tile,
thus increasing its weight. A comprehensive example of
the relative strength of the ** end system,” as compared with
the older methods, would be elearly illustrated by applying
1 pressure upon an egg endwise or upon its sides,

Table of weights, ete., for various sizes of Fireproof
Floor Arches:

Depth of Arch.| Deseription. Muig::tg_ Safe a&:ﬂf&" ot
T-inch, Standard. 5 0" 25 pounds.
8-inch. 37 h' 6" o) e«
9-inch. End Section. T o

12-inch. e iz 100 0 8 =«
15-inch. T4 - 1’ o 4 55
S-inch. Segment. 16" 0" B 11
G-inch. " 200 0 89 =

The weights given above do not include the concrete fill-
ing on top of arches. The safe span given for segment
arches contemplates a rise of not less than 14 inch to the
foot run. Should a greater rise be permissable the span
could be inereased proportionately.

Fig. 8 illustrates a hollow tile arch between beams with
a segment soffit and flat top, This form of arch has been
extensively used in breweries, warehouses, ete., where the
necessity for a level ceiling did not exist.

Fig. 4 represents a segment hollow tile arch set in place
between beams spaced 18 feet from center to center., The
tiles forming this archare 6'' X 6'’ square with outside shell
f-inch thick, and center web f-inch thick. This form of
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arch costs less than the flat systems shown in Figs. 1 and 2,
effecting as it does a considerable saving in steel beams.
Its use 1s becoming general for warehouses, malt houses and
also office structures, althongh great care is necessary in the
arrangement of steel framing to anticipate the thrust by the
proper distribution of tie rods.

Fig. 6 shows in detail the abufment picce completely
inclosing tho steel beam, also the concrete filling in
haunches cored out with metallic cores to lighten the
weight of the floor; the wood strips are shown embedded in
the concrete, same as deseribed above,

Begment arches the sizes deseribed have been built of
6-inch tile with a span of 18 feet, having 14 inches rise in
the center, and tested to earry 300 pounds per foot, with
factor of six for safety. Segment arches of 5-inch and
4-inch thick tile are used for smaller spans, and effeet con-
sidernble saving when a level ceiling is not essential.

Fig. & shows method of fire proofing a beam or girder
built in a floor that projects below the ceiling line, When
desired specinl formed tile can be made to suit the outline
required for ornamental cornices, ete,

On page 80, Figs. 15, 16 and 17 illustrate single and
double isolated steel girders inclosed with fire proofing ma~
terial, and finished out to the plaster line. On snme page,
Fig. 0 illustrates method of constructing mansard or flat
fireproof roofs. For this purpose tees of the required
weight are used, spaced 18 inches from center to center.
Between the tees hollow tiles 12'¢18” are bedded in
cement mortar and left ready for the weathering. On
steep pitched and mansard roofs the porous tiles are prefer-
‘able, as the the slates or roofing tiles can be nailed directly
to the same, Tig. 10 illustrates a fireproof ceiling con-
structed by a combination of steel and tile. The main
supports are constructed of 3x8 angles spaced six feet
from center to center, punched at regular intervals of
12-inch centers, with triangular holes of sufficient size to
permit 1"X1” tees passing through the same. The
8X38 angles are supported by rods of the required length
from the roof rafters at intervals of 8 feet. After the
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1"%1" tees are set in place, }-inch thick flat tiles with
grooved edges are set in place between same and the nnder
surface left ready for the receipt of the plaster. This form
of fireproof ceiling is sufficiently strong to bear the weight
of & man, but should not be used if required to carry any-
thing but its own weight,

PFig. 11 shows tees and tile construction suited for ceil-
ings or attic floors of fireproof buildings. The tees are
spuced 16 inches from center to center, 8-inch thick tiles
being bedded between same; the soffits of the tees are
protected with a slab of tile A thin coat of eement mortar
spread upon the tops of the file leaves a finished surface
suitable for attic floor. Figs. 12, 13 and 14 illustrate three
different forms of fireproof covering applied to Larimer's
Patent Steel Columns, These tiles are molded fo suit any
size or form of column. and are seeured to each other with
steel elamps, and to the column with suitable fastenings.
Any form of steel column can be fireproofed in a like man-
ner.

By fireproofing the Larimer column as shown, a channel
or duct between the column and tile is formed, thus allow-
ing ample space for all pipes, ete., to be earried up through
the building without increasing the exterior dimensions of
the eolumn,

Fligs. 7 and 8 show an isometrical view and plan of hollow
tile partition. These tiles are manufactured from 2 to 6
inches thick, and are 12 inches square. They are laid in
place in cement mortar, joints being regularly broken in
every course. Steel clamps are used to tie the tiles together
whenever the walls are of unusual heights.
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In addition to the well-known systems of terra cotta
and hollow tile construction, we show on the following
pages examples of one of the standard systems of con-
crete construction and different methods of building
fire proof partitions under what is known as the ex-
panded metal system of fire proofing. This system is
well beyond the experimental stage, having been used
in different classes of buildings upwards of 8 years in
different cities of the United States.

Page 82, figure I, shows a method of construction
where the floor beams are dispensed with and heavy
channel irons substituted in their stead. These channel
irons are sprung in arch form from girder to girder and
are spaced generally about four feet on centers.

Concrete is filled on top of these channels by means of
centering and over the whole structure is l?ll:ll laid a

late of concrete of the required thickness, in which are
. 1mbedded sheets of expanded metal,

The cut shows the construction very clearly.

Figure Il is in all respects similar to figure T, except
that the channel arches are left out and the floor beams
are spaced from 5 fect to 8 feet on centers,

One hall of the cut shows the method of floor con-
struction giving panelled cei]inﬁ effect and is the type
generally used in warehouses where flat ceilings are not
especial ir uired.

he other half of the cut shows the method of con-
struction to give flat ceiling effect.  This is accomplish-
ed by attaching small channel or angle irons spaced
12 inches to 16 inches on centers to the bottom of the
beam with malleable iron clamps to which the expanded
metal lathing is attached with number 19 annealed wire,
the space between the ceiling and the floor plate being
used to conceal the pipes, speaking tubes, and electric
wires. This method is generally used for office and
public buildings, schools, etc.

This system can be made to carry almost any weight
that may be imposed uﬁon it by simply using a thicker
concrete plate and a heavier form of expanded metal.
The usual requirement for a warehouse load to ca
250 pounds live load would be a plate 4 inches thick
with one sheet of number 10 gauge, 3 inch mesh ex-
panded metal,

Figure 111 shows the common type of floor used in
apartment houses, office buildings, etc,

This system is generally used where 5 inch to 7 inch
beams are used spaced about 4 feet on centers,
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This is a very economical system as it gives a flat
ceiling effect without the additional expense of furring
and lathing,

This system may be used on floors where not more
than 150 pounds per square foot, live load is required.

Page Bg. figure 1V, shows a very light and economical
method of construction for partitions. !

The studding is made with two bars of light angle irons
riveted together with pieces of strap iron every 2 or 3
feet and expanded metal lathing tied on beth sides with
annealed wire. This affords an air space of 8 or 4 inches,
depending upon the width of the partitions, in which the
pipiug may be concealed as shown in the cut,

t has a unique advantage, possessed by no other
partition, in the fact that the pipes may be run either
vertically or horizontally, as may be desired,

Another advantage possessed by this partition is the
fact that it may be plastered with common mortar, the
frame work being made very rigid and stiff.

Figure V shows detail of framing around door openings
for these partitions,

Figure VI shows the well-known type of solid partition
which has been in use throughout the U, S. for the past
7 or 8 years,

This partition is so well and favorable known that no
explanation is necessary further than to say that the
studding is made of light channel or angle irons, gener-
ally 3 of an inch, set about 16 inches on centers, on one
side of which expanded metal lathing is securely tied.

It is then plastered on both sides with any one of the
patent hard mortars to a total thickness of 114 to 2inches,

Figure VIII shows a method of fire proofing Larimer
columns,

Angle iron uprights are placed at each corner and ex-
panded metal lathing is then bent around and securely
tied. Plastering is then applied in the usual manner.

Figure IX shows the method of fire proofing Z bar
columns,

In this method a double air space is secured which is
considered preferable by many prominent engineers.
This methth may be employed on Enrimer columns also.

Figure X shows the method of fire proofing round
cast iron columns,

The lathing in this case is tied on as tightly as possible
to the column, the peculiar shape of the strands giving it
?hmpg: csket-cfi so that mortar will be securely keyed on

e g
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GIRDERS IN BUILDINGS.

In the design of a building cases may occur where a
single Beam Girder will not answer. It may be found de-
girable to increase the lengths of the spans so as to reduce
the number of supporting eolumns to a minimum, or, it
often occurs, that heavy concentrated loads, such as vaults,
brick walls, cte., will render single beamn girders inndequate,
Various sorms of girders may be used in such cuses, Where
*he ends of the girders rest upon the wall, bearing plates
should be used to distribute the pressure over a greater sur-
face, and thereby prevent the crushing of the material in
the wall directly under the girder.

The allowed pressure per square foot for brick work
ghonld not exeded six tons, and for stone twelve to twenty
tons, according to its character,

For spaning openings in brick walls, girders composed
of two or more I-beams connected by bolts and separators
are most commonly used,

The probable line of rupture where the bricks have been
laid regularly, if the girders should fail, will be found to be
inside the sides of an isosceles triangle, whose base is the
spun, and whose height is one third of the span. In order
to be entirely on the safe side, the weight of wall between
vertical lines directly over the girder for a height equal to
that of the triangle is frequently adopted as the load to be
earried. It should be noted, however, that for green walls,
or walls having openings, this rule does not apply.

Placing the weight of brick work at 112 lbs, per cubie
foot, the weights for superficial foot for difforent walls are
as follows:

For 9" wall = e - 84 lbs

kT TR
€@ 18" 6 L " 3 168 «
¢ parn iad = = a5

t agr & & - - 243 ¢
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EXPLANATION OF TABLES.
JONES & LAUGHLINS, LIMITED, SECTIONS.

These tableshave been in most cases calculated for
the lightest weights to which each section can be rolled.
Heavier weights can be rolled in the same grooves by
separating the rolls, but they are not kept in stock, and
can only be obtained by special rolling.

The tables on pages 98 to 117, for Beams and Chan-
nels,give the loads which a Beam or Channel will carry
safely (distributed uniformly over its length) for the
distances between supports indicated. These loads in-
clude the weight of the Beam or Channel, which must be
deducted in order to arrive at the net load which the Beam
or Channel will carry. On pages 119 to 122, and 188 to
202 will also be found the safe loads for other sections
and girders,

The values given are based on a maximum fibre
strain of 16,000 lbs. per square inch for Beams and Chan-
nels, while,for other shapes, 12,000 1bs. has been used.

It has been assumed in these tables that proper pro-
vision is made for preventing the compression flanges of
the Beams from deflecting sideways. They should be
held in position at distances not exceeding twenty times
the width of the flange, otherwise the strain allowed
should be reduced as per table, page 96.

In some instances deflection, rather than absolute
strength, may become the governing consideration in
determining the size of beam to be used. For Beams
carrying plastered ceilings, for example, it has been found
by practical tests that, if the deflection exceeds 335 of the
distance between supports, or ¢ of an inch per foot of .he
distance, there is danger of the ceiling eracking. This
limit is indicated in the following tables by ecross iines,
beyond which the Beams should not be used, if intended to
carry plastered ceilings, unless the allowable loads given in
the tables are reduced. There is an element of safety =of
taken into account in the tables, viz., the fact that the dead
load of the floor is carried by the Beams before the plasteris
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applied ; consequently, only the deflection due to the live
load is liable to cause damage to the plaster, The following
method ean be used to obtain the reduced loads :

Multiply the load given immediately above the eross
lina by the square of the corresponding span, and divide by
the square of the required span; the resull will be the
required load. See example 11T on page vo.

A table of deflection of Jones & Laughlins, Limited,
sections is given on page 97, It may generally be assumed,
both for rolled nnd built Beams, that the above limit is not
exceeded so long as the depth of the Beam is not less than
o5 of the distance between supports (§ inch per foot).

Inasmuch as the carrying eapacity of Beams increases
largely with their depth, and it is therefore economical to
use the greatest depth of Beam consistent with the other
conditions to which it is necessary to conform (as clear
height, ete.), the above cases of extreme deflection will
rarely be met with in practice,

As the deflection of Beams is not very uniform either
in Iron or Steel, the question of the relutive deflection of
Iron and Steel Beams can be decided only from the average
results of a large number of tests, Such experiments as
have been made, though insufficient in number to be con-
clusive, indicate that a Steel Beam will deflect slightly less
than an Tron Beam of the same section, under the same
load, in about the inverse ratio of the moduli of elasticity
for these materinls as generally assumed, or say as 14 to 15,

The tables on pages 123 to 170, inclusive, for Beams,
give the proper spacing, center to center of Beams, for
Joads varying from 100 to 175 lbs., per square foot, and for
spans ranging in length from 5 to 80 feet, The spacing of
Beams is inversely proportionate to the loads; therefore,
for a load not given in the table, as, for instance, 200 lbs.
per square foob, divide the space given for 100 lbs, per
square foot by 2, ete.
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EXAMPLES OF APPLICATION OF TABLES.

I. What will be the most economical arrangement o}
floor Beams and Girders for carying a load of 150 ibs., in-
eluding weight of floor, assuming the floor to be supported
by brick arches resting between the Beams and carrying a
plastered eeiling below? i

Axswer: The spacing of floor Beams for brick arches,
as stated above, should not exceed 6 feet, Referring to
page 143, we find the decpest Beam corresponding to
this space (above horizontal cross lines) to be a 9" Beam,
21 lbs., with a length of span of 15 feet. The girders to
which the floor Beams are framed should, therefore, be
spuced 15 feet apart, and from the table we find that a 15"
Beam, 50 lbs., 18 feet long, will answer. The relative cost
must be determined by the circumstances of the case, 1. e.,
length of columns, ete. The headroom required may render
it necessary to use n double girder of shallower beams, say
two 10" Beams, 25 lbs,, 15 feet long.

II. What size and weight of Beam 19’ 6" long in clear
between walls, and therefore 20 feet long between centers of
supports, will be required to earry safely a uniformly dis-
tributed load of 16 tons, the weight of the Beam included?

Axswer: From the table for safe loads of Beams, a 15"
Beam, 42 Ibs., will carry safely, for a span of 20 feet, 15.71
tons, or .20 tons less than required in this ease. Thercfore,
o beam of this size and weight will be sufficient. to carry the
lond. # Ofherwise nse Beam weighing 45 lbs., which will
curry 16.29 tons.
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III. What load uniformly distributed, including its
own weight, will a 15" Beam, weighing 50 lbs. per foot,
carry for a span of 80 feet, without deflecting sufficiently to
endanger a plastered ceiling?

Axswer: From the table for safe loads of Beams we
find, at the limit indicated for plastered ceilings, that a 15",
50 Ib, Beam will carry safely o uniform load of 13.52 toms
over a span of 25 feet. In order not to give rise to undue
deflection, the safe load for a 30 foot span, according to the
rule given on page 94, will be

13. 839‘0)(2'” 9.60 tons.

BEAMS WITHOUT LATERAL SUPPORT.

| Proportion of Tabular Load

Idugth of Begm, forming greatest safe load.
20 times l'lang'u wnlth Whole tabular Iond.
30 ¢ g0«

0 « & 7 (
50 « - g o 1 s
BOTE ¢ £t /10 AG) o 28

70 ““ £ 5;10 fi €
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DEFLECTION COEFFICIENTS FOR DIFFERENT
SHAPES GIVEN IN 64THS OF AN INCH.

Coefli- DISTANCE BETWEEN SUVPONTS IN FEET,
eient |
iadex| ¢ | @ ‘ 10|12 | 14 |18 18|20 22
C | 88.0|08.0|106,0(162.5 [ 208.0 [ 251.0 | 843.0 | 424,0 | 518.0
C’ | 80,0 | 58.0 | 83.0 119.0| 362.0 | 212.0 | 208.0 | 881.0 | 400.5
DISTAXCE BETWEEN SUFFORTS IN FEET,
24 | 26| 28 | 30 | 32 | 84 | 36 | 88 |40
c | 610.0] 716.0| £30.5 | 963.0 | 1085.0{ 1285.0| 1373.0{ 1550.0/1695.0
O’ | 477.0( 550.0) 648.0| TB.0 | 8IT.0 957.0) 1073.0) 1195.0/15%4.0

The figures given opposite C and C are the Deflection
Coeffieients for steel shapes subject to transverse strain for
varying spans, under their maximum uniformly distributed
safe loads, derived from a fiber strain of 16,000 and 12,500
respectively, the modulus of elasticity being tuken at
29,000,000,

To find the deflection of any symmetrical shape used as a
beam, under its corresponding safe load, divide the coeffi-
cients given in the above tables by the depth of the beam.
This applies to such shapes as beams, channels, ete, For
those shapes having unsymmetrical axes, such as tees,
angles, ete,, divide by twice the greatest distance of the
neutral axis from the ontside fiber,

Example;:—Required the deflection of a 10-inch beam,
25 Ibs. per foot, 20-foot span, under its maximum uniformly
distributed safe load of 6.51 tons as given on page 106
The above tables give 424.0 as the deflection coefficient:
dividing this by 10 gives 42 as the requirad deflection in
84ths of an inch. For deflections due to different systems
of loading, see page 173.
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEEL BEAMS.

IN TONS OF 2,000 LBS.

g% M INcn Beaw, STANDARD,

B
=2

]

§ 100 95 0 ] 80

3- Ibs. Ibs. 1bs. Ibs. Ibs.
10 105.382 102.18 99.04 95.90 92,76
11 95.74 92.89 90,04 87.18 84,38
12 87.7 85.15 82.53 79.92 77.50
13 81.01 78.60 76.18 78.77 71.36
14 75.28 73.99 70.74 08.50 66.26
15 70.21 68.12 66.03 63,93 61.84
16 65.582 63.80 61.90 59.90 7.97
17 61,95 60.10 08.26 06,41 54.57
18 08,51 06,76 00,02 6. 28 01.56¢
19 65.42 03.78 523.13 h. 47 48.82
20 52.66 51.00 49.452 47.95 46.88
21 50.15 45.66 47.16 45.67 4417
22 47.87 46.44 45.02 43.50 42.16
45.70 44.48 43,00 41.69 4C.33
24 43,88 42.57 41.27 49,96 95.65
25 42.13 40,87 20,62 38.56 a7.11
20 40.51 30.30 38,09 96.88 45.68
N 3001 47.84 36,68 45,52 34,36
28 37,61 96,49 85.87 34.2 $3.18
20 36.51 35,23 34.15 33,07 41.99
30 45.11 $4.06 83.0 31.97 30.92
o 43.07 42,96 31.95 30,94 20.92
32 32.01 31,05 80.90 20,07 28.08
33 31.% 30.06 30.01 20.06 28.11
34 130,68 30.05 20.13 28,20 27.28
35 30.00 20.19 28.30 27.40 26.50
80 20.25 28.88 27.561 20.64 25.76

Safe Joad lucludes welght of Besm. Maximum fiber strain of
16,000 Iba. per square luch.
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEEL BEAMS

IN TONS OF 2,000 LBS.

EE 20 Ivc Brawm, Heavy SgoTion,

ga

o4 ]

E

§§' 100 €0

EE s, Ibs. Iba, Tbs, Ibs,
10 B85, 66 86.05 83.43 80.82 78.21
11 80,50 78.22 5.8 73.47 71.10
12 73.88 71.70 69.53 67.35 65.17
13 08,20 66.19 64.18 62.17 G0.16
14 63. 38 61.46 59.569 57.78 55.86
15 59,11 H7.36 55.62 53.88 52.14
16 A6.41 53.78 52.15 50.51 48.88
17 52.16 50.61 40.08 47.54 46.00
18 40.25 47.80 46.35 44.90 43.45
19 46,66 45.29 43,01 42.54 41.16
20 44,88 43.02 41.72 40.41 39.10
) | 42.23 40.97 89.70 38.49 87.4
b 40.30 39.11 87.93 56.74 35.55
28 48,55 37.41 36.28 345,14 $4.00
24 306,94 85.85 84.70 93.68 42,59
25 85.46 34.42 83.87 32.83 81.28
206 .10 33.09 32,00 31.08 30.08
a7 32.88 31.87 30,90 29.93 28.97 |,
28 31.66 30.73 29.80 28.87 27.93
20 30.57 20.67 28.77 27.87 26.97
30 29.4556 28.68 27.81 26,04 26.07
1 25,00 27.96 20.91 20,07 25.23
82 27.50 26.89 20.07 256.25¢ 24.44
8 | 2686 | 26.07 | 25831 | 24.40 | 23.70
84 | 26.07 | 2531 | 24.52 [ 23.77 | 23.00
35 25,33 24 .58 23.84 23.00 2.3
36 24.63 23.90 23 18 22 45 21.72
Safo load inclndes weight of Beam, Muoximum fiber strain of

:
F

per squara inch.
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEEL BEAMS.

IN TONS OF 2,000 LBS.

5% 20 Incn BEAM, BTANDARD.
Ha
R b
a
.! E 80 75 70 (i
1bs. Ibs, 1be. Ibs,
A%
10 | 7074 68.18 | 6551 | 6280
11 64.91 61.93 H9.56 57.18
12 H8.95 56,82 54.59 5241
13 5442 52.40 50.89 48.38
14 50.53 48.66 46.79 44.93
15 47.16 4542 43.67 41.93
16 4421 42,58 40,94 39.31
17 41.61 40.07 35,54 3700
18 39.30 37.85 36.40 34.94
19 37.23 45,86 34,48 33.10
20 35.87 34.06 82,76 3145
21 33.68 J2.44 31.20 29.95
22 32.15 30,97 29.78 28.59
23 30.76 20.62 2848 27.35
24 20.47 2841 27.20 26.21
25 28.29 27.25 2620 | 2516
26 271.21 26.20 25.19 24.19
27 26.20 25.23 24 26 23.29
28 25.26 24.38 23.45 22.46
29 24.38 23.49 22.59 21.69
30 28.58 221 21.83 20.97
31 2282 21.98 21.13 20.29
32 22.11 21.29 20.47 19.66
33 21.44 20.64 19.85 19.06
M 20.81 20.04 19.27 18.50
35 20.21 19.46 18.72 17.97
36 19.656 18.94 18.20 1747

Safe load includes weight of Beam. Maximum fiber strain of
16,000 Ibs, per square inch.




JONES & LAUGHLING, LIMITED. 101

BEAMS.
SAFE LOADS, UNIFORMLY DISTRIBUTED FOR
JONES & LAUGHLINS, LIMITED, STEEL BEAMS.
IN TONS OF 2,000 LBS.

o

ok MH,

4] 18 INcu Brams

22

8"

g3 70 3

Az L 80 R0

22 1bs. 1bs. 1bs. 1bs.
10 54 .52 52.16 49.80 47.06
11 49.56 47 .42 45.27 42.78
12 45.43 43.47 41.50 39.22
13 41.94 40.12 38.30 36.20
14 38.94 37.26 35.57 33.62
15 36.34 34.77 33.20 31.38
16 34.07 32.60 31:12 29.42
17 32.07 30.68 29.29 27.68
18 30.29 28,98 27.66 26.14
19 28.70 27.46 26.21 24.77
20 27.26 26.08 24.90 23.53
21 25.97 24.84 23.71 22.41
22 24.78 23.71 22.63 21.39
23 23.70 22.68 21.656 20.46
24 22.71 21.73 20.75 19.61
25 21.81 20.86 19.92 18.82
26 20.97 20.06 19.15 18.10
27 20.19 19.32 18.44 17.43
28 19.47 18.63 17.78 16.81
29 18.80 17.99 17.17 16.23
30 18.17 17.39 16.60 15.69
31 17.58 16.83 16.06 15.18
32 17.04 16.30 16.56 14.71
33 16.52 15.81 15.09 14.27
34 16.03 15.34 14.65 [ 13.84
36 15.58 14.91 14.23 | 13.46
36 15.14 14.49 13.83 13.07

Bafe load includes weight of Beam. Maximum fiber strain of
16,000 pounds per square inch.
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEEL BEAMS.

IN TONS OF 2,000 LBS.

g% 15 Incn Beam, HEavy SECTION.

£

i

EE 100 05 90 5 ]
a E 1bs. 1bs, 1hs. 1bs. 1bs.
10 63.496 62.00 60.04 58.08 H6.11
11 58.14 56.86 54.58 52,80 51.01
12 53.30 51.66 50.03 48.40 46.76
13 49.20 47.69 46.18 44,67 4317
14 45.68 | 44.28 432.88 41.48 40.08 -
15 42.64 41.83 40.02 398.72 87.41
16 39.97 88.75 87.52 86.30 35.07
17 87.62 36.47 85.82 34.16 83.01
18 85.538 34.44 83.85 32,26 81.17
19 33.66 32.63 31.60 30.57 20.52
20 31.98 81.00 30.02 29.04 28.06
21 30.45 20.52 28.59 27.66 26.73
22 29.07 28.18 27.29 26.40 25.51
23 27.81 26.96 26.10 25.25 24.40
24 26.65 25.83 25.01 24.20 23.38
25 | 25.58 [ 24.80 | 24.01 | 23.28 22.45
26 24.60 | 28.8¢ | 23.09 | 22.84 | 21.58
2 23.69 22.96 2.24 21.51 20.78
28 22.84 23.14 21.44 20.74 20.04
29 22.05 21.38 20.70 20.03 19.35
30 21.82 20.67 20.01 19.56 18.70
81 20.63 20.00 19.387 18.73 18.10
82 19.99 19.87 18.76 18.15 17.54
83 19.88 18.79 18.19 17.60 17.00
34 18.81 18.23 17.66 17.08 16.560
35 18.27 17.91 17.15 16.59 16.03
36 17.96 17.22 16.68 16.13 15.59

Bafe load includes weight of Beam. Maximum fiber strain of

16,000 1bs. pex square inch,
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEEL BEAMS.

IN TONS OF 2,000 LBS.

:’;g 15 Inca Beam, LigHT SECTION.
.EE‘
gg 80 (i 70 (]
As 1bs, 1bs. 1bs. 1bs,
2
10 al.15 49.19 47.23 45.27
11 46.50 44.72 42.93 41.15
12 42.62 40.99 39.36 37.72
13 39.35 37.84 36,33 34.82
14 36,54 35.13 83.73 32.383
15 34.10 32.79 31.49 30.18
16 31.97 30.74 29.52 28,29
17 | 80.09 28.93 27.78 26.63
18 28.42 27.33 26,24 25.15
19 26,92 25.89 24 .86 23.82
20 25.57 24,59 23.61 22.63
91 | 24.36 23.42 92.49 21.56
22 23.25 22.36 21.47 20.58
23 22.24 21.39 20.53 19.68
o4 | 2131 20.50 19.68 18.86
25 | 20.46 19.68 18.89 18.11
26 19.67 18.92 18.16 17.41
27 18.95 18.22 17.49 16.77
28 18.27 17.57 16.87 16.17
29 17.64 16.96 16.29 15.61
30 17.05 16.40 15.74 15.09
31 16.50 15.87 15.23 14.60
32 15.98 15.387 14.76 14.14
83 15.50 14.91 14.31 13.72
34 15.04 14.47 13.89 13.31
35 14.61 14.056 13.49 12.93
36 14.21 13 .66 13.12 12.57

Bafe load includes weight of Beam,
16,000 bs, per square inch.

Maximum fiber strain of

——
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEEL BEAMS.

IN TONS OF 2,000 LBS.

éé 15 INcH BEAM, STANDARD,

=)

-

2

£3

= E 60 55 50 45 42
fs3 Ibs. 1bs. 1bs. 1bs, 1bs.
10 88.47 56.52 34.55 82.59 31.41

11 34.97 83.19 31.41 29.63 28.56
82.06 30.42 28.79 27.16 26.18

13 29.59 28.08 26.568 25.07 24.16
14 | 27.48 26.08 24.68 23.28 22.44
15 25.65 24.34 23.08 21.73 20.94
16 24.04 232.82 21.59 20.37 19.63

17 22.63 21.49 20.32 19.17 18.48
18 21.87 20.28 19.19 18.10 17.45
19 20.25 19.21 18.18 17.15 16.53
20 19.23 18.26 17.26 16.29 15.711

21 18.82 17.38 16.45 15.52 14.96
22 17.49 16.59 15.70 14.81 14.28
23 16.73 15.87 15.02 14.17 13.66
24 16.03 15.21 14.40 13.58 15.09

25 15.39 14.60 13.82 13.04 12.56

26 14.80 14.04 13.29 12.53 12.08
20 14.24 13.52 12.80 12.07 11.63
28 13.74 13.04 12.34 11.64 11.22

29 13.26 12.59 11.91 11.24 10.83
30 12.82 12.17 11.52 10.86 10.47
31 12.41 11.78 11.14 10.51 10.13
32 12.02 11.41 10.80 10.18 9.82

33 11.66 11.06 10.47 9.88 9.52
34 11.31 10.74 10.16 9.58 9.24
35 10.99 10.43 9.87 9.31 8.97
36 10.69 10.14 9.60 9.05 8.78

—
w

Safe load includes weight of Beam. Maximum fiber strain of
16,000 1bs. per square inch.
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SAFE LOADS, UNIFORMLY DISTRIBUT
JONES & LAUGHLINS, LIMITED, STEEL BEAMS.
IN TONS OF 2,000 LBS.,

EE 12 Ixca Beay, 12 Incu BeAs,

2 BrecriL BEoTIoN., BTaNDARD,

2a

gﬁ

| 50 40 an

g E ];:. 1bs. ]Ll’t"' 1bs. 1ha. l;]bﬁ
2
10 | 28.61 | 27.04 | 25.48 || 21.85 | 20,28 19.18
11 26,01 | 24.58 | 28,16 || 19.86 | 18,44 17.44
12 | 23.84 | 22.54 | 21.23 || 18.21 | 16.90 15.99
13 | 22.01 | 20.80 | 19.60 || 16.81 | 15,60 | 14.76
14 | 20.44 | 19.32 ! 18,20 || 15.62 14.49 | 13.70
15 19.08 | 18.03 | 16,98 14.56 | 13.52 | 12.79
16 17.88 | 16.90 | 15.92 || 13.66 | 12.68 11.99
17 16.83 | 15.01 | 14.99 || 12.85 | 11,93 | 11 2

© 18 15,90 | 15.02 | 14,15 || 12.14 | 11,27 10,66
19 15,06 | 14.23 | 13.41 11.50 | 10,62 10.10
20 14.81 | 13.52 | 12,74 10,93 | 10,14 9.59
21 18.63 | 12.88 | 12,13 || 10.41 9.66 9.14
22 18.01 | 12.29 | 11.58 9.93| 9.22 8.72
23 12,44 | 11.76 | 11.08 9.50 | 8.82 8.4
24 11.92 | 11.27 | 10.61 9.10 | 8.45 7.99
25 | 11.45 | 10.82 | 10,19 8.75| 8.11 7.67
26 | 11.01 | 10.40 | 9.80 8.40 | T7.80 7.38
27 10.60 | 10,02 | 8.4 8.09 | 7.51 7.10
28 |10.22 | 9.66 | 9.10 T.8L| T.24 6.85
29 9.87 | 9.33| 8.78 7.53 | 6.99 6.62
30 9.54 | 9.01 | B.48 T.28 | 6,76 6,39
il 9.23 8.72 | 8.21 T.06 | 6.4 6.19
32 8.94 | B.45| T.96 6.83 | 6,34 5.99
33 8,67 819 | 7.72 6.62 | 6.15 5,81
b4 8 8.42 7.95 | 7T.49 G.43 | 5.97 5.64
85 8.17 7.72 T7.28 6.24 | 5.79 b.48
36 T.65 7.5l T.08 6.7 | b.63 5,39

strain of

Bafo load includes weight of Beam. Muaximum liber

16,000 1bs, per square inch.
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEEL BEAMS.

IN TONS OF 2,000 LBS.

“g 10 INci BEAM,
§ STANDARD,
L
2ﬂ
3 o | ® | ®
ag| Mo | Mbw | Ibs

21
Ibs.

10 | 16.94] 15.64) 14.33
11 | 15.40| 14.22) 13.03
12 | 14.12 l3.03i 11.94

13 | 18.08) 12.03 11.02
14 | 12.10 ll.l’{I 10.24

0.55
16 | 10.69] 9.77] 8.96

=282 233

e

17| 9.97] 9.20 8.48]
18| 9.41] 8.00 7.96
19| 8.92| 8.28 7.54
2 | 847 7.89 7.16
ot | s.01] 7.45! 6.82
98| .| 711 e.51
23 | 7.87] ¢.80| 6.23]
6| 7.0 6.5 5.97
95| o.78 6.2 5.7
26 | 6.52| 6.01] 5.51
27| 6.21] 5.7 5.8
28 | 6.05 5.58 5.12
20 | 5.88 5.80 4.04
30| 5.e50 5.21 477
31| 5.46] 5.04 4.62
32 | 5.20 4.80 4.48
33| 5.8 4.74 4.84
34| 4.08] 4.60 4.21
35| 4.84 4.47 4.09
36| 4.7] 4.34 398
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Safe load includes weight of Beam, Maximum fiber strain of

16,000 Ibs, per square inch.
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEEL BEAMS.

IN TONS OF 2,000 LBS.

"'F: 8 Ixcm BrAM, 7 Ixcn Beawm,
& 2 STANDARD, STANDARD.
Ha
g:
251 | o9 7 2 17
EE e | T | Do | Tom s | Ios | 1bm
2
5 | 18.81| 17.26| 16.21| 15.17| 12.87 | 11.95 | 11.04
6 | 15.26| 14.88 18.51| 12.64(| 10.73 | 9.96 | 9.20
T 18.08| 12.83| 11.58| 10.83|| 9.19 8.53 | 7.89
8 | 11.44] 10.79| 10.13| 9.48| 8.04 | 7.47| 6.90
9 | 10.17] 9.59] 9.01| 8.43) 7.15| 6.64 | 6.13
10 9.15| 8.63| 8.11] 7.58|| 6.44 ] 5.98 | 5.52
11 8.32| 7.85 7.87| 6.89|| 5.85 5.43 | 65.02
12 7.63] 7.19| 6.76| 6.32)| 5.86 4.95 | 4.60
13 7.04) 6.64] 6.24| 5.83| 495]| 4.60| 4.25
14 6.54] 6.16] 5.79] 5.42|| 4.60 | 4.26 | 3.4
156 6.10] 5.75| 5.40] 5.06|| 4.20 3.99 [ 3.68
16 5.720 5.8 5.07] 4.74|| 4.02 3.7 | 3.45
17 5.38 5.08| 4.76] 4.46)| 8.79 | 38.52 | 8.25
18 5.08| 4.79| 4.50| 4.21| 3.57 | 3.82 | 38.07
19 4.820 4.54] 4.27 3.99) 3.87 8.16 | 2.01
20 4.58) 4.32| 4.05| 8.79|| 38.22 | 2.99 | 2.76
21 4.86] 4.11| 8.86| 3.61|| 3.06 | 2.84 | 2.63
22 4.16] 3.92| 3.68] 8.45( 2.98 2.7 2.51
23 8.98| 38.75| 8.52| 8.80| 2.80 2.60 | 2.40
A 8.81| 3.60| 8.38| 3.16|] 2.68 | 2.49 | 2.30
25 8.66| 8.45| 8.24] 8.03|| 2.57 | 2.80 | 2.21

Safe load includes weight of Beam.

16,000 1bs. per square inch,

Maximum fiber strain of




JONEE & LAUGHLINS, LIMITED.
IN TONS OF 2,000 LBS.

JONES & LAUGHLINS, LIMITED, STEEL BEAMS,

SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
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.
Safe load includes weight of Beam, Maximum fiber strain of

18,000 lbs. per square inch
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR
JONES & LAUGHLINS, LIMITED, STEEL BEAMS.

IN TONS OF 2,000 LBS.

§§ 4 Ixon Brax, 8 Imon Brax,

=E STADANED, STANDARD,

£5

k- |

Splhe | M M| Ref R | M|
5 |8.818.60)3.30 | 8.18 2.08| 1.92] 1.78
6 |8.17]8.00 | 2.82 | 2.65 1.78 | 1.60 | 1.47
7 2.72 2.57 2.42 2.‘31' 1.49 1'39 1.26
8 |2.88)2.85(2.12|1.99 1.80 | 1.20| 1.10
0 [2.12]2.00]1.88]1.7 1.16 | 1.07 .98
10 | 1.90 | 1.80 | 1.70 | 1.58 1.04 B! .88
11 1.98 | 1.64 | 1.5 1.45 .95 87 .80
12 |11.59|1.50 ] 1.41 1.8 87 .80 .73
13 [ 1.46(1.39(1.80 | 1.22 .80 .74 .68
14 1.6 [ 1.20 | 1.21 | 1.14 .74 .69 P
15 1.27 | 1.20 | 1.13 | 1.06 .69 .64 59
16 [ 1.19 | 1.12 (1,06 | .99 65 60 .56
17 |1.12(1.06 | 1.00 | .4 61 .06 .52
18 [1.06 |1.00] .04 .88 b8 .68 .49
19 | 1.00 .95 .89 83 .55 .60 .46
20 B85 00) 85| .79 02 A48 .44
21 .n .86 | .81 i) .50 .46 .42
22 : .82 2 .48 A4 .40

Bafe lond Includes weight of Beam. Maximum fiber sirain of
20,000 1bs, per square inch.

e Ay



110 JONES & LAUGHLINS, LIMITED.

SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEEL CHANNELS

IN TONS OF 2,000 L8S,

16 IxNciH CHANNEL, STANDARD.

S
H
=
EE
£=
8| .
{8 1hs,
ﬂs ,‘
10 30,85 28.80
11 245,05 26.27
12 25.71 24.08
13 23.78 22.23
14 20,04 20.64
15 20,57 10.26
14 10.98 18,06
17 18. 10 106.99
18 17.14 16.05
10 16.24 15.21
20 15.48 14.45
2 14.69 13.76
22 14.02 13.13
2 13.41 12.56
29 12.86 12.04
L1 12.84 11.56
20 11.8% 11,51
H-14 11.48 10,70
a8 11.02 10.82
20 10,04 9.08
80 10,28 9.63

40 i 33
T, The, 1bs,
24.97' 23.01 | 22.29
93.70 | 20,99 | 2020
20.81 | 19.17 | 18.52
1991 | 17.70 | 17.10
17.84 | 10.44 | 15.87
16,65 | 15.84 | 14.82
15.61 | 14.88 | 13.80
14.60 | 13.58 | 13.07
13.87 | 12.78 | 12.35
13,04 | 1211 | 11.69
12,48 | 1.0 | 11011
11.80 | 10.96 | 10.58
11.85 | 10.46 | 10.10

10.8 | 10.00] 9.

10.40 | 9.50 | 9.2
909 | poo| 889
0.60 | 8.85| 8.5
0.25 | 82| 823
g.oe| se2| 704
s.61| 798| 7.66
g2 | 7.67| 7.4

Safo lond includes weight of Channel. Maximum fiber strain of

16,000 1bs. por squnre inch,
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEEL CHANNELS,

IN TONS OF 2,000 LBS.

:..éE, 12 IncH CHANNELS, STANDARD.
aF
e
¢ 40 8 30 25 20%
=t Ibs, 1bs. Ibs. Ibs, Ibs.
2
10 17.50 15.93 14.36 12.80 11.38
11 15.91 14.49 13.06 11.64 10.356
12 14.59 13.28 11.97 10.67 9.48
13 18.46 12.25 11.056 9.85 8.76
14 12.50 11.38 10.26 9.14 8.18
15 11.67 10.62 9.58 8.53 7.59
16 10.94 9.96 8.98 8.00 7.12
17 10.30 9.37 8.45 7.58 6.69
18 9.72 8.85 7.98 7.11 6.33
19 9.21 8.39 7.56 6.74 5.99
20 8.75 7.97 7.18 6.40 5.69
21 8.34 7.59 6.84 6.09 5.42
22 7.96 T.24 6.538 5.82 5.18
23 7.61 6.98 6.25 5.56 4.95
24 7.29 6.64 5.99 5.83 4.74
25 7.00 6.87 5.5 5.12 4.556
26 6.73 6.18 5.53 4.92 4.38
27 6.48 5.90 5.82 4.74 4.22
28 6.25 5.69 5.13 4.57 4.07
20 6.04 5.49 4.95 4.41 3.92
80 5.83 5.81 4.79 4.27 3.79

Safe load inelud

es weight of Channel. Maximum fiber strain of
16,000 1bs, per square inch,
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR

JONES & LAUGHLINS, LIMITED, STEEL CHANNELS.

