


/3105 I 

POCKET COMPANION 

CO~TAIXIXG 

USEFUL INFORMATI ON AND TABLES, 

-Al'l'!>RTAINIl'1G TO THI> USt: 01'_ 

I S T EE L , 
AS MAXIJF.\CiTRIW BY 

CARNEG IE STEEL COMPAN Y, 

tiUC(;£~SOl{ 'fO 

THE CARNEGIE STEEL COMPANY, LIMITED, 

PITTSBU RG , PA. 

FOR ENGINEERS, ARCHITECTS AND BUILDERS. 

EI})1'Hl> uv F . H. KI Nl)L, C. K 

1900. 



Ellte~ acoordillg to Act of C<mgre __ • ill the Y('IIf 1!}CO. by 

Tult CAIl".:r:Ir. STEFl, ('0)11'.1"1-. I,jlun:!). 

In the Office nr the I.ihmrian of C"ngee". at W",hington, 

.' __ .. '''''' co" _ ..... r __ ••• f .. C"I ........ - .,., "'"_." 
:r-o~=C ::E;. $2.CO. 



COMPA Y lJMll'ED 

OONTENTS. 

Sections of Shape!!.. ..... . 
Method of inerea>oing Sectional An:q . 
J)imen~;on~ and Weight- of IkITs. 
Eltreme ])imen~ion.' of I'lates and Sheeli . 
Weights all.1 Dimensions of ::ihape .•. 
Constructional i)et9.il~ 

"utes on Foundalions 
Cantile"el'$ _ 
:-':otes on Wind Uradng 
Gird,," in lIuildin~ . 
GO:T"Cn.i :\ote~ on "100rs 
.E"I,lanalion of Tablo:s on Safe Loads and SpAcing 
DrRection Coefficio:nt< ror Carnegie Shapes. 
Safe 1..oad.~ for Can~ie Shal'" . . . . 
Spae;n!;: of 1 Beams for Different Load. 
t;"planMion of Tables of I'rop"'rties 
G.!'''''T1Il l ·onnlllae. _ 
Tab)..,s of Properties of Camq;ie Shape 
i\ot~ and Table~ on Coillmns and Strut, 
:'I~nb of I n~ia of Rl:Ctangle'l 
Beam Uo" aod Riveto:d Plat", Gink .... 
lleall\!i in Foundations _ 
lluo;;kled I'lat~ _ _ _ _ _ 

Trough »Ial", t100ring __ 

ColT1lpledtJllate Hoonng 
Corrua:ated and GalVllnizcd Sh<"<:b 
NOIei on Roofs . _ 
Steel Bearing I'lales . 
Standard WRI! ,\nehoN. 
Stand:ud Cast I ron Separators . 
Standard (;onnl'Clions for Bc:anu 2n4 tJanDC.I~ • 
Connl:Ctloru for (:QOlS\.Ilnl Dinlell";nn 7..-&r (:"llIm". 

See Indn for complete uO:Ul.il of conten",. 

PAG~:s. 

1-28 

'9 
30 -32 

33-34-
35-49 
50-56 

" 58-59 
60 
6, 

6267 
68 71 

" ,,14 
85-92 
93-<,)6 

97 100 

10 1 124 

IlS 153 

' S< 
155-166 
,67- 170 
11 1 - 172 

'" '74 
175 176 
177-178 

'7' ,So 
,S, 

182_186 

18i IS8 



OABNBOI liPAN l' ..1MITIID 

OONTENTS. 
(n)~n:'TU}.) 

Conventional Signs for Rile';"!; 
Lengtid of Rivets for \'arhnt {;ril'~ 
},;Q(6 and Tabl~ ori" Rivets and ,',01' . 

Table of Wood ~ws. 
Table. of Holts and NUlS 

UI_t ~rcw Ends. 
Screw Threads 
Standard l-iteam, GM and Wllt .... l'll'e. 
T ables of Spikes. ~ails and Tatk, . 
Tablet of Cle,·is and SI('Cve .... uts 
Standard Eye Bar 1I<:ad .. 

Deein~1J of a }o·oot for eaeh ,'l0f lin Inch. 
DecilNllJ of In Inch for each -(, 
Table of Ihnen .. 
Standard Gauges . . 
MallUfactu rcn St,mliarcl Sl'ecifiClltion~ . 

Standard Specifications fOf Steel Rails 
Slandard Specification~ for Rail Spike Uars 
Notes on Steel and l roll 

I'A(;K:S. 

,s, 
' 90 

19' ' 99 
'oS 

• lOO-202 

20)·204 

205. 206 
>06 

'"7 
>OS"'" 

"" 21 ' ·212 

"3 
" . 

. 215-2 16 
217-226 
2l7·2~S 

229-230 

'3' 
S.fe l..oads for Wooden IJeanu and ColumnJ . 2)2-234 

Strength of ;>.Iaterial" 235-2J7 
Specifie.(;navity and Weight of Substances 2J8.14 1 
Linear EKl'ansion of Sul"lalircoo by lleat 2.p 
Area.~ and Weighl!!of 1"10.1 Steel, Sqllareand I{ouud Han 24)-264 
Weight of I ron , Steel, Copper ami Brass Sheets 265-266 
Men..u,..,tion . . . 267-:6g 
Weighll and Meao.ures . . 270-271 
Metric Tables. .272-278 
Ptope:rtiC"lof XnmiM.rs . 279.298 
:-<.111,..,1 Tangents, Sipes and Secant8 299-304 

~ Index for complete detai l of cont,.nt , . 

• 



fY "'. 

PHEFACE. 
_._ - -

EI)ITlO'l 01' I<)'X'I. 

'!be I'~nt cditiO'1 indud ''''''' o( the dolt. of the 18<)6 

].ublication. 

The -:If .. lrans,·c~ loath ...... nOW figun-d on the ~ ~ of 

IQ,ooo lb>. pe. ~uare ioch lil~r 5I.re..1 (or .11 rolled ...:0.:';0"" 

.IId 15.000 ]h" l~r 1IoC1UlHC inch for . i",·led h.~m box and "lall) 

glnk .... 

"ew "."dard connecting angle, for bearns and channels llJlve 

h"t·" introduc<:d .150 additional tablCl! of sl:I.ndards u,.("<.l in 

<I,uiling. 

,\U bol15 for sepArators " 'ill be J(N dian-.eter, .. ~C('pt tho"" for 

J"~. 

Center.. of the ,,,'o-bolt separators will ~ m.,& oo ... ha~ the 

drplh oflh .. bo:-a'ruI to which thry be\OI\g. 

nil' table. of propertie!! of aoglC'! han' been utended 10 

include.n thkk~ rolled, and new I.bl~ of ... 11' load, (ur 

channel column$ h",-.. heen added. 
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GENERAL N OTES. 
Th~ fbng~ of boIh I·Beams and Standard ChanMls ha,'~ 

now a uniform &Iope of 1 6~:l I"/'T ~nt .• ~ing e(jui ... lenl to 2" 
per fOOl. The 'mall fillers on 1·I~lfl$ and Standard Challnels 
ha.t bc.!I1 m.'Ide 10 • radius of ,\ of the minimum .... eb Ihid,. 
nUi: the large fillets 10. rodius of the minimum web thickness 

Illu~ 0 lOr an inch. ~ 
Genen,1 (nearly ~trailo:'bt line) formulae have been adopted for 

both [ Beams and Standard Channels to determine their dimen. 
siems arl<i weiGhts per foot SO that similar 5«:l io'" designed 
hereafter h.,t their dimensions and ,..eighl~ already delermin«l. 