IN TONS OF 2,0N00 LBS,
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Maximum fiber strain of

Safe loud includes weight of Channel,

6.000 1bs. per square inch,
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEELCHANNELS.

IN TONS OF 2,000 LBS.

Distance In feet
between supports.

9 Ixcn CHANNEL, STANDARD.

25 20 15 18%

1bs, 1bs. 1bs. 1bs,
10 8.37 7.20 6.02 5.61
11 7.61 6.54 b5.47 5.10
12 6.98 6.00 5.02 4.67
13 G.44 5.64 4.63 4.31
14 5.98 5.14 4.30 4.01
15 5.58 4.80 4.01 8.74
16 5.23 4.50 8.76 8.51
17 4.92 4.23 3.54 8.30
18 4.65 4.00 3.34 3.12
19 4.41 3.7 3.17 2.95
20 4.19 3.60 3.01 2.80
21 3.99 3.43 2.87 2.67
22 3.81 3.27 2.74 2.55
23 3.64 3.18 2.62 2.44
24 3.49 3.00 2.51 3.84
25 8.86 2.88 2.41 2.24
26 8.22 2.9 2.82 2.16
27 3.10 2.67 2.23 2.08
28 2.99 .57 2.15 2.01
29 2.89 2.48 2.08 1.93
30 2.79 2.40 2.01 1.87

Safe load includes weight of Channel.

16,000 1bs. per square inch,

Maximum fiber strain of




JONES & LAUGHLINS, LIMITED.

IN TONS OF 2,000 LBS.

1134

1bs.

BERE

E

88233

13%

1bs,

wy
2833
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G2 =10 1
012 o =

o508 03 0

8 INcE CHANNEL, STANDARD,
1614
1bs,

18
b,

4.2
3.9
3.6

2114

1bs,

== 9%

SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEELCHANNELS.
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Maximum fiber strain of

Safe load includes weight of Channel.

16,000 1bs, per square inch.
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JONES & LAUGHLINS, LIMITED.

SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEELCHANNELS.

IN TONS OF 2,000 LBS.

=] =1 o SO © o
Wm $£5% A HR=-S DS ﬁ4mﬁ2
— DD = =i 332-# CIEICTET vt e
. QRIS = 51 62 o Hm 10 = 09 e
g X AR Swon Gh% 2ITEF L8RS
3 Sy OIS Ho9e908 OIIE ieime e
s
-
&
: Do o ) 01210 @ = =
B s om%...i. .J_T.M" %Tr) .421% EEERE
& =5 WD 1D RS OCICNEE CUROICRCE vt v
o
1
o = o ¥r] o= NRi=-DDO 1582 {=-] -]
= o e T C o m_hd.% SEZER
= 51 SE=CIn IDHHOD 0090l CREIGIOY  CROd v
S-S 0o o ~oda oo
W ESTRE Z3IER RE2RE £33 ;=2
: e L e eIl
a= SLWE© BIdHY DNNH NRAA AARRR
oadng nja o D=0 SO HHIND =S — 52 0D
1995 U SOUBISI(L So8 RB3RE DREAR nRaaR

Maximum fiber strain of

Safe load includes weight of Channel.

16,000 1be. per square inch.
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEEL CHANNELS.
IN TONS OF 2,000 LBS.

§'E: 6 Incn CHANNEL, b INncH CHANNEL,
S8 STANDARD, STANDARD.
2z
o m
§n
gl 13 | w0 8 1 9
= _;; il PR | el B | e | B
5 | 6.97]6.19| 5.41 | 4.62| 4.47 | 8.82| 3.16
6 | 5.81 | 5.16 | 4.50 | 3.85 3.78 | 8.18 | 2.64
7 | 4.98 | 4.42 | 8.86 | 3.30 8.19 | 2.78 | 2.26
8 |4.36 | 3.87 | 3.38 | 2.89 2.°¢ 2.80 | 1.98
9 | 3.87 | 3.44 | 3.00 | 2.57 2.48 | 2.12 | 1.76
10 | 8.49 | 8.09 | 2,93 | 2.31 2.28 | 1.92| 1.58
11 | 3.17 | 2.81 | 2.45 | 2.10 2.03 | 1.75 | 1.44
12 | 2.91 | 2.58 | 2.25 | 1.93 1.86 | 1.59| 1.82
13 | 2.68 | 2.38 | 2.08 | 1.78 1.72 | 1.48 | 1.22
14 | 2.49 | 2.21 | 1.93 | 1.65 1.59 | 1.36 | -1.13
15 | 2.32 | 2.06 | 1.80 | 1.54 1.40 | 1.27 | 1.06
16 | 2.18 | 1.98 | 1.69 | 1.44 1.89 | 1.19 .99
17 |1 2.05 [ 1.82 | 1.59 | 1.36 1.81 | 1.13 .93
18 11.98 |1.72 1 1.50 | 1.28 1.24 | 1.06 .88
19 [1.84 | 1.62 | 1,42 | 1.22 1.17 | 3301 .83
20 |1.74|1.55 |1.85 | 1.15 1.11 .96 19
21 |1.66 | 1.47 | 1.290 | 1.10 1.06 91 5
23 |1.58 | 1.40 | 1.22 | 1.05 1.01 .87 L2
23 |1.52 |1.86 | 1.17 | 1.00 97 .83 .69
24 |1.4511.20)1.12 | .98 .93 .79 66
25 |1.80 | 1.241.08 .9 .89 76 .63
Safe load includes welght of Channel. Maximum fiber strain of
16,000 1bs. per square inch.
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR
JONES & LAUGHLINS, LIMITED, STEELCHANNELS.

IN TONS OF 2,000 LBS.

-;;.'LE 4 INor CHANNEL, 8 INcr CHANNEL,
82 STANDARD. STANDARD.
25
8 &
3 7 s : 6 5 4
N - R R
=
5 2.44+| 2.23 | 2.02 1.48 | 1.32 1.16
6 2.04 | 1.86 1.69 1.23 | 1.10 97
T 1.74 | 1.59 1.44 1.06 L4 .83
8 1.58 | 1.89 | 1.26 92 .82 L5
9 1.356 1.24 1.13 .82 13 65
10 1.22 1.12 1.01 .14 .66 58
11 =3 15 1 s B 092 67 .60 53
12 1.02 03 84 .62 55 48
13 .94 .86 .78 Ry .81 .45
14 87 i .76 it A7 41
15 .81 .4 .67 .49 .44 .39
16 L6 .69 .63 .46 41 .86
17 T2 .66 .60 .43 .59 L34
18 .68 62 .6 .41 36 .82
19 .64 .h9 .03 .39 .50 .81
20 .62 A6 .61 .37 .33 .29
21 .68 .03 .49 .85 .31 28
22 .bb .60 .46 .38 .30 .26
23 .53 .48 44 .32 .29 .25
24 .61 .46 42 .31 27 24
25 .49 .45 .40 .29 .26 .23

Safe load includes weight of Channel. Maximum fiber strain of
16,000 1bs, per sguare inch,
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SAFE LOADS, IN TONS OF 2,000 LBS., UNIFORMLY

DISTRIBUTED

, FOR JONES & LAUGHLINS,
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Bafe loads include weight of Z Bar. Maximum fiber strain,

12,000 1bs. per square inch.
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JONES & LAUGHLINS, LIMITED.

ANGLES.

SAFE LOADS, IN TONS OF 2,000 LBS., UNIFORMLY

DISTRIBUTED, FOR JONES & LAUGHLINS,

WITH EQUAL LEGS.

LIMITED, ANGLES,
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Safe Loads include weight of An;ie. Maximum fiber strain

12,600 1bs. per square inch. Neutral axis through center of gravite

oarullel to one leg.
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LONG LEG VERTICAL,

JONES & LAUGHLINS, LIMITED.
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SAFE LOADS, IN TONS OF 2,000 LBS., UNIFORMLY
DISTRIBUTED, FOR JONES & LAUGHLINS,
LIMITED, ANGLES, WITH UNEQUAL LEGS.
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Safe Londs Include weight of An;le. Maximum fiber strain of
13,000 Ibs. per square inch. Neutral axis through centre of gravity

parallel to short leg.
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SAFE LOADS, IN TONS OF 2,000 LBS., UNIFORMLY
DISTRIBUTED. FOR JONES & LAUGHLINS,
LIMITED,ANGLES, WITH UNEQUAL LEGS.
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Safe Loads include weight of Angle. Maximum fiber strain of

12,000 1bs, per square inch. Neutral axis through centre of gravity

parallel to long leg.
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TEES.
LIMITED, TEES.
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DISTANCE BETWEEN SUPPORTS IN FEET.

DISTRIBUTED, FOR JONES & LAUGHLINS

SAFE LOADS, IN TONS OF 2,000 LBS., UNIFORMLY
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Maximum fiber

Safe Loads include weight of Tees.

strain, 12,000 Ibs. per square inch.
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JONES & LAUGHLINS, LIMITED.
175 LBS. PER SQUARE FOOT.

100
Ibs,

Proper distance in feet, center to center of Beams,
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STEEL BEAMS, FOR UNIFORM LOAD OF
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SPACING OF JONES & LAUGHLINS,
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20
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For lond of 850 1bs. per square foot, divide the spaclug given by 2

Maximum fiber strain, 16,000 1bs. per square inch.
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JONES & LAUGHLINS, LIMITED.

SPACING OF JONES & LAUGHLINS,

LIMITED,

STEEL BEAMS, FOR UNIFORM LOAD OF

176 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams.

20 Ixca Beam, HEAVY SECTION.

=

£

-

2

-

c

3

25 ibe.

10 101.3
1 §3.4
12 70 3
13 59.9
14 51.7
15 45.0
16 89.6
17 85.1
18 31.2
19 28.1
20 25.8
21 23.0
22 20.9
2 19.1
24 17.6
25 16.2
26 15.0
27 13.9
28 12.9
29 12.1
30 11.3

Ibs, b= 1bs,
95.4 92.3 89.4
8.6 6.3 73.9
66.2 64.1 62.1
56.4 4.6 32.9
48.6 471 45.6
42.4 41.0 39.7
37.8 36.1 84.9
32.9 31.9 30.9
20.4 28.5 27.6
26.4 25.6 24.7
23.8 23.1 22.8
21.7 21.0 20.2
19.7 19.1 18.5
18.0 17.5 16.9
16.6 16.0 15.5
15.3 14.8 14.3
14.1 13.7 13.2
13.1 12.7 12.3
12.2 11.8 11.4
11.3 11.0 10.6
10.6 10.2 9.9

For load of 350 1bs, per square fool, divide the spacing given by 2
Maximum fiber strain, 16,000 lbs, per square inch,
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LIMITED,

20 Incn Braw, STaxDARD,

JONES & LAUGHLINS, LIMITED.

175 LBS. PER SQUARE FOOT.

STEEL BEAMS, FOR UNIFORM LOAD OF
Propor distance in feet, conter to contor of beams.
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SPACING OF JONES & LAUGHLINS,
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For load of 350 Ibs. per square foot, divids the spacing given by 2.

Maximum fiber strain, 16,000 lbs. per square inch,
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
175 LBES. PER SQUARE FOOT.

Proper distance in feet, center to conter of b
!‘E 18 Incu BraM, STANDARD,
ga
5 g

&

ﬂg Ibe. Ibs. b, Ibs.
10 2.3 59.6 569 53.8
11 Hl4 49.3 47.0 444
12 43.3 414 39.3 374
13 36.9 25.3 33.6 31.9
14 31.3 30.4 20.0 215
15 217 26.5 25.8 23.9
16 24.3 23.3 222 21.0
17 21.5 206 19.7 186
18 19.2 184 17.6 16.6
19 173 16.5 15.7 14.9
20 15.6 14.9 142 13.5
21 14.1 13.5 12.9 122
22 12.9 128 B 11.1
23 11.8 11.3 10.7 10.2
24 10.8 10.3 9.9 9.4
25 10.0 9.6 9.1 8.6
26 9.2 88 8.4 8.0
21 8.5 8.1 7.8 T4
28 7.9 7.6 7.3 6.9
29 74 7.0 6.7 6.4
30 6.9 6.6 6.3 6.0

For lond of 830 1bs, per square foot, divide the spaciog given by
2. Maximum fiber :hnin. 1bs. per square inch.
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FOR UNIFORM LOAD OF
PER SQUARE FOOT.

JONES & LAUGHLINS, LIMITED,

176 LBS.
Proper distance in feet, center to center of Beams,

SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS,
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For load of 350 lbs, per square foot, dlvide the spacing given by 2.

Maximum fiber strain, 16,000 Ibs. per square inch,
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15 Ixon Beam, LionT BECTION,

JONES & LAUGHLINS, LIMITED.

175 LBS. PER SQUARE FOOT.

ool

IO
g g

STEEL BEAMS, FOR UNIFORM LOAD OF
Proper distance in feet, conter to conter of Hoame,

SPACING OF JONES & LAUGHLINS, LIMITED,

EESEE

For load of 350 |bs. per square foot, divide the spacing given by 2.

Maximum fiber strain, 16,000 1bs. per square inch.
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF

176 LBS. PER SQUARE FOOT.

Proper distanece in feet, center to center of Beams,

'éE 15 IxcH BEAM, STANDARD.
)
=g
g7
88
§g 60 5 50 45 42
ae 1bs. 1bs. 1bs. 1bs, 1bs.
=
10 43.9 41.7 39.5 37.3 35.9
11 86.3 34.5 32.6 30.8 9.7
12 30.5 29.0 27.4 25.9 24.9
13 26.0 24.7 23.4 23.1 21.8
14 22.5 21.3 20.2 19.0 18.3
15 19.5 18.5 7.5 16.6 15.9
16 17.1 16.3 15.4 14.6 14.0
17 15.2 14.5 18.7 12.9 ¢ 12.4
18 13.5 12.9 12.2 11.5 11.1
19 12.2 11.5 10.9 10.3 9.9
20 11.0 10.5 9.9 9.3 9.0
21 10.0 9.5 9.0 8.5 8.1
22 9.1 8.6 8.2 T4 7.4
23 8.3 T.9 Vi 7.0 6.8
24 il 7.8 6.9 6.5 6.2
25 7.1 6.7 6.3 5.9 5.7
26 6.5 6.2 5.8 5.5 5.3
T 6.0 5.7 h.4 5.1 4.9
28 5.6 5.3 5.0 4.7 4.6
29 5.2 5.0 4.7 4.4 4.3
30 4.9 4.6 4.4 4.1 4.0

For load of 350 1bs. per square foot, divide the spacing given by 2,
Maximum fiber strain, 16,000 1bs. per square Inch,
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175 LBS. PER SQUARE FOOT.

SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF

Proper distance in feet, center to center of Beams.
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For load of 250 1bs. per square foot, divide the spacing given by 2.

Maximum fiber strain, 16,000 1bs, per square inch,
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JONES & LAUGHLINS, LIMITED.

LIMITED,

SPACING OF JONES & LAUGHLINS,

FOR UNIFORM LOAD OF
PER SQUARE FOOT.

STEEL BEAMS,

175 LBS.

Proper distance in feet, center to center of Beams,
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For load of 350 1bs. per square foot, divide the spacing given by 2.

Maximum fiber strain, 16,000 1bs. per square inch,
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LIMITED,

SPACING OF JONES & LAUGHLINS,

FOR UNIFORM LOAD OF

175 LBS. PER SQUARE FOOT.

STEEL BEAMS,

Proper distance in feet, center to center of Beams.
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For load of 850 1bs, per square foot, divide the spacing given by 2

Maximum fiber strain, 16,000 1bs. per square inch,
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
176 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Deams,

6 Incn Beam, B Inen Bram,
STANDARD. STANDAND,

143

Distance in feet
between supports. |
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For lond of 350 1bs, per square foot, divide the spacing given by 2.
Maximum fiber strain, 16,000 Ibs. per square inch.
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
175 LBS. PER SQUARE FOOT.

Proper dist in feet, ter to center of Beams,
-é 4 Ixcn Bram, 3 Inon Bram,
-§ 2 STANDARD, STANDALD,
==
=)
g° |
is S e
§§ e | o | o8 | 52 (| we | 5| e
b 8.7 82| 7.8| 7.5 4.7 4.4 4.0
6 6.1 57| 54| 5.0 3.3 3.0 2.8
7 44| 42| 89| 8.7 2.4 2.3 2.1
8 8.4 82| 3.0| 2.9 1.8 1.0 1.6
9 3.7| 2.5 2.4) 2.2 1.5 1.4 1.3
10 2.2 ) 2.1 1.9 1.8 1.2 1.1 1.0
1 $:8] 171 26| 1.8 I UL e B RN
12 1l [ 8 R Ut ) 1 | ARGl (RS sieiniaiaainienle
D S U Y] el M 9 A
14 321 B R G W I T | LSRR R T KA
15 1 I e UES ARG PR (R | ISR b A B v A

For load of 350 1bs. per square foot, divide the spacing given by 2.
Msximum fiber sirain, 16,000 1bs, per square inch,
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JONES & LAUGHLINS, LIMITED. 135

SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
150 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams,

§§ 24 Ixca BEAM, STANDARD. 4
S
=g
g8 100 05 %0 85 80
8% 1bs. 1bs. 1bs. Ibs. 1bs.
a
10 140.4 136.3 132.1 127.9 123.7
11 116.1 112.6 109.1 105.7 102.2
12 97.5 94.6 1.7 88.8 85.9
13 83.1 80.6 78.1 5.7 73.2
14 7.6 69.5 67.4 65.3 63.1
15 62.4 60.5 8.7 56.8 55.0
16 54.7 53.2 51.6 49.9 48.3
17 48.6 47.1 45.7 4.3 42.8
18 43.3 42.0 40.7 89.5 38.3
19 88.9 3.7 36.6 85.4 34.3
20 35.1 34.1 33.0 32.0 30.9
21 31.8 30.9 20.9 29.0 28.1
22 29.0 28.1 27.3 26.4 25.5
23 26.5 25.7 24.9 24.2 23.4
24 24.4 23.7 22.9 22.2 21.5
25 22.5 21 8 21.1 20.5 19.8
26 20.7 20.1 19.5 18.9 18.3
27 19.3 18.7 18.1 17.5 17.0
28 17.9 17.4 16.9 16.3 15.8
29 16.7 16.2 15.7 15.2 14.7
30 15.6 15.1 14.7 14.2 13.7

For load of 300 1bs, per square foot, divide the spacing given by 2.
Maximum fiber strain, 16,000 1bs. per square inch.




PER SQUARE FOOT.

JONES & LAUGHLINS, LIMITED.

150 LBS.
Proper distance in feet, center to center of Beams.
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
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For load of 300 1bs. per square foot, divide the spacing given by 2

Maximum fiber strain, 16,000 1bs, per squuare inch.
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF

150 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams,

EE 20 Incn BEAM, STANDARD,
gaa
2B
gg (i 70 5
1bs, 1bs. 1bs, 1bs.
2
10 94.3 90.9 87.3 83.9
11 77.9 75.1 722 69.3
12 65.5 63.1 60.7 o8.2
13 55.8 53.7 617 49.6
14 48.1 46.3 44.5 42.8 -«
15 41.9 40.4 38.8 31.3
16 36.9 35.5 4.1 32.1
17 32.6 314 30.2 29.0
18 29.1 28.1 26.9 25.9
19 26.1 25.1 24.2 23.2
20 23.6 22.7 21.8 20.9
21 21.4 20.6 19.8 19.0
22 19.5 18.7 18.1 173
23 178 17.2 16.5 15.9
24 164 158 15.2 14.5
25 15.1 145 14.0 134
26 13.9 134 12.9 124
27 12.9 12.5 12,0 115
28 12.0 11.6 112 10.7
29 11.2 108 104 10.0
30 10.5 10. 9.7 9.3

For load of 300 1bs, per square foot, divide the spacing given by 2.
Maximum fiber strain, 18,000 1bs. per square inch.
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JONES & LAUGHLINS, LIMITED.

SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
160 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center ol Beams,

EE 18 Inca BEAM, BTANDARD,
2z
3n
ES 85 60 55
§§ 1bs, 1bs 1bs. 1bs.
10 2.7 69.5 66.4 62.7
11 60.1 57.5 a9 51.8
12 50.5 48.3 46.9 43.6
13 43.0 41.1 39.8 37.2
14 37.1 35.5 33.9 32.0
15 32.3 30.9 29.5 27.9
16 28.4 27.2 25.9 24.5
17 25.1 24.1 23.0 21.7
18 22.4 21.5 20.5 19.4
19 20.2 19.3 18.4 17.4
20 18.2 17.4 16.6 15.7
21 16.5 15.8 i | 14.3
22 15.0 14.3 1o 13.0
23 13.7 13.1 12.. 11.9
24 12.6 12.1 11.¢ 1 FLL
25 1.5 11.1 10.6 0.0
26 10.7 10.3 9.8 9.3
27 10.0 9.5 9.1 8.6
28 9.3 8.9 8.5 8.0
29 8.6 8.3 7.9 7.6
30 8.1 [ § 7.4 7.0

For load of 300 1bs, per square foot, divide the spacing given by 2
Maximum fiber strain, 16,000 1bs. per square inch.
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FOR UNIFORM LOAD OF
PER SQUARE FOOT.

JONES & LAUGHLINS, LIMITED.

150 LBS.
Proper distance in feet, center to center of Beams.
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS,
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For load of 300 1bs. per square foot, divide the spacing given by 2

Maximum fiber strain, 16,000 1bs. per square inch,




140 JONES & LAUGHLINS, LIMITED.

SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
150 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams.

3% 15 Inon BEAM, LiGET SECTION.

a5

H

23

af 80 75 70 65
Qg 1bs. 1bs. 1bs. 1bs,
10 68.2 65.6 62.0 60.3
11 56,3 54.2 52.1 49.9
12 47.3 45.5 43.7 41.9
13 40.3 38.8 37.3 35.7
14 34.8 33.5 32.1 30.8
15 30.3 28.1 28.0 26.9
16 26.6 25.6 24 .6 23 6
17 23.5 22.7 21.8 20.9
18 21.1 20.3 19.4 18.6
19 18.9 18.2 17.5 16.7
20 17.1 16.4 15.7 15.1
21 15.5 14.9 14.3 13.7
22 14.1 13.5 13.0 12.5
23 12.9 12.4 11.9 11.4
24 11.9 11.4 10.9 10.5
25 10.9 10.56 10.1 8.9
26 10.1 9.7 9.3 8.9
29 9.3 9.0 8.6 8.3
28 8.7 5.3 8.0 9.5
29 8.1 7.8 7.5 T2
30 7.6 7.3 7.0 6.7

For load of 800 1bs, per square foot, divide the spacing given by 2.
Maximum fiber strain. 18,000 lbs, per square inch.
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LIMITED,

FOOT.

JONES & LAUGHLINS, LIMITED.

150 LBS. PER SQUARE
Proper distance in feet, center to center of Beams,

STEEL BEAMS, FOR UNIFORM LOAD OF

SPACING OF JONES & LAUGHLINS,
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For load of 3% Ibs. per square foot, divide the spacing given by 2

IuhuﬂWﬂMmmmmumnnan




to center of Beams.

+

150 LBS. PER SQUARE FOOT.
in feet,

JONES & LAUGHLINS, LIMITED,

STEEL BEAMS, FOR UNIFORM LOAD OF

Proper dist:

SPACING OF JONES & LAUGHLINS, LIMITED,
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For load of 300 1bs. per square foot, divide the spacing given by &

Maximum fiber strain, 16,000 lbs, per square in
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JONES & LAUGHLINS, LIMITED,

150 LBS. PER SQUARE FOOT.

SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF

Proper distance in feet, center to center of Beams,
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2

For load of 800 Ibs. per square foot, divide the spacing given by

Maximum fiber strain, 16,000 1bs. per square inch.
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SPACING OF JONES & LAUGHLINS, LIMITED,

STEEL BEAMS, FOR UNIFORM LOAD OF

PER SQUARE FOOT.

150 LBS.

Proper distance in feet, center to center of Beams,
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For load of 300 Ibs, per square foot, divide the spacing given by 2

Maximum fiber strain, 16,000 1bs, per square inch,
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
160 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams,

§§ 6 Ixca Beawm, 5 INcn Brax,
=2 STANDARD. STANDARD,
e
28
=8
B 71 2y 14 12 9
25 | ¥ b b me | B¥ | o4
F=3
5 24.8 2.7 20.7 17.8 15.5 13.7
6 17.3 15.8 14.8 12.0 | 10.7 9.5
7 12.7 11.6 10.5 8.8 7.9 7.0
8 9.7 8.9 8.1 6.7 6.1 5.4
0 T 7.0 6.3 5.3 4.8 4.3
10 6.2 5.7 6.1 4.3 3.9 3.5
11 b.1 4.7 4.3 3.5 8.2 2.9
12 4.3 3.9 3.6 3.0 3.7 2.4
13 3.6 3.3 3.1 2.5 2.8 2.0
14 8.2 2.9 3.7 2.2 2.0 3 I
15 2.9 2.6 2.3 1.9 1.9 1.5
16 2.4 2.2 2.0 L 1.5 1.3
17 2.1 1.9 1.8 1.5 1.3 1.2
18 1.9 1.0 1.6 1.3 1.2 5 4
19 3 1.6 1.4 1.2 1.1 0.9
20 1.5 1.4 1.3 15} s 80 e
21 1.4 1.3 1.2 3.0 [aivaten Sulinciite
22 1.8 1:2 1.1 St e K .

For load of 300 1bs. per square foot, divide the spacing given by 2
Maximum fiber strain, 16,000 1bs, per square inch.
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
150 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams.

ss 4 Ixcn Beaw, 3 Incit BEaw,

&8 STANDARD, STANDARD,

=a

)

o T

is 10% 0% 814 T T4 614 b4

L i i

é§ e | b | Ibs | 1bs s | Ibs. | 1bs
5 |10.1 9.6 9.1| 8.5 5.5 5.1 4.7
6 7.1 6.7 | 6.3| 5.9 3.9 3.5 3.2
7 5.2 4.9 4.6 | 4.3 2.8 2.6 2.4
8 89| 87| 8.5 3.8 2.1 2.0 1.8
9 81| 29| 28| 3.6 T8 1.6 1.5
10 2.5 2.4 2.3 2.1 1.4 1.3 1.2
11 2.1 2.0 1.9 i A 1.1 1.1 1.0
12 1. 1.7 1.6 1.5 0.9 L T | S
13 l o e O RS Tl s 50 5 o e e el (R
14 1.8 e L i s | p | | el IS ) O S
15 2o rurl [T LRt i T Y T U (SRR M
16 LIt e S el 1 | PRI ) (e A

For load of 300 1bs. per square foot, divide the spacing given by £
Maximum fiber strain, 16,000 1bs, per square inch,
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
125 LBS. PER SQUARE FOOT.

Proper distanes in feet, center to center of Beams.

I

2 Incr BEAM, STANDARD,

100 o 90 B5 1]
1bs. 1bs, 1bs, 1bs, 1bs,

Distance in feet
between supports,

10 168.5 163.5 158.5
11 139.3 135.1 151.0

E.—-i—a
-
ESE8E

O0Ws S AIODOCS DOCNOO W
o
—
3

12 117.0 113.5 110.0 103.0
13 99. 96.7 93.7 87.8
14 86, 83.4 80.9 78. 75.9
15 4. 72.6 70.4 68. 66.0
16 65. 63.3 61.9 59, -

17 58. 56.6 5.8 53, 51.3

7

0

9

7

3
18 52.0 50.5 48.9 47 45.9
19 46.6 45.3 43.9 42 41.1
20 42.2 40.9 89.6 38 37.1
21 38.2 31.1 35.9 34 33.7
22 34.8 33.8 32.7 31.7 30.6
23 31.8 30.9 29.9 29.0 28.1
24 29.3 28.4 27.5 26.6 25.7
25 27.0 26.2 25.4 24.6 23.8
26 24.9 24.2 23.4 22.7 21.9
21 23.1 22.4 21.7 21.0 20.4
28 21.5 20.9 20.2 19.6 19.0
29 20.0 19.4 18.8 18.2 17.7
30 18:7% 18.2 17.6 17.0 16.5

For load of 250 1bs, persquare foot, divide the spacing given by 2
Mazimnm fiber strain, 16,000 lbs, per sqnare inch.
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
100 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams,

1bs,

gg 20 INci BEAM, STANDARD.
g8
o &
e
g2 80 7 70 65
As 1bs. 1bs, 1bs. 1bs.
2
10 141.5 136.3 131.0 125.8
11 116.9 112.6 108.3 104.0
12 98.3 94.6 91.0 87.3
13 83.7 80.6 9.5 4.4
14 72.2 69.5 66.9 64.2
15 62.9 60.6 58.2 55.9
16 55.8 53.2 51.2 49.1
17 48.9 47.1 45.8 43.5
18 43.7 42.1 40 .4 88.8
19 39.2 37.7 36.3 34.8
20 35.4 34.1 32.7 81.4
21 32.1 30.9 2.7 28.5
22 29.2 28.1 271 26.0
23 26.7 25.7 24.8 23.8
24 24.6 23.7 22.8 21.8
25 22.6 21.8 20.9 20.1
26 20.9 20.1 19.4 18.6
27 19.4 18.7 18.0 17.3
28 18.0 17.3 16.7 16.0
29 16.8 16.2 15.6 15.0
30 15.7 15.1 14.6 14.0

qw;“
cﬂ@m.ﬁ
O b =F

e
SIS ARERYY bl a0
DD SIS0 WSOT Welko o

288 5582

e R S R
SO W O =3 00 c-ﬁwg

For load of 209 1hs. per square foot, divide the spaeing given by?.

Maximum fiber strain, 16,000 1bs, per gquarg inch.
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF

125 LBS.

PER SQUARE FOOT.

Proper distance in feet, center to center of Beams,

20 Ivon BEAM, BTANDAED,

3

-0

ab

s

| o
- 8.
RE

10 113.2
11 9.5
12 8.6
13 67.0
14 H7.7
15 50.3
16 44 .2
17 39.1
18 35.0
19 31.4
20 28.3
21 25.7
22 23.4
23 21.4
24 19.7
25 18.1
26 16.7
27 15.5
28 14 .4
99 13.4
30 12.6

75 70 65
1bs. 1bs. 1bs.
109.0 104 .8 100.6
90.1 86.6 83.2
75.8 72.9 69.8
64.5 62.0 59.5
55.6 53.5 51.4
48.5 46.6 4.7
42.6 41.0 39.3
31.7 36.2 34.8
33.7 32.3 31.0
30.2 29.0 27.8
27.3 26.2 25.1
24.7 23.8 22.8
22.5 21.7 20.8
20.6 19.8 19.0
19.0 18.2 17.4
17.4 16.8 16.1
16.1 15.5 14.9
15.0 14.4 12,
13.9 13.4 12.9
13.0 12.5 12.0
12.1 11.6 11

For load of 250 1bs. per square foot, divide the spacing given by 2

Maximom fiber strain, 16,

000 1bs. per square inch.
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SPACING OF JONES & LAUGHLINS,

LIMITED,

STEEL BEAMS, FOR UNIFORM LOAD OF
125 LBS. PER SQUARE FOOT.

Proger distance in feet, center to conter of Beams,

!E 18 Incn BEAM, STANDARD,

ag ’

1l elele |
2 1hs, Ibs, 1be, Ibs,
2 | ,

0 | 82 835 ™7 | 753
11 21 69.0 65,8 ‘ 62,2
12 60.5 57.9 553 52.3
13 51.6 49.4 472 44.6
14 44,4 42,6 406 8.5
15 ' 3.8 311 354 33.5
16 | 34.1 32,6 3Ll | 20.5
ki 321 20.3 216 26.1

|

1R | 2:.0 28.9 246 233
19 241 23.1 22.1 20.9
20 218 20.8 19.9 189
21 198 18.9 18.1 17.1
22 18.0 Tz ] 16.5 156
28 16.5 15,7 15.1 14.3
24 15.1 14.5 138 13.1
25 13.9 133 127 l 12.1
26 12.9 124 | 11.9 112
27 119 114 109 | 10.3
28 111 10.6 101 | 0.6

20 10.4 9.9 9.5 9.0
30 9.7 9.3 88 | 84

ximum fiber strain,

For load of 2°0 1bs, per square foot, divide the spac! ven b;
s o Roing gives iy

1bs. per square i
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SPACING OF JONES & LAUGHLINS, LIMITED,

STEEL BEAMS,

100 LBS. PER SQUARE FOOT.

Proper distance in feet, center {o center of Beams.

FOR UNIFORM LOAD OF

g% 15 Incn Beam, LicnT SECTION.
=
0@
g5
:g 80 i 70 [i5] 60
as 1bs. 1bs, 1bs, 1bs Ibs.
=
10 102.3 08.4 04.5 90.5 86.6
11 84.5 81.3 8.1 74.8 1.6
12 71.0 68.3 65.6 62.9 60.1
13 60.3 58.2 55.9 53.6 51.2
14 2.2 50.2 48.2 46.2 44.2
15 45.5 43.7 42.0 40.3 38.5
16 40.0 38.4 36.9 35.4 33.8
17 35.3 84.0 82.7 31.3 80.0
18 31.6 30.4 20.2 27.9 26.7
19 28.3 7.8 26.2 25.1 24.0
20 25.6 24.6 23.6 22.6 21.6
21 23.2 22.8 21.4 20.5 19.6
22 21.1 20.3 19.5 18.7 17.9
23 19.3 18.6 17.8 17.1 16.4
24 17.8 | 16.4 15.7 15.0
25 16.4 15.7 15.1 14.5 13.9
26 15.1 14.5 14.0 13.4 12.8
a7 14.0 18.5 12.9 12.4 11.9
28 18.0 12.5 12.0 gl 5 11.0
29 12.2 1.7 11.3 10.8 10.3
30 1.4 | 10.9 10.5 10.1 9.6

For load of 200 1bs. per square foot, divide the spacing given by 2.
Maximum fiber strain, 16,000 lbs. per square inch.
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
126 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams.

E 15 Ixcn Beam, Liont BroTION.
4
ég R I I
10 818 8.7 756 724
11 7.6 65.0 62.5 69.9
12 56.8 546 526 50.3
13 484 46.5 4.7 42.9
14 41.8 402 3486 37.0
15 46.4 34.9 33.6 32.2
16 320 80.7 20.5 283
17 28.2 272 26.1 25.0
18 25.3 243 23.3 223
19 22,6 21.8 210 20.1
20 20.5 19.7 18.9 15.1
21 18.6 178 17.1 16.4
22 16.9 16.2 15.6 150
23 15.4 14.9 14.3 13.7
24 142 13.7 18.1 12.6
25 13.1 126 12.1 11.6
26 12.1 11.6 11.2 10.7
27 11.2 10.8 10.3 9.9
104 10.0 0.6 9.2
9.8 94 9.0 8.6
9.1 87 8.4 81

L= == r

For load of 250 Jbe. por square foot, divide the spacing given by2.
Magimum fiber strain, 16,000 lbs. per square inch.
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
125 LBS. PER SQUARE FOOT.

Proper distance in feat center to center of Beams.

é % 15 Incn BeAsm, STANDARD.
o8
24
a
23 60 55 50 45 42
% E 1bs. 1bs. 1bs. 1bs. 1bs.
=] 2 k
10 61.5 H8.4 H5.3 52.2 50.2
11 0.9 48.2 457 43.1 41.5
12 T 40.6 38.4 36.2 $4.9
13 36,4 34.6 32.7 30.9 20.8
14 314 29.8 28.2 26.6 25.7
15 274 25.9 24.6 23.2 223
16 24.0 22.8 21.6 20.4 19.6
17 21.3 20.2 19.1 18.0 174
18 19.0 18.0 17.0 16.1 15.5
19 17.0 16.2 15.3 14.5 13.9
20 154 14.6 138 15.0 12.6
21 14.0 13.3 12.6 11.8 11.4
22 12.7 12.1 11.4 10.8 10.4
23 119 11.1 10.5 9.8 9.5
24 10.7 10.2 9.6 9.0 87
25 9.9 9.4 8.9 8.3 8.0
26 9.1 8.6 8.2 7.7 74
27 84 8.0 7.6 7.1 6.9
28 7.8 74 7.0 6.6 6.4
29 78 7.0 6.6 6.2 6.0
30 6.8 6.5 6.1 5.8 5.6

For load of 250 1bs. per square foot, .d.;’.vide the spaeing given by2.
Maximum fiber strain, 16,000 lbs: per square inch.
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
125 LBS. PER SQUARE FOOT.

Proper distaneo in fest, conter to center of Beams.,

- g 12 Inci Beas, ' 12 Ixcn Bras,

& 2 8rectAL SEcTION. STANDARD.

_& =

s g = — ==

g g 55 50 45 I 10 % | m%

AZ | bs | Wbs | tbs || 1be 1bs. ihs.
] (
10 45.8 143.3 | 40.8| 85.0 32.5 90.7
11 .8 8.8 8.7 28.9 MR 5.4
12 81.8 | 30.1(28.3 24.2 22.6 21.3
13 27.1 [ 25.6 | 24.2 20.7 | 19.2 18.2
14 [23.4|21(208( 178 | 18,8 | 15.7
15 20.3 | 19.2 | 18.1 15.5 [ 14.4 139
16 17.8 | 16.9 | 15.9 13.7 12.8 12.0
17 15,8 [ 15.0 | 14.1 || 12.1 11.2 10.6
18 142 113,41 12.6 10.8 10,0 | 9.4
19 12.7 | 12.0 | 11.8 9.7 9.0 B.5
20 11.4 | 10.8 | 10.2 a1 | 81 i
21 10.4 9.8 9.2 || 7.9 T4 7.0

|

22 9.4| B9 | 84 7.2 6.7 6.3
23 | 86| 82| vl 66 | 62 | 58
24 7.9 7.9 7.0 6.1 5.6 2.3
25 T4 7.0 II 6.6 5.8 5.2 49
26 8.8| 64| 8.0 52 | 4.8 4.6
2 62| 59| 586 48 | 4.5 4.9
28 58| 55| 5.2 48 | 43 3.9
29 54| 52| 4.9 4.1 3.8 8.7
30 50 48 4.5 3.8 3.6 3.4

For load of 250 1bs. per square foot, divide the spacing given by 2,
Maximum fiber strain, 18,000 lbs. per square inch,
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FOR UNIFORM LOAD OF

JONES & LAUGHLINS, LIMITED,

1256 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams.

SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS,
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For load of 50 1bs. per square foot, divide the spacing given by 2

Maximum fiber strain, 16,000 1bs, per square inch.




JONES & LAUGHLINS, LIMITED.

157

SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
1256 LBS. PER SQUARE FOOT.

Proper distance In feet, center to center of Bedms,

|

;g 6 Ixen Bran 5 Incn Brax,
S2 STANDARD, STANDARD,
Ea
PL
Eg 17y 14% 12y 14% 123 93y
EE 1bs. I, b, s, | s | Ibs
5 29.8 7.8 24.8 20.7| 18.6, 16.5
6 20.7 19.0 17.3 44| 12.9| 11.4
7 15.2 13.9 12.0 10.5 9.5 8.4
8 11.6 10.6 0.7 8.1 7.4 6.5
9 9.2 8.4 7.0 G.4 5.8 5.1
10 7.4 6.8 6.2 5.2 4.6 4.1
11 6.2 5.7 9.1 4.2 3.8 5.4
12 5.2 4.7 4.3 4.6 4.2 2.9
13 4.3 4.0 3.7 3.0 2.9 2.4
14 3.8 3.5 8.2 2.6 2.4 2.1
15 4.8 4.0 2.7 2.3 2.1 1.8
16 2.9 2.6 2.4 2.0 1.8 1.6
T 2.6 2.3 2.2 1.8 1.6 1.4
18 2.3 2.1 1.9 1.6 1.4 1.8
19 2.1 1.9 1% 1.4 1.3 1.1
20 1.8 1.7 1.5 1.3 1.1 1.0
21 1.7 1.5 1.4 1.2 1.1 1.0
2 1.5 1.4 1.3 1.0 1.0 0.9

For lond of 250 1bs, per square foot, divide the spacing given by 2

Maximum fier straln, 16,000 1bs. per square inch
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
126 LBS. PER SQUARE FOOT.

Proper distince in feet, center to center of Boams,

'i‘ 4 Tvom Braw, A Iscx Puaw,

ui STANDARD. STANDARD,

B
B

f

10 : o] T B,

RS R - - A
5 112.2]111.5)10.9 | 10.2 || 6.6 6.1 6.6
[} 8.6 8.0 7.5 7.0 4.0 4.2 5.6
7 6.3] 68| 6.6 5.2 3.4 8.2 2.9
B8 4.7 4.5 | 4.2| 4.0 2.0 2.4 2.2
] 8.7] 85| 8.3 8.1 2.1 1.9 1.8
10 4.0 2.9| 2.7| 2.8 1.7 1.5 1.4
11 35| 24| 22| 8.1 1.4 1.8 1.2

12 2.1 2.0 1.8| 1.7 1.1 1.0 0.9

13 18] 171 16| 1.5 1.0 0.9 0.8
14 1.5 1.4 | 1.4 | 1.3 |.. B PR EPPRreE

15 2B CER D b iii s fe it .