T he ,,,.nner in which the weight of the various sediorl5 is 
incr~~ i illustrated on page 29, IigurH I, 2, J, 4 Iud S. 

f"o.Chan".d. and I-Beams the enl.~menl of Ihe 5«lionadds an 
cquslamount 10 til(, IhickncM of "'eb and the ,,·idth oflhe A.n~. 

T he t'O('C1 on .\nales of sp~ing Ihe rolls is to slightly 
incnase tnc lenglh of the legs. M06t 0( the $i~eo!, however, a~ 
mlled in hni~hing gfOOVeo!, whereby tnc nact dimenllion5 an 
ma.il)tain,~ for difTcn:nl Ihickl)c,'IClI. Z_llars arc increased il) 
thick'I<:"i in the &arne man ncr as angle;. 

l , l ~arn~ nnd (llanneb $hould be ordered to "eiRh~ gi"en in 
Ihe lables, Any weighu ordered other Ihall Iho..e ,hown in Ihe 
tables will be furnished and ehar!,"Cd for al Ihe nnt higher 
weigh t. Sections of ~hapes liho"'n ro~ only to the 
",;nimUlTI weight. excepting Z_ llars. 

Channcl~ ha,jng but ene ,",eight specified can be rolled only 
a.> .,It ... -n. T-.hapes do no( admit ef any '''nation and can be 
mllMI onl)" 10 the "'eight given_ 

AUw('ighh gi"en are per lineal fooc of the 5CCIion. 
i\ rttapilu1atioll or all rolled Wa~ is g i"cn on ptlge! I lO 28, 

;nclu.i,·c. 
] n ord"ring de.ignate weighlor thickness wanted. hut net bolh, 

(l"ickcr .:lelh-cri~ co.n he ebtained by ordering MalUla rd ~cct ions 

and wcighh. 
All "11"Uttuml malcri.l will be CUI te Jcnglh~ with extremc 

,·.ri~t ion not uce.:ding Ihrff-quartCT1I ef an inch. "n1~ other
"'i~ ar .. nged. 

In calnllating the art'&..' and "'eight,; of the V1lrious !oCCtion< 
herein 4""" the Allel .... ·crt disrCbosnled. except in '11CC;a1 ~ 
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I - BEAMS. 

, , U 1_ " 0 lbol . 

• Is. 90. 95 ... <1 100 lbo, 
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§:"---=:, :! 
a.~." .; 

W(':ighll in hea .. y I)rint a~ ~Ian<lard, olll(':n Rre ~pedlll. 
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DIMENSIONS AND WEIGHTS OF 1 OARNEGIE BARS. 

~OUNO • . 
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"I"~ &I .. ! 'll'ri!o!1 .~ ,!!! I 'M. w;:: ~ I .... ptl'L\It, I .. ~ ...,- , .... ,- ....... , ... 
~ ""'" )( .17 

U 
1.26 1)( , ".08 

n 
.21 1.38 :~ <." 8 ~~ 2010 taL .26 1.44 .00 '" 28.20 
.68 1.50 

lU 
6.6, '" .... ." I 

1.01 '.77 .~ ''-11 
n .88 1." <01 ')j ".09 

.'1 1.8< 
:~ ." '0. 87." . « 1.9\ . 7.00 '" .foo'10 

~ 
.51 1.87 :U 7.60 , 4~n ." 21M &1' I., 'W 

" ! 2.19 111 &77 , ~4 ".07 
.68 ". 1" 9.39 I. ' • 60.25 
. 67 I 251 111 10.02 , .. " 

II 
.71 25 • 2 1'68 '" 73.60 
.70 1 267 '" 1200 '" 60.77 
.Ol 1" 2.84 2)( I'" ')I .. 20 

~ 
.85 1/ . 3.0\ ' Ii 15.07 • "1' ." 11, 3.19 ,., \6.69 'J( 104.30 ." :iI ... 2)j 18.40 ." I IUl.SO I.IM •. " ." 26.211 'j( 121.10 

II 1.16 I,., '" ." "07 

S QUAR£II. 

, .21 " 800 1)< 7.85 2~ 17.22 

~ .33 tt •. " :U ." 2!. 2U5 .,' 1 3.40 &" 2)1 25.00 

l! .66 :q '.84 at '.68 
, 30.60 ." I.." 10.41 '" ".112 

~ 
1.118 :Ji '.Ol I t~ 11.17 ')< 41.65 
1.38 6.31 1" 11.115 'j( 47.82 
1.61 : ~ .... Itt IUS , 54.40 ,; 1.9\ ." • 111.60 I.', .. .. 

H .. , Ii. 7.," 2' , 15.35 , 
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DIMENSION S AND WEIGHTS OF 

CARNEGIE BARB-Oontinued. 
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h·o I 1. "" I "',. 1/ ." ' !i Ie to l }{ 2.01 I ~, 1,10 U .78 ' )( 
..,. 10 I ' . " I 1'( -h 'o ti .iO ' Ii hto I !{ 2.79 11/ h \0 ti .88 

I. '" 
I', to I }{ '87 Iii h lo l ... '" I , to I ' ': .95 I I< I, to I I.'" ' It 1, 10 I ';> , .. I, -/, to l 1.1 1 ' 1/ I . to I " 3.11 IU I, to I I." • 1,10 2:,( '" • I, to 1 1.28 b }. h 10 1'. 32T . ~ 1\ to l I .•• . ~ h 10 I ' . u • '1< 1\10 1 1.51 ' 1< t, to I ' , '" '" 1, 10 I 1.50 5' . hto I.'. '" ' 11 -/, 10\ 1.67 '1< hto l Ji 8.59 .~ / , 10 I 1.75 ' 'f h 'o 1}4 3.67 • h lo H. 1.91 'u -h to I ,~ '.75 ", h to l J( 1.99 • r\ 10 2U ' .83 .~ h 1o l J( 2.07 7 ,\ ' ( 2)( <4. ' 1< h to\J( '" 8 II to ! :: .. 0 ." / , to PI ... 

MA L,. ROUNDS. 

~, n it, iI. It, it, }{. n, ii, n, fl, n. U. tf, 
II . U. n. ft . H. U. U. ti, I. l lt'! . I }' , 1:,( . IJi , I ){, 

I lt , 2, 2}{ .8. 
For weights take hRI ( of Ihose (or COI"T esponding rounds. 

O VA LS . ... ... ~ ". , .... ..... 1 •• Na. 
... ~ 
"l .. I ..... po • ... ~-e. ,-------- "'n~ II'U :. 

, .. 
I"'~ 1.50 I/ '~ 0.78 }{I~ l 05') 
I .' I.'" )(. 0.75 (,!I 0.507 U"'I 0." 1/'/' 1 0.90 ~ ' /' i 0.60 {xII 0.36 



DIMENSIONS AND WEIGHTS OF 

1 OARNEGIE BARS-Continued. 
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' ", ~I .77 IU. 4.05 2}(. U 6.33 2V_, 6.60 
I " • "" I IJ,(. j11 U5 2.l(. HI 6.74 ,~, ~ 7,,, 1'4. llf "" l~. , '.M 2!(. Ji, '1< 2".' 7.6! I". h 1.49 I~. H 4.94 l!)(. H 8.6, 2l{. H 8.11 
Iii· ~ 1.71 lJ(d 5.23 2'.(d . .... !~ d 8.S! , " ,.., ! .!,( \.66 2M'. J.I ,'" .'I .)(1 2.6a 
I~. ; 1.6! • 'l'l , .. ''''l'l u. 8 ./. 3_11 1'., jot 1.81 2. 2.45 2~. _ 3.08 3_h3.72 
l'i' II ao, , 'JJ '.83 2'~. ~I ". 3 • ~I 4.11 ! "2. !~ "7 I!. 3.22 2-,,>_ '.07 3. UI 
IS· 8 ',II< 2'a3.69 2' ... !. •. " 3 '!l 5.60 , " '"' 2. 3.116 2'~_ N 5.0. a'N"'" i~; £1 '" "U"" 2~. i 6.49 3·U6.67 

", H' 
", .2 _ 4.69 i2~. M" 6.97 3. 7.25 a,85 "M"" ·2M" tf ,," II' 'U 7,80 I "':i. >90 2. 6.8\1 i 2~. 11 6.87 .'I. 8.36 1 ~ .. , j I 4.14 2·U5.73 2M· H 7.32 3 • H 8.91 I S.I . <.37 2 .1 ' 6.07 2M'! 7.77 8 d 9.(7 1.1i. 3(1 "" 2,. .... · 1.87 l!J(. J{ .. , 
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SIZES OF' STEEL UNIVERSAL. PL.ATE 

•• WWTII Il'i' b<'IIF.S 
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~'i .- '" 10 to 1$10 20 to "" 10 to " .. • 
" " IS " " " " " , C_ , ,. '''~ ~ " •• " • .,~ 
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GRADES OF ••• 

CENTRAL 

STEEL AND IRON 

STEEL 

LOC01l10th'c Fire Box Steel. 
Fire Box Steel. 

Best Flange Steel. 
IUarlnc Steel. 

Tank Steel . 

IRON 

S. F. n. (Solid Fire Box). 
Extra Flange. 

C. H. No. I Flange. 
C. H. No. I Shell. 

Refined. 

Tank. 

UNIVERSAL MILL PLATES~ 

STEEL AND IRON 

~We have a JUlit pride In the d e. 
~ servedly 1olloCh reputation of a ll 

the grades III the 1"0re",011l2' Itsts. 



LIST OF EXTREME SIZES OF REOTANO: Al!. / '.I' 
STEEL SHEETS h" AND LIGHTER ROLLED 
BY THE OARNEGIE STEEL CO., LIMITED. , 

~.I"" • loa. , ....... ' IZI .... : . ' .. u laoIo. , M lacL "''''- SAl '110111. TlOItL 'fiotlL YioIlL .... ilL 'I1dtL YWtL YWI.L 
1M -r--

! .. 160 160 180 192 216 228 2<. 2" iii !\f,S,U.Il" 160 lB. 160 182 186 190 196 200 .. 9. ,; 160 160 166 172 18. 190 200 !II 
"10, " '" '" I" 160 168 176 180 
.oIl, " 120 130 ". I" 16' 16, 170 
~12, 108 11. 12. 130 '" 100 100 (0 

-----
...- ~U ... WI .. 4U IM'. ft lido. . ... .... UIICL 

'I,.\k. '1101110. 'IioitL .... IIL Wii '" 'IMIL "" .. ---
!o ... 288 ... 316 3W ... 3W 

k8,J.'u" !12 '" 2<. 24. ... 2" 26. 
"9. " !12 '" '" ". 24' 2<8 24' 
"1~ • 196 200 212 212 212 212 21' 
';11, " 101 168 182 196 200 200 200 
"1~ " 170 171 180 lB. 101 160 10) 

LIST OF EXTREME SIZES OF OIROULAR 
PLATES ROLLED BY THE OARNEGIE 

STEEL CO., LIMITED . 
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MINIMUM, MAXIMUM AND INTERMEDIATE 
WEl:GHTS AND DIMENSIONS OF 

I -BEAMS. 

Weights b hu,"}, print are ItandlU'd , O(he~ are ipecial . 
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MINIMUM, MAXIMUM AND INTERMEDIATE 
WEIGHTS AND DIMENSIONS OF 
~~r- :r. BEAMS- Continued 

..... , '1''':'''' ~Ik. "' .. nk~ ... of;::;:;" ..... hottiou 11M!. r.-.. .... u:.. ..... I-::::,I~~"!t =-~ hili'" 
hrta. I'InL , .. k. I ... , 

rf.~ a.6~6~0 ~;l ~~ tt 1 ~.OO 31 0 .21)0 • • 
819 6 17.25 3.575 a~!,1 .,,' II 

lJ.~~ 3.irJ o.~~ • .. , \4.75 3.294 3U O.!lM 1'1 
I) 9~:og 3.~6'J Jl. oJrJ • 
" Ii! ~~ 2~1" ~ II 
3 7~ 2.; ~I I O'ii I~I 

1).60 2 .330 ~ 0 . 170 
Wtighll in hu,>" pnn t .~ standar1l , otben a re ' I/Kin!. 

8" 

• 
• 

MINIMUM AND MAXIMUM WEIGHTS AND 
DIM ENsrONS OF 

OARNEGIE DEOK BEAMS. 

"",kll: fool ~~4Ik. I ••• J ........ ., 
~;k._ .......... !! ... ~ lMHo.. ":\' , . 

"'" , .... -" , i_of I i .. h. Ii .. h. '" • ••• -oipl. 
, 

B110 11 .6 3 2.20 3'1.00 0.17 6 .80 .• 2 ••• .026 6 
8106 '0 27.23 36·70 6. 2 6 1)·00 .a8 .6a .029 6 
BIOI • 26.0030.00 4 .94 6 .0'1 . .. .• 7 .033 6 
8102 • 20. 1 6 2 4 .48 6.CO IUS .a' .'7 .037 • BI03 7 18. 11 2 3.46 4 .88 f> . lO . al ... ."'2 6 
Bl06 6 14.1017. 16 4 .38 4 . 63 .2' .• a .049 6 

WEIGHTS AND DIMENSIONS OF 
CARNEGIE BULB ANGLES . .... ..,~., !"'~. .. tip~:" fOOl. Fkaro 'I'!~1k. 'I',UIoI,t-. r"&.!.: ""c 1.,10 .. I""",, Iotk. ... 