16 e8] 1] 1.0/ 0.9 foeees l ..............

|

For lond of 250 Ibs, per square foot, divide the spacing given by 2
Maximuim fiber straln, 16,000 1bs, per square inch,
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS FOR UNIFORM LOAD OF

100 LBS.

PER SQUARE FOOT.

Proper distance in feet, center to center of Beams,

— IMstance in feet
—-= between supports,

-
o

-

1

sugge s2as

%
Ibs,
6 204.4
.1 168.9
3 141.9
6 120.9
] 104.3
] 90.8
3 79.8
.9 70.7
0 63.1
3 56.6
¢ | 31.1
8 46.3
5 42.2
8 48,6
6 5.5
) 32.7
| 80.2
0 28.0
9 26.1
0 24.8
4 22.7

0
Ibs,

.

BESB =R35 PS¥2 233
ST[WLL ka0 SO0 DS

-l f o
2858

8

222 8#8%

5
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Qis: wiomie so©D
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21.3
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For load of 200 Ths. per square foot, divide the spacing given by 2
Maximum fiber strain, 16,000 Ibs. per square Inch,
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF

100 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams.

Distance in feet
hetween supports.

29
30

20 Ixcm Beaym, HEAVY SECTION.

90 B85 80
1bs, 1bs. 1bs.

.3 1 166.9 161.6 156.4

Rl e 137.9 133.6 129.8

b .5 115.9 112.2 108.6

9 8 98.8 95.7 92.6
90.5 .8 85.1 §2.5 79.8
78.8 .5 4.2 71.8 69.5
69.3 2 65.2 f5.1 61.1
61.4 A1 57.8 55.9 54.1
4.7 2 51.5 49.9 48.3
49.1 iy | 46.2 44 .8 43.3
44.3 .0 41.7 40.4 89.1
40.2 .0 87.8 36.7 35.5
36.6 Nl 84.5 33.4 32.3
33.5 .5 31.5 30.6 29.6
30.8 .9 29.0 28.0 27.1
28.4 .0 28.7 25.9 25.0
26.2 .4 24.7 23.9 23.1
24.3 6 22.9 22.2 21.5
22.6 9 21.3 20.6 19.9
21.1 5 19.8 19.2 18.6
19.7 18.5 18.0 17.4

For load of 200 1bs. per square foot, divide the spacing given by 2.
Maximum fiber strain, 16,000 Ibs. per square inch,




161

JONES & LAUGHLINS, LIMITED.

SPACING OF JONES & LAUGHLINS, LIMITED,

STEEL BEAMS, FOR UNIFORM LOAD OF

100 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams,
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divide the spacing given by 2.

1bs. p:; square inch,

are foof

For load of 200 lbs. per

u
Maximum fiber strain, lﬁﬁll
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
100 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of b

ﬁg 18 IncH BEAM, STANDARD.
ga
g8 i
=}
g é 70 (i 60 56

- 1bs. 1bs. 1bs, s
a 3 s 1bs,
10 109.1 104.3 99.6 041
11 90.1 86.2 82.3 7.8
12 15.7 2.5 69.2 65.4
13 64.6 61.7 58.9 55.7
14 55.6 53.2 50.8 45.1
15 48,5 46.3 44.3 41.9
16 42.6 40.8 38.9 36.8
17 37.8 36.1 34.5 32.6
18 33.6 32,2 30.7 29.0
19 30.2 28.9 27.6 26.1
20 27.3 26.2 24.9 25.6
21 24.7 23.7 22.6 21.4
22 22.5 215 20.6 © 195
23 20.6 19.7 188 17.8
24 18.9 18.1 173 16.4
25 174 16.7 15.9 15,1
26 16.1 154 14.8 13.9
27 14.9 14.3 13.9 12.9
28 13.9 13.3 12,7 12.0
29 13.0 124 118 11.2
30 12. 11.6 11.1 10.5

For load of 200 1bs. per square foot, divide the spacing given by 2.
Maximum fiber strain, 16,000 1bs, per square inch,
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
100 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams,

Eg 15 INcH BEAM, HEAVY SECTION,
28
52
a8
= 100 95 90 85 B0
8% 1bs. 1bs. Ibs, 1bs. 1bs.

2

|

10 127.9 124.0 120.1 116.2 112.2
11 105.7 102.5 99.2 06.0 2.7
12 88.8 86.1 83.4 80.7 77.9
13 5.7 73.4 71.0 68.6 66.4
14 65.5 63.5 61.3 59.8 07.3
15 56.9 55.1 53.4 51.6 49.9
16 50.0 48.4 46.9 45.4 43.8
17 44.3 42.9 41.6 40.2 88.8
18 30.5 38.3 371 85.8 84.7
19 35.4 34.3 33.8 82.2 81.1
20 32,0 31.0 30.0 20.0 28.0
21 29.0 28.1 27.2 26.3 25.4
22 26.4 25.6 24.8 24.0 23.2
23 4.2 23.4 22.7 21.9 21.2
24 23.2 2.5 20.8 20.2 19.5
25 20.5 19.8 19.2 18.6 18.0
26 8.9 18.3 17.7 17.1 16.6
27 17.5 17.0 16.5 15.9 15.4
28 16.3 15.8 15.3 14.8 14.3
29 15.2 14.7 14.3 13.8 13.3
80 14.2 13.8 13.3 12.9 12.5

For load of 200 1bs. per square foot, divide the spacing given by 2.
Maximum fiber strain, 16,000 1bs. per square inch,
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
100 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams,

3 § 15 Incn Beaw, LiouT BECTION.
£
i3
g g 80 5

s 1bs. 1bs. 1bs 1bs

=
10 102.3 98.4 94.5 90.5
11 84.5 81.3 8.1 74.8
12 71.0 63.3 65.6 62.9
13 60.3 582 55.9 53.6
14 522 50.2 48.2 46.2
15 45.5 43.7 42.0 40.3
16 40.0 38.4 36.9 35.4
17 35.3 34.0 32.7 31.3
18 31.6 30.4 20.2 27.9
19 28.3 27.8 26.2 25.1
20 25.6 24.¢ 23.6 22,6
21 232 22.3 214 20.5
22 21.1 20.3 19.5 187
23 193 18.6 17.8 17.1
24 178 17.1 16.4 15.7
25 16.4 15.7 15, 14.5
26 15.1 14.5 14.0 134
21 14.0 13.5 12.9 124
28 13.0 12,5 12.0 11.5
29 122 11.7 11.3 10.8
30 114 10.9 10.5 10.1

For load of 200 1bs. per square foot, divide the spacing given by 2.
N R T oo Arats Tt s Shvan iy
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FOR UNIFORM LOAD OF
PER SQUARE FOOT.

JONES & LAUGHLING, LIMITED.

100 LBS.

Proper distance in feet, center to center of Denms,
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SPACING OF JONES & LAUGHLINS, LIMITED
STEEL BEAMS,

suoddns usaming
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For lond of 200 bs. per square fool, divide the spacing given by &

Maximum fiber strain, 16,000 Ibs. per square Inch,




JONES & LAUGHLINSG, LIMITED
100 LBS. PER SQUARE FOOT,.
Proper distance in feet, conter to contor of Hoame,

SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
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For load of 200 Ibs. per square foot, divide the spacing given by2.

Maximum fiber strain, 16,000 Ibs. per square inch.
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SPACING OF JONES & LAUGHLINS LIMITED,

FOR UNIFORM LOAD OF
PER SQUARE FOOT.

STEEL BEAMS,

100 LBS.

Proper distance in feet, center to center of Beams,
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For load of 200 1bs, per square foot, divide the spacing given by 2

Maximum fiber strain, 16,000 1bs, per square inch.
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SPACING OF JONES & LAUGHLINS,

LIMITED,

STEEL BEAMS, FOR UNIFORM LOAD OF
100 LBS. PER SQUARE FOOT.

Proper distance in feet, center to center of Beams,

“;é 6 Imcm Beawm, ‘ 5 Incu BeaM,
. El- STANDARD. l STANDARD.
=5 |
5
23 145 123 14 123 93¢
A E s, | Ibs, b, bs. lbs. | Ibs.
’
i) 87.2 34.1 381.0 25.9 23.2 20.6
6 25.9 238.7 21.6 18.0 16.1 14.3
i 19.0 17.4 15.8 13.2 11.9 10.5
8 14.5 13.3 12.1 10.1 9.1 8.0
9 11.5 10.5 9.5 8.0 7.2 G.4
10 9.3 8.5 y iy d 6.5 5.8 5.2
11 ¢ s | 7.1 6.4 5.3 4.8 4.3
12 6.5 5.9 5.4 4.5 4.0 3.6
13 6.4 5.0 4.6 3.8 3.4 3.0
14 4.8 4.4 4.0 3.8 3.0 2.6
15 4.1 3.8 3.4 2.9 2.6 2.8
16 3.6 8.8 3.0 2.5 2.3 2.0
17 3.2 2.9 2.7 2.2 2.0 1.8
18 2.9 2.6 2.4 2.0 1.8 1.6
19 2.6 2.4 2.1 1.8 1.6 1.4
20 2.8 2.1 1.9 1.6 1.4 1.8
21 2.1 1.9 1.8 1.5 1.3 1.2
22 1.9 1.8 1.6 1.3 1.2 1.1

For load of 200 Ibs. per square foot, divide the spacing given by 2
Maximum fiber strain, 16,000 1bs. per square inch,
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SPACING OF JONES & LAUGHLINS, LIMITED,
STEEL BEAMS, FOR UNIFORM LOAD OF
100 LBS. PER SQUARE FOOT.

Proper distance in fect, center to center of Beams,

‘g?j 4 Ixcu Beaw, 3 INCH BEAM
&2 STANDARD, STANDARD,
28
1
Af [ doe [ 5 | BE |5 || B2 | | M
=
o 1152|144 13.6|12.7| 8.3 Tl 7.0 t
61106100 9.4 88| 5.8 53 4.9
] 7.8] 1.8| 69| 651 48 | 4.0 | 86
8 59| 5.6 53| 5.0 8.2 | 8.0 | 2.7
9 4.7 44) 42! 39| 2.6 2.4 2.2
1008 3Bt 8.6k 84| 82k 21 1.9 1.8 {
LS B0L 8002828 || 17 16 1.5
12 [ 2.6 25 2.3 2.2 ( 1.4 1.3 1.2
19[4 2:21) 2.1 2.0 19 1.2 1.1 1.0
MR LY LT ksl 1) 1.0 0.9
I 1.8 1.5 X4 |l 6.9 0.9 08
20 | R G I8 37 T B8 G YIRS 0 | S A B e s
U I e s S B U IS 4 I | e (LIRS
2l 10 B ol 80 1 ) S RN A O | e M| o i
1| e Y e 0 RO M RSl | R M (i [

For Load of 200 Ibs. per square foot, divido the spacing given by 2.
Maximum fiber strain, 16,000 1bs. per square inch.

N R I v o) ST A
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GENERAL FORMULAS ON THE FLEXURE OF BEAMS
OF ANY CROSS-SECTION.
Lot A = area of section, in square inches.

1= lanﬁthotspnn. in inches.

W == load, uniformly distributed, in lbs.
M = bending moment, in inch-pounds,

h == height of cross-section, out to out, in inches,

n == distance of center of gravity of section, from top
or from bottom, in inches.

s == strain per square inch in extreme fibers of beam,
either top or bottom, in lbs., according as n relates
to distance from top or from bottom of section.

D = maximum deflection, in inches.

1 = moment of inertia of section, neutral axis through
center of gravity.

I’= moment of inertia of section, neutral axis parallel
to above, but not through center @f gravity.

d = distance between these neutral axes.

R = Section factor.

r = radius of gyration, In inches.

E = modulus of elasticity (for wrought iron, assume
27,000,000, for steel, 29,000,000).

T S 5 G, |
Then: It —— = i
M= sl =sR
n
s= h:“ = g
aogako. 88
i 1 8
g Win _ W1
8l SR
I' =14-Ad?

D= 5 W1* for beam supported at both ends and uni-
884 EI formly loaded.
D= _PI* for beam supported at both ends and
48 EI loaded with a single load P at middle.
D = W1 _ forbeam fixed at one end and unsupported
S8 EI at the other and uniformly loaded.
D= P1* for beam fixed at one end and unsupported
3 EI at other, and loaded with a single load P
at the latter end.
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BENDING MOMENTS AND DEFLECTIONS OF
BEAMS UNDER VARIOUS SYSTEMS OF LOADING.

W=total load.
I =length of beam.

(1) Beam ﬁx-ed at one end and
loaded at the other.

s e |

P

Safe lond=1%; that given in tables.

Maximum bending moment at
point of support= Wi.

Maximum shear at point of sup-
port= W,

I =moment of inertia.
E=modulus of elasticity.

{2) ~ Beam fixed at one end. and
uniformly loaded.

Safe load =14 that given in tables.
Maximum bending moment at
point of support:%;

Maximum shear at point of sup-

port= .

wis
Deflection=_—__ _Wis
2ET Deflection= SET
(3) Beam ?aproned at both ends, (|(4) Beam supported at both ends
single load in the middle. and uniformly loaded.

e e e
|

Safe load=1% that given in tables.
Muximum bending moment at

middle of bea.m:%t
Maximum shear at points of sup-
port=14 . o
Deﬂccllon:.ﬂ oI

N

Safe load=that riziven. in tables.
Maximum bending moment at

middle of ben.m:ia‘
Maximum shear at points of sup-
port=1t4 W.
Deflection= _Wi»
768 ET

(3) Beams supported at hoth
?nds. single unsymmetrical

Safe ’lou.d=that given in tables
Xpq

Max. bending moment underload
_Wab

-
Maximum shear: at support near

a =2 atother support=""2

I
Maximum deflection
e R e
TR 7 1 T i i

(6) Beam supported at both
ends, two symmetrieal londs.

Safe load=ihat given in tables

|
*ia

Maximum bending moment be-
tween loads=% Wa,

Maximum shear between load
and nearer support =% W.

Max. Deflect.=— "% (312—4q2),

TS KT
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bar T‘;{nut)
1, axis X-X= = . T

b (d-h)4-1 ﬂ-;-%(b&-ﬁ )
I, axis Y-Y= 3

Batter—ra__?‘iz
=

bde— _g"...(m—m
I, axis X-X=——5———

I | t r
= Wi_x' _—'—-— —

1, axis Y-Y
28 B LTV —1) g

n=[b* s+ "—"+—-(b-4)'(5+“ 20]+A

Area=A = 2“—;-:.:4._._.( b-1)

h-l

Batter =r=
"= D

T, nxis X-X— an-+r<fr-m-—(b—n (n~1)?

7 _ 1, axisY Y—f_b_'-L‘*-Q‘_‘
X

e pb L@
|

2(ht+b )

I, axis X-X=

b n®+t(d-n)*~(b-1) (n-1)*
3 .

for uneven and even angles,
X |, uxis Y-Y= ""““"“’"‘“ < n-f)?

3 for uneven angles.

\J

l,uis T-U= 2nt-2 (ﬂ—!}‘ +f[b-(2ﬂ—‘-’ ]a
'x 3

for even angles,

e

o “\‘L@ ”_! (2h-+-b

h® for uneven and
even angles.

24y
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VALUES OF MOMENTS OF INERTIA—CONTINUED.

JI=Moment of Inertia, R=Moment of Resistance,
Sections, 1 | R
y _bh
For axis X X-W B A3
For axis Y-Y=%'_._ 6
b (h2=h,*) |b(A*~h,®)
12 6 h
bho=bh,? {0h3-b Dy ®
12 6h
For axis X—X:?_’i‘_ F
38. | Min.=b5*
For axis Y-Y="""_ | 24
12 |
rdb wd®
04 32
7 (d4-d,*) wldi-d, )
64 | BRd
= bh? l w b2
64 32
bhd(b-by) hy? 2L
12 h
BA-(B=-b,) by 2B, —by) By 21
12 A
BA-(0D,) Ry3-(0,0y) R0 Ba) A 21
] 12 =
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TEES.
PROPERTIES OF JONES & LAUGHLINS, LIMITED, TEES.
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JONES & LAUGHLINS, LIMITED.

ANGLES.
PROPERTIES OF JONES & LAUGHLINS, LIMITED, ANGLES.

ANGLES WITH UNEQUAL LEGS.
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ANGLES.
PROPERTIES OF JONES & LAUGHLINS, LIMITED,

ANGLES WITH EQUAL LEGS.
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BENT CHANNELS IN FLOORS.

The bent channel sections shown below are used for floors of

and fire-proof buildings as shown.

*hs following tables give weight per lineal foot of each sec-
tion. composed u?r.wu channels and one splice plate, the weight
per square foot of floor surface for different size and weight of
channals, the section factor for width **A,” and the safe load per
sguare foot for spans of different lengths, using fiber stresses of
12,000 and 15,000

PROPERTIES OF SECTION.

TTO%M6 [ 10% D] 6°[ 8D (5[ 9 |5 [64]

Thicl%nte? of splice @ W " %"
Woight per lineal foot| 25.75 | 27.11 | 21.00 |28
Weight per square foot| 28. 80.61 24.38 | 31
1 4

]

4

2 28

v | G

SAFE LOAD IN POUNDS PER SQUARE FOOT OF FLOOR FOR
SPANS OF DIFFERENT LENGTHS.

(1]
Section factor for
width “A" .48 8.17 5.42
.......... 5 10%"" 10"
Beivi ivesiasovasnanas Big" 5¢s’ 5lg"

7" chan- || 8" chan- || 6" chan- || 5" chan- 5 chan-
Span || nel 93 ™ || nel 105%™ || nel 8 || nel 9™ | nel18% D

Foot. ||12000 [15000] 12000 |15000||12000 (1500|1200 [150001|12000{15000
e, | Ibs, || he. | Ihe. || The, | e, || e. | Ibs, || 1bs. | e,

508 6
1n 404 | 618|| 461 | 578)| 400 | 500
12 415 | 510|| 387| 484/ 336 | 420/| 802 | 3878)| 242
13 854 | 448)| 838 | 412|| 287 | 852(| 257 | 32| 208
14 805 | 882)| 284 | 850| 247| 8001 222 277|| 179 221
15 260 | 332 8| 31 215 | 260|| 103 | 42| 158| 192
16 2341 202)! 18| 2721 207 | 286/l 1701 2121 187] 160

Bafe loads given include weight of section.
Weight per lineal and per square foot includes weight of splice
plate and rivets.

] £302 | 2000(| 2201 | 2788|| 1088 | 2422\ 1740 | 2175 1402| 1788
] 1861 | 2077 1548 | 1036(| 1348 | 1682/| 1208 | 1510(| 973| 1206
7 1221 | 1526/| 1008 | 14221 080 | 1236/| 888 | 1100 715 888
8 | 85| 11ss|| s7i| 1086|| 758 | “Gasl| eso| BS0|| 547 e78
9 735 | 928 688 | 860(| 598 | 747/ 587 671 585
10 78| 558 | 697|| 43| Go6|| 435 850| 438
350 | 449/ 200| 3590

80

257
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GIRDERS.
SAFE LOAD, IN TONS OF 2,000 LBS.
UNIFORMLY DISTRIBUTED, FOR BOX GIRDERS COMPOSED
OF TWO 10" BEAMS AND TWO 12Xi" PLATES.

1

8
5] 2-10"" Beams. 2-12x4"
§a; 26 Ibs. per foot. Steel Plates.
s
o,
B = = e ¥ CEr
32| 28 | 2, |328 3% [22f, [38Es
g8 | =5 | 39 |[23%4 (%28, (8 5253
=20 g.;_c: =} &E':'c = @ |F o Y
8 | 858 | S8 |8E35 |7z |2 ESBy
5 | 258 | 84 |2-9% |35 GE0%|0Eeg

285 | g |38% |33s [Re2f EEEC
12 82.5 1114 1.56 2.85 61
13 30.0 1206 1.44 8 i 4 66
14 21.9 1299 1.84 2.01 71
15 26.0 1392 1.25 1.88 Vi
16 24 .4 1485 e I 1.76 82
17 22.9 1578 1.10 1.66 87
18 21.7 1670 1.04 1.57 92
19 20.5 1763 0.98 1.48 97
20 19.5 1856 0.93 1.41 102
21 18.6 1949 0.89 1.34 107
22 17.8 2042 0,85 1.28 112
23 17.0 2134 0.81 1.23 117
24 16.3 2227 0.7¢ 1.17 122
23 15.6 2320 0.75 1.13 128
26 15.0 2413 0.72 1.08 133
27 14.4 2506 0.69 1.04 138
28 13.9 25498 0.67 1.01 143
29 13.4 2601 0.64 0.97 148
30 13.0 2784 0.62 0.94 153
al 12.6 2877 0.60 0.91 158
32 12.2 2970 0.58 0.83 163
33 11.8 3062 0.57 0.85 168
84 11.5 3155 0.55 0.83 173
35 113 8248 0.53 0.81 179
36 10.8 98941 0.52 0.78 184
37 10.5 8434 0.51 0.56 189
28 10.3 3526 0.49 0.74 194

Above values are based on maximpm fiber strain ot 13,000 Ibs.
er square inch, 1" rivet holes deducted. Weights correspond to
ngths, center Lo center of bearings.




-

JONES & LAUGHLINS, LIMITED. 189

GIRDERS.

SAFE LOAD, IN TONS OF 2,000 LBS.
UNIFORMLY DISTRIBUTED, FOR BOX GIRDER COMPOSED
OF TWO 12" STEEL BEAMS AND TWOo 14:!'.1 STEEL PLATES.

Distance, center to center of
bearings, in feet.

22
23
24
20

26
27
28
20
30
ol
32
a3
H4
83
36
37

38

i 8" ] 8" é%";
.3 d 2 : o
g2 o g2 R B
0= py - e 1
&3 3z & x5
af < | ai < [za
g:::,a." w &3 ) g‘é
ng
= L~ b 1 2.2 [Sow (P2
S| 2, |32 || =28 | 2, [BiE fEEs |22
225 | OF |eEEE| 225 | 3% [2gRElecdslsd
%y | B2 |H2=8| 859 | we |#2oE|BE52|Es
2es | =2 |2egR|l PRS | 28 (23R esle
75| 52 |S00%| g2 | 82 BeisEmtEd
“eB| & |3SE | “c3 | o7 [5ES [58a |46
47.7 | 1351 | 0.395 53.0 | 1555 | 1.94 | 3.36 | 71
44.0 | 1464 | 0.864 48.9 | 1685 | 1.79 | 3.10 | 77
40.9 | 1576 | 0.338 45.4 | 1814 | 1.66 | 2.88 | 83
88.1 | 1680 | 0.316 42.4 | 1944 | 1.55 | 2.69 | 89
35.7 | 1802 | 0.296 39.7 | 2074 | 1.45 | 2.52 | 95
3.6 | 1914 | 0.279 37.4 | 2203 | 1.87 | 2.37 |101
31.8 | 2027 | 0.263 35.3 | 2333 | 1.29 | 2.24 (107
30.1 | 2139 | 0.249 33.5 | 2462 | 1.22 | 2.12 |118
28.6 | 2252 | 0.287 81.8 | 2592 | 1.16 | 2.02 |119
27.2 | 2865 | 0.225 30.8 | 2722 | 1.11 | 1.92 |125
26.0 | 2477 | 0.2156 28.9 | 26851 | 1.06 | 1.83 [131
24.9 | 2590 | 0.206 27.6 | 2081 | 1.01 | 1.75 (1387
23.8 | 2702 | 0.197 26.5 | 3110 | 0.97 | 1.68 |143
22.9 | 2815 | 0.189 25.4 | 8240 | 0.93 | 1.61 (149
22.0 | 2928 | 0.182 24.4 | 3370 | 0.89 | 1.55 |155
21.2 | 8040 | 0.175 23.5 | 8499 | 0.86 | 1.49 161
20.4 | 8153 | 0.169 22.7 | 3629 | 0.83 | 1.44 (167
19.7 | 3265 | 0.163 21.9 | 3758 | 0.80 | 1.39 |173
19.1 | 3378 | 0.158 21.2 | 3888 | 0.77 | 1.34 |179
18.4 | 3401 | 0.158 20.5 | 4018 | 0.75 | 1.30 |184
17.8 | 8603 | 0.148 19.9 | 4147 | 0.73 | 1.26 [190
17.3 | 8716 | 0.148 19.8 | 4277 | 0.70 | 1.22 (196
| 16.8 | 3828 | 0.139 18.7 | 4406 | 0.6 1.19 202
| 16.3 | 3941 | 0.135 18.2 | 4586 | 0.66 | 1.15 (208
15.9 | 4054 | 0.131 17.7 | 4666 | 0.656 | 1.12 |214
15.4 | 4166 | 0.128 17.2 | 4795 | 0.63 | 1.09 |220
15.0 | 4279 | 0.124 16.7 | 4925 | 0.61 | 1.06 (226

Abaove values are based on maximum fiber strain of 13,000 Ihs,

i:(-r m!mlrc ineh, 13" rivet holes deducted. Weights correspond to
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GIRDERS.

SAFE LOAD, IN TONS OF 2,000 LBS.,
UNIFORMLY DISTRIBUTED, FOR BOX GIRDER COMPOSED
OF TWO 15" STEEL BEAMS AND TWO 14Xi" STEEL PLATES.

2 8" & 68"
3| e i 2 e E
£ |82 gz | &2 &=
g s <F || S <3
Eg aigd o g »
g4
o | = L= & 28 (2B ow
§:_§ EE-E By 358 5§§ Ea EE% -1!533
8| 225 | of =%kl g5 | oF |022iltl,
AR 43=%| 323 | B3 [A3asEcas
o8| 4R 128720 249 | & S |SEEn
3E®| 92 [z58°| 389 | 3% [328°ms
BE| B |35 g2 | & [23% |Fs4
12 | 76.6 | 1746 | 0.486 90.2 | 2178 | 2.47 | 4.20
18 | 70.7 | 1891 | 0.449 83.2 | 2359 | 2.28 | 8.87
14 | 65.7 | 2037 | 0.417 T7.8 | 2541 | 2.11 | 8.60
15 | 61.3 | 2182 | 0.389 2.1 | 2722 | 1.97 | 8.86
16 | 57.5 | 2328 | 0.365 67.6 | 2904 | 1.85 | 8.15
17 | 54.1 | 2473 | 0.343 63.6 | 3085 | 1.74 | 2.96
18 | 51.1 | 2619 | 0.824 60.1 | 3267 | 1.64 | 2.80
19 | 48.4 | 2764 | 0.307 56.9 | 8448 [ 1.56 | 2.65
20 | 46.0 | 2010 | 0.292 54.1 | 8630 | 1.48 | 2.52
21 | 43.8 | 3055 | 0.278 51.5 | 8811 | 1.41 | 2.40
22 | 41.8 | 8201 | 0.265 49.2 | 3993 | 1.84 | 2.29
23 | 40.0 | 3346 | 0.253 47.0 | 4174 |1 1.29 | 2.19
24 | 88.3 | 3492 | 0.248 45.1 | 4356 | 1.23 | 2.10
25 | 86.8 | 8687 | 0.283 43.3 | 4537 | 1.18 | 2.01
26 | 35.4 | 3783 | 0.224 41.6 | 4719 ) 1.14 } 1.94
27 1 84.1 | 3928 | 0.216 40.1 | 4900 | 1.10 | 1.86
28 | 82.8 | 4074 | 0.208 88.6 | 5082 | 1.06 | 1.80
29 | 81.7 | 4219 | 0.201 37.3 | H263 | 1.02 | 1.74
30 | 80.7 | 4365 | 0.195 86.1 | 5445 | 0.99 | 1.68
31 | 29.7 | 4510 | 0 189 84.9 | 5626 | 0.95 | 1.62
32 | 28.7 | 4656 | 0.182 83.8 | 5808 | 0.92 | 1.57
83 | 27.9 [ 4801 | 0.177 82.8 | 5989 | 0.90 | 1.52
34 | 27.0 | 4947 | 0.172 81.8 | 6171 | 0.87 | 1.48
35 | 26.3 | 5092 | 0.167 3.9 | 6352 | 0.84 | 1.44
86 | 25.5 | 5238 | 0.162 30.0 | 6534 | 0.82 | 1.40
87 | 24.9 | 5383 | 0.158 29.2 | 6715 | 0.80 | 1.36
38 | 24.2 | 5529 | 0.154 28.5 | 6897 1 0.78 | 1.33

r Add to weight of Girder for ;" in-
crease in thickness of flange pla

gths, center to center of ba&ﬂu&a.

Above values are based on maximum fiber strain of 13,000 1bs.
m sguare ineh, }3" rivet holes deducted. Weights correspond to
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SAFE LOAD, IN TONS OF 2,000 LBS.
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JONES & LAUGHLINS, LIMITED.
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FOR BOX GIRDER COMPOSED

GIRDERS.

SAFE LOAD, IN TONS OF 2,000 LBS,,
EL BEAMS AND TWO 16X1" STEEL PLATES,

JONES & LAUGHLINS, LIMITED.

Y DISTRIBUTED,

L
OF TWO 20 STE

UNIFORM
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4" rivet holes deducted, Weights correspond to

Above values are based on maximum fiber strain of 19,000 1bs.
uare ineh,
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STEEL PLATE GIRDERS.
SAFE LOAD IN POUNDS, UNIFORMLY DISTRIBUTED.

No.1 G.

24 » % Web Plates.

8 X#83ax14 Flange Angles.

8 X214x3; Stiffener Angles.

g% 1¢ Fillers,
$|wsg |¥58 |2 |
213884 | 2B34| B2 | |
ol | B P - 0N =
5igsif|sie| 52| 2
5|SEEE| 55| BS | 3
FAR- LR T
T | &ees | gEe2 | & =
14| 143960, 112065 1849
15| 134760 104860 1941|.....
16 1‘38625i 98480( 2034{.....
7| 119385, 94720( 2126|.....
18| 112900 87720| 221§|.....
19, 107005, 83085| 2355(. ... .
20| 101715 78925 2447| .27
21 96880 75130, 2540| .305
22 92470 71660 2632 .333
23 88415, 68475 2724 .363
24| 84635 65495 2855) .398
25| 81175 62775| 2047 .426
26| 77970 60250 8039 .460
27 T4980] 57890| 8132| .494
28 72105 55695 3224 .580
20| 69545 53505/ 3354 .567
30| 67105] 51675| B3446| .606
81| 64810 49850, 8530 .645
32| 62640 48140 3631 .686
88| 60595 46525, 3723 .728
34| 058630 44970, 8850| .772
85 568056 43515 3043| .817
36| 56065 42145 4035 .863
87 53425 40835| 4127| .910
88| 51860 39590] 4220] .959

No. 1 G.
24 %X % Web Plates.
[ xs;zxf, Flange Angles,
3 xﬁ&ix%'fsuﬁener.&ngles.
24X 1y Fillers,
peg [2e3 | 2
358 [Fgm | B
EZ3g4|Ex%sl B3 |
bt B i Wil - T a
R HE
SEwg(32=8( g9 3
2T P &
3822|532 & a
.|l115275| 95775] 1728 |.....
115190/ 94730| 1808 |.....
114495| 88965/ 1893
107880| 83840( 1978 |.. ...
102015 79285| 2068 |.. ...
96680 75050| 2191 |... ..
91885 71275 2276 | 278
87520 67840 2361 | .805
83535 64705| 2447 | .888
79860 61830, 2532 | .363
76445, 50125| 2653 | .304
73810 56660| 2739 | .426
70415 54375| 2824 | .459
67710 52250 2009 | .494
65185 50265| 2094 | .530
62185 48365( 8116 | .567
60580/ 46620| 8201 | .605
58505 44975| 8286 | .845
56550 43430| 8871 | .696
54505 41965 8456 | .728
52015| 40545 8575 | .772
51260] 39240{ 3660 | .816
49695| 87995 3745 | .862
[ 48200| 36810( 8830 | .909
46785| 85685| 8915 | .958

The above values are found on the moments of inertia of the
sections with a fiber strain of 16,000 Ibs, and 12,500 1bs, respectively
for steel; 13" rivet holes deducted. Weights of girders include 12

inches of bearing at each end, stiffeners,

llers and rivet heads
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JONES & LAUGHLINS, LIMITED.

STEEL PLATE GIRDERS.
SAFE LOAD IN POUNDS, UNIFORMLY DISTRIBUTED.

— I Cloar Span in feet.

No. 1 G. No.2 G.
M X ¥ Web Plates, 22 x % Web Plates.
0 x8igx % Flange Angles. 5 x8 x'% Flange Angles.
3 X2 x % Stiffener Angles. 3 xﬂ&'xﬁsummn&nsles.
24X % Flllers, 5<% Fillors,
g 1 W 5% |M:% | =
’i gi‘g %’.: 3%2 5_52 'Eu
é %4 | EE%4 | BS| | [IZE%a|EE%s B3 |

-y -EE £ (= 5 hed bl 1 et | 33 -]
R HEE B ER
i i ~"'__i]§‘5 & ,':§§&i.§;i.~ 85| 3
§908 37843 | 2 [§0M250N0 R | B
115400 89810 | 1598 . . ... fnoaasof 85120/ 1618 :
108015 84015 | 1676.. ... .. 102400( 79620 1698 |.....
101495] 78905 | 1753 ... .. 96200, 74760, 1778 |.....
95670| 74340 | 1881, .. .. 90685 70435 1857 |.....
00400/ 70250 | 1909]..... 85725) 06545( 1987 [.....
85720| 66580 | 2029),....|| 81225
BI465( 68185 | 2107 .277|| 77185 297
77505 60145 | 2184| .305( 78405 .396
74040( 57850 | 2262| .383| 70125 857
70790 54700 | 2840 .362/| 67025 .388
67745| 52385 | 2454 393! 64180 .422
64970 50200 | 2532 _425/| 61490 | 456
62800] 48170 | 2609 .459 | 50040 493
GO995| 46985 | 2687 493 587 .529
57755 44515 | 2765 .5ss| 54830 567
B5620| 4 18 566/ 52505 .607
53655| 41275 .605| 50725 L648
G1805( 39805 | 3034 .644/ 4806! L6091
60070/ 88480 | 8112 .685) 47305! 36255 8164 | .734
48480( 87180 | 8100, .727|| 45786| 85015| 8248 | .780
40840, 85870 | 8300{ .771|| 44225| 28816 8856 | .826
46800, 84700 | 8878 .815|| 42825| 82705 8486 | .872
43075 88595 | 8456 .861!| 41405| 81645 8515 | 928
42645 82545 .908/| 40285| 30645| 3595 | .974
41800, 81540 | 3612| .957]| 80025| 20685 8675 |1.026

The l‘h’" values are found on the moments of inertia of the

sections with a fiber strain of

for steel ;

inches

of

1" rivet holes deducted,

16,000 Ibs. and 12500 Ibs. respecti
Weights of girders Include 12
dill.nmdrtevﬂ«m

at each end, stiffeners,
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STEEL PLATE GIRDERS,
SAFE LOAD IN POUNDS, UNIFORMLY DISTRIBUTED.

No.2 G. No. 2 G.

22 % 3 Web Plates, 22 % 3 Web Plates.

5 8 % Flange Angles, 5 %3 %% Flange Angles.

3 x;:l,gxﬁ Stiffener Angles. 3 XEKXﬁSﬁﬂ’auerAn,gles.

24 X ¢y Fille Y 214 % % Fillers.
g|838 |258 | = 28 (258 | =
A Al
g|Z858 | f5 | o8| o |EEE4|EEEsl OF |
HE AR Ezﬁggazg 26 | 8
% (a8sk (7858 | 5% | & ||IS8K|J€0K 2% | &
o| 4324|4884 |8 | & [99d4|a0d¢d @ | &
14 99240 | 77180 | 1512..... 88615 68915( 1406 |.....
15| 92855 | 72185 | 1586/..... 82925 64445| 1474 |.....
16 87220 | 67780 | 1659|. 77800| 60510| 1542 |.....
17 82205 | 63845 | 1733, 73410, 56990( 1610 |.....
18 77715 | 60815 | 1807|..... 69390, 53830| 1678 |.....
19| 73685 | 57105 | 1917..... 65780| 50960| 1780 |.....
20/ 69960 | 54220 | 1990 .297|| 62450/ 48880| 1848 | .207
21| 66615 | 51595 | 2064| .326|| 59465 46085 1916 | .326
22 63560 | 49180 | 2138| .857|| 56715| 43875| 1983 | .357
23 60750 | 46970 | 2212| .388|| 54210( 41000| 2051 | .388
24' 58120 | 44890 | 2321| .421)| 51855 40035| 2154 | .421
25/ 55715 | 43005 | 2895| .456|| 49710( 38850| 2221 | 456
26 53490 | 41250 | 2469| .492|| 47720( 36780) 2289 | .491
27 51495 | 39605 .529|| 45865| 85315 2357 | .520
28 49485 | 38085 | 2616| .567|| 44135| 83945 2425 | .567
290 47635 | 36615 | 2724| .607|| 42475| 32685) 2525 | .607
80, 45940 | 85270 | 2798 .648|| 40055) 31425 2593 | .648
31 44340 | 34010 | 2871| .690|| 39530 30300, 2661 | .690
32 42835 | 32815 | 2945| .734| 38180| 29230| 2720 | .734
ssi 41420 | 31690 | 3019 .780|| 86915 28225 2797 | .779
84 40085 | 80595 | 8124] .826|| 85675 27235 2804 | .825
85 38760 | 20580 | 3108 .874/| 34540 26340 2962 | .873
36/ 37560 | 28630 | 8272| .923| 83460 25470/ 3030 | .923
37‘ 86415 | 27715 | 3346| .973(| 82430, 24650/ 3098 | .973
38| 85320 | 26840 | 3420{1.025/ 81455/ 28875| 8166 [1.025

The above values are found on the moments of inertia of the
sections with a fiber strain of 16,000 lbs. and 12,500 1bs. respectivel

for

inches of

steel; 313" rivet holes deduected,
at each end, stiffeners, tillers and rivet heads.

Weights of girders include 1




JONES & LAUGHLINS, LIMITED.

STEEL PLATE GIRDERS.
SAFE LOAD IN POUNDS, UNIFORMLY DISTRIBUTED.

No. 3 G. H-o.hs a.
20 X % Web Plates. W X % Web Plates,
B %8 4% Flange Angles, 5 X Flange Angles.
) x?itx Stiffener Angles. 3 Xl‘!axgﬂliifancr‘lug]ea
X lers, 24x
THERE 2ig (153 (2 |
TR R
2|88vq |38va| B2 | | [323al3Dus| BE |
i S HEE T i | §
- 3- § 3-:- 5| 8 -;‘i <%§ B | 2
I HETHEEE R HE THE
A EAE | & (ER4lie 3 | 2
14] 96500 | 52680 | 1548.......| 81080 G818 1448 .
15| 90575 | 70405 | 1626......| 82045 63765 1515 |.....
16 85085 m 1708]..... | 77055 59885 1686 |.. ...
17| 80180 | 62240 | 1780,.. ... | T2625| 56375 1657 |.....
18| 76705 | 08805 | 1857..... | 68630, 53240, 1728 |.....
10| 71705 | 65655 | 1067). .. .. 65020 50890, 1881 [.....
20/ 68205 | 52885 | 2044| .828|| B1760| 47840, 1902 | .328
21/ 64940 | 50260 | 2121 .860, 28795 45505 1978 | (850
22 61040 | 47000 | 2199( .398 56085 43865 2044 | .308
28 59195 | 45745 | 2276| 428 58585 41405/ 2116 | .428
24 56625 | 48715 | 2386) 464/ 51260 89560/ 2218 | .464
25 54275 | 41835 | 2463) .502 49180 87880 2200 | 502
26 52100 | 40140 = 2540 .542 47160 36320 2861 | .540
27 50065 | 38585 | 2617 .583 45320 84870 2432 | .582
28 48175 | 57085 | 2004 (625 43395 83505 2503 | 625
20 46305 | 35605 | 2804 .669 41955 82205| 2606 | .668
80 44700 | 84200 | 2831 714 40445 31015 2077 | 714
81| 43140 | 83050 | 2050 .761| 30030 20800 2748 | .760
32 41605 | 81885 | 3036 .800) 87600 28830 2820 | .80
38| 40275 | 80775 | 8113) .859) 86430 27880/ 2891 | .S58
84/ 88920 | 20700 | 3220 .910” 85000 20850 2000 | 909
85| 87675 | 28715 | 3297) .963|| 84070 26050/ 8061 | .962
86| 86405 | 27765 | 8374/1.017, 82005/ 25085( 8133 [1.016
31‘ 85870 | 26870 | 3451/1.073) 81975| 24275 8204 1.072
_88) 34200 | 26010 | 35281.130/ 31005, 28505/ 3275 |1.129
The above values are found on the moments ol' lnertho the
sections wll.halbnltninoflmlh.m 12,500 1hs peethug
for stee) " rivet w of ;lrden include
hﬂ- -ehud.uul and rivet heads.
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STEEL PLATE GIRDERS,
SAFE LOAD IN POUNDS, UNIFORMLY DISTRIBUTED.

[ Clear Span in feet.

35
36
37
38

No. 8 G.

No. 4 G.
2 X % Web Plates, 18 % % Web Plates,
5 X3 X% Flange Angles. b ¥3 x5 Flange Angles,
& X214 % Stiffener Angles. || 5 xzk’;x% Stiffener Angles.
214 % % Fillers. 2% ¢y Fillers,
2"9 " ) whe BhE ¥
3B%q (8Esa| B8 | | |[3Ewgs|ZEss| BE | .
D" | TeeT | 28 ] e T bl et - - bl 33 g
i HEHE AR N AR AR
s8sn |aBeh | 55| & [198.88.8] 8% | &
#3284 |d385|8 | & ||#%35|3028| &8 | &
78180 | 60800 | 1840|..... 76545, 59505 1378 |.
8145 | 56845 | 1405]. T1610, 55640, 1442 .
68700 | 53360 | 1470..... 67250 52210f 1511 |.....
64735 | 50245 15635, .... 63660 49160 1579 |.....
61180 | 47460 | 1600.. . ... 59870 46410| 1648
57945 | 44905 | 1696, .... 56695 43915| 1743 |.....
55040 | 42620 | 1761 .827|| 58850 41670 1812 | .865
528905 | 40545 | 1826 .859|| 51250 39630 1880 | .400
49970 | 38630 | 1892 .802| 48870 37750 1949 | .437
47745 | 86875 | 1957 .4275 46680, 36030 2018 | .476
45655 | 85225 | 2053| ,464|| 44635 34415| 2115 | .5H17
43760 | 83730 | 2118 .502( 42765) 82935 2184 | .559
41995 | 82335 | 2183| .541|| 41035] 31565 2258 | .603
40350 | 31080 | 2248| .582|| 39420| 30290, 2321 | .648
88815 | 20825 | 2313| .624|| 87910{ 29100/ 2390 | .695
87850 | 28660 | 2408 .668|| 86475 27945| 2484 | .T44
36005 | 27585 !.24'73 L7181 85150) 26900 2552 | .74
847380 | 26580 | 2538| .760|| 33900 25910 2621 | .B46
33535 | 256635 | 2603| .808| 32720| 24980| 2690 | .900
82410 | 24740 | 26868| .857|| 81610| 24090| 2758 | .955
81320 | 23870 | 2762| .009| 30535 23235| 2855 |1.013
80300 | 23060 | 2828 .061|| 29585 22435 2024 1.071
20835 | 22205 | 28031.015|| 28585 21685 2003 11.151
28430 | 21560 | 29591.071|| 27690 %9?0, 3061 [1.193
27555 | 20865 | 3023/1.128]| 26830! 20280° 3130 [1.257

The above values are found on the moments of inertia of the
sections with a fiber strain of 16,000 1bs, and 12,500 1bs. respectively
for steel; }3" rivet holes deducted.
inches of bearing at each end, stiffeners, fillers and rivet heads.

Weights of girders include 12
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STEEL PLATE GIRDERS.
SAFE LOAD IN POUNDS, UNIFORMLY DISTRIBUTED.

EISEX SEEEE pRERE e

No. 4 G. No. 4 G.
18 X x\\'nb Plates, I8 X % Web Plates,
b X8 X Flange Angles, 4 X3 X% Flange Angles.
a xlﬂxlrﬂllﬂenen\ngiea. 8 xﬂ}ixl’mm'mmn\nglu
e K e X
858 |3 jie 1T s

... s _;!'-8 - | s

B (Bhn (P2 0s il B8 |
R SHEE R R
i}i i" B | & :§h§? uisi’ 8° E
d6dd (dvdd |3 | % 300501 3 | 2
68170 1271 58900 45760/ 1179 |.
63765 | 49525 | 1833 55003| 42775 12387 |.. ...
5OSTD | 46475 | 1396 .. ... 51725| 40125] 1204 |
56410 | 48750 | 1459).. ... 48720| 87770| 1852 |.....

41810 | 1521 46020| 35650| 1400 |.....
50470 | 30080 | 1610, 433806( 88506 1494 |.. ...
47023 | 87075 | 1673 .364|| 41300| 81980 15652 | .858
45615 | 86265 | 1735| .400] 39350 80400| 16090 | 893
48400 | 83580 | 1798| .440] 87515| 28055 1667 | 430
41540 | 32040 | 1861 476/ 85825) 27615 1724 | 468
80710 | 80600 | 1951 .516/ 84240 26360, 1809 | .508
88045 | 20285 | 2014| .558. 32705, 25215! 1866 | 550
86505 | 28065 | 2076 .602, B1455 24155 1924 | .503
85060 | 26920 | 2139 .6-18|:| :mmj 28170| 1981 | .687
88710 | 20860 | 2202 .694 | 2039 | .84
82430 | 24830 | 2289 743 ml 21450| 2121 | .732
81250 | 23900 | 2351| .704)| 26800/ 20630, 2178 | .781
80135 | 28015 | 2414 846/ 25025 19765 2236 | 882
20085 | 22175 | 2477| .899 | 25015| 19085/ 2203 | 885
28000 | 21800 | 2539, .955/| 24150 18360 2351 | .989
27120 | 20620 | 2629(1.011|| 23815 17085| 2434 | .996
20240 | 19910 | 2692/1.070| 22540 17070| 2492 [1.058
25805 | 19285 | 2755/1.180] 21800] 16480{ 2549 |1.112
24580 | 18590 | 2818/1.182 21105| 15925 2607 [1.178
28820 | 17080 | 288011.256/| 20435| 15885 2064 |1.286

for steel:
inches of

The above values are found on lha momentl of inertin of the
sections with a fiber steain of 16,000 Ibs, u:d : Ibs.
T ﬂm holes deducted. W
at each end, stifeners,

ginders include 12
w- l.IllI rivet heads

vely
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STEEL PLATE GIRDERS.
SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED.

g & ¥ g0

R @ i

= & 2 S8

£ B = a2 B .
€ R £ § &
8, s B )
=k sy Y ET
83 X ®3 x » 3
Sa A el £ R
i 85 b 8 £ £
@ oo =
Ch| B o (wp@E | wHG s || By, G (=23 | B2
S |28 (g|5780 (2850 588 |22 (5550 55T
= E’PE -E-"‘: i“é;go g =gt ’E?g 3! 35:?& o e
A [3%w (38|83 og 2905 | SER| S5 (5nag 8822

of |PE|STEs|BEES| o |PE|E3Ec BRES

_ g | ®|5°Em|EgEs||gn | ®|S2Fs|E0Es
20 | 81.18|1.62| 4.00 .05 91.71(1.70| 4.40 { .05
21 | 17.32{1.69] 3.80 .05 87.84/11.77 4.20 .05
22 | 3.80/1.76| 8.63 .06 83.87(1.84] 4.00 06
28 | 70.60(1.86] 3.47 .06 79.74/11.95] 3.83 .06
24 | 67.66/1.93| 3.82 .06 76.42(2.02| 3.67 .06
25 | 64.952.01] 3.19 .06 73.3612.09] B3.52 .06
26 | 62.452.07 5.07 07 70.54/2.17 3.39 07
27 | 60.14(2.14 2.96 07 67.9312.24] 8.26 07
28 | 57.99]2.21] 2.85 07 65.5012.81] 8.15 07
20 | 55.9912.81] 2.75 07 683.25|2.42] 3.08 07
30 | 54.12/2.88) 2.66 .08 61.14[2.49] 2.94 .08
31 | 52.38/2.45| 2.57 .08 59.16|2.66] 2.85 .08
82 | 50.74/2.52| 2.50 .08 57.8212.64| 2.7 .08
383 | 40.2012.59 2.42 .08 55.68/2.71 2.67 .08
84 | 47.76/12.66| 2.34 .09 58.94/2.78 2.59 .09
30 | 46.39)2.73| 2.28 .09 52.40{2.85-[ 2.62 .09
86 | 45.1012.83| 2,22 .09 50.95/2.96] 2.45 .09
37 | 43 88i2.90 2.16 .09 49.57|8.081 2.88 .09
38 42.7312.97 2.10 .10 48.2713.11] 2.81 .10
39 | 41.683.04| 2.06 .10 47.03(3.18, 2.25 .10
40 40.59'3.11 2.00 10 45.8513.251 2.21 .10

The above values are founded on the moments of inertia of the
sections using a maximum fiber strain of 13,000 Ibs. per square
inch for steel; }§" rivet holes in both flanges deducted. Weights
of girders correspond to lengths center to center of bearings and
inciude rivet heads, stitfeners and fillers.
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STEEL PLATE GIRDERS.
SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED.

. B ® SR
g3 = g 3§
E R 5 3w
5 25y 2 & <
2 B 4 ¥ B 2 %
3“ : & ?< : P'd
gs o e w e -
Sg 8 i i ‘ 2Lh
24 s %
$5 3 e:84|528: 2 e Bs]588
< —%E 2 223 s.E28%8 | ¥ ‘_SE-:&]-%"‘: 25
82| E= |58 |Z:g=|zFS=2| 2= . B3| 5: ﬂ“‘>{"§‘=
g S8e &S Ennl LeaE| SEs | o | SSE] SxsE
2 | 352|823 s52e(5o0sl 98E |85 |55de| 52
A | 3L%|38(2555 (3854 | 35w | 8| 855 355
o8 |PE[5EE=EE85 ¥ |PE Q'E-£=|Eg§r.
== B|ESE | 528y | 57 w5285 | e28%
& s 255 | & | o E%8
20 [102.571.77) 4.80 | .05 [152.542.72 6.71 | .
21 | 97.671.85 4.58 | .05 |[145.282.84 6.39 | .06
29 | 93.23(1.92 4.37 | .06 [138.08/2.95 6.09 [ .07
23 | 89.182.04) 4.18 | .06 |182.658.12 5.83 | .07
24 | 85.462.17) 4.01 [ .06 [127.128.24 5.58 | .07
25 | 82.0412.19 8.85 [ .06 [[122.048.30( 5.36 | .07
26 | 78.882.26 3.70 [ .07 |117.348.48 5.16 | .08
97 | 75.9012.84 38.56 | .07 [113.008.50) 4.97 | .08
28 | 78.262.41) 8.43 | .07 [108.978.71| 4.78 [ .08
20 | 70.732.58 3.31 | .07 |105.203.88 4.63 | .09
30 | 68.87]2.60 3.21 | .08 [101.70.4.00, 4.48 | .09
31 (66.162.63 3.10 | (08 | 98.434.12 4.92 09
82 | 64.102.75 8.00 | .08 | 95.344.23 4.20| .10
33 | 62.162.82 2.91 | .08 || 92.454.85 4.07| .10
34 | 60.332.80 2.85 | .09 || 89.744.47 .94 | .10
35 | 58.6012.98 2.75 | .09 | 87.174.59) 3.83 | .10
36 | 56.98(8.09 2.66 | .00 || B4.74l4.70] 8.78 | .11
87 | 55.44/8.16) 2.50 | .09 | 82.464.87 3.62 | .11
38 | 53.988.24) 2.52 | .10 | 80.204.99 8.58 | .11
30 | 52.69(8.81| 2.47 [ .10 || 78.28/5.11] 8.48 | .12
40 | 51.263.80| 2.40 | .10 || 76.275.23 3.35| .12
The above values are founded on the its of Inertin of the

sections using a maximum fiber strain of 13,000 lbs. per square
inch for steel; 1" rivet holes in both flanges deducted. Weights
of girders correspond to lengths center to center of bearings and
include rivet beads, stiffeners and fillers.
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STEEL BOX GIRDERS.
SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED.

W o . é =

833 $Zs

A58 =5 9

-]

o a w3 a & =
o o - o g
¥ X S > a8 X
a4 oz Y
y7 28 3 * 5 8
5 8l — — = T=a D T T Z5%
88 B | «|eag|EFE4( 3 R cs T
88|25 [s5|9785 | soa5( 23 |=5 (9048 50
g9 ~aE |2 | 8855 585 | TEE |2k SR | oEEE
= = HE | gu=e Awee | o P~ = - P
& ggg BT 2508 oo g;’E T geng o
A | SEw(2E |85 | 290d| 8% | 28| guag (93358
-8 |FB|sEE=|gEe=| & Ev 5= g_a'Egrz
§7 | m[==Es|agEe| 5 | %|A°Es|E5fs

20 | 97.59/2.18| 5.78 | .07 | 180.22.44 7.95| .09
o1 | 92.042.23 5.46 | .07 | 124.02.535 7.58 | .09
29 88.?22.8%1 5.20 ‘88 118.82.66 7.22 | .09

o .86/2.45 4.98 | .08 | 113.2(2.80] 6.90 | .
924 %.322.54 4.78 | .08 -uljg.gg.g{z) 6.62 }3
25 | 18.0712.64 4.59 | .09 | 104.1/3.08 6.85 | .11
2 | 75.072.74] 4.41| .09 | 100.1/3.14] 6.12 | .11
97 | 72.2012.83 4.25 | .00 | 96.4/3.25] 5.80 | .12
98 | 69.70/12.98] 4.10 | .10 | 93.0/3.36 5.67| .12
29‘87,303.06 3.96 | .10 || 80.8/8.50 5.48 | .12
30 | 65.06/3.16] 8.82 | .10 | 86.83.61] 5.20 | .18
31 | 62.968.25 3.70 | .11 84.0/3.72| 5.13 | .18
32 | 61.00/3.85 3.58 | .11 81.4/3.83) 4.97 | .14
83 | 59.14/3.50, 3.48 11 78.9/3.05 4.82 | .14
34 | 57.4013.54 8.88| .12 | 76.64.08 4.67| .14
35 | 55.76/3.64) 3.28 | .12 | 74.44.17] 4.58 | .15
36 | 54.9213.76| 3.18 | .12 | 72.8}4.31] 4.41| .15
37 | 52.75/3.86{ 3.00 | .13 | 70.4l4.41] 4.30| .16
38 | 51.86/3.95 3.02| .13 | 68.54.53 4.18| .16
30 | 50.044.05 2.94 [ .13 33.714.115 4.07 | a%
40 | 48.804.15 2.86 | .14 | 65.114.76] 3.97 | .17

The above values are founded on the moments of inertia of the
sections using a maximum fiber strain of 13,000 lbs, per square
inch for steel; {3" rivet holes in both flanges deducted. Weights
of girders correspond to lengths center to center of bearings and
include rivet heads, stiffeners and fillers.
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STEEL BOX GIRDERS.
SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED.

d 8 @ S ER

24 £:¢

& &~ 7 a2 A ®

o = M~ g i

b G 2

o ., s 3 -

& B2 X E 8
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3 AR RS

rgi ; %X ol

i S N 9 5 ®
‘Eg D) I 2 - | (] w - s
SEl B wleuda | BR8] B | @sda [ BESS
g8l 95 |wB| 8752\ 55E0( 88 |.54508 55EE
§ | o28 |52 | 5555|2835 588 5 |55E0| 5852
% |9PE|&: | 85ak|ouak| BB (¥ 288 o5zk
B |S3u® |22 | Eoed| 38| 50|53 | Eygd| SEaa
g% | ®|83Fs|258s] % | w|8%7%|c5gs

ol 3] =ow || o o =oo

20 134.92.92} 10.59 | .10 | 278.58.78| 15.80 | .1
21 | 176.2{3.06 10.10 | .11 | 274.813.95 15.05 | .13
22 | 168.2[3.19| 9.64 | .11 | 262.3/4.18 14.37 | .14
23 | 160.83.86| 9.22 | .12 || 251.04.34] 13.74 | .15
24 | 154.203.49| 8.84 | .12 | 240.5/4.52 18.17 | .15
2 | 148.08.63 8.48 | .13 |230.94.60 12.64 | .16
26 | 142.4(3.76| 8.18 | .18 | 222.0/4.87 12.16 | .17
27 | 137.0(3.89| 7.85 | .14 | 218.8/5.04) 11.70 | .17
28 | 182.14.08) 7.57 | .14 | 206.25.21) 11.29 | .18
20 | 127.614.150 7.81 | .15 | 199.0/5.43 10.91 | .19
80 | 123.34.88) 7.06 | .15 | 192.4/5.61) 10.54 | .19
31 | 119.8/4.45| 6.83 | .16 | 186.25.78 10.21 | .20
82 | 115.64.60 6.63 | .16 | 180.3/5.95 9.88 | .20
38 | 112.14.74| 6.48 | .17 || 174.9)6.12) 9.58 | .21
34 | 108.84.87] 6.24 | .17 | 169.86.29 9.30 | .22
85 | 105.7/5.00 6.06 | .18 | 164.96.47 9.03 | .22
86 | 102.85.17 5.90 | .18 | 160.36.69 8.78 | .23
37 [ 100.05.31) 5.74 | .19 | 156.06.86] 8.54 [ .24
38 | 97.455.44 5.58 | .19 | 151.96.94 8.32 | .24
30 | 94.95.58 5.44 | .20 | 148.07.20 8.11 | .25
40| 92555.71 5.30| .20 | 144:87.38 7.01| 26

The above values are founded on the moments of inertia of the
sections using a maximum fiber strain of 13,000 1bs. per square
inch for steel; }§'" rivet holes in both flanges deducted. Weights
of girders correspond to lengths center to center of bheerings and
include rivet heads, stiffeners and fillers,
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STEEL COLUMNS IN FIRE-PROOF BUILDINGS.

The construction of steel frame fire-proof buildings,
though of recent date, is becoming general in large and
important cities. In the business centers of our great cities
no other form can be used to advantage, and the architects
who are keeping pace with improvements recognize the de-
sirability of the improved construction. This change has
been facilitated in no small degree by the great improve-
ments made in the art of fire-proof construetion, ensuring
not only a higher degree of efficiency, but a considerable
reduction in cost, as compared with methods formerly
practiced.

The old style of solid brick or stone arch, at one time so
common, has been almost wholly supplanted by the modern
forms of hollow tile and terra cotta, and roofs, ceilings
and partition walls are now la.rgely constructed of these
refractory materials,

The substitution of steel for iron in beams has hastened
this radical improvement., Our patterns of beams and
channels, having the highest efliciency, are well adapted for
this purpose.

For some time past another change which has gradually
taken place has been the substitution of steel for cast iron
in the composition of columns, ecast iron being a material so
uncertain in character that its use in bridge construction
has long since been abandoned. In buildings the loads are
generally quiescent, and the liability of sudden shocks is
more remote than in bridges; yet, on the other hand, the
columns seldom rveceive their loads as favorably as in
bridges. In many cases there exists considerable eccen-
tricity, that is, the loads on one side of the column are
heavier than on the other side, and the bending strains
arising therefrom increase the strains from direct compres-
sion materially.

The following are some of the contingencies which may
arise in the manufacture of castings, and which preclude
anything approaching uniformity in the product:
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In the case of hollow east iron eolumns, while the metal
is yet in a molten state, the buoyancy of the central core
tends to cause it to rise, thereby reducing the thickness of
the metal above and increasing the same below. When
columns are of such lengths as to make it necessary to
pour the metal info the moulds from both ends, it some-
times occurs that the iron becomes too much chilled on the
surface to properly mix and unite, thus creating a weak
seam at the very point where the greatest strength will be
needed. The presence of confined air, producing “ blow-
holes ” and “ honey-comb,” and the collection of impurities
at the bottom of the mould, may be further mentioned as
frequent sources of weakness in cast iron.

The most critical condition, however, is that due to the
unequal contraction of the metal during the process of
cooling, thereby giving rise to initial strains, at times of
sufficient force to produce rupture in the column or in its
lugs on the slightest provoeation. In many cases the
trouble can be aseribed to faulty designing or carelessness
in the execution of the work, yet even under favorable
conditions it is so difficult to secure equal radiation from
the moulds in all directions, that eastings, entirely exempt
from inherent shrinkage strains, are probably seldom pro-
duced.

As a protection against these contingencies, resort must
be had either to the erude or uncertain expedient of a high
safely factor, not less than 8 or 10, or a material, such as
rolled steel, must be adopted, of a more uniform and reli-
able character than east iron,

Steel columns fail either by deflecting bodily out of a
straight line, or by buckling of the metal between rivets or
other points of support. Both actions may tuke place at
the same time, but if the latter oceurs alone, it may be an
indication that the rivet spacing or the thickness of the
metal is insufficient.

The rule has been deducted from actual experiments upon
Steel Columns, that the distance between centers of rivets
should not exceed, in the line of strain, sixteen times the

"
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thickness of metal of the parts joined, aud that the distance
between rivets or other points of support, at right angles to
the line of strain, should not exceed thirty-two times the
thickness of the metal.

On page 66 are shown sections of some of the most com-
monformsofbuiltcolumns. Figures4,6and16areknownas
closed columns. As it is impracticable to repaint the inner
surface of such columns, it is preferable to use them only for
interior work where the changes in temperature are not con-
giderable and the air is dry. In places exposed to the
extremes of temperature and unprotected from rain, the
paint on the inner surface of the column will sooner or later
cease to be a protection. Corrosion will set in and, once
begun, will continue as long as there is unoxidized metal
left in the column. The remaining figures on this page rep-
resent columns with open sections or latticed columns, which
admit of repainting and are suitable for out-of-door work.

On pages 67,68 and 69 are shown sections of the Larimer
column, which has recently been placed on the market. Its
claims for superiority over any other steel or iron column
are based mainly on the following qualities:

1st. Ecoxomy oF AND ProMPTNESS OF MANUFACTURE.

1t has only one row of rivets, while two or more rows are
required by other columns, and being made of beams, special
shapes do not have to be rolled, as the beams can be taken
from stock, saving the time necessary for rolling special
sections,

2yvp. Hice UntimaTe RESISTANCE TO COMPRESSION,

Actual tests show that the resistance to compression for
the Larimer column is greater than for any other of equal
weight and sectional area.

8rD. ADAPTABILITY FOR CONNECTIONS WITH BEAMS, ETC.

When used in buildings for supporting floor beams, either
single or double, these qualities are of the greatest import-
ance. Connections can be readily made to the Larimer
columns at any pomt and from any angle, For details of
connections, see pages 73 and 74.
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4ra. IxspEcTiON AND Parsrtiva.

When columns are used for out-door work or in places
exposed to dampness and not covered permanently with
fireproofing, this column can be more readily inspected and
repainted than any other form, there being less hidden
surfuce.

When it is desired to carry unusually heavy loads, as is
frequently the case for the lower stories of very high build-
ings, the Larimer columns can be reinforced to the required
strength, either by plates riveted to ench flange, or by plates
forming a box entirely covering the Larimer column. See
page 207,

Cast and steel bases are shown on page 66, Complete
tables giving the safe loads in tons for Larimer columns
may be found on pages 207 to 212,
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SAFE LOAD IN TONS OF 2,000 LBS. FOR REINFORCED
LARIMER ALL STEEL COLUMNS,

Allowed Strain per Square Inch==12,000 Lbs,

§RIE, FHENEE
[ e B8

a iﬂ E‘_‘ REINFORCED ?‘»EE g_ igg Size

- -*g:: wiTH 26E| 88 |3 x| of Column,

8 [3%[5° 5u5| 8% (325

@ 5= B g% |8

In. |Lbs|Lbs Lbg, (8q.In [Tons| A B

15| 50 [10%| 4PL 7w X% [196.17) 56.531339.2) 173" | 18%"

15 | B0 |10%) 4 PL7I"XK"  |208.90( 60.98) 1.7] 175" 19

15 | 50 10| 4PL orxx«  [234.94) 64.78888.7] 173 195"

15 |50 o] 4PL orxm (9170 00.28415.7) 175" 19%"

3 IPL 15N

15 | 59 [10%|< 2 P1. 22 ¥ Xf' 277.85( T0.754TR.D| 16| WX"
usw'xw. XA
m isxl! "

10 | 69 [1044(< spL 22351 81 85.76(014.5) 10% 7| 2618
4 L 235" ceigh ,r,
2 PL 155%"X e

16 | 60 [1054] 4 2 P1. 223 X .00 05.80,571.8) 171" 273"
4L 2%")’(25"'5( !‘u m’I

165 | 69 (10344 3%{ 53;‘;::?%" 864.05/104.05/629.7) 1795"| erg”
uawrxm*xu i

REINFORCED
PLAIN COLUMN.

* REINFORCED
BOX COLUMN,
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SINGLE BEAM COLUMNS.

SAFE LOADS IN TONS OF 2,000 LBS.
Assumed strain per square inch=12500 1bs. Reduced by Goraon's

888 RE ||

i
St St

=

oren

SIS e

formula.

25 LENGTH 1N FEET,

L = e LR 2L <
5]

B:q_g’_ 101 12 | 14 | 16 18 [20|22]24(26(28)|30
100 {148 |135 (124 (118 (102 | 98| 84| 76| T0l......
80 (117 {110 (102 | 94 | 86 | 78 71| 65] 59| 54| 49
100 151 (140 [129 {117 |108 | 98| 89| 82| 74| 67| 62
80 (128 [114 (105 | 97 | 89 | 81| 74| 67| 62| 57| 52
64 | 94 |86 |78 [ T0 | 63 | 57 51| 46( 42...]...
100 {149 (138 (126 (115 [105 | 95| 86| 79| 71| 62|...
80 [120 (111 (102 | 93 | 85 | 77| O] 63| 58 58|...
60 | 87 |80 |72 |66 |59 |53 48 431 39|...|...
42 | 58 |52 |46 | 41 86 | B 28 .o ]
55 |74 |66 |59 |52 |46 |41 36{...[...[-.]e.-
40 | 64 (50 |44 |30 |86 |81 28l...1..0]-00]ees
Bijl 43 |37 |88 |20 |26 |28 20[...[...fscq|see
A0 (|49 |48 | 87 | 82 | 2B | BO]...[ves]ear)eie|aen
L LT Rt T T TR R et R W R
85|41 |85 |80 |26 |23 [...]-0ifens

21 |26 |23 |2 17 |16 | 18f...

253| 28.2| 24.5/ 20.8] 17.8 16.6]...|... ... | .| o o|os
17; 20:9| 18 | 15.5/ 18.8| 11.5}...}.. |- .-

20 | 21.2| 17.9] 16 | 12.8.....

15 i 16.6| 14.1| 12 | 10.8}.....

174 17 15.1] 181100 e

124 12.7) 10.% 9 3 T

14%| 18.5| 11 1 § XA B B A D L

g} 9.8 q.56] 6:Bjiit.

208 B T |coselvving sleme e
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JONES & LAUGHLINS, LIMITED.

HOLLOW CYLINDRICAL CAST IRON COLUMNS.
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SAFE LOAD IN TONS OF 2,000 LBS. FOR
EQUAL LEG ANGLE STRUTS.

Assumod Strain per Square inch = 12,500 Lbs, Reduced by

Gordon's Formnlse,

Size of Angles
in inches,

Gxfx X
6x6x

dxix¥
dxdx

Pexalexdy
Baxivexi

dx3x M
Sxixl§

2lax2xi4
24 x21axl4
2x2
Bl
m:mal':
1XxlI¥x
Daxilexh

14x1xh

1ix1
=D

Ixlx
Ixlx

" ==

§& B2 55 BB BE BF £5 BN 8%

=0 oD o

LENGTH IN FEET.

6 (8 (1012 )| 14| 16|18 |20 |28 (24
55-12/51.90/47.22142.001 85.62| 84.F8/31.13/28.28(25,22192 70
S&Qﬁim.'ﬂ 25,18/ 23,10/ 21.06/10,10{17.20{15.62{14.12(12.78
27,34 28.58120,04117.02114.43/12,84{10.48| 9.02| 7.81| 5.44
14.80/18.06/11.84] 9.65) B.40| 7.18| 6.20] b.88] 4.60) 4.11
18.88 15.27)12.56/10.96| B.57| 7.111 5.47| 6.00( 4.84) 3.70
12.15/10.38| 8.74| 7.33) 0,10 5.21] 4.48] 8.70] 4.27 2.85

l 1 0.28] 7.88| 5,00| 4.02| 4.00| 8.44| 2.60{ 2.51
B.4) .56 3.55| 2.90| 2.40] 2.00| L.70| 1.45| 1.25
B.64| 5,15 4.02| 8.19| 2.58] 2.02| 1.76].... [.....
4.79] 2.48) 2.31) 1.85) 1.51] 1.25| 0.80) 0.85)..

1.956] 1.57] 1.
0.
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JONES & LAUGHLINS, LIMITED, STANDARD ANGLES.
Areas of standard angles, varying by 4 inch in thickness,

Bize in | % | 4| X ﬁ;‘%‘:’n & ﬁ‘u}: T B

x8 varsforas)ires]enas]ens.|5.006.75/5.4817.11 T.?S'B.“ 0.0019.74
x4 cnrefeveefoas]ina (8.6114.1814.7515.8115 .56 .IIIG.N1.41 7.99
X8 |oeoifoeenfennc]onns|B.42(8.9714,.5015.0315 55 E.M-IGNT.MT.SS
X8 [.oii]eeee]|eenefin. . |8.06/8.5314.0004. 4714, 92/5.97/5.81f....]....

x3 weavtivmifoes s (BN J1614.61(5.08/5 M4]....1....

L= - T - - -

4 x4 weve]ennefesns]2.4012.86813.8118. 7504.1814.61/5.085.44| ...|....
4 x8 wevafease]en[2,000.48(2.57(8.25/9.02/3.0814.34/4.09]. ... [....
8% x8% |[....]....(1.00/2.00(2.48/2.87/8.25(3.8218.08]. ... [.o0s].e i freen
8% x3 vonsfuens]eees [1.0812.8012.65/3.00{8.34/8.67). ... [...c|.oifuene
Bex 2% |....).. L4401

3 x3 | 0. taelioslz o] asle.0s08.06l8.88] )
8 x2%  |....|..or81f.620 00
24x2% vovs]eses 1. IDI1 4701,
2 x2 .ee+[0.8111.06(1.3111,
2 x2  [0.480.71/0.04(1.15]1.

14 x1¥% 0. 42{0.62(0. 811001 17{1.800.... . ccufcuncfecna]snne]innnfonns
1% x1%  [0.86{0.53,0.60/0.840.00' ... |....|.
1 x1Y  0.80[0.430.58]. ... ....0....lcena]iens]snne]eenifonns]eres]ines
1 °x1 T e FACRRT VIR IR VRN PSR U ORI [N R MR e
Xx ¥ ¢\ R ] (SRR RN [REUES PUPRR) FYSTTY [SFRCN (CORR) CDRE CUREN YA e

& |Sizeo
5 | Holes.|

A1) J14) 181 .21 .
I F S V) I | -

15( .20) .25 .
18 .23 .20 .3

i3
B
2
-
2
=

ed for 1 hole,
e

Arens tn be deduo
-

_

41} .48} .51 M‘ .61) .e6) .71
A7| .b8| .50 .84] .70] .76] .82
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ULTIMATE STRENGTH OF STEEL STRUTS.
For different proportions of length in feet = 1,
Toleast radins of gyration in inches =r.,
Ultimate strength in 1bs, per square inch =

Column

Squam Bearin Pin and BQB&I.’B Bearin Pin Bearin
B
14 L 4

Column_

(z1z 1z1)2 212
1+ 1 ¥
I'o obtain safe { For guiescent ioads. as in buildings, g%vide by 4.
resistance. For moving loads, as in bridges, divide by 5.
Ultimate Strength in 1bs, I Ultimate Strength in 1bs,
25 per square inch, _1__ ____persquare inch, 2
T Pin and | B Pin and
Square. | govare | Pin. [| Square. | gt | Pin.
3.0 | 48262 | 47437 | 46637 || 12,0 | 81725 | 26825 | 2327
3.2 AR0ET 47100 46212 12.2 31337 20418 LKA
3.4 4rsr | 46750 | 4762 || 12.4 | 30062 | 26012 | 22495
3.0 47637 40387 45300 12.6 BO58T 25612 A5
38| 425 | 40012 | 44825 || 128 | 80212 | 95225 | 216w
4.0 46087 45625 44325 5 o o, g
az| a0 | sz | oaamiz || 1301 SR | B4E0 | Sear
g-g ﬁ‘% 44800 | 43300 || 135 | 285 | 23aer | 20850
. T i &
4.8 | 4575 | 43025 | 49212 :f‘ﬁ ‘;m’; <3337 | 19612
- @ . ' i 2075 1M
52| it | i | s | 12| e | ses | i
&4 447 49502 40550 14.5 | 27175 22118 18650
5.6 | 44425 | 42087 | sogrs || 14.8 | 20050 | 2612 | 18162
5.8 | 44076 | 41600 | 8O0 || 50| 20812 | 21275 | 17862
6.0 43312 | 41112 | 88825 || 15,2 | 25987 | 20950 | 17550
6.2 43337 40625 38287 15.6 25062 20487 17112
.4 4299_"3 40187 3’_{_'&13 15.8 250825 20012 16087
88 B | 2 5500 || 180 200 | emz | 10400
; > 16.2 | 24387 | 10425 | 18137
7.0 | 41800 | 83037 | 45935 || 145 | 29087 | 18987 | 15737
7.2 | 41412 | 38137 | 35337 || 163 | 53487 | 18562 | 15850
7.4 | 41012 | 87887 | 8477
7.6 | 40812 | 37137 | 84200 || 17.0 | 28187 | 18987 | 15100
Ly - st | | | | e
il L i
0| Moo | o | Mome || 18| 80 | 17 | w150
8.4 | 88087 | 35125 | 81962 91775
86| wer sz || 189 | 3i5o0 | lomr | om0
8.8 | 8817 | 34137 | 808D || jg'5 | 21100 | 18875 | 13875
9.0| 8762 | 33650 m 18.8 | 20712 | 1625 | 13062
02| Sy | B2 | 205 || 19.0| 20se2 | ower | 1%se2
Q-t} 537 A22K) SRTRD 10.2 20212 15562 12662
98| seis | simiz | oy (| 108 ;% e L
10.0| sm2 | 8120 | e || ! o i) |
10.2| 35812 | 30787 | 2987 || 2000 | 19225 | 14700 | 11900
104 | 34900 | 80825 20.2 | 19000 | 14500 | 11725
106 | 34500 | oose2 | os3s || 20.5 | 18650 | 14200 | 11462
10.8 | 34087 | 20412 | 25862 || 20.8 | 18312 | 13000 | 11212
11.0 | 33687 | 28002 | 25412 | o) o | 18140 | 13710 | 11040
11.2 | 83300 | 28525 | 24800 || 9yle [ 7m0 | 13520 [ 10880
1.4 | 32000 | 28087 | 24513 || o1 5 | 17550 | 18250 | 10840
1.6 SSh00 | 27082 | 24087 || 91'g | 170 | 13080 [ 10410
TS 357 7110 .
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RADII OF GYRATION FOR TWO EQUAL LEGGED

ANGLES, PLACED BACK TO BACK.

:|E® 83 88 8% 8= 22 33 33 39
o 2.2. (-2~ S R - e —— IH.L 1.“1.. ——
(/22 3= 22 22 3= 33 32 25 ==
-~ CU0R OCICE vivd vuiosdt wdpd yoivd vavt  viyd vyt
=
] —_— - -
t| -[=2 52 8= &3 £3 28 =2 =2 3%
<) -
|82 22 3% 52 82 37 3= = a3
o e D 00 o0 oS oo oo
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85444 82 83 28 82 32 3 =% 38 83
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RADII OF GYRATION FOR
TWO UNEQUAL LEGGED ANGLES, PLACED WITH
LONGER LEGSgAOK TO BACK. =

e o

Weight

Size, Tnhg::' pelé ﬁ:.mﬁ of RADII OF GYRATION,
Inches. | rnches. | Angle. r, | r P R
e § | 12.30 | 1.90 | 1.48 | 1.65 | 1.74
i | 2540 || 183 | 1.54|1.73 | 1.83
83 x6 § | 11.60 [ 1.98)1.26|1.481.58
1 | 2400 | 186 [1.38|1.52 | 1.62
o g | 11.00 | 1.59 | 1.58 | 1.75 | 1.85
‘ § | 21.00 [ 1.48|1.62 | 1.81 | 1.01
3 g | 1040 | 1.60|1.88|1.51 | 1.60
83 x5 3 | 19.80 [[1.48|1.87[1.56 | 1.66
8 9.70 | 1.61|1.10 | 1.27 | 1.87
9 xb $ | 1850 | 1.50 | 1.14 | 1,38 | 1.48
8 9.10 | 1.25 | 1.43 | 1.60 | 1.70
x4 32 | 17.20 |[1.15 [ 1.46 [ 1.65 [ 1.75
8.50 |l 1.25|1.171.85 | 1.4
8 x4 § | 1500 [ 116|122 | 140 | 1.5
8 7.70 | 1.19 | 1.02 | 1.20 | 1.30
24 x3% 3 | 14:30 | 1.10 | 106 | 1.27 | 1.87
8 7.80 || 1.08 | 1.21 | 1.89 | 1.48
G 3 | 15.80 [ 0.99 | 1.26 | 1.46 | 1.56
3 4.90 | 1.120.96 | 1.13 | 1.23
2 %34 3 9.40 ‘1.05 0.98 | 1.17 | 1.27
3 4.50 || 0.92|0.99 | 1.17 | 1.27
4 x3 3 8.50 | 0.86|1.01|1.21 | 1.81
s | 8.19 || 1.07]0.75 | 0.92 | 1.02
2 x3% 3 8.10 )0.97 0.77 | 0.97 | 1.08
8.10 | 0.97 | 0.75 | 0.98 | 1.08
2 x3 3:' 7.70 || 0.91 | 0.79 | 0.99 | 1.09
& | 2.8 | 070079097 1.07
2 x24 i 6.80 || 0.77 [ 0.85 | 1.05 | 1.15
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RADII OF GYRATION FOR
TWO UNEQUAL LEGGED ANGLES, PLACED WITH
SHORTER LEGS BACK TO BRGK.

— i
Size, Tnhgsc,f" peg ifegi;glt;:}f RADII OF GYRATION,
Inches. Tnches, A I:{,g;‘l.e, T, T, T T,

oy | 12.80 || 1.14 [ 2.71 | 2.90 | 2.99

13 | 25.40 || 1.08|2.78 | 2.07 [ 3.07

g | 11.60 || 0.98]2.81 |3.00/8.09

S§x6 i3 | =24.00 || 093|288 | 3.08 |3.18

e oy g | 11.00 |[1.202.20|2.38 | 2.48

3 | 21,00 ||1.11|2.23|2.43 258

bhs g | 10.40 || 1.02]2.27|2.45|2.55

5 | 1980 || 093|229 | 2.49 | 2.58

AL 3 9.70 || 0.85 | 2.35 | 2.52 | 2.62

3 | 1850 |[o.77|2.87| 2,57 2.67

& 9.10 || 1.06 | 1.74 | 1.92 | 2.02

B4 x4 3 | 1720 |l oie7|1.76 | 1.98 | 2.06

ol 8 8.50 || 0.87 | 1.79|1.97 | 2.07

3 | 15.00 || 0.80 |1.83|2.032.18

8 7.70 |[0.75 [ 1.72 | 1.90 | 2.00

R x 3% $ | 14.30 || 0.69 | 1.76 | 1.96 | 2.06

8 7.80 || 0.88 | 1.52 | 1.71 | 1.80

3 x8} g | 15.80 |[[0.811.56|1.76 | 1.87

3 4.90 |[0.74 | 1.58 | 1.76 | 1.86

2% x84 i 9.40 |[0.68 | 1.60 | 1.80 | 1.90

1 4.50 || 0.7 | 1.20 | 1.48 | 1.58

24 x3 3 8.50 || 0.68|1.82]1.52 | 1.62

3.19 || 0.59 [ 1.58 | 1.72 | 1.82

2 x8% f‘ 8.10 | 0.52 [1.54 | 1.74 | 1.84

3.10 || 0.58 | 1.38 | 1.56 | 1.66

2 x8 i"’ 7.70 || 0.54 [ 1.41 | 1.61 [ 1.72

2.80 || 0.60[1.10 | 1.28 | 1.89

x4 i” 6.80 || 0.58 |1.17]1.87 | 1.48
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CAST WASHERS.

o8 X e

———— g ——————

o

o g i ihintin Ela o o S g

Diameter of bolt=d

A=4dil’ C=1d4L"  For sizes not given balow.
B=2di}" D=1d

Braxpann Cast Wasueg,

Dilmutﬂll" Woight
o B € D 3
bn'llid' * ‘. in lbs.
¥ | 2% | 1x i % |
# 3 174 i ¥ ¥
Y 3y 214 il % 1%
" 33 214 4 # 134
1 4 23/ 18 1% | 2%
14 43 2y 1% 174 3
14 ] 3 18 1% 5y
) 1% | 6x 8y 1% 1% | 8
1% % 33 176 1y 914
2 By 4y 215 2 17y
2y 9y 4% 234 2y 20
24 10y 5y 2% 214 2Ty
2% 11 53¢ 274 23¢ 36
3 12y 61 3% 3 46
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WOODEN

BEAMS.