-----I 
B 1300. ,. 32.00 3.' .• a 7 
8130 ,. 26.00 a .• ." 7 
HI31 • 21 .80 a .• . .. 7 
Blall • 19.23 3 .' ." 7 
B 133 7 1 8.26 a .• . .. • BI40 7 16.00 3 .• 

• •• 7 
H134 6 17.20 a .• 

• •• • BI315 6 13.7 6 3. .a. 6 
BI36 0 12.30 a .• .a' 8 
8137 • 10.00 ~. .• , • 

, 



il ------~--~----~ 

,r----"--------~,-----~==~~ 

MINn[UM, MAXIMUM AND INTERMEDIATE 
WEIGHTS AND DIMENSIONS OF 

r C~a 

-..... 
o. 

C3 

0 4 

e, 

e8 

C8 

09 

""', . c ...... t' 
I .. ~ .. 

I l l~ 

'" 

.' 
" 

• 
" 
4, 

" I 

25'" 

"'''' .. '" 13.21) 

21-25 .. " ,." 
'"" 11 .26 

"" 17.'25 
14.'15 
»" 9.'16 ,.,,, 
>3-'" ,.'" 8.00 

., .. ... ,.'" 
2.430 .. " ''''' .. ~ 
.~, 

2.260 

22" " .. .,,, 
1.920 

''''' , . .., 
1."/60 

,.,'" " .. 1.680 

l!! . ,; 

r~ 
JU 

~I •• 

0-615 .. ~ 
o.~fffl ... .. '" 
~ 

0.220 

~ .. " 
O.~~ ..., 

o.4~O .,m 
o.aoo 

"'" ."" 0·180 

~~ 
0 . 170 

Weil:hts in he ... ')" print arc $umdard, olhcrJ are tipccial 

9 

9 

9 

'0 

'0 

'0 

'0 



L.J 1... T 

MINIMUM AND MAXIMUM WEIGHTS AND I 
DIMENSIONS OF CAR-TRUOK AND 

S HIP- BUILDING OHANNELS. 

II 20 13.0 
II M 12.0 
(11M· 10.0 
11 \ 09' 6.0 
1)107 &.0 

, 10' 
C11)6 

,,. 
10.5 

32.00 
21.33 
23.40 
15.00 
13.30 

".CO .. " 
60.0 • . 00 
26.25 2.64 
25.&0 3.31 

'.50 
17.25 !.S12 ...... 

....... 2.50 
2-" 

In . 

.... 1 2.76 '-', 
S,'OOO' , 

t.r. .. " 

". 1\iek-. , ..... 
Ii •. 

.88 .80 

.31 .43 

.31 .11 

:~2 MG' 

.!?' I" .W . 

.O!3 

.re, 

.Il29 

" " -_. 
MINIMUM, MAXIMUM A ND INTERMEDIATE 

WEIGHTS AND DIMENS IONS OF 
S TANDARD Z -BARS . 

..... 
I ..... 

" 

" 

" 
" 

" ,'. 

" Il 
li 
to 

15.6 
la, 
21.0 

'" " .• 28 . 
" .• "-. .... 
11.6 
13.9 
16 . .( 
,,~ 

" 
" 
" 
13 

20.2 ~" :: 
28.0 13 

"" 

1 
5 
~ 

T ,. 



f M I NIMUM, MAXIMUM AND INTERMEDIATE 
WEIGHTS AND DIMENSIONS OF STAND· 

ARD Z·BAR8-0ontlnuod. 

...... !uoi.l.a.. .... - ''I:.'. ol'1:J! 01. .... l I ..... "- .., ...... , .... ..... 
'h • lq ,: &2 

Z7 h ,, )1. 
~ 10.S 14 

31'. 
4 ~l ',\ , .. 

.... • '1. Jj 
,., 

Z8 3't .... ,,' 1!'I.8 " 31', .' . '1. h 17.9 . /, • .... 
fi 

Ia. 
Z9 ", 4 ,'~ ", .... " 31', . ''; '/0 .... 

, 10 'tl 3 'tl ~ " " " 3", 2'. .. 
'" i~ 3 'tl " '.1 

" 'I. 21 .. l. It4 

ZI' i~ 3 'ft ,; 12.5 14 
3/. 2', ,', 14.2 

WEIGHTS AND DIMENSIONS OF SPECIAL 
Z -BARS. 

...... s.. .. I ..... T1oi,~_ "'1okl 1't:.I.:. ' ... ·L 
., """ .. - J . ....... ••• ...... , .... .... 

, 13 • 6 • " IU 15 

". 2''i 5 • " 12," 15 
"6 2'. • 3 ~ 11.1 15 

'16 2'. 3 • " '"0 15 
,11 " • 3 I. •• 15 

'IS • p • ,~ Ji I.' 15 .. ". " p~ ", i. ... 15 



T 

MINIMUM, MAXIMUM AND INTE RME DIATE 
W EIGHTS AND DIMENS IONS OF 

ANGLES. 

E QUAL LEGS . 

• .... ---;;;-~' '·1. .. 1 .... 1 ""'" 
. ~ !l ':T.' .... 

""'- I~ ;."'Lbo."",.",. IL IJI4t,. , ..... . .. ~ ",. IL 
~. U. 

,\113 , ., I )il 56.9 16.73 A 18 • •• ~: 19.9 , ... 
.\I\! , .. In 54.0 15.87 A 19 • •• 18.1> 5,44 ("'-
,\1\1 , ., I 51.0 li&.oo A" • •• U,I7·1 '.03 
. \110 , ., tI 48.0 1~.12 :\ 21 • •• . 15.7 ~.61 

.~ A1&i1 , ., 
~ 

45.0 111.2'3 A22 • •• \l 14,3 4.18 

"'" 
, ., 42.0 12.34 A23 • •• ". '" r 

,\10'1 • •• 3&.9 11.44 A" • •• il 11.3 "I 
.\1011 , •• U M.8 10.&3 A" • •• .., ... 
A105 • . , "-, 9.61 A80 • •• n .. .., 
.\I~ , ., ~ 29.' ." ,\103 , ., 26.. 7.75 A" ')i •• " U 17.1 

1'03 A'a 3~.3', '", ' .69 
18. , ., I 87.' 11.00 A28 3,~.3H U 14.8 .... 
\87 • ., U 35.3 10.37 ,\ 29 3~.3)1 13.6 ' .98 
\ I • ., 33.1 9.74 A30 8".,,~ 1 ~ 12.3 .'" .\ • , ., j} ".9 9.09 A3I 3".3 '41 11 .1 ." 
. \ , , ., 2&, ... A82 ''''''~ llI 

,., . ., 
A • , ., ... '.78 A33 3~.3~ .. .. , 
.\ , • ., .... 7.11 AO'l 3,~.3'2 h '.1 '" .\ • 0 ., 21.9 ... 
.\ , , ., 111.6 &.7& A 34 • ., " 11.4 '.36 , , , •• 17.2 .06 

,\ " , •• ~ 10' '.06 18' , .6 14.8 '.36 A38 • .. • •• ." 
A87 • .. II .. 2.43 

•. \ 9-f , ., I W.O 9.00 A88 , .. , .• .11 
•. \ 95 , ., U ... , "" A39 S •• fl " 1.78 
•. \ \I , ., 27.' '.99 A" , .S •. , 1.44 
9A 10 , ., U , ... 7.46 
•. \ 11 , . , 28.6 6.94 All 2li .2J,( J' 8.1> <0, 
,\ 12 , ., U 21.8 6.42 

.,\ 13 , ., 20.0 15.86 
·A ~2 2~.2U i. '.6 '.22 

• . \ 14 , ., 
~ 

tli l 5.31 '" 21{.2~ ~ .. 1.82 

.\ 15 , .. 16.2 4.75 -" 4~ '!I·'lI fl ... I." 