Table of safe quiescent loads for horizontal rectangular beams
of white pine or spruce one inch broad, supported at both ends, the
load being equally distributed over the span.

AN

DePrH oF BEAM 1N INCHES.

B
IN FEET

6739]10

12

13

14

800/ 1000(1420/1800/2220
670| 910/1180/1500 1850

Somaoa
=
=3
2
g

13 | 810| 420 550 690| 850
14 | 290| 390 510| 640| 790
15 | 270| 360 470| 600| 740
16 | 250| 340 440| 560| 690
17 | 230! 820 420| 530| 650
18 | 220 800 400, 500| 620
19 | 210 290| 380, 470| 500
20 | 200 270| 360| 450| 560
21 | 190| 260| 340| 430/ 530
99 | 180( 250| 820| 410| 500
23 | 170| 240| 800| 890| 480
24 | 160| 230| 290 870| 460
95 | 160| 220 280 850| 440
26 | 150, 210| 270| 840/ 420
27 | 150| 200/ 260 830| 400
98 | 140| 190/ 250, 320| 490
29 | 140 190 250| 310/ 380
80 | 180! 180/ 240/ 800| 870

2690

2240
570 780/1010(1290/1590 1920
1120/1890/1680
440/ 800| 790(1000(1210/1490
400| 540| 710 900/1110
11 | 860/ 490| 650 820(1010|
12 | 830( 450| 590| 750, 930,

1840
1220
1120
1030,

8200
2670
2280
2000
1780
1600
1450
1330
1230

9601140

840
790
750
710
670
640
610
580
560
540
520
500
480
460

450

900(1070

11000
940
890

3750
3130
2680
2350
2090
1880
1710
1560
1440
1340
1250
1170
1100
1040

530

630

4350

8680
3110

4170
35650

27203130

2420
2180,
1980
1810
1680
1560

15 | 16
|
5000

5690
4740
4060
34560

278013160
25002840
2270/2590
208012370
19202190
17902030

1450/1670(1900
1360/1560/1780
128011470 1670

1210

13901580

1150 13201500
1090/1250(1420
1040/1190(1850

990
950
910
870
840

1140
1090
11040
11000

960

810/ 920
T80/ 890

750
730

860

830

1260
1230
1180
1130
1090
1050
1010

980
950

This table has been calculated *for extreme fiber strain of 1000
Ibs, per squareinch, giving a safety of 6 in ordinary building timber

of fair quality.

Oak and yellow pine will carry a load one-fourth greater.
When more accuracy is required the welght of the beam fitself

must be deducted,

Care must be taken to let the beams rest for a sufficient distance
on their supports to guard against crushing at the ends, especially
in placing very heavy loads upon sghort, but deep and strong beams,
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STANDARD DETAILS FOR ROOF TRUSSES.

Notes; Distance from contsr to center of parting should not excesd 670™
Roof tovering groerally used #20 Corrugated Stael,
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CONVENTIONAL €£IGNS FOR RIVETING.

]

© 0

R

B

o

=
Maximum helght of heads marked a=§ b inch
p  b=7 inch)

" »oon S o c=%' inch Shop
Two full heads + oF O
Countersunk and chipped other side (or side not wlsihlo@
C sunk and chipped this side (orside visible) Q
Countersunk and chipped both sides @

Other side This side
(Not visible) ( Visible )

C sunk but not chip Ilmlt& high ® O

[
" 1
1
Flattenad head4 highand oounlom:l;% @ O\

= 3"
Flattened head 8 high and not countarsunk@ Q

Field

®
1
O

Both
Sides

78% 8%,
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STANDARD SPECIFICATIONS
GOVERNING THE
CHEMICAL AND PHYSICAL PROPERTIES OF STRUCTURALAND
SPECIAL OPEN-HEARTH PLATE AND RIVET STEEL
A8 ADOPTED BY

THE ASSOCIATION OF AMERICAN STEEL MANUFACTURERS.

STRUCTURAL STEEL.
PROCESS OF MANUFACTURE.

(1) Steel may be made by either the Open-hearth or

Bessemer process.
TEST PIECES.

(2) All tests and inspections shall be made at the
place of manufacture prior to shipment.
. (3) The tensile strength, limit of elasticity and ductil-
ity shall be determined from a standard test piece cut
from the finished material. The standard shape of the
test piece for sheared plates shall be as shown by the
following sketch:
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On tests cut from other material the test Eiece may
be either the same as for plates, or it may be planed
or turned parallel throughout its entire length. The
elongation shall be measured on an original length of
8 inches, except when the thickness of the finished
material is 5-16 inch or less, in which case the elongation
shall be measured in a length equal to sixteen times the
thickness; and except in rounds of 5-8 inch or less in
diameter, in which case the elongation shall be measured
in a length equal to eight times the diameter of section
tested. Two test pieces shall be taken from each melt
or blow of finished material, one for tension and one for
bending.
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(8a) Material which is to be used without annealing
or further treatment is to be tested in the condition in
which it comes from the rolls. When material is to be
annealed or otherwise treated before use, the specimen
representing such material is to be similarly treated be-
fore testing.

(4) Every finished piece of steel shall be stamped
with the blow or melt number, and steel for pins shall
have the blow and melt numbers stamped on the ends.
Rivet and lacing steel, and small pieces for pin plates
and stiffeners, may be shipped in bundles, securely wired
together, with the blow or melt number on a metal tag
attached.

FINISH.

(5) Finished bars must be free from injurious seams,
flaws or cracks, and have a workmanlike finish,

CHEMICAL PROPERTIES.

(6) Steel for buildings, train sheds, highway bridges
and similar structures shall not contain more than
.10 per cent. of phosphorus,

(7) Steel for railway bridges shall not contain more
than .08 per cent, of phosphorus,

PHYSICAL PROPERTIES.

(8) Structural steel shall be of three grades: RIVET,
SOFT and MEDIUM.

RIVET STEEL.

(9) Ultimate strength, 48,000 to 58,000 pounds per
square inch. Elastic limit, not less than one-half the
ultimate strength. Elongation, 26 per cent. Bending
test, 180 degrees flat on itself, without fracture on out-
side of bent portion.
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SOFT STEEL.

(10) Ultimate strength, 52,000 to 62,000 pounds per
square inch, Elastic limit, not less than one-half the
ultimate strength. Elongation, 25 per cent. Bending
test, 180 degrees flat on itself, without fracture on out-
side of bent portion,

MEDIUM STEEL.

(11) Ultimate strength, 60,000 to 70,000 pounds per
square inch, Elastic limit, not less than one-half the
ultimate strength. Elongation, 22 per cent. Bending
test, 180 degrees to a diameter equal to thickness of
piece tested, without fracture on outside of bent portion.

PIN STEEL.

(12) Pins made from either of the above-mentioned
grades of steel shall, on a specimen test piece cutata
depth of one inch from surface of finished material,
fill the physical requirements of the grade of steel from
which they are rolled, for ultimate strength, elastic limit,
and bending, but the required elongation shall be de-
creased 5 per cent,

EYE-BAR STEEL.

(18) Eye-bar material, 14 inches and less in thick-
ness, made of either of the above-mentioned grades of
steel, shall, on test pieces cut from finished material, fill
the requirements of the grade of steel from which it is
rolled, For thicknesses greater than 1% inches, there
will be allowed a reduction in percentage of elongation
of 1 per cent. for each 4 of an inch increase of thickness,
to a minimum of 20 per cent. for medium steel, and 22
per cent. for soft steel.
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FULL SIZE TEST OF STEEL-EYE BARS.

(14) Full size tests of steel-eye bars shall be required
to show not less than 10 per cent. elongation in the body
of the bar, and tensile strength not more than 5,000
pounds below the minimum tensile strength required in
specimen tests of the grade of steel from which they are
rolled. The bars will be required to break in the body,
but should a bar break in the head, but develop 10 per
cent. elongation and the ultimate strength specified, it
shall not be cause for rejection, provided not more than
one-third of the total number of bars tested break in the
head; otherwise the entire lot will be rejected.

VARIATION IN WEIGHT.

(15) The variation in cross-section or weight of more
than 2% per cent. from that specified will be sufficient
cause for rejection, except in the case of sheared plates,
which will be covered by the following permissible vari-
ations, provided that no plate shall be rejected for light
gauge measuring 1-100 inch or less below the ordered
thickness.

(15a) Plates 12} pounds per square foot or heavie:,
when ordered to weight, shall not average more than
214 per cent, variation above or 2% per cent. below the
theoretical weight.

(154) Plates from 10 to 12} pounds per square foot,
when ordered to weight, shall not average a greater vari-
ation than the following:

Up to 75 inches wide, 224 per cent. above or 24 per
cent. below the theoretical weight.

15 inches and over, 5 per cent, above or § per cent.
below the theoretical weight.

(15¢) Rectangular plates ¥ inch thick and heavier,
when ordered to gauge, shall not average a greater vari-
ation than the following:
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TABLE OF ALLOWANCES FOR OVERWEIGHT FOR RECTAN-
GULAR PLATES 1-4 INCH THICK AND HEAVIER.

Nore.~The weight of 1 cubie inch of rolled stoel is taken at
0.2533 pounds,

eyl OF Wiors or PLaTe,
PraTe.

UptoTin, |7in.to100in.| Over 100 in.
4 in.......| 10 per cent. | 14 per cent. | 18 per cent.
? s J AT P 8[) “ 12p “ IB “
Re' e e hig w lig -
,;z " asen] & * L e I N
L ~ RN 5 “ 7 - 9 o
e ] . . e 63 8y *
N seean 4 ;9 L L S
Over 3¢ “......| 84 “ 5 = 8 «

(1564) Rectangular plates under 4 inch in thickness,
when ordered to gauge, shall not average a greater vari-
ation than the following:

TABLE OF ALLOWANCES FOR OVERWEIGHT FOR RECTAN-
GULAR PLATES LESS THAN 1-4 INCH IN THICKNESS.

Wit or PLATE.

THICKNESS OF
PL.

T Up to 50 in, I 50 in. and above.

'}i in. up to § in. 10 per cent. 15 per cent.
’ﬁ' “ “ a%p - p o

'I% " a“ 7 L lo "

STRUCTURAL CAST IRON.
(1) Except when chilled iron is specified, all castings
shall be tough gray iron, free from injurious cold-
shuts or blow-holes, true to pattern, and of a work-
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manlike finish, Sample pieces one inch square, cast
from the same heat of metal in sand moulds, shall be
capable of sustaining, on a clear span of 4 feet 8 inches,
a central load of 500 pounds when tested in the rough

SPECIAL OPEN-HEARTH PLATE AND RIVET STEEL,

TEST PIECES.

(1) All tests and inspections shall be made at the
place of manufacture prior to shipment,

(2) The tensile sm:n?h, limit of elasticity and ductil-
ity, shall be determined from a standard test piece cut
from the finished material. The standard shape of the
test piece for sheared plates shall be as shown by the
following sketch.
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On tests cut from other material the test piece may
be either the same as for plates, or it may be planed
or turned parallel throughout its entire length. The
elongation shall be measured on an original length of
B inches, except when the thickness of the finished
material is 5-16 inch or less, in which case the elonga-
tion shall be measured in a length equal to sixteen times
the thickness; and except in rounds of 58 inch or less
in diameter, in which case the elongation shall be meas-
ured ina IcrH;th equal to eight times the diameter of
section tested, Four test pieces shall be taken from
each melt of finished matenal, two for tension and two
for bending.

(8) Material which is to be used without annealing
or further treatment is to be tested in the condition in
which it comes from the rolls. When material is to be
annealed or otherwise treated before use, the specimen
representiug such material is to be similarly treated
before testing.
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(4) Every finished piece of steel shall be stamped
with the melt number. Rivet steel may be shipped in
bundles, securely wired together, with the melt number
on a metal tag attached.

(5) All plates shall be free from surface defects and
have a workman-like finish.

CHEMICAL PROPERTIES.

(6) The maximum allowable limits of phosphorus
and sulphur shall be as follows:

(6z) On Fla.nﬁ or Boiler Steels, .06 per cent. of
phosphorus and .04 per cent. of sulphur,

(62) On Fire Box and Extra Soft Steels, .04 per cent.
of phosphorus and .04 per cent. of sulphur,

{6¢c) On Boiler Rivet Steel, .04 per cent. of phosphorus,
and .04 per cent. of sulphur,

PHYSICAL PROPERTIES.—EXTRA SOFT STEEL.

(7) Ultimate strength, 45,000 to 55,000 pounds per

uare inch. Elastic limit, not less than one-half the
ultimate strength. Elongation, 28 per cent, Cold and
Quench Bends, 180 degrees flat on itself without fracture
on outside of bent portion,

FIRE BOX STEEL.
(8) Ultimate strength, 52,000 to 62,000 pounds per
uare inch. Elastic limit not less than one-half the
:ﬂlimte strength, Elongation, 26 per cent. Cold and
Quench Bends, 180 degrees flat on itself without fracture
on outside of bent portion,

FLANGE OR BOILER STEEL.
(9) Ultimate strength, 52,000 to 62,000 pounds per
uare inch, Elastic limit, not less than one-half the
ultimate strength. Elongation, 25 per cent. Cold and
Quench Bends, 180 degrees flat on itself without fracture
on outside of bent portion,
BOILER RIVET STEEL.

(10) Steel for boiler rivets shall be made of the extra
soft quality specified in paragraph No. 7.
VARIATION IN WEIGHT.

The allowances for overweight are to be the same as
given on page 5, under the head of Structural Steel.
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STEEL.
WEIGHTS OF FLAT ROLLED STEEL:
PER LINEAL FOOT.

For thicknesses from % in. to 2 in, and widths from 1 in. to 12% in.

“ﬁl‘l‘: 1" 1*[( 1*!! 1&!! 2!( 2*!! 2;!! 2}1’! 121'
s .638| .797] 957 1.11) 1.28( 1.44] 1.59| 1.75] 7.65
3| .850/1.06 | 1.28 | 1.49) 1.70| 1.91| 2.12| 2.34/10.20
£1.06 [1.33 | 1.59 | 1.86] 2.12| 2.89| 2.65| 2.92[12.75
8 11.28 [1.59 | 1.92 | 2.28| 2.55 2.87| 8.19| 8.51[15.30
¥s/1.49 [1.86 | 2.23 | 2.60] 2.98 .85 8.72| 4.09(17.85
3 ‘1.70 2.12 | 2.55 | 2.98 3.40| 8.83| 4.25| 4.6720.40
11,92 2.8 | 2.87 | 8.85( 8.88] 4.80( 4.78| 5.26(22.95
& 2.12 [2.65 | 8.19 | 8.72| 4.25| 4.78| 5.81| 5.84/25.50
13[2.34 [2.92 | 3.51 | 4.00| 4.67| 5.26] 5.84| 6.43/28.05
4 12.55 3.19 | 8.83 | 4.47] 5.10 5.75| 6.88| 7.02(30.60
312.76 [8.45 | 4.14 | 4.84] 5.53) 6.21[ 6.90| 7.60/33.15
2.98 (3.72 | 4.47 | 5.20| 5.95 6.60| 7.44| 8.18/35.70
1513.19 [3.99 | 4.78 | 5.58) 6.38] 7.18 7.97| 8.77/38.25
1 '(3.40 |4.25 | 5.10 | 5.95| 6.80| 7.65| 5.50, 9.85/40.80
145/3.61 [4.52 | 5.42 | 6.82| 7.22| 8.18] 9.08| 9.93/43.85
1% (3.83 [4.78 | 5.74 | 6.70[ 7.65| 8.61| 9.57/10.52/45.90
1,%14.04 [5.05 | 6.06 | 7.07| 8.08) 9.09/10.10/11.11/48.45
13 |4.25 |5.81 | 6.8 | 7.44] 8.50, 9.57/10.68(11.6951.00
14%4.46 [5.58 | 6.69 | 7.81| 8.98/10.04/11.16]12.27/53.55
18 [4.67 |5 84 | 7.02 | 8.18] 9.35/10.52(11.69]12.85(56.10
1y54.89 [6.11 | 7.34 | 8.56| 9.78/11.00/12.22|13.4458.65
14 [5.10 |6.38 | 7.65 | 8.98/10.20]11.48(12.75/14.03/61.20
181582 [6.64 | 7.97 | 9.80[10.68/11.95(13.28]14.61/63.75
14 [5.52 [6.90 | 8.20 | 9.67(11.05/12.48(13.81/15.19(66.80
133/5.74 (7.17 | 8.61 [10.04/11.47/12.91/14.84[15.75/68.85
14 [5.95 [7.44 | 8.93 (10.42[11.90/13.40(14.88/16.87[71.40
133/6.16 [7.70 | 9.24 [10.79/12.33/13.86/15.40(16.95(73.95
1% 16.88 17.97 | 9.57 |11.15/12.75!14.84/15.94/17.53/76.50
115(6.59 (8.24 | 9.88 |11.53/13.18/14.83(16.47/18.12[79.05
2 '[6.80 [8.50 [10.20 |11.90|13.60/15.80(17.00]18.70,81.60
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PER LINEAL FOOT,.

WEIGHTS OF FLAT ROLLED STEEL.

'rhi.l:t‘ " " | " " 1 '
- s 3 sl el e
r, | 1.91) 2,07 2.23 2.39| 2.55| 2.71| 2.87| 3.03| 7.65
9.55 2.76 2.98 3.19| 3.40 3.61 3.88( 4.04/10.20
¥ | 8.10! 3.45 3.72! 3.99) 4.25 4.52 4.78] 5.0512.75
§ | 5.83 4.15] 4.47 4.78 5.10 5.42 5.74 6.0615.30
Y | 4.46 4.83 5.20| 5.58 5.95| 6.82 6.70| 7.07(17.85
3 | 5.10| 5.53| 5.95 6.88| 6.80| 7.22 7.65| 8.08/20.40
o | 5.74] 6.22) 6.70| 7.17| 7.65| 8.18| 8.61| 9.09/22.95
£ | 6.38 6.91| 7.44) 7.97| 8.50| 9.08| 9.57/10.10/25.50
11 | 7°02| 7 60| 818| 8.76 935 9.93110.52(11.11(28.05
3 | 7.65| 8.99| 8.93| 9.57/10.2010.84/11.48/12.12/30.60
i 8.98] 0. .05/11,74/12.43/13.12/83.15
1 9.67/10. .90/12.65(13.39(14.18/35.70
pe 10.36 .75/13.55(14.84/15.14/88.25
1 11.05 .60/14.45[15.30(16.15/40.80
14y 11.74 15.35(16.26/17.16(43.35
14 12.43 16.26/17.22{18.17/45.90
1 5/17.16/18.17/19.18(48.45
1 1s.os|19.1320.1951.w
15 18.96/20.08/21.20/53.55
1 19,87 21.04(22.21/56.10
1y 920.77/21.99(23.29/58. 65
1% 21.68;22.9524.2361.20
14 92.58128.91(25.24/63.75
18 23.4824,87/26.25/66.30
11} 24.3825.82/27.26/68.85
18 95.20/26.78/28.27|71.40
1 26.190/27.73(29.27173.95
1 ‘ 27.10/28.69180.28/76.50
13 93.06/24.70/26.35/28.00/29.64/31.2979.05
2 23.80/25.50/27.20|28.90{30.60,32.30/81.60
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STEEL.
WEIGHTS OF FLAT ROLLED STEEL.

PER LINEAL FOOT.

(CONTINUED.)
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STEEL.

WEIGHTS OF FLAT ROLLED STEEL.

PER LINEAL FOOT.

(CONTINUED.)
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80(30.70/31.61
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JONES & LAUGHLINS, LIMITED,

STEEL.

WEIGHTS OF FLAT ROLLED STEEL.

PER LINEAL FOOT.

(CONTINUED.)

Thick-
ness in
inches.

11

11%;: 11&“ 1]_5_ru 12 1| 12%n

1

12_4 " 12&;!

SHE T SRt %

i
8

11.68
14.03
16.36
18.70

21.02
23.388
25.70
28.05

30.40
32.72
35.06
37.40

39.74
42.08
44.42
46.76

49.08
51.42
53.76
56.10

58.42
60.78
63.10
65.45

67.80
70.12
72.46
74.80

32| 7.49] 7.65| 7.82
.78/10.00{10.20/10.42

2112.49{12.75/12.01
8114.99/15.80 15.62
2117.49/17.85(18.23
.55/19.97120.40.20.82

00/22.48122.95 23.43
-44124.9725.50/26.03
88127.47/28.05 28,64
28.68(29.33/20.9730.60 31.25

]

31.08/31.76/32.46/33.15 33.83
83.47(84.21134.95/85.70 36. 44
35.86/36.66/37.46 38.25(39.05
88.25(39.1039.95 40.80(41.65

40.64/41.54142.45 43.35(44.25
43.0444.00/44,94 45.90(46. 86
45.42/46.,44 47 .45 48,4549, 46
47.82/48.88/49.94/51.00(52.06

50.20151.32/52.44 53.55(54.67
52.5958.76/54.93/56.,10/57.27
54.99/56.21|57.4858.65(59.87
57.87(58.65,69. 93 61.20(62.48

59.76/61.10(62.43/63.75/65.08
62.16(63.54|64.92/66.30/67 .68
64.55(65. 98/67.42/68.85/70.29
66.93/68.43/69.92|71.40/72.90

69.3370.86/72.41(73.95(75.48
71.72(73.81{74.90,76..50/78.09
74.11(75.76/77.41/79.05/80.70

&)

o

o

-t

76.50(78.2079.90/81.60,83.30

7.98 8.13
10.63/10.84

13.28/13.55
15.94/16.26
18.60/18.97
21.2521.67

23.90/24.39
26.56/127.09
29.22/29.80
31.8832.52

34.58(35.22
37.19(37.93
39.8440.64
42.50/43.35

45.16/46.06
47.82/48.77
50.46/51.48
53.1254.19

56.78/56.90
58.44/59.60
61.10/62.32
63.75/65.08

66.40/67.74
69.06/70.44
71.72/73.15
74.88/75.87

77.03/78.57

79.69/81.28
82.84/83.99
85.00/86.70

", add

10.414-85.70=46.11 lbs,

Thus to find the weight of 154" x5

hts of plates wider than 12",
in the same line for 8% < % and 12x %

of

The weights for 12" width are repeated on each page to facilitate making the additions neces-
to obtain the we

Iy
the weights to be fou
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JONES & LAUGHLINS, LIMITED. 249

WEIGHTS AND AREAS OF SQUARE AND ROUND
STEEL,
ALSO CIRCUMFERENCE OF ROUND BARS.
Assuming one cubic foot to weigh 490 1bs.

h g Welgh igh £ f Cireums-
T {cﬂlineus \% F t Weof t aéqrt‘;; ;Je al\ir::n% ferg?ce
uare | Round Barin Barin Ronnd

Dinmeter Aar Bar Square | Square (| RoORYC
in Inches. 1ft.long. |1ft. long. || Inches, | Inches. || g opoe
By .120 004 L0352 | L0276 5890

$ .213 A67 L0625 .0491 L1854

s .832 .261 ” 0077 0767 L9817

£ 478 .875 L1406 1104 || 1.1781

T8 651 011 L1914 L1503 || 1.8744

i .851 .668 2500 L1963 || 1.5708

P 1.076 .845 8164 .2485 || 1.%7671

& 1.829 1.044 3906 .3068 || 1.9635

H 1.608 1.263 4727 L8712 || 2.1598

ks 1.914 | 1.503 L5625 | L4418 || 2.3562

H 2.246 1.764 L6602 L0185 || 2.5525

I 2.605 2.046 .T656 L6013 || 2.7489

13 2.990 | 2.348 || .8780 | .6903 || 2.9452

1 3.402 2.672 || 1.0000 .T854 || 8.1416
T 3.841 3.017 || 1.1289 8866 || 3.3379

+ 4.306 | 8.882 | 1.2656 | .9940 || 3.5343

B 4.798 3.768 || 1.4102 | 1.1075 || 3.7306

4 5.316 | 4.175 || 1.5625 | 1.2272 || 8.9270

T 5.861 4.603 | 1.7227 | 1.8580 || 4.1233

# 6.432 5.002 | 1.8806 | 1.4849 || 4.3197
Ty 7.080 | 5.521 || 2.0664 | 1.6230 || 4.5160

3 7.665 | 6.012 || 2.2500 | 1.7671 || 4.7124

O 8.306 | 6.524 || 2.4414 | 1.9175 || 4.9087

# 8.984 | 7.0566 || 2.6406 | 2.0739 || 5.1031

H 9.688 | 7.609 || 2.8477 | 2.2365 || 5.3014

i 10.419 | 8.188 || 8.0625 | 2.4058 || 5.4978

1§ 11.197 8.778 || 8.2852 | 2.5802 || 5.6941

4 11.961 9.894 || 3.5156 | 2.7612 || 5.8905

15 12.772 | 10.081 || 3.7589 | 2.9483 || 6.0868
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JONES & LAUGHLINS, LIMITED.

WEIGHTS AND AREAS OF SQUARE AND ROUND
STEEL,
ALSO CIRCUMFERENCE OF ROUND BARS.
Assuming one cubie foot to weigh 490 1bs,

£ f Circum-

Thic;ness Wa‘Hht W%tht %m:sr oe ’%3;31 fergnee
Diameter ua::‘m Rgi;r;d in nl.{a.re in Bazl;nre Round
in Inchen: 1ft. long. |1£t.long. || Inches. | Inches. ]?1;};2;
2 13.61 | 10.69 || 4.0000 | 3.1416 || 6.2832
T 14.47 11.36 4.,2589 3.3410 6.4795
1 15.86 12.06 4.5156 3.5466 6.6759
4 16.28 12.79 4.7852 8.7683 6.8722
+ 17.22 13.52 5.0625 3.9761 T.0686
1 18.19 14.29 D.83477 4.2000 7.2649
& 19.19 15.07 5.0406 | 4.4301 7.4613
T 20.21 15.87 5.0414 | 4.6664 7.65676
4 21.26 | 16.70 || 6.2500 | 4.9087 || 7.8540
5 22.34 17.55 6.5664 5.1572 8.0503
& 23.44 18.41 6.8006 | 5.4119 8.2467
1 24,57 19.30 7.2227 | 5.6727 8.4430
S 25.73 20.21 7.5625 5.9396 8.6394
3 26.91 | 21.14 || 7.9102 | 6.2126 || 8.8357
i 28.12 22.09 8.2656 6.4918 9.0321
}§ 20.36 | 23.06 || 8.6280 | 6.7771 || 9.2284
3 30.62 | 24.05 || 9.0000 | 7.0886 || 9.4248
1 81.91 25.06 0.3789 | 7.3662 9.6211
B 83.23 | 26.10 9.7656 | T.6699 9.8175
£z 84.57 ] 27.15 || 10.160 T.9798 || 10.014
P 85.94 28.23 || 10.563 8.2058 || 10.210
7 37.83 29.32 (| 10,978 8.6179 || 10.407
S 38.75 | 80.43 || 11.391 8.9462 || 10.603
T 40,20 l 31.57 || 11.816 9.2806 || 10.799
+ 41.68 | 82.74 || 12.250 9.6211 || 10.996
T 43.17 38.91 || 12.691 0.9678 || 11.192
£ 44.71 | 85.12 || 13.141 10.321 11.388
¥ 46.26 | 36.33 || 13.598 | 10.680 || 11.585
g 47.84 | 37.57 || 14.063 11.045 11.781
13 49.45 38.84 || 14.536 11.416 11.977
i 51.09 40.18 || 15.016 11.793 12.174
1 52.75 | 41.48 || 15.504 | 12.177 || 12.870
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i

WEIGHTS AND AREAS OF SQUARE AND ROUND

STEEL,

ALSO CIRCUMFERENCE OF ROUND BARS.
Assuming one cubic foot to weigh 480 1bs.

Thickness Welghl. Weight Area of | Areaof
or o o Square Round
Square | Round Bar in Bar in
Diameter ar Bar || Square | Square
in Inches. |1ft long.|1ft.long.|| Inches. | Inches.
4 54.45 | 42.77 || 16.000 | 12.566
B 67.90 | 45.47 || 17.016 | 13.364
e 61.47 | 48.28 | 18.063 | 14.186
S 65.13 | 51.15 (| 19.141 | 15.0383 |
G 69.81 | 54.83 || 20.250 | 15.904 |
£ 72.99 | 57.17 || 21.891 | 16.800
s 76.78 | 60.30 || 22.568 | 17.721 |
i 80.87 | 63.52 | 23.766 | 18.665
5 85.08 | 66.82 || 25.000 | 19.635
B 89.38 | 70.20 || 26.266 | 20.629°
}+ 93.80 | 73.67 || 27.563 | 21.648 |
B 098.81 | 77.21 || 28.891 | 22.691 |
3 102.94 | 80.85 || 80.250 | 28.758
& 107.67 | 84.56 || 31.641 | 24.850
5 112,52 | 88.37 || 83.063 | 25.967
i 117.45 | 92.25 || 34.516 | 27.100
] 122.51 | 96.22 || 36.000 | 28.274
B 127.66 | 100.26 || 37.516 | 29.465
4 132.94 | 104.41 || 39.063 | 80.680
£ 138.30 | 108.62 || 40.641 | 31.919
E 143.78 | 112,92 || 42.250 | 33.183
& 149.35 | 117.30 | 43.891 | 84.472
¥ 155.05 | 121.78 || 45.568 | 85.785
H 160.84 | 125.82 || 47.266 | 87.122
7 166.75 | 180.97 || 49.000 | 38.485
1 172,75 | 135.68 || 50.766 | 39.871
4 178.87 | 140.48 || 52.563 | 41.282
¥ 185.08 | 145.86 || 54.301 | 42.718
¥ 191.42 | 150.34 || 56,250 | 44.179
& 197.85 | 155.389 || 58.141 | 45.664
4 204,39 | 160,58 || 60.063 | 47.173
£ 211.08 | 165,74 || 62.016 | 48.707

Cirenm-
ference
of
Round
Bar in
Inches.

12.566
12.959
13.352
13.744

14.137
14.530
14.923
15.8156

15.708
16.101
16.493
16.886

17.279
17.671
18.064
18.457

18.850
19,242
19.635
20.028

20.420
20,813
21.206
21.598

21.901
22.384
22.777
23.169

23.562
23.955
24,347

24,740
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JONES & LAUGHLINS, LIMITED.

WEIGHTS AND AREAS OF SQUARE AND ROUND
STEEL,
ALSO CIRCUMFERENCE OF ROUND BARS.
Assuming one cubie foot to weigh 490 1bs.

h ight || en of || Cireum-

Thickness | Wetght | Weight | renof | aronof | CLoRE:
oy Square | Round (| Barin | Barin || p A
Diameter ar Bar Square | Square Bg:’n;n
in Inches. 1ft. long. |1ft.long. || Inches. | Inches. nelies,

8 217.78 | 171.04 || 64.000 | 50.265 || 25.133

3 224.64 | 176.43 || 66.016 | 51.849 || 25.525

3 231.61 | 181.91 || 68.063 | 53.456 || 25.918

S 238.68 | 187.46 || 70.141 | 55.088 || 26.311

% 245.86 | 193.10 || 72.250 | 56.745 || 26.704

£ 253.14 | 198.82 || 74.391 | 58.426 || 27.096

3 260.54 | 204.63 || 76.593 | 60.132 || 27.489

K 268.03 | 210.51 || 78.766 | 61.862 || 27.882

9 275.64 | 216.49 || 81.000 | 63.617 || 28.274

R 283.34 | 222.54 || 83.266 | 65.397 || 28.667

3 291.16 | 228.68 || 85.563 | 67.201 (| 29.060

¥ 299.08 | 234.90 || 87.891 | 69.029 || 29.452

3 807.11 | 241.20 || 90.250 | 70.882 (| 29.845

£ 815.24 | 247.59 || 92.641 | 72.760 || 80.238

3 323.49 | 254.07 || 95.063 | 74.662 || 30.631

K 331.83 | 260.62 || 97.516 | 76.589 || 81.023

10 340.29 | 267.16 ([100.00 | 78.540 | 31.416

1 348.85 | 273.99 [|102.52 | 80.516 || 31.809
3 357.52 | 280.80 (|105.06 | 82.516 || 82.201

£ 866.29 | 287.68 ([107.64 | 84.541 || 32.594

+ 375.17 | 294.66 (|110.25 | 86.590 || 32.987

£ 384.15 | 301.71 [|112.89 | 88.664 || 33.879

4 393.25 | 308.86 [|115.56 | 90.763 || 83.772

i 402.44 | 316.08 |[118.27 | 92.886 || 34.165

11 411.75 | 823.39 |[121.00 | 95.033 || 84.558

% 421.16 | 330.78 |[123.77 | 97.205 || 34.950

3 430.68 | 338.26 |[126.56 | 99.402 (| 85.343

# 440.30 | 345.81 |[129.39 (101.62 35.739

4 450.03 | 353.45 |[182.25 (103.87 36.128

& 459.87 | 361.18 |[185.14 [106.14 36.521

3 469.81 | 368.99 [|138.06 (108.43 36.914

4 479.86 | 376.88 [|141.02 [110.75 37,306
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AVERAGE WEIGHT OF ROUND HEADED RIVETS

PER

100.

LENGTH FROM UNDER HEAD.

Diameter,
Length,
Inches, ¥ | % _ % X% % 1 [ 1% 14
—

13 5.5:12.9!21.9 29.8| 44.0 se.s! 93.8/125.5
1} 6.3114.2124.2| 32.4| 48.2| 72.1100.4/185.7
1% 7.015.6/26.3| 85.6| 52.4 77.7]107.1/144.8
2 7.916.9/28.4 88.7 56.7 33.2'!114.2 153.0
21 8.718.4130.6| 41.8) 61.0| 88.8121.4/162.2
24 9.419.882.8| 45.0| 64.3) 94,4 128.5/170.3
28 10.2/21.1/35.0 48.0( 69.5(100.0/185.7/179.5
3 11.022.537.1/ 51.2) 78.7(105.1142.8(187.7
8} [11.7]24.039.4] 54.4| 78.0 111.2;'149.9 196.9
84 |12.5:25.3/41.5 57.5| £2.3)116.8/157.1/205.0
3% [13.4126.7143.7 60.6| 86.5(122.4/164.2/214.2
4 -14.1;23.1I45.9i 63.8 90.3127.5-5170.3 9299 4
4 14.9‘29.543.05 66.9| 95.1/133.6/177.5(281.5
43 15.780.950.2, 70.0| 99.8/138.7/184.6/240.7
43 16.532.2/62.4; 73.1/104.0/144.8/191.8/248.,9
b 17.2i33.7|;54.a| 76.8108.1 149.9;193.9 958.1
53} 18.1;35.1‘56.7; 79.4/112.2/156.1 206.0/266.2
5} 18.8/36.4(58.9| 82.5/116.8(161.2/213.2(275.4
54 19.6/37.861.1] 85.7/120.4(166.8 220.3/283.6
6 20.439.368.2 88.7 124.4172.41:227.5 9202.7
63 21.9142.0‘_67.65 95.1/133.,6/183.6(240.7/810.1
7 93.5/44.8/71.9/101.3/141.8(194,8(255.0{327 .4
% 95.1/47.576.3/108.1|149.91206.0269..3/344..8
8 26.6i50.4]t30.6114.2 159.1 217.3‘283.6382.1
84 28.2(53.1/85.0(120.8/167.3(227.5,207.8/879.4
9 29.8/55.9 89.4126.5(176.5(238.7 312.1(396.8
93 31.8/58.8(03.6/132.6(184.6(249.9 825.4/410.1
10 32.8/61.5(98.0/188.7(192.8/261.1/339.7431.5
Heads 1.8] 5.8/11.1| 18.7| 22.6| 38.8| 58.1( 83.6
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MACHINE BOLTS PER 100.
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1%

%
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1

Weight of Hexagon Nut
and Heuid b 017 | o2 | o7 | 100 | .18 207 | .48

(1.0 |24 (378
88 [ 1.31 |06 | 4.42

%

} 21| .040 | 000 | .190 | .164 |.820 | .55

|

HEADS, IN POUNDS.

sase

Square Nut

mﬂcﬂmﬂ Nut

Square Nut
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and Head ..........

14| 22| 36| 40 5.5‘ 8.5 Il?.i
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APPROXIMATE WEIGHT OF NUTS AND BOLT
an
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ditenal

Diam, of Bolt in inches. | X

Dinm. of Boltin inches,
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JONES & LAUGHLINS, LIMITED. 255

SIZES AND WEIGHTS OF HOT PRESSED
SQUARE NUTS,
UNITED STATES STANDARD SIZES.

Both weights and sizes are for unfinished nuts.

Width, | Thick- Size of Hole.

Size ‘\\'el ht| Number
of o of Nuts
=y Bolt. 100 Nuts.| in *001bs.
1 0.185 | 4% scant.| 1.4 | 7270
| 0:240 | F l-. 2.2 | 4700
¥ 0.204 {-i o 4.3 | 2850
T | 0.844 |} Ye| 6.1] 1680
1 4 0.400 scant.| ¢ 0.0 | 1120
v 0.454 ;| 11.2 | 890
144 & 0.507 | 4 full. 16.6 | 640
1 ] 0.620 | # scant.| § 26.3 | 380
1 i 0.731 nt.| 3 85.7 280
1 1 0.837 & 1 68.8| 170
1 | 1 0.940 full. | 13 | 76.9| 130
1} 1.065 {14, * 13 | 14.2 96
gi.. 18 1.160 1% full. 12 | 142.8 70
14 1.284 11 . 14 172.4 58
:{, 14 1.380 lﬁ scant.| 14 | 227.8 44
1% 1.491 (13 = 13 | 204.1 84
ﬁg 1 1.616 {1§ scant.| 1% | 870.4 27
2 1.712 IF o 2 416.7 24
gll‘ 24 1.8386 |1 t 2% | 500.0 20
1.962 (1§ W 24 588.2 17




256 JONES & LAUGHLINS, LIMITED.

SIZES AND WEIGHTS OF HOT PRESSED

HEXAGON NUTS,

UNITED STATES STANDARD SIZES.

Both weights and sizes are for unfinished Nuts,

i

width. | TBCK- | gioor mote, | “of | of " | of N

3 Bolt. |100 Nuts.|in 1001bs,
3 3 | 0.185 | # scant.| % 1.3 | 7615
& | 0.240 (3 % | 1.9 | 5200
# 0.204 | 4 = # 8.3 | 3000
% | 0.344 % | 5.0| 2000
] 4 0.400 ﬁmnt 3 7.0.| 1480
H | & | 045432 4| 9.1 1100
1y g | 0507 | % tull. | & | 185| 740
13 1 0.620 | & scant ] 22.2 450
1% i 0.731 {gscant E 32.4 309
1 |1 0.837 | 3§ « | 1 46.3 | 216
143 | 13 | 0.940 | J§full. | 1% | 67.6| 148
2 13 | 1.065 18 < | 13 [ 90.1| 1m
18 1.160 (1,5 full 1 | 117.56 85
3}" 13 | 1.284 1% * | 14 [147.1] e8
9% | 18 | 1.389 [13f scant.| 1§ | 1786 | 56
24 13 | 1.491 |13 « | 1§ [250.0| 40
24 | 1 1.616 (1§ scant.| 13 | 285.7| 85
8 |2 1.712 (138 ¢ | 2 |344.8| 29
8¢ | 22 | 1.886 18f ¢« | 23 [s84.6| 26
34 21 1.962 151 £ 2; |434.8|' 23
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-

UPSET SCREW ENDS,
FOR ROUND AND SQUARE BARS.

ve.| ROUND BARS. | SQUARE BARS.
e e T
ar. | Screw | Rootof E,ﬁ_-z Sorewting SRPE:" oot of 5—% Sorem
tuches. | tnehes. | Tnenes. | S & [gverdan f| R | Toree |ER Al
+| 2| 620010 50 | 3| .e20 10| 21
S| 1| 620010 21 || I | 731 9| 38
8| | setlie] or |4 8370 8| 41
|1 | s 8| 48 || 1 | .87 8| 17
2 |1 | 837 8| 2 || 13 | .04 7| 28
18| 13 | ot 7| 3¢ |[ 13 |1.085) 7| 35
% | 13 [1.005 7| 48 || 18 |1.160 6| 38
$5| 13 [1.065 7| 20 || 15 [1.160] 6| 20
1 | 18 [1.180 6| 85 || 14 [1.284 6| 20
1% | 18 11600 6| 19 || 13 [1.380 54 34
13 | 13 [1.284 6| 30 || 15 |1.389 53| 20
1% 13 [1.284 6| 17 || 13 [1.400] 5| 24
12 | 15 [1.380 53| 28 || 13 [1.615 5| 31
16| 1% 1490 5| 20 || 13 [1.615 5| 19
18 | 13 [1.490 5| 18 || 2 |[1.m2] 43 22
1% | 13 10615 5| 26 || 23 [1.887] 44 28
13 [ 2 |1mel 4 s0 || 28 [1.887 44 18
1% | 2 |1m2 43 20 || of [1.962 43| 24
1 | 2 [1.897) 4l 28 | 28 [2.087 4 0
133 | 2 |1.837 44 18 || 2§ |[2.087 43 20
18 | o3 [1.962 43 26 || 21 [2.1m] 4| =
133 | 2 |1.962) 43 17 || 2§ [2:300] 4| 26
13 | o8 |2.007 43 24 || 28 |2.300 4| 18
145 | 24 |21 4| 26 || 25 |2.425 4| 23
9 | 24 (2115 4| 18 || 23 [2.650] 4| 28
o4 | 25 [2.3000 4| 24 || 28 |2:550] 4| 20
o1 | 26 [2.300] 4| 17 || 8 |[2.620 33| 20
29 | 21 [2.4] 4| 28 Il 8 5754 34| 24
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UPSET SCREW ENDS—CONTINUED.

uu| ROUND BARS. | SQUARE BARS.
Hound or = 3 Exoess of a: S Nln-llf
tuotn. | toahes, | Tohew; |E B [oyorBar || AN | Thread | EF | over ar,
9t | 22 |2.65004 | 28 | 83 |2.754 84| 18
o5 | 22 |2.550/4 | 22 | 8} |2.879| 83| 220
28 | 3 |2.620({33| 23 || 88 |3.004 34| 26
o | 3% |2.754[ 33| 28 || 3% |3.004 33| 19
2 | 8¢ [2.754/ 84| 21 || 84 |[8.100 83| 21
20 | 83 |2.879 st 26 || 8§ |8.225 83| 24
28 | 3 |2.879(83| 20 || 3§ [3.295 8| 19
2t | 38 [8.004/33| 25 || 8% | 383178 | 20
33 (3.004/8;| 19 || 33 |3.442/8 | 28
$| 3% [8.100032| 22 || 8; |8.442 8 | 18
2 35 |8.225/8:| 26 || ¢ |3.5673 | 21
§| 88 |8.2250 383 | 21 || 44 |3.692(8 | 24
3 38 88173 | 22 || 4 |3.6923 | 19
8t | 8 [8.442(3 | 21 | 48 [3.923 23| 24
8p | 4 [3.567/8 | 20 || 4 |4.028 28| 21
88 | 43 [8.699(8 | 20 || 4§ | 4158 23| 19
34 | 43 |3.708 2| 18
3§ | 43 |4.028 23| 23
31 4.158 24 | 23
8% ﬁ 4.255 24 | 21

REMAREKS.—As upsetting reduces the strength of fron, bars
having the same diameter at root of thread as that of tha bar, in-
viriably break in the serew end, when tested to destruction, without
developing the full strength of the bar. It {8 therefore necessary to
mike up for this loss in strength by an excess of metal in the upset
screw ends over that in the bar.

The screw threads in above table are the Franklin Institute

standard.

To make one upset end for 5” length of thread allow 6 lnn;l.hol

rod additioual
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STANDARD SCREW THREADS, NUTS AND
BOLT HEADS.

Reconnneoded by Franklin Institute Dec, 15,1864,  And adopted
Yy Navy Dept. of the U, 8. By the R, . Master Mechanics and
Master Car-Builders Agsocintions. By Messrs, Jones & Luaughling,
Limited, and by many other of the prominent engineering and
mechanical establishments of the country,

Angle of thread 60° Flat at top and bottom 3 of pitch.

Diam, of | Th Diwm. : Dinn.
Sorew. |;grr1e:3£‘ ] E;é’;é‘.f Dgglﬂmwtff pq;};.'rf’;gl.f at oot of

1 20 185 P 43 1.712

T 18 L2440 24 44 1.962

16 204 24 4 2.176

l'c 14 844 24 4 2.426

13 400 4 84 92.620

l’a 12 454 8} 3} 2.879

11 507 33 8} 3.100

3 10 620 8% 3 8.817

% 9 .81 4 3 3.567

1 8 837 44 2% 3.798

I¥ 7 940 44 28 | 4.028

13 7 | 1.065 | 43 2§ | 4.258

1 6 1.160 5 24 4.480

1 6 1.284 5} 23 4.730

1% 5y | 1.889 b 28 4.953

1% b 1.491 il S 28 5.203

13 5 | 1.616 | 6 21 | 5.438

uts and Bolt Heads are determined by um following
ruluhlrhich apply to Square and Hexagon Nuts both
ort dianmeter of rough nnt = 144 X diam. of b<:lt+ Lin
Short diameter of finished nut = 115 ¥ diam. of bolt- % in,
Thickness of rough nut = diam. of bolt,
Thickness of finished nut = diam, of bolr. — f?
Short diameter of rough head = 11 x dinm. of bolt+ 3 in.
Short diameter of finished head = 114 x diam. of bolt 4 4 in.
Thickness of rongh head = % short diam. of heud,
Thickness of finished head = diam. of bolt— 4 fn.
The Io diameter of a hexagon nut may be obtained by mult-
m.ng ort diameter by 1.155, and the long diameter of asquare
by multiplying the short diameter by 1 414,
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SHEET IRON AND STEEL.
WEIGHT OF SUPERFICIAL FOOT, BIRMINGHAM GAUGE.

Wewanr 5 Lss. Welgur s Las

Gaver. b ——ias Gavan., SRl
Iron, Steel. Iron. | Steel.

No, 1=.8 12.12 | 12.36 ||No. 16=.065 | 2.63 | 2.68
8= 984 | 11.48 [ 11.71 || * 17=.008 | 2.84 | .80
¢ §=.250 | 10.47 | 10.68 || “* 18=.049 | 1.08 | 2.02
o4=,288 962 | 9.81 || ** 19=.042]1.70 | 1.73
“ i=.28 B.80 | 9.07 || ** 20=.035 | 1.56 | 1.69
“ §=.203| 8.20| 8.36 || * 21=.032 | 1.40 | 1.43
“on=18 7.97T| 742 || “ 2=.028|1.25 | 1.28
“ 8=.165 | 6.67 | 6.80 | ** 23=.025|1.123 | 1.14
“ P=.148 | 5,98 | 6.10 || * 24=.022 | 1. 1.02
“10=.184 | 5.42 | 5.58 || * 25=.02 D .02
“11=.13 4.85| 4.95 || «“ 20=.018 .8 .82
“19—=.100 | 4.41 | 4.50 | “* 27=.016| .72 | .78
“18=.005 | 83.84 | 3.92 || * 28=.014| .64 .65
“14=.083 | 3.35| 3.43 | ‘* 20=.018| .56 | .67
“16=.072| 2.01 | 2.97 | * 80=.013 5 .61

TANK IRON AND STEEL. '
WEIGHT OF SUPERFICIAL FOOT.

TIHICKNESS n‘I Watant I¥ LS. || prrogsges 1 | WEIGHT 1N Lis,
Incuns, Iscues,
Iron. Bteel. Iron. | Steel
=.08125 | 1.27 | 1.80 || &= .8125 | 12.68 | 12.88
To=.0625 258 | 2.57| 4= .875 | 15.16 | 15.46
oy=.08375 | 8.79 | 3.87 || f= .4375 | 17.68 | 18.03
+=.125 65.06 | 5.156 $4= .0 20.21 | 20.61
Fo=.156625 | 6.82 | 6.45 || #= .5625 | 22.78 | 23,19
=. 1875 .58 | 7.78 | §= .6256 | 25.26 | 26.77
$=.81875 884 | 9.02 (| §= .70 80,81 | 80.92
=.85 10.10 | 10.80 || 3= .876 | 85.87 | 86,08
,',:.saisa 11.88 | 11.61 (|1 =1. 40.42 | 41.23

The low mgum as compared with Tron) at which Steel
Plates have to be fin causes a slight 'g.ﬂn ng of the rolls,
leaving the plate thicker in the center. This, combined with
greater densily, causes Steel Plates, If kept ur to full thickness
on the edges, to welgh more than Iron. Both [ron and

72 inches wide are le to run even heavier than the weights
glven above,
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WEIGHT OF A CUBIC FOOT OF SUBSTANCES.
Average
NAMES OF SUBSTANCES. Wiiﬁ:;_m
A TOITHIEATIO S o ioie a/v/s atn e in s mim s e & v sowia s m pla T w6 N
Anthracite, solid, of Pennsylvania.......... a6 nliate RS

L Brokan, 10088 i coosuelstls vieiet dsbien siounivs 54 |
“ ¢ moderately shaken............... 58 |

it heaped, bushel, loose.............ooiiiil (80)
Ash; American white, QYF: .o sssssanimesbiniasndnnt 38
KEphalbOIn o i e vne s s biasanasiaiieision Seisras ST 7 L
Brass, (Copper and Zine,)cast......ooeeeenrinaaann. 504
i wrallod s tane s g A S e S 2 S 524
Brick, best pressed...........c00.nn R AL AE T 5 150
% oommon DA s v vave=sohiesn R oo 125
S8 SO T ANTOTTOR ;s aiwriss o s iamsiaiaraiuisis Sio1s ataLe e mincatS ) CAREK ALY
Brickwork, preased brick: . ..coveesvssibsdensesbosios 140
2} (ehns 1110 e s e L e 112
Cement, hydraulie, ground, loose, American, Rosendale 56
g £ $ ¢! g Louisville 50
i L £ “  HEnglish, Portland... 90
RO, APV L, dei haie bimalaiaid o o0 air s sinr Samm s Awrenhine 42
Cheatnuliy dry sl vttt s S L St e R e 41
ARy, POEBES ) ET . s siceiaidieis sinialsnoinle s s s e s mieim e 119
€€ In Jump, 10080« . cves v evaiaihion s v saahase i 63
Coal, bituminous, Bold s .. tsnhwsas e sen e nate 84
U £ hroken, T0088. . L5 isviens siswsisamaas 49
L} £ heaped bushel, loose............... (74)
Coke, loose, of good coul.............. I 0 0 26
£ s heapedibmshiel . o aiv i rages PRI (40)
EIODDOE; | CABE < vreio s & sxs v suvisors st sis ibIsln L el oiarb R AT . 042
t8 Pl e SRS re i s s s s s Ceasnlatia 040
Earth, common loam, dry, loose..... - ..covviivnns 76
[k £ £ “  moderately rammed....... 95
“  as asoft flowing mud...... SN e e L 108
B0y LT & St virne s v s s danaaisisia s PR R R 1
1T o PR e e R LR R e S e 35
Blint.. .ot S diaisd va e ek s e s e 162
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WEIGHT OF SUBSTANCES—CONTINVED.

Average
NAMES OF SUBSTANCES. “f..Ifn.L
Glass, common Window...........ce.. sasssdssbanians 157
Gneiss, COMMON....vvueienssns LR B
Gold, cast, pure, or 24 carab. .....ocvevviiiiiianis . 1204
 pure, hammered.........ocoi0inians coveees 1817
R s 5 i o % S D S Rr LA 7 6 sansasnninsasavens 2I0
Gravel, about the same as sand which see,
Gypsum, (plaster of paris)....cccvveirirens vavnnn 142
Hemlock, dry......... gt S A S R 25
Hickory, dry ..... T S SR 53
T o S B BT GRA o .. B8.7
TR e R SR TR 450
* wrought, purest............... P T e 485
“  “  average....... VI TR 480
e R S A e 114
O T AT R Br ol ralte v e i (AL
Lipnum Vibm, dryiicises i iis R o9 IS
Lime, quick ground, loose, or in small lumps. .. ..... 53
- o ¢ thoroughly shaken. . ke
g o = ¢  per struck bushel........ (66)
Limestones and Marbles........ coccovvivniansnnnns 168
o “  loose, in irregular fragments. 96
BMessssnosssssnnns Vaamsamaneasens b s s e 109
AROpRnY; Bpanish, ATy, ... civrsnenerssssresoie so OB
o HODAUPEE, QXY -. s - s5.c5uas sias snsdnansinen 85
BADMEORYes o cniain saanvan A S T Sreniaseer NAD
Marbles, see Limestones.
Masonry, of granite or limestone, well dressed........ 165
- SEIROEORE TUDDID. + oo v sls sosEarmesisss oo 154
LU i *  (well scabbled)............ 138
¢ ¢ gandstone, well dressed.........cooveens 144
Mercury, 32° Fahrenheit..............000s AT SRR 840
MAOB. o & 50 i anarens T T T O O R R B e 183

I Ort A DA s Lk cnes rredans basesaysysmes OB
Mud, dry, close...... P R SN L 80 to 110
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WEIGHT OF SUBSTANCES—CONTINUED.

NAMES OF SUBSTANCES. wﬁ%.f:

Mud, wet, fluid, maximum........coovaneenieanen., 120
BRI, B0, ArF s avsisnnssennaianisnionsssesseaivnnsaes TOH
SR N T SRS S S ST e S 50
S other KIS, s iavsvins o vaniawins e TRy s . 8210 4b
AU, © o o . b5
Pine, white, Ary. oo dvisauivemne PRI ymss e
5 yellow, Iortharn: . o s coiiws se s dnvimmuane RO
i R L R e e e e s w140

BBOBIIL s v 4y Faiais: s awais iuay S oA Een e aaens Ve 69
Salt, coarse, Syracuse, N. Y......cciouvinnnnenaneee 45
“ Liverpool, fine, for table use................ vy 4
Band, of pure quartz, dry, loose,............... 90to 106
. well shaken........... s pess a e aeaey s BO-0ALY
LA ey A 7 ] R L R I P 120 to 140

Sandstones, fit for building ............ el S 151
BhRles, 1ha O BIRNK . oo i i el st ah e e 162
AT R R A A I R e 655

BIRtS oo s s srmrsinvas s iarasia s A s e 175
Snow, freahlyfallen. ... .o otlilid i iniyies s 5to12

“  moistened and compacted by rain ......... 15 to 50
e e e SR e U R R R < < 25
A U 0 DT ERE R L AR - MO . RN e
L o S S A e R e o ST b sy L

Turt or Pest, dry, unpressed. ........ cr veern. 20080
Walnut, black, dey................ sy e MBS
Water, pure rain or distilled, nt. 60° Fahrenheit. .. ... 062

WS ey ety Crn e i v AP Y e ey ot U

Groen Umbers usually welgh from one-0fih to one-half more than dry.

i |
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AREAS AND CIRCUMFERENCES OF CIRCLES.

For Diameters from y to 100, advancing by Tenths,

Diam, Area. Circum. |[Diam. Area, Cireum.

0.0 4 12.5664 12,5664
=1 .007854 31416 13.2025 12.8805
B 081416 62832 13.8544 13.1947
070686 94248 14.5220 13.5088

12566 1.2566 15.2053 13.8230

.19635 1.5708 15.9043 14.1872

282714 1.8850 16.6190 14.45138

38485 2.1901 17.3494 14.76565

60266 2.5133 18. 09506 15. 0796

18.8574 15.3938

19.6350 15,7080
20,4282 16.0221
21.2372 16.3363
22.0618 16.6504
22.9022 16,9646

23.7583 17.2788
24.6301 17.5920
25.6176 17.9071
26.4208 18.2212
27.3897 18.5354

28.2743 18.8496 -
29.247 19.1637
30,1907 19.4779
81.1725 19.7920
82.1699 20,1062

63617 2.8274

.T854 3.1416
9503 3.4558
1.1310 3.7699
1.8273 4.0841
1.5394 4.3982

1.7671 4.7124
2.0106 5.0265
2.2698 5.3407
2.5447 5.6549
2.8358 5.9690

3.1416 6.2832
3.4686 6.5973
3.8013 6.9115
4.1548 T.2257
4.5239 T7.5398

-

o

BRI cxRom RRNRS DENGO R

(5]

[=-]
b LOuSN EPRRHRD SHABH EBED

-0 | 4.9087 7.8540 .| 83.1831 20.4204
6| 5.3008 8.1681 6 84,2119 20.7345
CT | 5UTRG6 8.4823 T 35.25665 21.0487
.8 | 6.1575 8.7965 .8 | 86.3168 21.8628
9 | 6.6052 9.1106 -9 | 87.8928 21.6770
3.0 | 7.0686 0.4248 |1 7.0 | 88.4845 21.9011
1| 75477 9.7389 .1 39.5919 22,8053
2| 8.0425 10.0551 .2 | 40.7150 22,6195
-3 | 8.5530 10.3673 .83 | 41,8530 23,9336
4| 9.0792 10.6514 4| 43.0084 23,2478
b 9.6211 10.9956 5| 44.1786 23.5619
.6 | 10.1788 11.3007 .6 | 45.8646 23.8761
.71 10,7521 11.6239 7| 46.5063 24.1903
.8 | 11.3411 11.9381 .8 | 47.7836 24.5044
.9 | 11.9459 12,2522 .9 | 49.0167 24,8186
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AREAS AND CIRCUMFERENCES OF CiRCLES.
(CONTINUED.)

Diam. Area, Cirenm. Dinm. Area. Cirenm,
8.0 50,2655 | 25.1327 || 12,0 | 118.0073 37.6991
| 51.5300 | 25.4469 .1 | 114.9901 88.0133
.2 52.8102 | 25.7611 .2 | 116.8987 38.8274
.3 54.1061 | 26.0752 .83 | 118.8229 38.6416
4 55.4177 | 26.3894 .4 | 120.7628 88.90557
D 56.7450 | 26.7085 .5 | 122.7185 39.2699
.6 58.0880 | 27.017% .6 | 124.6898 30,5841
T 59.4468 | 27.3319 .7 | 126.6769 39.8082
.8 60.8212 | 27.6460 .8 | 128.6796 40.2124
) 62.2114 | 27.9602 .9 | 130.6981 40.5265
9.0 63.6173 | 28.2743 || 13.0 | 182.7323 40.8407
i | 65.0388 | 28,5885 .1 | 134.7822 41.1549
.2 66.4761 | 28.9027 .2 | 136.8478 41.4690
.3 67.9291 | 29.2168 .3 | 138.9201 41.7832
4 69.3978 | 20.5310 .4 | 141.0261 42.0973
N 70.8822 | 20.8451 .5 | 143.1388 42.4115
.6 72.3823 | 80.1593 L6 145.2672 42.7267
T 73.8081 | 80.4734 S| 147.4114 43.0398
.8 75.4206 | 30.7876 .8 | 149.5712 43.8540
9 76.9769 | 81.1018 .9 | 151.7468 43.6681
10.0 78.5398 | 31.4159 || 14.0 | 153.9380 43,9823
£3 80.1185 | 81.7301 .1 | 156.1450 44,2965
2 81.7128 | 32.0442 .2 | 158.8677 44.6106
.3 83.8220 | 82.3584 .8 | 160.6061 44.9248
4 84,0487 | 32.6726 .4 | 162.8602 45.2389
b 86.5001 | 32.9867 . | 165.1300 45.5581
.6 88.2473 | 53.3009 .6 | 167.4155 45.8673
iy | 89.9202 | 33.6150 7| 169.7167 46.1814
.8 91.6088 | 83.9202 8 | 172.0336 46.4958
.9 93.5132 | 34.2434 .9 | 174,3662 46.8097
11.0 95.0382 | 84.55675 || 15.0 | 176.7146 47.1239
vl 06.7680 | 34,8717 .1 | 179.0786 47,4880
2 08.5203 | 35.1858 .2 | 181.4584 47.7522
.3 | 100.2875 | 85.5000 .3 | 183.8539 48.0664
4 | 102.0708 | 85.8142 .4 | 186.2650 48.3805
.5 | 103.8689 | 86.1283 .5 | 188.6919 48.6047
.6 | 105.6832 | 86.4425 .6 | 101.1345 40.0088
LT | 107.5182 | 86.7566 .7 | 193.5928 49.3280
.8 | 109.3588 | 87.0708 .8 | 196.0668 49,6372
.9 | 111.2202 | 87.3850 .9 | 188.5565 49.9513
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AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)
Diam. Area. Circum. Dirm. Area, Circum.
16.0 201.0619 | 50.2655 || 20.0 814.1593 | 62.8319
o1 208.5881 | 50.5796 | 817.8087 | 63.1460
2 206.1199 | 50.8938 .2 320.4739 | 63.4602
.8 208.6724 | 51.2080 .3 323.6547 | 63.7743
4 211.2407 | 51.5221 4 826.8013 | 64.0885
5 | 213.8246 | 51.8363 .5 | 830.0636 | 64,4026
.6 216.4248 | 52.1504. i 323.2016 | 64.7168
Ny g 219.0397 | 52.4646 5 ¢ 336.5353 | 65.0310
8 | 221.6708 | 52.7788 .8 | 839.7947 | 65.3451
.9 224 .8176 | 53.0929 .9 343.0698 | 65.6593
17.0 | 226.0861 | 53.4071 || 21.0 | 346.8606 | 65.9734
1 220.6683 | 58.7212 T4 349.6671 | 66.2876
.2 | 232.8522 | 54.0854 .2 | 852.9804 | 66.6018
.8 235.0618 | 54.3496 .3 366.8273 | 66.9159
4 237.7871 | 54.6637 .4 859.6809 | 67.2301
B 240.5282 | 54.9779 b 863.0503 | 67.5442
.6 | 243.2849 | 55.2020 .6 | 366.4354 | 67.8584
q 246.05074 | 55.60062 i 369.8361 | 68.1726
.8 | 248.8456 | 55.9208 .8 | B73.2526 | 68.4867
.9 251.6494 | 56.2345 9 376.6848 | 68.8009
18.0 | 254.4690 | 56.5486 || 22.0 | 380.1327 | 69.1150
) | 257.8043 | 56.8628 (i 883.5063 | 69.4292
.2 260.15568 | 57.1770 .2 887.0756 | 69.7434
] 268.0220 | 57.4911 .3 890.5707 | 70.0575
.4 | 265.9044 | 57.8053 .4 | 304.0814 | 70.83717
.5 | 268.8025 | 58.1195 .5 | 897.6078 | 70.6858
.6 271.7164 | 58.4336 .6 401.1500 | 71.0000
LT | 274.6450 | 58.7478 .7 | 404.7078 | 71.3142
.8 | 277.5011 | 59.0619 .8 | 408.2814 | 71.6283
.9 2@0.5521 59.3761 .9 411.8707 | 71.9425
19.0 | 283.5287 | 59.6903 || 23.0 | 415.4756 | 72.2566
et 286.5211 | 60.0044 % ! 419.0963 | 72.5708
.2 | 280.5202 | 60.8186 .2 | 422.7327 | 72.8849
.8 | 292.5580 | 60.6327 .3 | 426.8848 | 73.1991
4 205.5925 | 60.9469 4 430.0526 | 73.5133
.5 | 208.6477 | 61.2611 .5 | 433.7861 | 73.8274
.6 | 801.7186 | 61.5752 6 | 437.4354 | 74.1416
e 804.8052 | 61.8804 Ay 441.1508 | 74.4557
.8 | 807.9075 | 62.2085 8 | 444.8800 | 74.7699
.9 | 811.0255 | 62.5197 .9 | 448.6278 | 75.0841
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AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED.)
Diam. Area. Cireum, || Diam. Area, Circum,
24.0 452.8898 | 75.8082 || 28.0 | 615.7522 87.9640
 § 456.1671 | 75.7124 .1 | 620.1582 88.2788
.2 459.9606 | 76.0265 .2 | 624.5800 88.5920
.3 463.7698 | 76.8407 .8 | 620.0175 88.9071
4 467.5047 | 76.6549 .4 | 633.4707 89.2212
5| 471.4352 | 76.9690 .5 | 637.9397 80,5354
.6 475.2916 | 77.2832 .6 | 642.4243 89.8495
T | 479.1686 | T7.5978 .7 | 646.9246 90,1637
.8 483.0513 | 77.9115 .8 | 651.4407 90.4779
.9 | 486.9547 | 78.2257 .9 | 655.9724 90.7920
25.0 | 490.8739 | 78.5308 || 29.0 | 660.5199 01.1062
4l 494.8087 | 78.85640 .1 | 665.0830 01.4208
.2 | 498.7592 | 79.1681 .2 | 669.6619 01.7345
.3 | 502.7255 | 79.4823 .3 | 674.2565 92.0487
.4 | 506.7075 | 79.7065 .4 | 678.8668 92.3628
5| 610.7052 | 80.1106 .5 | 683.4928 092.6770
.6 | 514.7185 | 80.4248 .6 | 688.1345 02.9911
.7 | H18.7476 | 80.7380 7| 692.7919 03.3053
.8 | 522.7924 | 81.05681 .8 | 697.4650 93.6195
.9 | 526.8520 | 81.8672 .9 | 702.1538 03.9336
26.0 530.9202 | 81.6814 || 80.0 | 706.8583 04.2478
.1 535.0211 | 81.9956 1| 7T11.5786 94..5619
.} 530.1287 | 82.3097 .2 | 716.8145 94.8761
.8 | H43.2521 | B2.6289 .8 | 721.0662 95,1903
.4 | 547.3911 | 82.9380 4 | 725.8330 95.5044
.| 651.54569 | 83.2522 .5 | 730.6167 05.8186
.6 | 555.7163 | 83.5664 .6 | 785.4154 06.1327
T 539.9025 | 83.8805 LT | 740.2200 06. 4469
.8 | 564.1044 | 84.1947 .8 | 745.0601 06.7611
.9 | 568.8220 | 84.5088 | .9 | 749.9060 97.0752
27.0 | 572.5553 | 84.8230 || 81.0 | 754.7676 07.3804
L1 576.8043 | 85.1872 | .1 | 759.6450 97.7035
.2 | 581.0690 | 85.4513 | .2 | 764.5380 98.0177
.3 585.3404 | 85.76565 .B | 769.4467 98,3319
4 | 589.6455 | 86.0796 4| T14.83712 08.6460
.5 | £93.9574 | 86.3038 .5 | 779.3118 08.9602
6 508.2849 | 86.7080 .6 | 784.2672 09.2743
A 602.6282 | 87.0221 T | 789.2388 99.5885
B | (06.9871 | 87.3363 .8 | 794.2260 99,9026
.9 | 611.3618 | 87.6504 .9 | 799.2290 | 100,2168
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AREAS AND CIRCUMFERENCES OF CIRCLES,
(CONTINUED. )

g
E

Area.

W
o

g

RS DHNeT hRRO THIST RRRRD DRAOHN BhBRD

®

co
(=

2

804.2477
809.2821
814.3322
819.3980
824.4796

820.5768
§34.6808
830.8185
8449628
850.1229

855.2086
860.4902
865.6973
870.9202
876.1588

881.4131
886.6831
801.9688
807.2703
902.5874

907.9203
913.2688
918. 6331
024.0131
020.4088

934.8202
940.2473
945.6901
951.1486
956.6228

062.1128
967.61584
973.1307
078.6768
9842206

989.7980
995.3822
1000.9821
1006.5977
1012.2290

Cireum.

100,5310
100, 8451
101.1593
101.4734
101.9876

102.1018
102.4159
102.7301
103.0442
103.3584

103.6726
103.9867
104.3000
104.6150
104.9292

105. 2434
105.5575
105.8717
106.1858
106.5000

106.8142
107.1283
107.4425
107.7566
108.0708

108.3849
108.6991
109.0133
109.3274
109.6416

109.9557
110.2699
110.5841
110.8982
111.2124

111.5265
111.8407
112.1549
112.4680
112.7832

Diam.

Area,

Circum.

36.0
21

-2
-3
4

-5

.6

e
o0 =3

ca
-3

38.

RS RPDPVHD IS RWE—D DEHAIT RRERD D

[
=]

1017.8760
1023 .5387
1029.2172
10349118
1040.6212

1046.3467
1052.0880
1057.8449
1063.6176
1069.4060

1075.2101
1081.0209
1086.8654
1092.7166
1098.5835

1104.4662
1110.3645
1116.2786
1122.2083
1128.1538

1134.1149
1140.0918
1146.0844
1152.0927
1158.1167

1164.1564
1170.2118
1176.2830
1182.3698
1188.4724

1194.5906
1200.7246
1206.8742
1213.0896
1219.2207

1225.4175
1231.6300
1237.8582
1244.1021
1250.3617

113.0073
113.4115
113.7257
114,0398
114.3540

114.6681
114.9823
115.2965
115.6106
115.9248

116.23889
116.5531
116.8672
117.1814
117.4956

117.8097
118.1230
118, 4380
118.7522

119.0664

119.3805
119.6947
120.0088
120.3230
120.6372

120.9513
121.2655
121.5796
121.8938
122.2080

122.5221
122.8363
123.1504
123.4646
123.7788

124.0929
124.4071
124.7212
125.0854
125.3495
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AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED. )

Diam, Area. Circum. Dlam.| Area, Cireum,

A i L

40.0 | 1256.6371 | 125.6637 (44.0 | 1520.5308 | 138.2801
1 1262.9281 | 125.9779 | .1 | 1527.4502 | 188.5442
3 9| 19609348 | 126.2020 | .2 | 1534.8853 | 138.8584
.8 | 1275.5573 | 126.6062 | .3 | 1541.8360 | 139.1726
4 | 1281.8055 | 126.9208 | .4 | 1548.8025 | 139.4867
5| 1288.2498 | 127.2845 | .5 | 1555.2847 | 189.8009
6| 1204.6180 | 127.5487 | .6 | 1562.2826 | 140.1153
27| 1301.0042 | 127.8628 | .7 | 1569.2062 | 140.4292
.8 | 1307.4052 | 128.1770 | .8 | 1576.8255 | 140.7434
.9 | 1313.8219 | 128.4911 | .9 | 1583.8706 | 141.0575
41.0 | 1820.2543 | 128.8053 |45.0 | 1590.4313 | 141.3717
1| 1826.7024 | 129.1195 | .1 | 1597.5077 | 141.6858
.2 | 1833.1668 | 129.4336 | .2 | 1604.5999 | 142.0000
.3 | 1339.6458 | 120.7478 | .8 | 1611.7077 | 142.8142
4 | 1346.1410 | 180.0619 | .4 | 1618.8318 | 142.6283
.5 | 1852.6520 | 130.8761 | .5 | 1625.9705 | 142.9495
.6 | 1359.1786 | 130.6903 | .6 | 1633.1255 | 143.2566
7| 1865.7210 | 181.0044 | .7 | 1640.2962 | 143.5708
.8 | 1372.2701 | 131.3186 | .8 | 1647.4826 | 143.8849
.9 | 1378.8520  181.6327 | .9 | 1654.6847 | 144.1991
42.0 | 1885.4424 | 181.9460 [46.0 | 1661.9025 | 144.5133
.1 | 1392.0476 | 182.2611 | .1 | 1669.1360 | 144.8274
.2 | 1398.6685 | 182.5752 | .2 | 1676.3853 | 145.1416
.8 | 1405.3051 | 182.8894 | .3 | 1688.6502 | 145.4557
4 | 1411.9574 | 133.2035 | .4 | 1690.9308 | 145.7699
.5 | 1418.6254 | 138.5177 | .5 | 1608.2272 | 146.0841
6| 1425.8092 | 183.8318 | .6 | 1705.5392 | 146.8982
7| 1432.0086 | 134.1460 | .7 | 1712.8670 | 146.7124
.8 | 1488.7238 | 134.4602 | .8 | 1720.2105 | 147.0265
.9 | 1445.4546 | 184.7743 | .9 | 1727.5697 | 147.8407
43.0 | 1452.2012 | 185.0885 [47.0 | 1734.9445 | 147.6550
1| 1458.9685 | 185.4026 | .1 | 1742.8351 | 147.9690
.9 | 1465.7415 | 135.7168 | .2 | 1749.7414 | 148.2832
.3 | 1472.5852| 136.0810 | .3 | 1757.1635 | 148.5973
4| 1479.3446 | 186.3451 | .4 | 1764.6012 | 148.9115
.5 | 1486.1697 | 136.6593 | .5 | 1772.0546 | 149.2257
.6 | 1493.0105 | 186.9734 | .6 | 1779.5287 | 140.5398
7| 1499.8670 | 137.2816 | .7 | 1787.0086 | 149.8540
.8 | 1506.7393 | 187.6018 | .8 | 1794.5001 | 150.1681
.9 | 1513.6272 | 187.6x50 | .0 | 1802.0254 | 150.4823

: -
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AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED,)

Dinm, Area. Circum. [|Diam. Area. Cireum,
48.0 | 1809.56574 | 150.7964 || 52.0 | 2123.7166 | 163.3628
.1 | 1817.1050 | 151.1106 .1 2181.8926 | 163.6770
.2 | 1824.6684 | 151.4248 .2 | 2140.0843 | 163.9911
.9 | 1832.2475 | 151.7389 3| 2148,2017 | 164.3053
.4 | 1839.8423 | 152.0681 4| 2156.5149 | 164.6195
.5 | 1847.4528 | 152.3672 .5 | 2164.7537 | 164.9336
.6 | 1855.0790 | 152.6814 6] 2173.0082 | 165.2479
7| 1862.7210 | 152.9956 7| 2181.2785 | 165.5619
.8 | 1870.3786 | 153.3097 .8 | 2189.5644 | 165.8761
.9 | 1878.0519 | 153.6239 .9 | 2197.8661 | 166.1903
49.0 | 1885.7409 | 153.9380 || 53.0 | 2206.1834 | 166.5044
.1 | 1893.4457 | 154.2522 .1 2214.51656 | 166.8186
.2 | 1901.1662 | 154.5664 .2 | 2222.8658 | 167.1327
.3 | 1908.9024 | 154 .88056 .3 | 2281.2208 | 167.4469
4 | 1916.6543 | 155.1947 .4 2239.6100 | 167.7610
b | 1924.4218 | 155.5088 .5| 2248.0059 | 168.0752
.6 | 1932.2051 | 155.8230 .6 | 2256.4175 | 168.3804
L7 | 1940.0042 | 156.1372 .7 | 2264.8448 | 168.7035
.8 | 1947.8189 | 156.4513 .8 | 2273.2879 | 169.0177
LD | 1955.6493 | 156.7655 .9 | 2281.7466 | 169.3318
50.0 | 1963.4954 | 157.0796 || 54.0 | 2290.2210 | 169.6460
.1 | 1971.3572 | 1567.3938 .1 | 2208.7112 | 169.9602
.2 | 1979.2348 | 157.7080 .2 | 2307.2171 | 170.2743
.3 | 1987.1280 | 158.0221 .8 | 2815.7386 | 170.5885H
.4 | 1995.0370 | 158.3363 .4 | 2324.2759 | 170.9026
.5 | 2002.9617 | 158.6504 D | 2382.8289 | 171.2168
L6 | 2010.9020 | 158.9646 .6 | 2341.3976 | 171.5310
.T | 2018.8581 | 159.2787 LT | 2849.9820 | 171.8451
.8 | 2026,8209 | 159,.5929 .8 | 2358.5821 | 172.1593
.0 | 2084.8174 | 159.9071 9| 2367.1979 | 172.4735
51.0 | 2042.8200 | 160.2212 || 55.0 | 2375.8204 | 172.7876
.1 ] 2050.8395 | 160.5354 L1 | 2384.4767 | 173.1017
-2 | 2058.8742 | 160.8405 || .2 | 2393.1396 | 178.4159
.3 | 2066.9245 | 161.1637 || .3 | 2401.8183 | 173.7301
A4 | 2074.9905 | 161.4779 A | 2410.5126 | 174.0442
5| 2083.0728 | 161.7920 O | 2419.2227 | 174.3584
.6 | 2091.1697 | 162.1062 6| 2427.0485 | 174.6726
7| 2099.2820 | 162.4208 7| 2436.6809 | 174.9867
.8 | 2107.4118 | 102.7345 B | 2445.4471 | 175.3009
.9 | 2115.556638 | 168.0487 L9 2454.2200 | 175.6150
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AREIB AND CIRCUMFERENCES OF CIRCLES.

{CONTINUED.)
Diam. Area. Cirecum, |{Diam, Area. Circum,
56.0 | 2468.0086 | 175.9202 [|60.0 | 2827.4334 | 188.49506
.1 | 2471.8130 | 176.2433 .1 | 2836.8660 | 188.8007
.2 | 2480.6330 | 176.5575 .2 | 2846.3144 | 189.1239
.3 | 2489.4687 | 176.8717 .3 | 2855.7784 | 189.4380
.4 | 2408.8201 | 177.1858 .4 | 2865.2582 | 189.7522
.5 | 2507.1873 | 177.5000 .5 | 2874.7536 | 190.0664
.6 | 2516.0701 | 177.8141 .6 | 2884.2648 | 190.3805
LT | 2524.9687 | 178.1283 LT | 2893.7017 | 190.6947
.8 | 2533.8830 | 178.4425 .8 | 2003.3343 | 191.0088
.9 | 2042.8129 | 178.7566 .9 | 2012.8926 | 191.3230
57.0 | 2551.7586 | 179.0708 ||61.0 | 2922.4666 | 191.6372
.1 | 2560.7200 | 179.3849 .1 | 2082.0663 | 191.9513
.2 | 2569.6971 | 179.6991 .2 | 2941.6617 | 192.2655
.3 | 2578.6899 | 180.0183 .3 | 2051.2828 | 192.5796
.4 | 2587.6985 | 180.3274 .4 | 2960.9197 | 192.8038
0 | 2096.7227 | 180.6416 5 | 2970.5722 | 193.2079
.6 | 2605.7626 | 180.9557 .6 | 2980.2405 | 193.5221
.7 | 2614.8183 | 181.2699 LT ] 2989.9244 | 193.8363
.8 | 20623.8806 | 181.5841 .8 | 2999.6241 | 194.1504
.9 | 2632.9767 | 181.8082 -9 | 3009.8395 | 194.4646
58.0 | 2642.0794 | 182.2124 (|62.0 | 8019.0705 | 194.7787
.1 | 2651.1979 | 182.5265 .1 | 8028.8173 | 195.0029
.2 | 2660.3321 | 182.8407 .2 | 3038.5798 | 195.4071
.8 | 2069.4820 | 183.1549 .3 | 8048.8580 | 195.7212
-4 | 2678.6476 | 183.4690 4 | 3058.1520 | 196.0354
.0 | 2687 8289 | 183.7832 .5 | 3067.9616 | 196.3495
.6 | 2697.0259 | 184.0973 L6 | 3077.7869 | 196.6637
LT | 2706.2386 | 184.4115 .7 | 8087.6279 | 196.9779
.8 | 2715.4670 | 184.7256 .8 | 8097.4847 | 197.2920
.9 | 2724.7112 | 185.0898 .9 | 8107.8571 | 197.6062
59.0 | 2733.9710 | 185.3540 (|63.0 | 3117.2453 | 197.9203
.1 | 2743.2466 | 185.6681 L1 | 8127.1492 | 198.2845
.2 | 2752.5878 | 185.9823 .2 | 3137.0688 | 198.5487
.3 T61.8448 | 186.2964 .3 | 8147.0040 | 198.8625
4 | 2771.1675 | 186.6106 A4 | 3156.9550 | 199.1770
.5 | 2780.5058 | 186.9248 .5 | 8166.9217 | 199.4911
.6 | 2780.8599 | 187.2389 .6 | 3176.9043 | 199.8053
.7 | 2799.2297 | 187.5531 || .7 | 3186.9023 | 200.1195
.8 | 2808.6152 | 187.8672 8| 3196.9161 | 200.4336
.9 | 2818.0165 | 188.1814 .9 | 3206.9456 | 200.7478
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AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

Diam, Area, Circum, ||/Diam. Area. Cirenm,
64.0 | 3216.9909 | 201.0620 |[I68.0 | 3631.6811 | 213.6283
.1 | 8227.0518 | 201.8761 .1 | 8642.8704 | 218.9425
.2 | 8287.1285 | 201,6902 .2 | B653.0754 | 214.2566
3 | 8247.2222 | 202.0044 .3 | B663.7960 | 214.5708
.4 | 8257.8280 | 202.3186 .4 | 3674.5324 | 214.8849
.0 | 8267.4527 | 202.6827 .0 | 3685.2845 | 215.1991
L6 | 3277.5922 | 202.9469 .6 | 8696.0523 | 215.5183
T 8287.7474 | 203.2610 .7 | 8706.8859 | 215,8274
.8 | 8297.9183 | 203.5752 .8 | 3717.6351 | 216.1416
.9 | 8308.1049 | 203.8894 .9 | 8728.4500 | 216.4556
65.0 | 3318.8072 | 204.2035 |(69.0 | 3739.2807 | 216.7699
.1 | 8328.5258 | 204.5176 .1 | 83750.1270 | 217.0841
.2 | 3338.7590 | 204.8318 2 T60.9801 | 217.3982
.3 | 3349.0085 | 205.1460 .3 | 8771.8668 | 217.7124
.4 | 8859.2736 | 205.4602 4 | 3782.7603 | 218.0265
.5 | 8369.55645 | 205.7743 .5 | 8793.6695 | 218.3407
.6 | 8379.8510 | 208,0885 .6 | 3804.5944 | 218.6548
.7 | 8800.1633 | 206.4026 .7 | 8815.56850 | 218. 9690
.8 | 8400.4918 | 206.7168 .8 | 8826.4913 | 219.2832
.9 | 8410.8350 | 207,0810 .9 | 8837.4688 | 210.5973
66.0 | 3421.1944 | 207.3451 ||70.0 | 8848.4510 | 219.9115
.1 | 8431.5695 | 207.6593 .1 | 3859.4544 | 220.2256
.2 | 8441.9608 | 207.9734 .2 | 3870.4786 | 220.5398
.3 | 8452.3669 | 208.2876 .3 | 3881.5084 | 220.8540
4 | 3462.7801 | 208.6017 -4 | 8892.5590 | 221.1681
b | 8473.2270 | 208.9159 .5 | 8903.6252 | 221.4823
.6 | 3483.6807 | 209.2301 6 | 3914.7072 | 221.7064
LT | 8494.1500 | 209.5442 .7 | 8925.8049 | 222.1106
.8 | 3504.6351 | 209.8584 .8 | 3936.9182 | 222.4248
.9 | 8515.1859 | 210.1725 .9 1 8048,0473 | 222.7389
67.0 | 3525.6524 | 210.4867 |71.0 | 3959.1921 | 223.0531
.1 | 3586.1845 | 210.8009 .1 | 8970.8526 | 223.3672
.2 | 8546.7824 | 211.1150 .2 | 8081,5280 | 223.6814
.3 | 8557.2060 | 211.4292 .3 | 8992.7208 | 223.9956
.4 | 3567.8754 | 211.7488 .4 | 4003.9284 | 224.3007
.5 | 8578 4704 | 212.0575 .5 | 4015.1518 | 224.6239
.6 | 8589.0811 | 212.3717 .6 | 4026.3908 | 224.9380
.7 | 8699.7075 | 212.6858 .7 | 4037.6456 | 225.2522
.8 | 8610.3497 | 213.0000 .8 | 4048.9160 @ 225.5664
.9 | 8621.0075 | 213.8141 .9 | 4060.2022 | 225.8805




JONES & LAUGHLINS, LIMITED.