.\ 16 , ., 
lit 

14.3 4.18 .,,' 2l,(a2~ 1 •. , UI 

\ 17 , ., '" 3.61 

AII;;ltt m'Tked art ~ptcial . 



i 

M INIMUM, MAXIMUM AND INTERMEDIATE 
~;1V'EIGHTS AND DIMENSIONS OF 

ANGLES-Continued. 

E Q UAL LEGS_ 

• 
SoeI.i .. ' !ia. 'I!I Y~~I .. , . ~! - ... 
IId,L ~ . ..... ~_':I l "'w:"~ Sq.. IA. lAd ... , .... 
A<' 2;~02>' ~ 7.7 ." AM 1,lix1~ Ii 
A47 """~ ;': .. .00 AfS/ 

1" .. " ~ A" 2 J~.2~ ., I." A68 1">1:4 
A<9 2 J~ .. 2}2 ~ '.0 1.47 A69 

1" .. " q A50 2;~ .. 2>-' I 4.1 1.19 AI02 l,1i.l.'4 } 
Al00 2;~ .. 2.J{ If 8.1 0.00 

*A 51 2)('2U I:4' .. <00 A70 1)( >1 14 /,. 
A71 t}{d)( )( 

LA 52 2,(.,,, ;': " I." A72 1)(>.1,. -/~ 
*A ~~ 2)(02)( , .. 1.55 An I).(d '4 , }i 
LA " ll).(dl)( r: .., 1.31 
LA" 2)4,214 ., 1.06 
·AtOl 2;.(.2).( I t '.8 0.81 

A78 1 .1 )( 
A7i 1 .. h 

A56 , . , J1 
, .. 1." ASO 1 .1 " A57 , ., '.7 1.36 

A58 , " f. ... I.Ui 
A59 2 ., )( '.2 .94 
A60 2 .2 f . ,., 0.72 

A 81 1 ". "I ~ I A82 yh Ji I 

A61 ll(·I~ ;': 4.' 1.30 
A62 t li(d~ 4.0 1.17 
A63 t3("'~ f. .. 1.00 
AM Il'AK )( " .81 A83 j(. Ji ll. ASS lJ(dJ( h 2.1 0.62 A84 Ji. Ji )i 

-

Y' kl ... "'f .. ~ , ... 
3.4 
2.' .. 
1.8 
1.' 

.. 
1., 
1., 
1.0 

1., 
1.2 .. 
1.0 
0.7 

0' 
0.' 

" & 

• .' 
O. 
O. 
O. 
O. 
O. 

O. 
O. 
O. 

" 84 

" " S6 

" " " o 0.' 

O. 
O. 
O . 

« .. ,. 

0.2 , 
0.21 

o. " 7 '1 



T 

MINIMUM, MAXIMUM AND INTERMEDI ATE 
W EIGHTS AND DIMENSIONS OF 

ANGLES. 

UNEQUAL LEGS. 

..... ~t.~ ... ..... 'a 11 ·~ I ... ..... I!:.. ""'-Lk ..... lndOl. , .... l .. :JIOI"Lk ",.IL _ . '!t-= 

-,\ISO , '3~ 1 1 82.' 11.50 AI78 16 •• ~I ~i 7.11 
·,.1.161 , ,3', U .0.> &97 ..1.179 5 •• <6, C ... ·AI&! , .3'i 28., 8.42 A'SO , •• 21.1 ... 
,\163 , .3', H 26., '.82 ..1.181 5 •• U 19.' .,. 

]:;: ·AIM , .8'. }. .... ,>I A'" , •• 17' '"I 
-..1.165 , .8 .'2 H "'.0 ." A'" , •• I~ 16.2 .." r: AI56 , ,Sl: " 21.0 '17 1\184 , .. " 14.5 <2S 
"..1.157 r • So,.. ~I 19.0 0>' AIM , •• i • 1<, <7, 
-.\158 , .8'. 17.0 5.00 A'" 5 •• '. 11.0 '" *..1.159

1
7 .3 '2 I, 15.0 uo 

A'" 
, .3 ,~ I « 22., ." ,\ISS , 
~M n 2Ul .2S 

.\8. • •• I 80.' '.00 AI89 5 .3n 19.8 5.81 
A9I • •• M " .• &" AI90 , ~3'1 f- 18.3 ,." 
A'" • •• 27.2 '.89 AlIII • .,~ 1&, .. '" ..1.161 , •• 

n 
2S.' 7,47 A'" • . .. , ~ 15.2 H 7 

0\ 162 • •• "" ." A193 • .,~ 1>8 '.00 I 
A'''' 

, •• 21.8 ... A 1111 • os" 1 I" 12.0 '.63 
AI~ , •• 20.0 5.88 AI96 5 .3~., » ... a" 
.\1115 • •• I . .. , 5.S1 A96 , .a', I, ., '56 
.\ 1116 • •• ,. 16_2 4.75 
.... 167 , .. n 14.8 4.18 .\196 5 ., II 11.9 ... 
AI18 • •• " 1<, ." .\ 197 , ., 

" ... , ... 
AIII8 5 •• U 17.1 5.", ... A'" • •• 15.7 4,61 

AO! , • 8'.1 "'" A!OO , ., ~ 
14.2 4.18 

AiO , ~3'~ H 27.' &" ,\201 , •• '" ." 
AI69 , .8 ~"i· U "., ' .55 A202 , •• il 11.S '" AI70 , "~I II ".0 ' .00 A2", , 

" •. , 2.88 
..1.171 , .S'" J( '" 6.56 A280 , •• I. " .. 0 
AI" , .3., ti 20.' .OO 
A' " 

, .8~~1 " ... ,.:;0 A,," 4 'i.a U , .. 5.43 
Am , .a'~ /r. 11.1 '.03 A" 4 ~.a 17.2 '.08 
AIi5 , .,,~ ~! 15.3 ' .5IJ 'A206 4'2,a U 15.9 •. 68 
Alie , .3 ~ I. 13.5 '.97 A2ff/ 4 '~.a 14.6 ' .30 
AI77 , .I~ ~ 11 .1 I :H2 ,'''' 4 ';,.3 I • "' 1'" 

. \".:1 ... nUII·lt~ * are special. 



-+- -~ --

MINIMUM, MAXIMUM AND INTERMEDIATE 
WEIGHTS AND DIMENSIONS OF 

,.,.,-- ANGLES-Contlnued. 