273

AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

Dinm. Area, Cireum. llllll.m. Area, Clrenm.
2.0 | 4071.5041 | 226.1947 |[76.0 | 4536.4508 | 238.7610
.1 | 4082.8217 | 226.5088 L1 | 4548.4067 | 289.0752
.2 | 4094.1550 | 226.8230 || .2 | 4560.8673 | 2398804
.8 | 4105.5040 | 227.13871 B | 4572.8440 | 289.7085
4 | 4116.8687 | 227.4513 || .4 | 4584.3877 | 240.0177
.5 | 4128.2401 | 227.7655 || .5 | 4596.3464 | 240.8318
6 | 4189.6452 | 228.0796 G| 4608,8708 | 240.6460
LT | 4151.0571 | 228.8938 LT | 4620.4110 | 240.9602
.8 | 4162.4846 | 228.7070 || .8 | 4632.4009 | 241.2743
.9 | 4178.92790 | 2290.0221 .9 | 4644.5384 | 241.5885
78.0 | 4185.3868 | 229.8363 |77.0 | 46506.6257 | 241.9026
1| 4196.8615 | 229.6504 || .1 | 4608.7287 | 242.2168
.3 | 4208.38519 | 229.9646 .2 | 4680,8474 | 242.5310
.8 | 4219.8579 | 230.2787 || .3 | 4602.9818 | 242.8451
A | 4931.8707 | 230.5920 || .4 | 4705.1819 | 243.1502
5| 4242.9172 | 280.9071 || .5 | 4717.2077 | 248.4734
.6 | 4254.4704 | 281.2212 || .6 | 4729.4792 | 243.7876
7| 4266.0804 | 281.5854 || .7 | 4741.0765 | 244.1017
.8 | 4277.6240 | 231.8495 || .8 | 4753.8804 | 244.4159
9 | 4989.9248 | 232.1637 || .9 | 4766.1181 | 244.7301
74.0 | 4800.8403 | 232.4779 |78.0 | 4778.8624 | 245.0442
| 4312.4721 | 232.7920 A | 4790.6225 | 245.3584
.2 | 4824,.1195 | 283.1062 .2 | 4802,8083 | 245.6725
.3 | 4835.7827 | 283.4208 || .3 | 4815.1807 | 245.9867
4 | 4347.4616 | 233.7345 || .4 | 4827.4060 | 245.3009
.5 | 4350.1562 | 234.0487 || .5 | 4889.8108 | 246.6150
.6 | 4370,8064 | 234.3628 .0 | 4852.1584 | 246.9292
7| 4382.569%4 | 234.6770 || .7 | 4864.5198 | 247.2433
B | 4804.8341 | 234.9911 || .B | 4876.8898 | 247.5575
0 | 4406.0016 | 235.8058 || .9 | 4880.2685 | 247.8717
75.0 | 4417.8647 | 235.6194 [[79.0 | 4901.06009 | 248.1858
.1 | 44290.6585 | 285.9330 1| 4014.0871 | 248.5000
3| 4441.4580 | 236.2478 || .2 | 4926.5199 | 248.8141
.8 | 4458.2788 | 236.56190 .8 | 4938.0685 | 240,1283
4 | 4405.1142 | 236.8761 || .4 | 4051.4828 | 249.4425
5 | 4476.9650 | 237.1002 || .5 | 4908.9127 | 249.7566
6 | 4488.8382 | 237.5044 || .6 | 4076.4084 | 250.0708
7| 4500.7168 | 287.8186 | .7 | 4988.9198 | 250.3850
.8 | 4512.6151 | 238.1827 8 | 50014469 | 250.6991
9 | 4524.5206 | 238.4469 || .9 | DO13.9807 | 251.0183
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AREAS AND CIRCUMFERENCES OF CIRCLES.
(CONTINUED.)

Diam, Area, Cireum, ||/Diam, Area, Cireum.
80.0 | 5026.5482 | 251.8274 | 84.0 | 5541.7694 | 263.8938
.1 | 5039.1225 | 251.6416 .1 | 5564.9720 | 264.2079
.2 | B051.7124 | 251.95567 | .2 | 5568.1902 | 264.5221
.3 | 5064.3180 | 252.2699 .8 | 5581.4242 | 264.8363
4 | 5076.9394 | 252.5840 .4 | 5594.6739 | 265.1514
.5 | 5089.5764 | 252.8082 .5 | 5607.9392 | 265.4646
.6 | 5102.2292 | 253.2124 .6 | 5621.2208 | 265.7787
LT | 5114.8977 | 253.5265 LT 5634.5171 | 266.0920
.8 | 5127.5819 | 253.8407 .8 | 5647.8296 | 266.4071
.9 | 5140.2818 | 254.1548 .9 | 5661.1578 | 266.7212
81.0 | 5152.9973 | 254.4690 | 85.0 | 5674.5017 | 267.0854
.1 | 5165.7287 | 254.7882 .1 | H687.8614 | 267.3495
.2 | B178.47567 | 2565.0973 .2 | 5701.2367 | 267.6637
.3 | 5191.2384 | 255.4115 .3 | BT14.6277 | 267.9779
.4 | 5204.0168 | 255.7256 .4 | 5728.0345 | 268.2020
.0 | 5216.8110 | 256.0398 . | 5741.4569 | 268.6062
L6 | 5229.6208 | 256.3540 .6 | 5754.8051 | 268.9203
LT | H242.4463 | 256.6681 LT | 5768.8490 | 269.2345
.B | 5255.2876 | 2566.9823 .0 | D781.8185 | 269.5H486
.9 | 5268.1446 | 257.2966 .9 | 5795.3088 | 2069.8628
82.0 | 5281.0173 | 257.6106 | 86.0 | 5808.8048 | 270.1770
.1 | 5203.9056 | 257.9247 .1 | 5822.38215 | 270.4911
.2 | 5306.8097 | 258.2389 .2 | H835.8589 | 270.8058
.8 | 5319.7205 | 258.5581 .3 | 5849.4020 T1.1194
.4 | 5332.6650 | 258.8672 .4 | HB62.9659 | 271.4336
.0 | 5345.6162 | 259.1814 .5 | 5876.5454 | 271.7478
.6} 5358.5832 | 259.4950 .61 5890.1407 | 272.0619
L7 | 5371.5658 | 259.8097 T | 5908.7516 | 272.8761
.8 | 5884.5641 | 260.1239 .8 | HO17.8783 | 272.6902
.9 | 5397.5782 | 260.4380 .9 | 5931.0206 | 273.0044
83.0 | 5410.6079 | 260.7522 | |87.0 | 5944.6787 | 273.3186
.1 | 5423.6534 | 261.0663 .1 | 5958.8525 | 273.6327
.2 | 5436.7146 | 261.38056 .2 | 5972.0420 | 273.9469 .
.3 | 5449.7915 | 261.6947 .3 | 5985.7472 | 274.2610
.4 | 5462.8840 | 262.0088 .4 | 5999.4681 | 274.5752
.5 | 5475.9023 | 262.3230 .0 | 6013.2047 | 274.8894
.6 | 5489.1163 | 262.6371 .6 | 6026.957 275.,2035
.7 | 5502.2561 | 262.9513 LT | 6040.7250 | 275.5107
.8 | 5515.4115 | 263.2655 .8 | 6054.5088 | 275.8318
.9 | 55628.5826 | 263.5790 .9 | 0068.3082 | 276.1460




JONES & LAUGHLINS, LIMITED.

275

AREAS AND CIRCUMFERENCES OF CIRCLES.
(COXTINUED.)

!Diam.

Diam Area. Cireum. Area. Cireum.
88.0 | 6082.1234 | 276.4602 !92.0 6647.6101 | 289.0265
.1 | 6095.9542 | 276.7743 .1 | 6662.0692 | 289.3407
.2 | 6109.8008 | 277.0885 .2 | 6676.5441 | 289.6548
.8 | 6123.6631 T7.4026 .3 | 6691.0847 | 289.9690
.4 | 6137.5411 | 277.7168 .4 | 6705.5410 | 290.2832
.5 | 6151.4848 | 278.0309 .5 | 6720.0630 | 290.5973
.6 | 6165.3442 | 278.3451 .6 | 6734.6008 | 290.9115
L7 | 6179.2693 | 278.6593 LT | 6749.1542 | 201.2256
.8 | 6193.2101 | 278.9740 .8 | B763.7233 | 201.5398
.9 | 6207.1666 | 279.2876 .9 | 6778.3082 | 291.8540
86.0 | 6221.1380 | 279.6017 | 93.0 | 6792 .9087 | 202.1681
.1 | 6235.1268 | 279.9159 .1 | 6807.5250 | 292.4823
.2 | 6249.1304 | 280.2301 .2 | 6822.1569 | 203.7964
.3 263.1498 | 280.5442 .3 | 6836.8046 | 293.1106
4 | 6277.1849 | 280.8584 .4 | 6851.4680 | 203.4248
.0 | 6201.2856 | 281.1725 .0 | 63066.1471 | 2903.7589
.6 | 6305.38021 | 281.4867 .6 | 6880.8419 | 294.0531
.7 | 6319.3843 | 281.8009 LT | 6895.5524 | 294.3672
.8 | 6333.4822 | 282.1150 .8 | 6910.2786 | 294.6814
.9 | 6347.5958 | 282.4202 L9 | 6925.0205 | 294.9956
90.0 | 6361.7251 | 282.7433 [04.0 | 6939.7782 | 205.3007
.1 | 6375.8701 | 283.05675 .1 | 6954.5515 | 295.6239
.2 | 6390.0809 | 283.3717 .2 | 6969.3106 | 295.9380
.3 | 6404.20573 | 283.6858 .3 | 6984.1453 | 296.2522
.4 | 6418.3995 | 284.0000 .4 | 6998.9658 | 296.5663
.0 | 6432.6073 | 284.8141 .0 | T013.8019 | 296.8805
.6 | 6446.8300 | 284.6283 .G | T028.6538 | 207.1947
LT | 6461.0701 | 284.9425 .7 | T043.5214 | 297.5088
.8 | 6475.8251 | 285.2566 .8 | T058.4047 | 297.8230
.0 | 6489.5058 | 285.5708 .9 | 7073.38033 | 288.1371
91.0 | 6503.8822 | 285.8849 [95.0 | T088.2184 | 298.4513
.1 | 6518,1843 | 286.1991 .1 | T103.1488 | 298.7655
.2 | 6532.5021 | 286.5133 .2 | 7118.1950 | 299.0796
.8 | 6546.8356 | 286.8274 .3 | T133.0568 | 299.3938
4 | 6561.1848 | 287.1416 | .4 | 7145.0843 | 299.7079
.5 | 6575.5498 | 287.4557 .b 7163 L0276 | 300.0221
.6 | 6589.9304 | 287.7699 L6 | T178.0366 | 300.8363
.7 | 6604.3268 | 288.0840 .7 | 7193.0612 | 300.6504
.8 | 6618.7388 | 288.8982 .8 | T208.1016. | 300.9646
.9 | 6688.1666 .9 | T223.1577 | 801.2787

288.7124
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AREAS AND CIRCUMFERENCES OF CIRCLES.

(CONTINUED,)

Dinm, Area. | Circnm. | :lllmn.| Area. Cirenm.
06.0 | T238.2205 | 301.5029 || ﬂﬁ.lli T542.0640 | 307.8761
T258.8170 | 801.9071 1) THGH. 3656 | 805.1902
T208.4202 | 302.2212 2 THT3.7880 | 308.5044
T293.5801 | 302.5854 .3 T580.2101 | B08.8186

7208.6737 | 802.8405 .4: 76046048 | 809.1327

T313.8240 | 503.1637 S5 7620.1203 | 809.4469
3289001 | 8503.4779 -6 7635.6005 | 800.7610
T344.1718 | 303.7920 .'J': TO51.1054 | 810.0752
8
9

.

T350.3603 | 304.1062 3 T60G.G170 | 310.3804
THT4.5824 | 304.4203 T682.1444 | 310.7035

T480.8113 | 304.7345 || 99.0, T697.6803 | 811.0177
T405. 0559 | 305.0486 L) T718.2461 | 811.3818
T420.3162 | 305.3628 .2 T728.8206 | 811.6460
T435 5022 | 305.6770 .3! TT44.4107 | 311.9602
T450.88390 | 305.9911 4] 7760.0166 | 812.2743

T466.1913 | 306.3053 .5‘ T775.6882 | 812.5885
T481.5144 | 306.6194 6] 7791.2754 | 312.9026
7496.8532 | 306.9536 .T) T806.9284 | 313.2168
TH12.2078 | 807.2478 B[ T822.5071 | 813.5300
TH27.5780 | 307.5619 ) T888.2815 | 313.8451

100.0] 7853.9816 | 814.1598

5

CTIATT pBW-D SHTSN BB~

To compude the avea or circumference of a diameler greater
than 100 and less than 1001 :

Take out the area or cireumference from table as though
the number had one decimal, and move the decimal point
two pluces fo the right for the arcs, and one place for the
circnmference,

EXAMPLE—Wanted the area and ecircumference of 567, The
tabulir aren for 66.7 is 25240087, and cireumference 178,1288, There-
fore urea for 507 = 252406.87 and circumference = 1781283,

To compute the area or civeumference of a diameter greater
than 1000 :

Divide by a factor, as 2, 3, 4, 5, ete., if practicable, that
will leave a quotient to be found in fable, then multiply the
tabular area of the quotient. by the square of the factor, or
the tabular circumference by the factor,

EXAMPLE—Wanted the area and circumference of 2109, Divid-
ing by 1} the quotient 18703, for which the aren is 888150.84, and the
circumference 2208.54. Therefore area of 2100 = 38815084 X 9 =
840835750 and clrcumference = 2208.54 X § = 025,62,
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LOGARITHMS OF NUMBERS.

a 5]8i7‘8 9 | biff

{0086/0128/0170

10 [0000/0043] |U21 !oz,slnzm,um 0374, 40

L

| fSoooo

04140453 049).'00‘!1

0792|0828 0864 '0399
1139{1173 1206/1239

0934] 0969/1004
1271] 1803/1335

0569 (}807‘0644 U{i&S!O?lQ 0755| 87

1038 107211106, 33
1367|1389 1430, 31

l |

14 [1461(1492 1523|1553 1584I 16141644 167317031732 20
15 [1761(1790 1!:!181134? 1875/ /190319311959 1987 2014| 27
16 [2041(2068 200521222148 [2115 2201(2227)22563 2270 25

17 (23042330 2355/2380(2405| 2430 245524802504 2520| 24
18 |2553 2577|2601 |2625(2648 2672 26052718 2742(2765| 23
19 (27882810 2833|2856/2878 2900i2923’2945i2967'2989 21

30103032/ 3054/3075|3096 3113.3139 8160 31813201 21

I
32293243 3263(3284 3304 |3 324 3345 3565 3380 3404 20
3424(3444 3464|3483(3502| 3522 3541|3560 3579 3508| 19
23 3617|3636 /365536743692 ‘i711|3729 3747 3766/3784] 18

‘3802 8820(3838 3856|3874 8892 3900]3927|3945 3962/ 17
25 39793997 4014/4051/4048 214099 4116/4153| 17
I4I50 4166/4183/42004216/||42324249 42654281 4208 16
14314/4330(4346/4362(4378||4393 4409|4425 444014456/ 16
14472 4487(4502/4518(4533| | 4548 4564/4579 4594/4600] 15
4624 4{i3ﬂ|4654 46604683 46984713 4728 4742 4757| 14

30 !ﬁ 4786/4800/ 4814|4820 4543 4857 4871/4886/4900| 14

|
31 !4914 4928'4942 4055(4969 | 498314907 5011|5024 (5088 13
5051/5065/5079{5092|5105(5119/5182|5145 /5169 5172 13
5185/5198 5211|5224 5287 5250|5268 52765280 5302) 13

5315{5328(5340/5353{5366 53783891 5408 5416/5428 13
35 54415453 5465/5478(5490| 5502(5514 5527 5589 5551 12
86 |5363/55755587/5509(3611) 5623 033.,|a54. a608|5670 12

5652 5604(5705(717(5729|5740 5752 5763(5775,5786| 12
38 5798(58005821/5882/5843) 5855 5866(5877 5888[5899 12
89 |5911[5922|5053(50445055 5960 5077 39885099 6010] 11

M| O _1&|h;| s|afs|e|7 I?I?IT‘;

B e e i ma e o e ol
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JONES & LAUGHLINS, LIMITED,

LOGARITHMS OF NUMBERS—CONTINUED.

o0

1‘2 3

4

5|e\7 8

9

6021

,go_ag!amzmosa

w004 oo

6128
6232
6335

6455
G532

|
|
16135 6149/6160

6243 625316263
6345 63556365

6444 64546464

6542(6551 6561

|
16180
6284
'1-8385

6170
6274
6375

6474|6484
6571

isaeo-

|
60856096|6107

6117

619162016212
6204 63046314
6395 6405(6415

64584 6403 6503 6513
6590 6399 6609

6222
6325
6425

6522
6618

6628|6637

6721 |6730
6812 6821
6902|691 1

bm-]ﬁﬁsa'sﬁas
67996749 6758
(8306839 6848
6920|3923f6937

66846693

67766785
6866 6875
6955 6964

6675
i

{6767
6857
i6946

6702'|6712
6""94 6803
()884 6893
69':'2 6981

6990 6998

70077016

7024||

7033 7042|7050
|

7059(7067

707037084
7160{7168
TR43/7251|7

7324
404
7482

7559
7634
7709

1332
7412
7490

TH66
642

7(19317 101

T177/ 7185
59 7267

7340,7348|7356
74197427 7435
749775057513

T5T4{T552 758017
;649 '7657*7564
2&17”31l7738

110
7193

205

7118
7202]
|7284

}"364
(7443
7520

7126
7210
7202
7372
45
7528

T604
7679

7135
T218
7300

T3R80
7459
7536

612
T686

1597
T672

|
7143 7152
72267235

13081"‘310

738817306
74667474
75437551

7619|7627
769417701

TT45(7752/7760,

1767|774

77167
TT8R(TT8Y|T

TI96 7503 7810

7853(7860
7924|7031
|7993/8000

130628069
18129/8136
8195|8202

82618267
8325 8331
18398 8305

7868 71875(7852
7938 7945(7952
8007|8014(8021

8075(8082 8089
8142/8149 8156
8209 8215 8222

8274/8280/8287
83388344/8351
8401(8407|8414

2|38

E}o 1

7818 7825|7832

7839(7846

7889|7896
7959 7966
sozsi 8035
8096/8102
8162 8169
8228(8235

8203/8200
8357|8363
8420| 8426

7908
978
5041

8109
8176
8241

8306/
8370
8432

7910
TO80|7T987
8048 8055

8116/8122
8182(8189
8248|8254

8312[8819
13376/8382
8439|8445

7017

Diff,

1

10
10
10

10
10
9

C=R-=H-]

=¥ OO oo ©

=

-1 O =1 -3 T~

5|e

8|9

Bl cos
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LOGARITHMS OF NUMBERS—CONTINUED.

3| 4

oo R L R M

70
71
73
74
76
77
79
80
81

183

84
86
87
89

20
21

23
94
26
o7
99

84518457 8463

8513 8-")’19!8525

8573 8579i8585
8633 saaalm

86928698 8704
8751|8756/8762
8808/8614 8820

8865,8871|8876
892118027 8032
876 8862087

84708476

8581 8587
85018597
86518657

|8|10 8’7lﬁ
8768877
882588311883

8882/8887
8938/8043
89938998

888

1848284888404

545/8540(8555
8608/8609(8615
8663|3669(8675

8722|8727 8733
877 9 8785/8791
7|8842/8848

185008506

856118567
86218627
86818636
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870718802
8854/8859

18803 8899(89048910/8915

18049/8954/8960

19004 9009 9015

l
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9020/9025

i 0

904719053

ﬁs 90639069

9074/9079

9085909019096
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9204 9299 9304
9345 9350(9355
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9445 9450/9455
940404990504

9101|9106
915419159
9206/9212||

92589263
93099315
9860/9365

9410/9415
94609465
9500951 3|

0542(9547 9552

05579562

9112 911719122
9165 917010175
9"1[ 92220227

19269/9274/9279

9320/9325|9330
937093759380

942010425/9430
946904749479
9518 952319528

9128|9133
91809186
9232(0238

02849289
93350340
9385(9390

9435(9440
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95819586

9590 95959600
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07319736(9741
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08689872(8877
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097459750
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9836984

9881 |9386
9926 9930
9969|9974

0614 9619 0624
9&61 9666 9671
9708,

I
75419759 9763
9800 9803‘9809
9845 9800@804

‘9890 0894/0800)

993499399943
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9628/9633

(9713 9717

96759680
972219727
(97689773
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JONES & LAUGHLINS, LIMITED.

NATURAL SINES, TANGENTS AND SECANTS,
ADVANGING BY 10 MIN.

Min.

Sine.

Tangent| Secant.

g8 8=8 888 858

L0029
0058

r

L0116
0145

L0175
-0204
L0233

L0262
L0201
L0320

L0349
L0378
L0407

L0436
L0465
L0494

.0523
0552
0581

0610/
0640
0669

0698
0727
0756

L0785
0814
.0843

.0000| 1.0000/
.0029] 1.0000|
.0058{ 1.0000

-0087| 1.0000
L0116{ 1.0001
.0145] 1.0001

L0175) 1.0002
L0204 1.0002
L0233 1.0003

-0262] 1.0003
0201
0520

L0349
L0878 1.0007
L0407] 1.0008

.0437] 1.0010
0466/ 1.0011
L0495 1.0012

.0524{ 1.0014
.0553| 1.0016
L0682 1.001%

L0612 1.0019
.0641{ 1.0021
L0670] 1.0022

-0699) 1.0024
0729 1.0027
L0758 1.0029

L0787] 1.0031
0816 .0033

ek ek

L0005
.0006

.

s

e

.0846] 1.0036|

0004

|

|

|
5 00
10
20

30
40
30

6 00
10
20

30
40

=
.

7100
10
20

30
40
50

8 | 00
10
20

30
40
| 50

900
10
20

30
10
| |80

Dz | Min.

Sine. |Tangent

L0872 0875
L0901] L0904
L0929

I.ﬁBi’iE
0087|0992
1016} .1022

1045 .1051
1074 1080
1103/ .1110

1132 1139
.Iltil 1169
.1190‘ L1198

.1219] .1228
L1248 .1257
L1276/ .1287

J1305) L1817
L1834 .1846
.1363) 1876

.1892| .1405
.1421] .1485
1449 1485

.1478| 1495
.1507] L1524
.1536) .1554

.1564) .1584
.1593| 1614
.1622| .1644

L0934
L0963

ek ek ek ek ek ek b ek ik ek ek ek

1650, 1673
L1679 .1703
.1708) .1733

Secant.

0038
L0041
L0043

L0046
0049
0052

1.0086
1.0090
1.0004
1.0098
1.0102
1.0107

1.0111
1.0116
1.0120

1.0125
1.0129
1.0134

1.0139
1.0144
1.0149
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NATURAL SINES, TANGENTS AND SECANTS.
(CONTINUED.)

Min.

Sine.

Tangent I

10

11

12

13

14

828 538 8=8 2158

30
40

1736/ .1763
1765, .1798

.1704( .1823

1822
.1851
L1880

1908
L1937
. 1965

1994
.2022
2051

. 2079
.2108
.2136

.2164
L2198
2221

. 2250
2278
.2306

2334
L2363
.2301
.2419
L2447
L2476

1853
L1883
1914

L1044
L1974
.2004

.2085
.2065
. 2005

2126
2156
-2186

2217
2247
. 2278

. 2809
L2349
2370

2401
2432
.2462
.2493

2524
.2555

L2504
.2582

.2560
J

. 2586
L2617
2648

Secant. !
|

1.0154
1.0160
I'Dlﬁﬁ

1.0170
1.0176
1.0181

1.0187
1.0193
1.0199

1.0205
1.0211]
1.0217

1.0223
1.0280
1.0236

1.0248
1.0249
1.0256

1.0263
1.0270
1.0277

1.0284
1.0201
1.0209

1.0306
1.0314
1.0321

1.0320
1.0837
1.0845

tmgi Min.
|

18

|15. 00
1

20

30
40

"

50

00
10
20
30
40
50
00

10
20

30
40

10
20
30

40
50

20
30

Bine,

Tangent

Secant.

.2588
0 |.2616
.2644

2673
2700
2728

2756/
2784
2812

L2840/
.2868
2806
2024
L2052
2079

.3007
.3035
.3062

.3000
.3118
3145

3178
3201
. 3228

. 3256/
.3283
3311

. 3338
- 8365
.3303

. 2679
2711
2742

2178
2836,

L2867
L2890
.2081

2962
. 2094
.3026{

3057
L3089
8121

. 3158
L3185
8217

8249
3281
8314

13378
3411

847
. 8508

3541
3574
3607

1.0353
1.0361
1.0869

1.0877
1.0886
1.0594

1.0405
1.0412
1.0421

1.0429
1.0439
1.0448

1.0457
1.0466
1.0476

1.0485
1.0495
1.0505

1.0515
1.0525
1.0535

1.0545
1.05556
1.0566

1.0576
1.0587
1.0598

1.0608
1.0619%
1.0631
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NATURAL SINES, TANGENTS AND SECANTS.

(CONTINUED.)

21

22

23

24

. | Bine.

Tangent

Secant.

| . 83420

|.3475
=

. 352
8557

.8584
.3611
. 8638

.8665
.8692
.8719
8746
8718
.8800
3827
.8881
.3934
13961

3087
.4014|
.4041

.4067

4094] .4487

-4120

4147
4178

L3640
367
3706

3739
.BT72
.3805

.3839
.3872
L3906

.3930
3073
.4006

4040
4074
L4108

4142
4176
4210

4245
4279
4514

.4348
.4383
4417

4452

4522
45

4628

1.0642]

1.0653
1.0665

1.0676
1.0688
1.0700

1.0711
1.0723
1.0736
1.0748
1.0760
1.0773

1.0785
1.0798
1.0811

1.0824
1.0837
1.0850

1.0864
1.0877
1.0891

.0804
L0918
0932

.0046
.0961
1.0075

1.0989
1.1004
1,1019

ek

(25

Deg

26

27

28

29

Min.

00
10
20

30
40
50
00
10
20
30

50

258

Sine.

Tangent|

Becant.

.4226
L4253
4279

.4305
4531
.4358

.4384
4410
.4436

4462
40 |.
4514

.4540
4566
4592

4617
.4669

-4695
4720
4746

4772
4797
4823

.4874
. 4899

.4924
.4950
.4975

4663
4699
4734

AT0
4806
4841

4877
4913
4950

4986
.h022
L0059

. 5085
.56132
-5169

5206
5243
.5280/

.a317
.5304
5392

.5430
5467
.55605

55438
.5581
5619

.H658
5696
5735

1.1034
1.1049
1.1064

1.1079
1.1095
1.1110

1.1126
1.1142
1.1158

1.1174
1.1190
1.1207

1.1223
1.1240
1.1257

1.1274
1.1201
1.1308

1.1326
1.1343
1.1361

1.1379
1.1397
1.1415

1.1434
1.1452
1.1471

1.1490
1.1509
1.1528




JONES & LAUGHLINS, LIMITED. 283 1'
NATURAL SINES, TANGENTS AND SECANTS.
(coxTINUED.)
Degr| Min Socant. || Deg| Min. | Sine, Tangent| Secant.
30| 00 |. 1.1547(35 | 00 |.5736( .7002 1.2208
10 l.l&!!ﬁl 10 |.5760] .T046{ 1.2233
20 1.1586 20 |.5 a 1.2258
30 1.1606 30 [.5807] .7138| 1.2283
40 1.1626 40 [.6831] .7177) 1.2300
50 1.1046 50 [.5864) .7221| 1.2386
31| 00 |, 1.1066/(36 | 00 |.5878| .7265] 1.2361
10 |.5 1.1687 10 L5901 .7810| 1.2387
20 1.1707 20 |.5025) .7355] 1.2413
30 1.1728 30 |.5 JT400f 1.2440
40 1.1749 40 |.6072 .7445] 1.2467
50 1.1750 50 [.5995) .T490( 1.2404
32| 00 |. 1.1792/ 37| 00 [.6018 .7536] 1.2521
10 1.1818 10 [.6041] 7581 1.2549
20 1.1835 20 |.6065) (7627 1.25677
30 1.1857 80 |. JT673] 1.2605
40 |. 1.1879 40 |.6111) .7720] 1.2633
50 |. 1.1901 50 |.6134] .7706) 1.2661
33| 00 |. 1.1924|38| 00 |.6157| .7818 1.2690
10 1.1046 10 |.6180 . 1.2719
20 1.1969 20 [.6202] .7907) 1.2748
30 |. 1.1902 30 |.6225 .T954| 1.2778
40 1.2015 40 |.6 . 1.2808
50 |. 1.2039 50 |.6271) . 1.2837
34 00 |. 1.2062 /39 00 |.6203( .8008] 1.2868
10 1.8 10 |.6316) .8146] 1.2808
20 1.2110 20 |. 8195| 1.2929
30 |. 1.2184 30 |.6861| 8243 1.2060
40 |. 1.2158 40 |. 82021 1.2091
50 1.21&3“ 50 |. .8342( 1.3022
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JONES & LAUGHLINS, LIMITED.

NATURAL SINES, TANGENTS AND SECANTS.

(CONTINUED.)
Deg| Min, | S8ine. |Tangent| Secant, || Deg| Min. | Sine. %Tnngont. Secant,
40| 00 |.6428 .8391| 1.8054 45| 00 |.7071/1.0000] 1.4142
10 [.6450 .8441| 1.3086 | | 10 [.7092/1.0058| 1.4183
20 |.6472 .8491] 1.3118|| | 20 [.7112/1.0117| 1.4225
30 |.6494) .8541| 1.3151 30 [.71831.0176] 1.4267
40 |.6517] .8591| 1.3184 40 [.71531.0235 1.4310
50 |.6539| 8642 1.8217| | 50 |.71731.0295) 1.4352
41| 00 |.6561) .8693| 1.3250|/46 | 00 |.71931.0355| 1.4396
10 |.6588) .8744] 1.3284|| | 10 |.72141.0416] 1.4439
20 |.6604) .8796 1.3318r 20 |.7234 1.0477) 1.4483
30 |.6626| .8847| 1.3352| | 80 |.7254'1.0538| 1.4527
40 |.6648| .8899) 1.3386| | 40 .72741.0599 1.4572
50 |.6670 .8952| 1.3421 50 |.72041.0661| 1.4617
42/ 00 |.6691) .9004] 1.3456 47| 00 |.7314/1.0724| 1.4663
10 |.6718) .9057) 1.8492 10 |.7333/1.0786| 1.4709
20 (.6734f 9110 1.&521] 20 .73531.0850| 1.4755
30 |.6756( .9163| 1.3563 30 [.73731.0913] 1.4802
40 [.6777| .9217| 1.8600| | 40 [.7392(1.0977| 1.4849
50 |.6799 .9271| 1.8636/| | 50 |.7412/1.1041 1.4897
|
43| 00 |.6820| .9325| 1.3673/48/ 00 |.7431/1.1106| 1.4945
10 |.6841( 9380 1.3711| | 10 |.7451[1.1171| 1.4993
20 |.6862) .9435) 1.3748 | | 20 [.7470/1.1237) 1.5042
30 |.6884| 9490 1.8"86| 30 |.7490(1.1303 1.5092
40 |.6905( .9545( 1.3824 | | 40 [.7509/1.1369, 1.5141
50 |.6926] .9601| 1.8863 | | 50 [.75281.1436 1.5192
|
44| 00 |.6947| .9657 1.3902 49| 00 |.7547|1.1504) 1.5243
10 |.6967] 9713/ 1.3941 10 |.7566/1.1571| 1.5204
20 [.6988 .9770( 1.3980 | | 20 |.75851.1640 1.5345
30 |.7009| .9827 1.4020| 80 |.7604/1.1708, 1.5398
40 |.7030( .9884| 1.4061| | 40 |.762311.1778| 1.5450
50 |.7050, .9942 1.4101i 50 [.76421.1847 1.5504
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NATURAL SINES, TANGENTS AND SECANTS.
(CONTINUED.)

50

51

52

53

54

n_q|m.

|

Sine, Tnngl-nl.; Secant. || Deg| Min. | Sine, [Tangent| Secant.
00 |.7660(1.1918) 1.5557||656| 00 |.8192{1.4281| 1,7434
10 |.7679]1.1988| 1.5611 10 |.8208/1.4370, 1.7507
20 |.7698]1.2059 1.5666 20 |.82251.4460] 1.7581
80 |.7716/1.2131| 1.5721 30 |.8241]1.4550, 1.7655
40 |.77851.2203| 1.5777 40 |.825811.4641| 1.7730
50 |.7753(1.2276| 1.5833 50 |.8274/1.4733| 1.7806
00 |.7771[1.2349( 1.5890| 56| 00 |.8290(1.4826, 1,7883
10 [.7790(1.2423| 1.5948 10 |.8307/1.4919; 1.7960
20 |.7808/1.2497| 1.6005 20 |.8323/1.5013| 1.8039
30 |.7826/1.2572| 1.6064 30 |.8339/1.5108| 1.8118
40 |.784411.2647| 1.6123 40 |.8355/1.5204| 1.8198
50 |.7862(1.2723| 1.6183 50 [.8371/1.5301| 1.8279
00 |.7T880|1.2790, 1.6243||67| 00 |.8387/1.5399| 1.8361
10 |.7898!1,2876| 1.6303 10 |.8403(1.5497| 1.8443
20 |.7916/1.2954) 1.6365 20 |.8418/1.5697| 1.8527
30 |.7934/1.8032| 1.6427 80 |.8434/1.5697| 1.8612
40 |.7951]1.3111) 1.6489 40 |.8450/1.5798| 1.8699
50 |.7969/1.3190) 1.6553 50 |.8465/1.5900 1.8783
00 |.7986/1.8270) 1.6616/|68| 00 |.8480/1.6003] 1.8871
10 |.8004(1.8352| 1.6681 10 |.8406/1.6107| 1.8959
20 1.80214.3432| 1.6746 20 |.8511/1.6213] 1.9048
30 |.8089/1.3514] 1.6812 30 1.8526/1.6319( 1.9139
40 [.8056/1.8597| 1.6878 40 |.8542/1.6426( 1.9230
50 {.80731.3680| 1.6945 50 |.8557/1.6534) 1.9323
00 |.8090/1.3764| 1.7013/|69| 00 |.85721.6643| 1.9416
10 |.8107/1.3848| 1.7081 10 |.858711.6753] 1.9511
20 |.8124(1.3984| 1.7151 20 |.8601/1.6864 1.9606
30 |.8141]1.4019] 1.7221 30 |.8616/1.6977 1.9703
40 |.8158]1.4106] 1.7291 40 |.8631/1.7000] 1.9801
a0 |.8175 a0 |.8646/1.7205 1.9900

1.4193\ 1.7362
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JONES & LAUGHLINS, LIMITED.

NATURAL SINES, TANGENTS AND SECANTS.

(CONTINUED.)
Dncl!lu. Sine. [T Secant. | lw‘ Min :'!'nmml' Becant.
e S _
80| 00 |. 2.000065| 00 .9033'2.1445 2.3662
10 |. 2.0101 10 |.907512.1600] 2.3811
20 2.0204 20 |.908812.1775 2.3961
30 2.0308 80 |.610012.1943 2 4114
40 2.0413| 40 | 01122, 2118 2.4269
50 |. 2.0519| 50 |.9124/2 2986/ 2.4426
61|00 |, 2.0627(|66| 00 |.91352.2460) 2.4586
10 2.0736 10 |.9147/2,2637 2.4748
20 . 2.0846 20 |.9159:2.2817 2.4912
30 |. 2.0057 30 |.91712.2098 2.5078
40 2.1070 40 |.01822.3183 2.5247
50 |.8816/1.8676| 2.1185 50 (.9194/2.3369 2.5419
62| 00 |.8820(1.8807 2.1301//87| 00 |,9205/2.8559 2.5503
10 |.8843/1.8040] 2.1418 10 .92162.8750| 2.5770
20 |.8857/1.9074] 2.1537 20 .9223;2.3&45 2.5049
30 [.887011.9210] 2.1657 30 |.02392.4141| 2.6131
40 |.88841.9347 2.1786 40 |.925012.4342 2.6316
50 |.8897/1.0486) 2.1902 50 |.0261/2.4545) 2.6504
63| 00 |.80101,9626 2.2027 88| 00 .9272!2.4751 2.6695
10 |.8928/1.9768| 2.2153 10 |.92832.4960| 2,6888
20 |.8936/1.0912| 2.2282 20 |.9293/2.5172| 2.7085
30 |.8940/2.0057 2.2412 80 |.9304/2.5386| 2.7285
40 |.896212.0204) 2.2543 40 |.9315/3.5605| 2.7488
50 |.8975(2.0858| 2.2677 50 |.9325/2.5820) 2.7695
64 00 |.898812.0503 2.2812] 69| 00 |.9336/2.6061| 2.7904
10 |.9001}2. 2.2049/ 10 |.9846/2.6279/ 2.8117
20 |.9013/2.0809 z.sossi 20 |.9356/2.6511) 2.8334
30 [.9026/2.0065 2.3298| | 30 |.9867 6746) 2.8555
40 .aoas:! 1123 2.3371 40.].9377/2.6985| 2.8779
50 |. }21233 2.,8515 50 |.9387/2.7228| 2.9006




JONES & LAUGHLINS, LIMITED.

287

NATURAL SINES, TANGENTS AND SECANTS.

(CONTINUED,)

70

71

72

73

74

Min,

50

= _I
Sine. Tnnguml Becant. I|l}m' Min. | SBine. (Tangent, Secant,
. |
.9897'2.7475) 2.9288/(75/ 00 |.9659/3.7821| 3.8637
-M0712.7T725| 2.9474 10 | 9667(3.7760( 3.9061
J941712.7980f 2.9713 20 |.9674|3.8208 3.9405
0426,2.8239( 2.9057 30 |.9681|3.8667 3.9930
-9436(2.8502| 3.0206 40 1.9689/3.9156) 4.0304
-9446:2.8770) 3.0458 50 |.9696/3.9617| 4.0859
.9455(2,9042) 3.0716| 76| 00 |.9703/4.0108 4.1336
L9465(2.9819] 8.0077 10 1.9710/4.0611| 4.1824
.947412.9600( 3.1244 20 [.9717/4.1126| 4.2324
.948312.9887| 3.1515 30 1.972414.1653) 4.2837
-94923.0178| 8.1792 40 |.973014.2193| 4.3362
L9502/3.0475| 3.2074 50 |.9737/4.2747| 4.3901
.9511/3.0777| 3.2361| 77| 00 |.9744/4.3315| 4.4454
L95203.1084| 8.2658 10 |.9750(4.3897| 4.5022
.95288.1897| 8.,2051 20 [.9757]4.4494) 4.5604
L053713.1716) 8.3255 30 [.9763/4.5107| 4.6202
L05463.2041] 8.3565 40 |.9769/4.5736| 4.6817
L9555(8.2871| 5.3881 50 |.97754.6382| 4.7448
.9563)3.2700| 3.4203| 78 00 |.9781(4.7046) 4.8097
L95723.8052| 8.4532 1D |.9787/4.7720| 4.8765
L958013.3402| 8.4867 20 979_3 4.8430) 4.9452
L9588/3.3759( 3.5209 30 [.97994.9152( 5.0159
.95963.4124) 8.5550 40 |.9805/4.9894] 5.0886
L9605(3.4495| 8.5915 50 |.9811(5.0658] 5.1636
.06133.4874) 8.6280, 79| 00 |.9816/5.1446| 5.2408
.9621)3.5261) 8.6652 10 |.9822(5.2257| 5.3205
L962815.5606) 8.7082 20 |.0827/5.8003| 5.4026
06363, 6050( 3.7420 | 30 .98335.3055| 5.4874
644 56470 8.9817 40 |.9838/5.4845| 5.5749
.96523.6891| 3.8222 50 |.98435.5764| 5.6653
|
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JONES & LAUGHLINS, LIMITED.

NATURAL SINES, TANGENTS AND SECANTS.
(CONTINUED,)

Deg Min.

Bino,

. |{Deg

Sine,

Tangent

Hecant,

81

858 858 BS2 258 8538 258 8o8 858 BSS8

30
50

L0877

40| .995710.711910,7585
.0959(11.

0848 5
. 9858

85

. 0868
9872

%

baad

0 o
g g
oo

2

2

R

mH® =111 SN SSo;

©cen

i if

6.3925 86

7.1853{8'7
8372

2 8= | §

2

g8

288 B8 228

—

L

11.45
11.
12.2561

12.7
13.107
13.727

14.8301
14.924
15.605)

19.081
20,200
21.470)

16.3¢
17.16
18.075

11.474
11.868
12,201

12.745
13.235
13.763

14.336
14.958
15.637

16.380
17.198
18.103

19.107
20.230
21.494

mn*mmm

22.026
24,562
26.451

28.654
31.258
84.382

88.202
42,076
49.114

57.200
68.757
85.946

114.593
171.888
343,775

Infinite.




LIMITED.

JONES & LAUGHLINS,

SQUARES, CUBES, SQUARE ROOTS & CUBE ROOTS.
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#3358 B2222 HRERR R8=E3
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290 JONES & LAUGHLINS, LIMITED.

SQUARES,CUBES, SQUARE ROOTS & CUBE ROOTS.

{CONTINUED)
Nos. | Bquares,| Cubes. l l“‘j’| g::ub: Nos, | Bquares.| Oubes. SH::.'E 5:':?
| 1
101 | 10201/ 1 030 301/10.0490 4, 6570 | 151| 2 28 01| 8 442 0511228825 5251
102 | 10404/ 1061 20810.00054.6723 || 1521 2 31 (4] 8 511 808112 828815, 8308
103 | 1 0600|1082 ?ﬂilﬂ,liﬂiii-l.m 158 2 84 00| 3 581 577 |12.3698/6. 3485
104 | 108 16(1 124 864/10.1980/4.5027| | 154] 2 37 16| 8 652 204/12.4007 5. 8001
106 | 1 10.25) 1 157 ﬂ%ilﬂ&ﬂ?ﬂ-l.‘i'l?‘i‘ 1.':.’)|2-1026 8 723 876 12.4490155.8.'17
100 | 112 36{1 101 016/10.2956/4.7326|| 150] 2 43 36| 8 796 416/12. 40900 5. 3832
107 | 114 49] 1 225 048/10.8441!4. 7475/ | 157| 2 46 40| 8 860 893(12.5300/5 3047
108 | 116 64/ 1 259 712110.&928?4.75‘22l 158] 2 49 64) 3 944 312(12.5660815.4061
100 | 1 18 81 1 205 020/10.4408/4.7760|| 150 2 52 81| 4 010 679 12.m|ﬁ,41'ﬂ5
110 | 121 00{ 1331 (00/10.4881 4. 7014 || 160 2 56 00| 4 (96 000(12. 6401
111 | 123 21| 1367 68‘]'.10.535?4‘&)59 161| 2 59 21) 4 173 28112, 6880/5. 4401
112 | 12544 1 404 mjw.msw.&m 162| 2 62 44| 4 251 5281770545614
113 | 1 27 60| 1 442 B07110.6301/4.8346|| 163 2 65 69| 4 380 T47|12.767 |6.4520
114 | 12096 1 451 544/10.6771 (4. 8488| | 164| 2 08 06| 4 410 P44/12 15.4787
115 | 1 32 25| 1 520 875/10.7288 4. 5620 | 1656| 2 T2 25| 4 402 125(12. 8452 5 4848
110 | 1 34 56{ 1 560 806110, 770814, 8770 | 166] 2 75 56| 4 574 206(12.8841 5. 4950
117 | 1 30:89] 1601 613{10.810714.8910| | 167| 2 78 80| 4 657 468|12.9228(5.5060
118 | 180 24| 1 648 032{10. 862514 9040 | | 108 2 52 24| 4 741 632/12.0615/5,5178
119 | 141 61]1 685 159/10. 90874, 9187|| 169| 2 85 61| 4 Mmh&lm-_. i
120 | 144 00] 1728 000{10.9545/4.9324|| 170 2 89 00( 4 013 000(13.0384 5. 5897
121 ‘ljgﬂ 1771 561{11.000014.9461 || 171| 2 92 41| 5 000 211(13.0767}5.
122 | 148 84 1 815 848(11. 0454 -B507)| 172 2 05 84 b 088 448(18.114015.5613
123 | 1 51 29| 1 560 Bi7/11.00054, 97321 | 173 2 99 29| 6 177 717|18.156205.5721
124 [ 15370 lﬂlﬂﬁ‘h_'ll“i&’hﬁd.mﬁﬂl 174 3 02 76| b5 208 (124/13.19095 .6828
195 | 1 56 25( 1 953 125/11.1803.5.0000|| 175| 8 06 25| 5 350 575/18. 228856034
126 | 158 79 ﬂmm!ll.mﬁ.m% 176| 3 09 76) 5 461 776/18.
127 | 1 61 20| 2 048 383111.2604 /6, 0265| | 177| 8 18 20| 5 545 233(13.8041/5. 6147
128 | 163 84) 2007 152311.3131'|5.ﬂ39'7 178 3 16 84| 5 630 752/13.8417|5. 6252
120 | 1066 41| 2 146 080111, 357815, 0528(| 179 3 20 41| 5 735 330(18. 3701 [5.6357
130 | 1 66 00| 2 197 000{11.40185.0658| | 180 3 24 00| 5 832 000(13.4164 (5. 8402
131 | 171 60| 2 248 001/11.4455/5.0788/ | 181 8 27 61| 5 020 741/13.4530/5.6567
182 | 174 24| 2 200 068/11.489115.0016/| 182] 3 31 24| 6 028 568/13.4907 (5.
138 | 176 80| 2 352 657|11.56320/5.1045(| 188] 3 34 80| 6 128 487(18.5277 5. 6774
134 | 170 56] 2 406 104/11.5768/5.1172|| 184/ 8 38 56| 0 220 504(18.5647|5. 0877
135 | 1 82 25| 2460 375/11.6190/5.1:200|| 185| 3 42 25| 6 831 625(18.6015
136 | 1 84 96) 2 515 456/11.66195.1426(| 188) 3 45 96| 6 434 856(13.6382(5. 7088
147 | 1 87 60| 2 571 353/11.70475,1551|| 187] 8 40 60| 6 530 208[13.6748(5. TI85
138 | 100 44| 2 628 072/11.7473.5. 1676 | 188| 3 53 44/ 6 044 672(18.7118(5. 7287
189 | 103 21/ 2 685 619/11.78085, 1801 (| 189] 8 57 21| 6 751 269(13.7477|5. 7988
140 | 1 8600 2'.'44000:1‘8@[5.11325 190) 3 61 00| 6 850 00013 7489
141 | 1 08 B1/ 2 808 221/11.6743'5. 101] 3 64 B1| 6 967 871(13.8208 5. 7500
142 | 201 64| 2 863 288111.9164'5.2171|| 192) 3 68 64| 7 077 888(18.8564.5. 7690
148 | 204 40| 2 024 207]11 5. 22 108 3 T2 40 7 180 057 [15.80245.7790
144 | 2 07 86| 2 085 984/12 rxmg..ms 104/ 8 76 96 730133113.9234;.
145 | 2 10 25| 8 (48 625/12.0416/5.2686(| 195] 3 B0 25) 7 414 875(13. 9642 5. 7980
146 | 21316/ 8 112 136 Iﬁ,mﬂl!ﬂ.ﬂﬂﬁﬂ 1961 3 84 16] 7 520 536/14.00005.
147 | 21000 3 176 52312, 1244 '5.2776(| 107| 3 88 00)"7 645 373 (14 0857 5. B186
148 | 21904/ 3241 mt:z.mss}ﬁ.m 198) 8 02 04) 7 702 802114.07125.
149 22901]8&“940'}2.%.6,3]]5 109) 3 96 01| 7 880 59|14, 1067 5.8383
150 | 2 25 00] 8 875 000{12, 2474)5. 8183/ | 200] 4 00 00] 8 000 00014.1421|5.8480
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SQUARES, CUBES, SQUARE ROOTS & CUBE ROOTS.
(CONTINUED.)
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EEEXE EEERE EBEEE UBEBE BERRE BREE

Sﬂ:‘alx.e | Guhe |1 Noa,

5 5
Squares.| Cubes. lsﬁum gl:;?ln

HERER

EEsSns E=S88 RIUZE BIESEG SERER BaEEE

SEERE II29 BALES

ETEER BEEES

O QCooos ooxoe aOm

BESEE

SSEBE

HBIEEE

L28 H2EES =2EEI

(33

8 120 601(14.1774/5. 8578
8 242 408(14. 21275 867|
8 a5 42714 247858771

528

[ ES
m"m .B1785.80684
816/14.352715. 9059

-2
-
=

S2RE 2ugg

@
=

146068160000,
10 1314 730016, 0002
10 860 232{14. 764860185
10 508 459 14 . T086/6. 0277
10 648 14.8324/6. 0368

10 703 861/14. 8661160450
10 941 (48114 BOBT|6. 0550,
11 089 567/14.9832/6.0641|
11 239 424/14.0666(6.0782)
11 390 62515. 000060822

11 543 176/15.0833/6. 0012
11 697 083/15..0685(6. 1002
11 852 352,15, 0007 6.1001
12 008 089/ 15. 1827 6. 1180,
12 167 000|15. :uaeiu 1269

12 826 301/16. 1987/6. l%ﬂ
12 457 16815, 2515/0. 1440
12 649 337/15. 2643}6 1534
12 812 04(15.2071/6. 1622/
12 077 875(15. 3207

13 144 260/15, 3623
13 812

25
=3

6.1710)
6. 1:0‘"
18

(BBOB|| 254 6 45 16
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SQUARES,CUBES, SQUARE ROOTS & CUBE ROOTS.
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SQUARES, CUBES, SQUARE ROOTS & CUBE ROOTS
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JONES & LAUGHLINS, LIMITED. 209 i
RODS, ETC.
Made to Whitworth's Standard Gauge, and accurately straightened.
ROUND., SQUARE.
Diam. | Vet | Diam. | TEEOG || Size- | por oot
5 in. 67.45 | 1% in. | 7.06 4 in. | 54.42
& 65.50 | 144 6.52 47.84
LS 60.88 |1 6.01 3 41.67
54.11 | 11§ 5.60 3 35.92
52.62 | 14 5.52 8 30.61
48.26 | 134 5.20 28 25.72
4 42.75 13 5.05 24 21.26
31§ 41.04 | 148 4.61 2% 17.25
3 89.40 | 1} 4.17 2 13.60
3 37.67 | 1% 3.86 1 10.41
31k 36.40 | 1% 8.97 1 8.98
i 35.20 | 14 3.38 1 7.66
3 32.78 | 1 8.20 1% 6.43
3vr 31.58 | 1 3.11 ‘l% 5.81
B 30.43 | 14; 3.02 1% 4.30
3 28.23 |1 2.68 14 3.85
B3 27.16 —é 2.52 1 3.40
3 26.09 & 2.85 i& 2.99
3 24.05 E3 2.20 . 2.60
23.06 2.05 1% 2.256
2 22.09 I 1.04 1.92
244 21.15 -% 1.90 %} 1.61
2 20.21 & 100 1.34
2H 19.81 E 1.50 e 1.08
22 18.41 3 i 1.38 .850
' 17.55 1.26 o 652
2 16.70 % 1.17 .479
P 15.89 £ 1.05 .332
28 15.07 +H 1.00 P 270
5 14.85 | % 845 } 213
2. 13.52 667 !
2 12.80 15 586
2 12.07 T 511
27 11.35 13 ..450
2 10.69 £ 375
11§ 10.03 1L .820 !
1% 9.39 Tr .260 |
143 8.78 4 i i
1 8.18 T .130 |
1} T.61 " L0895
The shafts are kept on_hand at the mill, in lengths of 24 feet, |
and are cut to any length desired, : l
SEND FOR OUR SHAFTING CATALOGUE, |

Lo bb |
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COLD-DRAWN STEEL HEXAGONS.
SPECIAL STEEL FOR SCREWS.

Steo. | por oot. || S12¢. | per tuot. || S12¢. | per faot. lstw. -

} 10 1.404f 1 4.60 || 2 13.25

r. .30 1.66 | 1 B5.67 2 14.85
48 1.91( 1 6.63 | 2 16.56

l’( o6 2.25] 1 7.63 18.40
L8 ¥ 2.58 12 0.02( 2 20.28

i.' 0301 2.04 1 10.84 || 2 22.19
1.15) 1 | ssfl2 | 117

PATENT COLD-ROLLED STEEL FLATS.
FOR KEYS, ENGINE GUIDES, ELEVATOR SLIDES, ETC.

Hto2 x }and 1A to8 x 1} to 1H
to2 x §and r} x 1} to li}
to2} x §and x2 to24
to2f x §and 2—-{,&)3 x 2} to
to8 x 4 to 2 tod x i tngr

1} to8 x1 to1 2iito8 x 2} to 248

Wao are already prepared to furnish many sizes of Cold-
Rolled Steel Flats, and will provide grooves for making
other sizes whenever the quantities wanted are large
enough to warrant us in incurring the necessary expense.

PATENT COLD-ROLLED STEEL

FINGER BARS,
HEXAGON BARS,
KNIFE BACKS,
Z BARS AND
ANGLE BARS

FOR MOWERS, REAPERS AND HARVESTERS.

Bicycle manufacturers will find our Cold-Rolled Steel
especially adapted to their work.

Priees will be given on application,

Estimates made promptly for producing new shapes or
special sections.

Nore.—On sizes 2]’ square and larger, the corners
are slightly rounded. All sizes below 2} sharp corners.
A i i e b i ikl




JONES & LAUGHLINS, LIMITED. 301

CLEVELAND CITY FORGE & IRON CO.

i
D. Size=0utside diameter of screws.

A. Length in Clear between Heads=6 in. first length for all sizes;
B. Length of Tapped Heads=14 D.

(. Total Length of Buckle without Bolt Ends=6 in.--3D., nearly.
L. Total Length of Buckle and Stab Ends when Open.

aois les= .
. Weight|Foa4 : Woight| 5623
Size |Length 5 8 Bize |Length|™" ¢z 337
. L. Bugli::_le ?:E:ﬁ . L. Bu::IElQIBEE‘I
e £
1hs, i?m. Iba. ﬁm.
22 1 14 2 29 14 35
3 22 1 1% 214 29 17 41
;2 22 1 2 2y 30 20 47
22 14 | 2% 238 | 81 22 53
T;Z 22 114 3 21 32 25 61
¥ | 23 2 4 256 | 32 30 70
7% 24 3 6 2 33 33 78
1 25 4 8 2% | 33 36 86
116 | 25 5 11 3 34 40 96
1% 26 6 13 Bag BB | |snsee b .
13 | 27 1 16 3y 36 50 120
1% | 27 8 19 335 1 (I B e s
156 | 28 10 23 814 37 65 | 150
13 28 11 26 33 I R R
17 | 29 12 30 4 c2 G £ TR R .

L—A.=Length of two stub ends.
The “size” of the buckle is the ouotside diameter of the screw,
same as bolt, nuts, ete.




302 JONES & LAUGHLINS, LIMITED.

EDGE MOOR BRIDGE WORKS.
STANDARD RIGHT AND LEFT NUTS.

oL 9

—
Woight of
B L w Weight of One Nut &
Dinmeter of| Length of | Length of | Dinmeter | One Nut. | Two Screw
Boraw, ut. Thread, |ofHexngon| e E|?,':"
7% f 6 14 154 1 4y
1 6 Igg| 138 13 4%
13 6% 154 2 7%
1% 614 156 2 3 T4
135 7 1%| 23 43¢ 1134
1% o 7 17%| 2% 43 113
1% |2 1% onl 2% | 6% | 16y
13 . (3 24 2% 63f 1634
1% (2 8 9% 8% | 9y | 2%
il I 25 8% | 9% | 28k
2% |8 8y 9| 8% | 1214 | 81%
21 8% ol 81 | 12% | 81%
2% | 9 23 3% 163¢ 413
2% |9 9 2% 8% 163 413
2% |3 912 218 4y 211 53y
2% |5 9% oitl 4y | 21% | 53y
2 11 1 3 iﬁ zs? e
& 2614 T
314 10 o5 T Vi g
3y 101 33| b 32 81
31a 11 33| 53 3Ry 9734
3% 1% 3ty 5y | 4 116
134 [ 8| 1% 2 4 93
1} | Bl&l2l5 & 25 2 4 93¢
1% |5 9 1%| 2% | 6y 15%
1% |4 9 17| 23 6y 15
1% | 9% 24 2x | s¥ | 2%
1% |8 91 24| 2y 8y 2114
1% R 10 o5l 8% | 12% | 29%
g% g 10 280 81 12y 293
2% [ | MR )
215 o o0 s L

These Nuts are forged with fibres in direction of strain, are of uniform
section, and will break asteel bolt of largest size indicated for sach not.
They combine nniformity of strangth and symmetry of finish with least
waight practicable. The dismeter of hexagon part of any nut is that of
the U. S, Standnrd Nut, fitting screw of the inrgar dinmeter given in
the column B of tabls.
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EDGE MOOR BRIDGE WORKS,

STANDARD CLEVISES.

oy -
B E |L* P* T |W| X* |Z*| Weight.
%] 5 Pkl B [l 1|
ewad|EFIEEl R O[REIEE) 22 R % |4
ac | 2 = | E° B | ©|Sg
%1 |4 |59 15021142 | % (134 5% 1%
1% 1% |4 |5 [135t02%[1%4]2 | 34 |136) 64| 8%
13| 14| 4 |54 [13%6to2 |[1%4(2 % |13 T¥10%
156) 1 | 4 [5%]| 2 12 |6&x(1%| 9 |14
1%| 2 47%|7 2y |2 (2 i 214(133120%
21| 21 | 57| T 21 21121 ¥ [236/20%(29%
234| 24 | 634|7 2  [2xl2y| % [256/25% (37K

256 23 | 67| 8y 3 218 (1 27%1. .

The dimensions marked * can be varied somewhat to snit

customers.

The minimam size is given for each, with the corresponding

weight.
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AE=Aroa of sexcess to form one Head = Area of Head —AX
+ (4R"— ﬁ!? Tang.O— 0696 R*O
Alt.f.h.m

.= T7.940847
/cu.enam-g Log. 0698= —10
g “ BTE:.EYEBM!
£ -E: -3-4 5
g % A8
e . Dlm.nslon‘n In Inches, A= At 254,
inunggje alm s_t_:ﬁaaje
. 3‘55'5:.15‘3_:‘ s | .;35'6353.
505w %ﬁségﬁca} ¥ [35|E23 5238
eilex| §% 122l 82E 2002 £%| €% |ga6]=8a(3852
g3 43 GelEedies ey s (e et
= =§QE 1 EE -:ug
¥ -E 3‘5 Z=s=F = \i 3§ég‘§
- e - 1 L o : 2y
31:: gl Ié}i‘ 3"ul:: iy
A T R - R @
il g eltol o ﬁg:: - o
A ot o I S0 Bl O
4" 10§ = - Geofl TR
& 14 jede| | 2
¥ 1 %0~
Fo1E | A | 2
5L “ zy
G B R | o o

Woter The siae of head given Is he aiss of dis.
will over run thisabout hﬂ

'!‘h.hvnla on standard oye bars are ﬂn:lihud of the same thickness “B" ns
%u onuuaoion:r for finlihed eye barg, that is, with the eyes bored nt dis

otm m:‘:'-nu:’?m to center as required, and of right to e the
Unloss o lnh:um ‘EW ]l::nl of the fntl.ethng quality will be used: UIti-
minto v rongeth 60 r
Elastio Hmit not less than s ‘l':ln tuunl.lh\

Elongstion from 17T to 20 r eenl. the el B l.o e measured after
Mwmnmmw times the shortost dimensions of the test
pleee, uetion of tuaperceu: To all bars one inch thick and
ander sdd b inek to ahere adds,

Tata to be furnished Jones & Langhline, Lid., when 1equesting & teader for
#toel eye s

Roquired | Width | Thicknms | o " | hend L. | nendt.
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MENSURATION.
===8,1415020536 s
E,=1.5'7(B i\ ’_x”“‘i
g =1.0472 -
w
T =0.7854
w
ﬁ=0.2618
"
EI..—.D.OJM
1 —o.31881
: ]
L =010132 R
w*=0.800060 2h
w=81,00028 or very naarlym‘;%
log. ==0.4971409 ,,,/V“,T_';Z(M)
Vr=1.1TTU5 5
= e
N ! —0.50419 B 4
log, ¢ m=0.2485740 S5V Basciy =&r
e=a 2 r 0,008727
CIRCLE.
A=nrea. T ns.
d=dinmeter, V=contents,
a="XL0msiar  d=1,1288 VX
AREA.

Sector of Circle=length of arc X half radius.
Segments of Circle=area of sector less triangle, also for
flat segments very nearly={" yO.385V¢*
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MENSURATION—CONTINUED.
TRIANGLE,
A= ¥ sX(#—a) (D) (s—c)
if & half of the sum of the sides a, , and o
or=basex half perpendicular height.

POLYGONS.
Area of any irregular polygon can be found by dividin
the polygon into triangles and take the sum of the Lriangleg

area. Area of any regular polygon
—No. of sides : . y 2
_—— X (circumscribed rad.) x“"‘TTo. T
ELLIPSE.—A—rab ”""ou"‘"=_*..’_:
I T ]

4
et
},_.._.__J i ST

-
AREA OF ANY IRREGULAR PLANE SURFACE.

S

a .d__.,!...d.‘".-.d..;«

Divide the surface into any number, say n, parallel strips
of equal widths, ;.i, ;‘rhiae middle ordiuatzs n;u represented

by T S R A

then is, after I;on;al;t’s‘mle.
A=dZhtofyd(a-h)+ sy d (b-h)

but more exact after Francke’s rule,
A=dZht+id(SathoR)+hd(Sb4h h)
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MENSURATION—CONTINUED,

Y e e
——
CYLINDER.
. S
a=rart (8] 2 L
LAY

g
SPHERE,

d®

=mg* =re

A=r 3
PYRAMID AND CONE.

A = periphery or circumference of base X half slant height.
V = area of base + § perpendicuisr height,

FRUSTUM.

A =sum of peripheries or circumferences of the two ends
X half slant height 4 area of both ends.

Frustum of a cone. V=¢nh (R*4r*+4 Rr)

Frustum of pyramid. V= %(B- ¥ Bb4b)
(hbaingthedm;i;lhe;;mpmlhlmdm
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MENSURATION—CONTINUED.
PROPERTIES OF THE CIRCLE.

Circumference = Diam. X 8.1416 or 8}.
Diam, X .8862 = Bide of an equal square.
Diam.X.70T1 = ** inscribed *

Diam.* X 7854 = Area of circle,

Radius X 6.2832 = Circumference,

Circumference = 8.5446 ¥area of circle,

Diam.= 1.1288 y/area of circle.

Length of are = No. of degrees X.017453 radius.
Degrees in arc whose length equals radius = 57° 2958.
Length of an are of 1° = Radius X.017453.

- “ ¢ 1' = Radius X.0062009.

s ¢ 1" = Radius X.0000048.
m=Proportion of circumference to diameter=3.1415926.
I"zn.m

¥ 1r=1.7724533.
Log. m=0.4071499.

1 —0.8188001.
m
365 = 00T,

360 _q14.50
.3

TRIGONOMETRICAL FORMULE.
GENERAL EQUIVALENTS.

The diagram shows the different trigonometrical ex-

pressions in terms of the angle A.

In the following formule Radins=1,
o Cot A n
E
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g

RENSURATION-CONTINUED,

Uompiement; of an angle == its difference from 50°
Supplement of an angle= its difference from 180"

3 coR.
Tsn.:ﬁ 1

=

cos. Cot
Sec.= Ws—_‘_mgi‘

3
y’"“_n)=_. =sin. )(oot-.._.gc.

sin. tan. sin.
Versin.= Rad.—cos Coversin. = Rad.—Sin,

Rad.= tan. X cot.= ¥5in. 5 0087

SBOLUTION OF RIGHT-ANGLED TRIANGLES
Hypoth.? =base®-}-perpend.?
Base*=(hyp.--perp.) X (hyp.—perp).
Perp.*=(hyp.+-base) X (hyp.—base).

Sin=a

B=(Ccos.a= A cot. a=
V(C:FA)( C—A4)
C= YA B =——-: -

nna m.ﬂ
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MENSURATION—CONTINUED.

SOLUTION OF OBLIGUE-ANGLED TRIANGLES.

Value of any side C is:
0=Adn.c Bsin.c__ A

.6  sin. b cos. b}sin. b cot. ¢

= B —
g €08, a-}-sin, a cot, ¢ Dbl o

O= VA L B"—34 Beos, o=
B cos. a+B sin. @ cot. b

Value of any angle a is:

Sin. a =£%E-.E=%ﬂ;b=.in. (b+¢)

Sin. a= sin. b cos. c-}cos. b sin. ¢
Cos. a =sin. & sin. e—cos. b Cos. ¢

O*4-Br— AT
Cos. a= T B

Tan, g A tin.o _ Asin. b
B—Acos.c C—Acos.b

tan. b4-tan. ¢
it 3 T
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DECIMALS OF A FOOT FOR EACH 1-84 OF AN INCH.

g ol 1- 2! aa 40 ‘c sc 'I 8- 9- Ilon
l
U |.0  |.0333].1667).2500].4333|. 4167|5000, . 5539
% |.0018/,084s]. 15%0] 2513| s8], 4180} 5013] Bs4n|.
§ 0024, 5 SR 4104 5008 2801
! 4208009 SR 67067
| L 42101 Budi2|, RE8h
& | 42| 8065 5808/
AR 4245 | 5011
d i 4258 ATIE
LR 4:71- N ]
U A48 [Whl
| dind), 4207|5180, bued | .
§ | 77| 4810 . 5143|007
f i), 1000|6523/, 7656
ﬁ ] 85081 00
0 -$518). @6
a L3520, : w1
1 |.208 (8542( . 4375].5208| 642
AL |- 8503/, 4388 035!
L0234 a8 .Hn|| G068 .
; TR Ll 10
& |- Wb T m{
Hi 7| 4140} 817,
; . 312, 453! 20,
0 D), 4056 #138|,
3 A4 4470 B148).
3 ; 4402} .8 6150
i L A505{. 6172
f A518]. BIRS!. !, 3
7 | (3608|4531 W8 .mr “TRAS| BR)
H A 54450786211 ,70 § .78i8 Ri11
! 24/.4557). .uzu 7087}, 7Ru1|. 8724
11 .0404 4570]. JINT0 790 8787
4 1 e 5411 ‘g2l 708479171 87501,

11°
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DECIMALS OF A FOOT FOR EACH v OF AN INCH.

o-

5-

5729
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318

DECIMALS OF AN INCH FOR EACH ¥rm.

s, | #&ths. | Decimal.|Fract'n|| J4ds, | #ths, | Decimal.{Fract'n
1 0156625 33 .515625

1 2 .03125 17 34 .53125
3 046875} 35 546875

2 4 | 0625 | 1-16 18 36 | .5625 | 9-16
5 | .0781 37 578125
6 .09375 19 38 59375
7 .109375 30 609375
8 | .125 1-8 20 40 625 5-8
9 . 140625 41 .640625
10 .15625 21 42 | .65625
11 171875 43 LB7T1875
12 L1875 | 3-10 2 44 5 | 11-16
13 .208125 45 703125
14 21876 23 46 .T1875
15 234875 47 .T34875

8 16 .25 1-4 4 48 .7b 34
17 265625 49 N

9 18 28126 25 50 LTR125
19 .206875 51 .T98875

10 20 8125 | 5-16 26 52 .8125 | 18-16
21 .328125 53 .828125

11 22 34375 2 54 | 84487
23 859375 5 85037

12 24 375 3-8 28 66 875 7-8
25 390625 57 890625

13 26 40625 20 H8 90625
27 421875 59 921875

14 28 4375 7-16 | 30 60 L9875 | 15-16
20 | .453125 61 | .953125

15 30 46875 81 62 96875
31 | .484875 63 | .984375

16 | 83 |. 1-2 || 82 | 64 |L. 1
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STRENGTH OF MATERIALS.

ULTIMATE RESISTANCE TO TENSION.
IN LBS. PER SQUARE INCH,

METALS AND ALLOYS,

Aluminum Bronze, AVERAGE.

10 per cent Al md 90 per esnt Copper. . 85000

13 ¢ 983 : . 28000

i 'in. . . . . . . . . 49000

Bronzeorgunmetal, . . . ., . . 86000

A A RIS R T

o sheet, . 4 - . . . . 80000

N, - R SRR

“ wire, unannonled k= 1] b . 60000

Iron, cast, 13,400 to 29,000, . 16500
““ wrought, round or square bars of 1 to 2 inch

dinmeter, double refined, . . 50000 to 54000

“ wrought specimens } inch square, cut from
large bars of double refined iron, 50000 to 53000

¢ wrought, double refined, in large bars of about
7 square inches section, . . 46000 to 47000

* wrought, universal mill plates, angles and
other shapes, . + .+ 48000 to 51000
mnghtphtesover&&”nde. ‘ 46000 to 50000

The modulus of elasticity of double refined bar iron is
25,000,000 to 27,000,000,

Iron wire, : R s « .+ 70000 to 100000

R WITERORes S 4 T ek ] Lt (0000
Lend ghoats 1. sl - R o 410 800
Steel, Wi e s ey S0001e: 190000

Tin, cast, o e e e e e ad A
DG B i ALy % W e 100Dt BOO
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STRENGTH OF MATERIALS—CONTINUED.

TIMBER, SEASONED, AND OTHER ORGANIC FIBER.

Taken largely from Trautwine's pocket book (edition of 1888).

AVERAGE,
Ash, English, : o Bl 1a 5t A3 . 17000
“ American, o ey opan cep il ey SRCGTRRTIURE

Beach, * . 2 : s A 15000 to 18000
Birch, . 5 S s ey o . 15000
Cedar of Lehnnnn . - 2 . A 3 11400

*  American, red, 5 - 3 ’ . . 10300
Fir or Spruce, : : . - - - . 10000
Hempen Ropes, 5 . ST . 12000 to 16000
Hickory, American, . ~ g . . 3 11000

Mahogany, . . : . . 8000 to 21800
Oak, American whltc, 5 & = G 10000 to 18000
Oak, European, . ) . 10000 to 19800

Pine, American white, red and pltch Memel, Riga, 10000

it “  long leaf yellow, . . 12600 to 19200
Poplar, . - s LR e L . 7000
Silk fiber, . 7 . R < 7 : = . G000
Walnut, black, . . . - . o el 20000

STONE, NATURAL AND ARTIFICIAL.

Brick and Cement, A o e o 300GB00
Glass, e b BT RS R e =
Slate, . . a1 gl S . 9600 to 12800
Mortar, ordmury. i . . . ar Diea PSRN

ULTIMATE RESISTANCE TO COMPRESSION.
METALS.
Brass, cast, . . . 3 . - ‘ . 10300
Teomy, 00 e L g L R (RR00D 0; 148600
%  wrought, « + « s+ . B6000to 40000
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AnGLES: PAGE
PN R B oy e o4 A YA 224
T T T T e i s e Py 24-29
Pro rtieu OF i 0l i A Lol cnsesisgnes TBALEO

t:on placed bn.ck to back...... 226-228
Snfa loas .................. vee e (ITQ=TTE

Safe loads for struts ....... 223

Standard connections. .. VAR e e 63-64

Weights and dimensions .......... canannss: BOuGO
ANGLE SrLicEs Fo: Rans:

Diagrams of ........cooiiiiiiariianrnrnns 45-46
Arcies, FirerroorinG, TYPESOF......... Jesieat MRy
AreAas AND CircuMrEReNCES OF CIRCLES..... .+ .204-276
AREA, METHOD OF INCREASING OF SHAPES. ....... 34
Bars:

Size of round, etc....cocivnrrisisnsasesnasne 48

Standard eye....... ... 304

Weight and area of square ‘and round..... .249—253

Weights of flat.........oceveeineans ceeees243-248
Braums:

Bending moments and deflections under va-

rious loads........cco0veuss 173

Details of ﬂfoors and CONNECHIONS, . .vveenss 81
Dnms (7 S e S R e criolis BOEE
Explanation and examples of tables ........ 9396

Flexure of any cross section........... oy 172
Inertia, moments of ........... A st ase v 174175
Properties of ... oo sty aany creaa176-177
Safe Joad, tables. .. ... i ivdiaanidsadis . 98-109
Spacing for uniform loads............ ... 123-170
%&uiug of rivet holes through flanges...... 62
ights and dimensions............ 55
Wooden beams, safe loads........co000e : 230
BearinGg PrLaTEs:
Sizesof ....... e SR S Pk 635
Bovts:
Standard screw threads......... 259
Weights of machine..... isasassdvin 254

- T
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BripGEs, I-BEAMS............. e [ Tee

CAST WASHERS, STANDARD...iiessssnsonscnses 229

CHANNELS:
Car truck and special ............ 17

Diagrams of ......c00iiinsnsans . 15-17
Properties of...........oci0es 2178179
Safe load, tables............ .o 110-117
Weights and dimensions ......... 56

T g 0 AN U R e S N L 303

CoLp RoLLED:
Rounds, squares, hexagons and flats. ,...... 200-300

CorLumns:
Bases for Larimer........... 66
Bullt sections. ......«-svss 66
Connections for Larimer. ........ Facrivenanat 195
Connections for Nurick......coveaveesesees 77
Connections for Zbar....c..c.cvvveas ceseves '75-76
Diagrams forLarimer........c00e0 ik ie et R
Noteson ......... SR AT B P N A 203-200
Safe loads, Larimer......... e Sies 207-212
Safe loads, Nurick ........ e T R .+ +217-220
Safe Joads, Z DA, .. .i.ceeiivsssrarsrnsaes-2313-316
Safe loads, single beam....... FRE R 221
Safe loads, cast iron......... REEREES 222
Tittmate strength of.......onprsbccaninsias 225

CoxNEecTION ANGLES FOR BEAMS AND CHANNELS:
i P PO ! 6y
MNOLME O s oaiueics s sibnmios 63

CORRUGATED SHEETS:
Safe loads ......ccc00us A I 171

DEFLECTION COEFFICIENTS. ..sscnvssinsrese sy eid 97
DecimaLs oF A Foor For Eacu J; oF ax Ixci. .311-312
DecimaLs oF AN Inci For EAcH ¢ or AN INci,. 313
Eve BaAns, STANDARD...... e SATRE % e W] 304

Fincer Bars:
1 e R T T e e bt e vatel RO

Fire PrOOFING:
Diagrams of ..... ATk
N O e e e e oa o [FESGR
Bent channels in loors......cvvevesnssaees 187
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Froors: PAGE
L] e e S S B o S R SR o p b e 84
Formulze, general........ .. ieonsaunss v 172

GIRDERS.

BABETRNIB S oS iie bn ks sad Eems o 6-9

Notes on, in building..... o e Ke X" 5 92

Safe loads for beam box........... evsse..188-102

Safe loads for plate and angle.............. 193-198

Safe loads for riveted plate and box........ 199202
GROOVED STEEL:

Diagrams of ..... e R P A L R 30-31
HARVESTER TIRES AND SPOKES:

BT L e s RS e e el s 36
Links anp Pins:

Diagrams of ...... S48 a1 b ag e il ) o e 47
LOGARTTHME OF INUMBRRI. - . .\t hreieesiosivioine ot 277-279
MENSURATION ........ STais € xR e b e e sy s AOR AT O
METHOD OF INCREASING SECTIONAL AREAS........ 54
MISCELLANEOUS SHAPES:

Diagrams of ........ B N o .. 32-38
NATURAL SINES, TANGENTS AND SECANTS........ 280288
Nurick CoLUMNS:

Safe loads and dimensions......... cevese.217-220
Nurs:

Sizes and weights of square........ Selataraleare 255

Sizes and weights of hexagon.............. 256

Standard right and left.................. 302
PrATES:

VA T E e e S e e e IR e i bs
RaA1Ls:

Street, diagrams...... W SRS 44

Tee, diagrams...... Voimusinnainias cesreseeess 4243
Rivers:

Conventional signs for........... A 233

Shearing and bearing values.............. 234-235

Weight of round headed...........se00e.s 253
RooF TRUSSES ....... e O D L 232
SEPARATORS:

Weights and dimensions ............oovvvee 62
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SHAFTING: PAGE
Coldralled’. oo TP e 299-500
SINES, TANGENTS AND SECANTS.....covvveenns . 280-288
BRRRWE CAW ROLL . oo s i v v veis ceee 4§B-83
SPACING RIVETS AND BOLTS. .. .0vvvrnnrnrnnns ! 62
SPECIFICATIONS FOR STRUCTURAL STEEL........., 236-242
STEEL:
Weightsof flat .,......... R R e 243-248
Weights and areas of round and square. .. 249 252
Weights of sheet and tank.,............., 260
STRENGTH OF MATERIALS. .. ... .oovivnvnnnnnnns 314-315
StTRUTS:
Tables of safe loads...................... 223
Ultimite strength' . ....c.uoivscomciniiessi 225
Squares, Cunes, Square Roors axp Cung RooTs..289-298
SyMBOLIC SHADING AND COLORS. ............ o5 78
Tees:
b, T T I P, P IR e 20-23
T ODRSEISEIE e L Tl e A <+ 182-=183
BODEUTORGET . = or e o v da oL T 122
Weights and dimensions...,.............. 58
U LT R e MR S A 301
EIPsey: BORBW BRDS . .cavi it s vt reni 257-258
WALL BRAKING PLATER v\ i cairer i raoes vass 635
WeicHTS
o BT S e ] i R 221
O N L e
Cubic foot of substances.................. 261-263
T R L 255-286
Rivets, round headed. ... .....iiveiivosiis 253
T O S e S N Ay 61
R o e A e . .243-248
Steel round and square. .. .... .240-252
Steel, sheetand tank .. ........ AR e
Z-Bags:
Columns, safe ioads and dimensions ., .... 212-216
DIRETRIS BE - e v S reie T
rOPOastio o L i i e N vse. 180-181
Sate: load, teblas: .- Wil 118
Standard weignts ana dimensionsof..... .. 57
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