UNEQUAL LEGS_ 

~j! li'ti,U' A ~ -""'- ,. ""'- Ii ' .., 1 , .... l",~ .. .":,I",~ .". I.... ! 'i.:l Sq.~ • .~-- ,,,.2 ,:1 U ."'" ' ~~3 " 1l.9 18.60 ,,'" 12.4 3.65 
*A210 ,~ .3 ", 10.6 3.09 "'" 1I,,,.!\j 11.4 US 
"ABU ,'{,S 

" 9.1 2.67 "'"0 S',.!" /K 1(1.' , ... 
*A 97 , ~,;,'S t, 7.7 !.25 A'" 3'2.2'. 7.i , .. '.75 

At" 3n:.1h n .. ." 
*A212 • ,.a" t' ... 6.43 Am I':d'i h 7.' 2.11 

AW 3!j.2'. f; ••• 1.78 \213 • .3~ ~. 17. '.06 At" 3'i.2'.; I ·'.9 1.« 
A214 • ,Sh H IU 6.6. 

-.\211; • .3h Jti .. , .... 
AWl • .3'.' ~ 13.8 a90 'AU' 3'..j .2 I, '.0 ". ·A!Ii' • .3h

j 
11.9 3.60 *A247 3' .... 2 .. 23. 

*A218 • .8',; .;. to.5 .0, '. "AUS 3),.d! 
J'l " ." ·"219 • • 3'~ ~ •• 267 °AUII 3'4.2 •• 1.83 

*.\ 98 • .3'./, 7.7 2." *:\2M S'.: .2 ,', '.3 1.5' 
*AUI 3 .... 2 

" 
'.3 1.26 

A220 • ., V \7.\ >0, 
.\221 • ., 16.0 .. " ,'Ii' /,1 .. Am • . , ~ 

1'-8 .... A'" 8 '.78 
,,,,," • . , .>6 .... A'" S • 2\; J.i .. '.5O 
A'" • • s ,', .. , ... A'" • .2'l 'n l 7.' '.22 

"" • ., ' . 11.I ." A2M S .I!'; h, .. 1.92 
,,"" \. . , ,'. ••• <87 "''' S .h. f] I .. I." 
A227 , . , ... .. 26' Am , ,2', I I ... 1.3\ 
,'2!8 • •• t, 7.' '" A"" • •• " 

7.7 •. " ,,'" 8' •• 8 ~ 
15.7 .... Ii! ·"259 • •• 'il '.8 '.00 Am 8,,,.3 14.7 ~.81 'A260 , •• '.9 ! .73 

A2" 3'a·8 Il 13.6 .(.01) -A261 • •• I~ " t.47 
Am s".a " '" '" ·A262 3 >. ••• \.III 
Am 3~xS R 11.4 , .. 
A'" 8,'i'S 10.2 .00 

"I Am 3~.3 {. 9.1 '" A286 !1{.2 6.' '00 
.\235 8M·1I .. ,. 28. A'" !I:i.! il <. 1.78 
Am 8 !.,,8 t • 6.' 1.93 A'" 2'~.t • •• 1.66 

. \ngles marked arc svecial. 

• 



T 

MINIMUM, MAXIMUM AND INTERMBDIATE I 
WEIGHTS AND DIMENSIONS OF 

ANGLES-Contlnued. 

UNEQUAL LEGS. 

.... ... Ja .... d~1 in<. ..... .. 11 "~' !reL "". '''L • portOOL ,. hi 1M". .- •• ,. . Sq Ill. 
i!.~ u.. .. ". ... , 

A261 2'i·2 
I 1.31 ~: 

.. , 
·"276 • xl .1i ~ ., <" ."" 2' •• 2 '.7 1.00 'Am , .I ~. II 2.1 ... 

A!09 2:~.2 ,\ , ,., 0.81 

.\270 2!.(d'2 .'i ,., 1.53 
-.WI !' •• Ih ~ '.0 I." ·_~m 2!.(d n ••• al.!? Nl78 Ihd ~ U "" 'Am 

2'4
01

" " 
'7 1.07 "" 1",,,1 " 1.0 ... 

-APU !~d'" ~ LO 0>'1 '.\216 !.!4dn h •. , O:~7 
Angle. !nuked· are spo!Cial. 

onD ANGLE SECTJ.ONs.. 

n.. s.ctioDi will 0111, be rolled by 81*ial A.&reemenL 
---.... ... ....... ·~· I ..... ... ftlU-. yt .... ..- ..... "'LM.- I ..... ..- fIllou.i. ,.. .- ..... .... 

"" 
, ., tt 14.4 M61 2~.2~ " .. 

"" • •• 13.4 .\462 2".2,.. n 7.' 
Ao&b! • ., U ... ;\463

t

2".2" <t 
A'" • .3 11.4 A4~ 8}t.2 .. 
.\4M 8 .3 a 10.4 MM 3.!4.2 fI 7.1 
A'" 2*2~ 10.1 M66 8~.2 '1 
.'4M 2}~.2_' i 9.3 '487 • • 3 fI , .. 
'''7 "'"'' I 

t. os .. 88 3 •• 7.' 
A,," !',;d'i ,. 7.7 ;\469 3 •• ~ '1 

" A~9 2S·2", I.'", 
., ;\470 2Ud',( •. , 

.'" 2J.{.2;.( &7 ,\47\ 2}('02" J< •. , 

• 

]; 
r. 



-- -- .. 
MINIMUM, MA XTMU M AND IN"TER MEDIATE 

WEIGHTS AND DIMENSI QNS O F 
SPEClAL A N GLE!:;. 

S QUARE ROOT. .. ,- .. llj<k_ "~1I I SOOIiu. I I •. nilt_ 'I'~I 
lw., IMML 1~ pwu:..- [ .... , I .. ,. .. .. "" .. ~ 

I .... '" 
A358 T, ., 'f I" A387 2,:'(,.2',( l( 3.6 
A351 , ., I' t?! 
.\352 , ., II 16.7 A3S8 , " 

* 
5.3 

A'" , ., 
(I 14.3 A389 , ., ' .7 

A8M , ., I" ;\390 , ., 
~ 

., 
"" 

, ., f: lUI A"I 
, .. U 

A'" , ., 9.7 
Am loU'dW 

A357 8~031~ " 1<0 

* 
.. 

,1393 1.j(.P. '.0 A358 3\j.8', " 14.8 .\3N I",d~ ); .. 
,\ 359 3 ,~.3 "j II I" Am P{. I ;1( .. 
AS" 3·~~.8h J'l 12.3 
A"I 31~.3~ 11.0 A'" I~"~ Ii .. 
1\362 S,Ii.3}ii 

* 
9.8 Ml97 l!-i oj'~ t: .. 

A36J 3}2.3)'> 8.5 1\398 l\i:d'i 2.' 
ASS, 3 ,S Ii IU A899 ! I,Ii;d}) I. 1.9 
,\3M 3 ,S 

J'l 
IDA "400 I,,'", '4' t: ... 

:\368 • ,S 9.' MOl 1",'01,'( .. A367 3 ,S 

* 
.. A40! I", d}( ~ 10 ,\368 S ., 7.2 "'03 1,,"'01,1( 1.0 

A'" , ., t: '0 
Am • ., , .• .. " IJii. ti I J( 1.8 
.-\.371 21(.!}4 }, .. .. OO !.fiI. " )j •• 
Am f lt·2li ,. 7.6 ..00 \ }fidJi I Ji 1.7 A:m 21( .f.\.( Ii .. .. 07 lJ1id}1 ~ I.' A31' 2;\(.2l~' t, ,. 

.. OS l}j;dh 0.' 
A37, 2 '~.2>i " 7.7 "430 IfI,' U I. 1.1 

AS" 2 '~.2'{ 

* 
6.8 MOO I " Ji 1.5 Aan 2,1i.2h ••• 1\378 2!'d~ )( 5.0 MIG ! " t. 1.1 

A379 2"4,, U M il ! " )i 0.8 

A393 2.1(.21( 
~ .. Mit ]ii. 11 ~ 

1.0 
A'" 2}( 02", .. A-f.t8 ,Ui. U ., 
,I'" 2",.21( Ii •. S Atl .f. ,{, W 

J'I .. 
A"" 21(121( t, ' .5 Am 'l' n os 

~ 



T 

WEIGHTS AND DIMENSIONS OF OARNEO~ 
TEES. 

EQUAL LEGS. 

~ ~~I'M. fIoim- of IMl IJ r.-.. .~ IJ~ 
lMn. ,...".. I s-. ... " .- "LIIL IlonioL 

T 1 • • 'i to I. M to /, 13.7 " T • • • Ji to if ~ to i, 10.9 " Co< 
T • ." ." }{ to I, }i to ,., 11.7 " J; 
T • ." . " Ji to I • ~ to I. 0> " I' 
T • • • ~ to l, " to I, I.' " T 1 • , i. to h It, to }. 9.1 " T 8 , • Ji to i, ~ to 1', 1.8 " T , , • h to Ji I. to )t •• " 
TIO . " ." Ji to I" Ii to -r • ••• " TI\ ." ." I. to Ji \1, to H ••• " TI' 2), .)( h to Ji I. to " ... " Til ')( 'Ii J,( to I. :.t to,\ '.1 " 
Til , • h1l0 Ji l. to " ••• .. 
T16 • • )( to I. )( to 1\ ., .. 
T16 1J( 1)( J.{ to I, J,( to l. " " 
T17 I" 1" J.{ to -lf )( to h .. " T18 1" I" h to ir h to -lf 1.84 " Tli 1)( 1)( J,( to I, )( to If .... " T" 1)( 1)( h to ~ h to.;, I" .. 
T!1 II, to it Irton 113 1 " T!! 1 1 I" to I, 'i to -h ,.87 '" c 



NOG 0 

WEIGHTS AND DIMENSIONS OF CARNEGIE 
TEES. 

UNEQUAL LEGS. 

IiJo I. I..w.. "". f ItW Ia IacM. 
' :'I:.:. ....... '"'- I 

" ( ..... ,. ... ..... ..... ,~. ""I' .-
'1'60 , 3 J4 t o I. 11 ,0 ,,1 13.6 24 
'1'&\ • " { Ji to I. -h 10 U 11.0 " 
T" , ,{ ' j, -(I to l, U to ~ lli.8 " TM , " , 

/, to J1 /. to Ji " " 'I'M '" • Ji to i . )i tOn 10.0 " T63 , ~ '" I, to ~ I, t o h ., 
" Tli6 4}1 '" "'O i'l" 'oi. 

9.' " 
T67 , , J" to Ii ){ t o I, 15.6 " '['1i8 , 5 fl to -Ie )i to if '" 25 
Tli9 , 

'" J{ to/,, ~ to l. I·U 25 
T60 , 

'" )i tO n )i to ;, 11.4 25 
'1'6\ , • )i to n,H to';, ••• 25 

T" , ! J1 Ji to i, Ii to 11, .. 25 
T63 , , ,{ 1', to H /, to Ji 1.' " TM , , 

" '0 J) ton 1.9 25 
TIla , , 

/. to H l. to )i .. 25 

T66 3'~ , ,Ii to I, Yt to I, , .. 26 
T67 '" 

, n to i . Ji 10 IT, 9.9 " T 69 '" 3 J{ to I, ~ to l. 10.9 26 
'1'70 '" 3 )i to ~ h to i f " " T7I '" • I . to» " 1.8 26 

'1'72 • , ~ to -l,!" to h 11.8 " T73 • , n 10 ) 2 -I, lO S 10.6 " 



WEIGHTS AND DIMENSIONS OF CARNEGIE 
TEES--Con tinu OO. 

.... , .... 
T 74 

T76 

T76 
T77 

T78 

T79 
T., 

T82 
T83 
T84 
TSO 

T88 
T87 
T88 

.... ... ,. 

I" 

UNEQUAL L E GS . 

.0': I ru: .... ::-~ ..,~~I ,." 
"" 

~ .. 
" ""~ , I ~ I ~' to i. ~ tOh '.S 

8 3~ ~ tol, J'to/r 1ft9 " " 8 II~ it toJ' 1'. to ~ '.8 " • .~ ~ to 1', " to 1\ .. " 
• ,~ 

" to i, J> '" n " 27 , 
'Yo Ir to" I, to" at 27 

'J( , -h toB J( 7.' 27 

'Yo , 
" to 1', ~ toll 7.2 27 

2~ 8 ofr to Ji 13, to .K at 27 
2~ 2J( Ji to i. Ji to i : ., 27 
,~ 'J( 13, to » / . to" '.8 27 

,~ I II h to I! /, to If to 27 , 
I ~ ~ to I. J( to /. .. , 27 

IJ( IJ( Jito;' Ji to i. .. 27 

HAND-RAIL TEES. 

,~ ·7." I ~·· I - 1 • •• T 901,,11 J ParI It. , .... pwu.. .... ...:f.... 1_0.. , .... ..- " LM. Soo. 
4"x!'1 7.00 " h 1'6 I • • 0' 11.30 " 

Cot. 

I 
~ 



'N 

WEIGHTS AND DIMENSIONS OF OARNEGIE 
MISCELLANEOUS SHAPES . 

.,...... 
TROUGH P LATES. 
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CORRUGATED PLATES. 
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CHECKE RED PLATES. 
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~01 '''1'1. , .. ~ 'f Itill. JIO'"ay::fool.. ,-

~16'1 .. ~ 
\S.8 '" M6:! " 16.3 

M5:8 .. if , .. 
M6-i " ). 21.,( 
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FIRE· PROOF FLOORS. SUSPENOEO C EILINGS ANO P"RTITIOMS. 
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N OTES ON FOUNDATIONS. 

Tn (I("oigning the foundations of Wan! and pien of building.;. 

~--I "~, Ihey re,' "I'on a yiel'Jing stratum, proper provision mil>! 
be lJuull: for the uniform d istribution of the weight. In cast: the 
w.LI~ are or different thicL:uC!>.-.e5 al1d heights, Ihe .... idth" of the 
f"undations mll~t be profX>rtioned ,":wrtiing to the d ifferent lood., 
"""hing therd..,,,,, iO Ihat the bearing 1)('1' lIuit of ground-ar<.'1l 

I 
will be I'(lualanu 1\ uni fn"n settlement 0 Ihe completed st ruct-
III"(' j. ('".uTed. 

I The introduction of timber hc:ams a~ It mean. of obtaining 
wider IM'aring ",..races at the bw.o::, '" a pfliclice 10 be strong ly 

! 
oondcmned, unlt'l>i the wood is in II. I_ilion '" r""l1lIIin contin-
ually moist. When: this is not the cue, the timber will soon rot 
awa}. thereby ClII.;ing an u~II.1 ~tllcmcnt of lhe walls which 
j, 'err injuriou.. •• if not de..trocth"c, 10 lhe ma .... mry. 

, l{aib imbtdded in ooncn:te are 110'1 open to Ihis 1ectioO". 
Th<:-y offer, OO,,·e"er. oomparati,-ely little re;i.>tanoe to de ection, 
and (Of this '"->OIl, if a.llowed to I)wject 11e)'ond the "''''IOnry 10 
Any cnn_idl'rahle I .. ngth, Ihe ooncrele lilling is liable 10 crack, 
And the Slren!:th of the foundation beoo!nd impaired. 

I Bea,n.~, lllOr<: re«n1ly u'>('d for this purpo'<C. are found to be 
" 'Ilerior in e,-ery respect. .\ greater depth Cll II be adopR-d, the 
drtlecti<ln II",~ reduced to a minimum and a sufficient !III"ing 
"fl('Cted to more than compe",;ate for their add itional cost p.:r 
puulld. 

The fuundation should be pr<:paretl (ltCe illultralion pp. 168. 
110 ) by 1i~1 laying Ii btd of oo"<:"1ete to a derh of from 4 lO l l 
inch" and IMII pl":lng upon thIS a row 0 J· I.leams at right 
angles to lhe f:lCe of Ihe " .... 11. In the C:a...e or hell'"Y pien the 
I-.na may he c ...... -,ed in Iwo directioll$. 'Ill('ir dista~ apart, 
from ttnter to <:euter, may '''ry from 9 10 14 inches lUXOfding to 
circumlttance., i . •.. • length of their pro}ectKln be)-ond the n13 
>lOury, thick.1O>!I or oouCl"ele, estimated I'n:-_ure PC'T !>quare foot, 
elc. T hC'y should be placed at lealot rar C'rlOUi;h apart 10 pen nil 
Ihe IntroductKln of lhe ooncrele lilling and III I'~r tamping 
hetween Ihe h.·aIllS. UnlC!lS the concrete is of ul1uwal Ihick 
n~", •• it will not be (uh'i,;able to e~oe-ed 20" sp'ic ing, si llce other. 
wise the ooncr~le may not be of .ufficient st ren!;;th to p roperly 
trnn~11li t the upward pressure 10 Ihe bellm~. rhe m"»I1 useful 
application of thi, method of founding u in Iocalitieos .... here II 
thin and ('"mIl8r:ltivcly oompact ,_tratnm o'-erlies IIrl<>Ihcr of " 
more' }'ielding nature'. By U~il1g I 1k-al1l'l in $uch ca.-.cs, th(, 
mln isi te ~I'rca.d nt Ihe In;.e I113Y he obtained without either ~" 
ctrntin!;' the (,nn upper ~t ... tum or carrying the footing-oourse< t<> 
,,,,-h a ""ight ", t" cocroa.;h unduly upon lhe ba.,.,m"nl roOm. 

- ------ - -" 
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CANTILEVERS. 

In buildingll wnere it js not dbimbte 10 undermine the adjoin. 

ing PfOJlerty, or .... here the building 1."'5 do not IlCrmit of the 

'''II>d,,0O05 being carried under the $arne, ~alltile"er girden are 

uocl to carry the columns next to the building line. 

'I1m!e different dcsib'llJ of cantilevers, fl5 ~t\llllly applied, are 

.bown on pllge 55. Fib"Ure I sho,,"5 dC(:p Ited bell"'S, u,cd 

"'ben the Joad On tile columns resting on the camilever prodllCCll 

JU~h bending moments a5 can be taken up by the beams; it also 

"IOWI" connection lor the other end of the ClInlilcnr to all in-

Cot. 

r 
1~ri<>T column. E,·ida.t1y, the product obtllined by multiplying ,.. 

the load on the interior column by the d6tance from its «nter to 

the fulcrum foundation must be gn:ater than Ihat of the load On 

tbe ..... 11 column limes its distance to the (uh:;",,,, foundation. 

~hov.l<l it be Ie,", the interior column mUll! be anchored down tQ 

tn espedBUy ue~igned foun<lation, 

'nte Jood un the {ulcnull fouudation ;, equal to the BUm of the 

\oatIs on the wall ro]umn and the reaction of the cantile"er at 

the interior column, Figure 2 lbow~ a metlwd of c:lIltile,'er 

ooll>lruction where it is not desirable to ba"e l &eplnl.le founda. 

tion under each column and a hea,'y ho~ I..;mer of suitable de· 

oign is .. sed to transmit the vari0U5 column loadt to two inde_ 

]",ooenl foundations. 

The reaction on foundations due to the different column loads 

can be quickly detcnnined by means of well known {onnulac, 

In figure 3 is shown a spedal design which a~oi<u the Il'IC of 

II ""ntin\lou! gi .... lcr. 

The litre!l'le'l in a continuou~ girder wilh ~l1ppurt. Ii~ed can 

k readily detennined; but as it i$ iml'O"I!Iih]e to Ii~ the "u!'llOm 

i. ~. to l'rI:\'cllt tlnetlU,.l ><."Itlemc:n!, thi. fonn of girder _I>ollld 

There are, bowe"er, c""diLi",,~ which 

w 
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m ... ke th~;r "I,])lication desirable. (h, the (>ther hand, " ~impk 

c:tntile~r admil5 of ea.'y calculation and aru.pt!l it..clf \0 any 

~Iighl ~ulemenl5 thai may occur ,,·;tOOuI IN.lcrially affecting the 

n:aclion~ on the foundati0n5 or changing the UreI»eS in the 

girder . 

. \11 important featu~ in <:(Innection "'ill> cantilc,-cr construe· 

tion i~ 10 adopt a pin $upport in place of ~~Iing the cantilc'-cr 

bmm dir(!(:liy on the lOp couroe of the fOUlldatioll bean~. For, 

if the (Antilever rest! din:<:tly upon the uPlIe' course of founda. 

tion bean'" ... ilhou, " pin ~upport. the outl" boeam neare<1 the 

"'all column "ill be Slr:lined mol'f: than III}' of the OIher.<, and 

Ihm the center of pre;,."ure will not be uactly in the middle of 

the foundation ... il ihould be. 

lbe un .. <:051 ir ... oh'M in the 1 ... 0 ,hoet and pill j. 'ery sm311 

., COInparro \0 the desirability of I,a.-ing the center of p~ure 

in the center of the foundation. 

The ~hoes for ordinary loads and C(lnCiliOlU Rr<: made !IOlid of 

c:tl>1 iron Ilnd the pin of Sletl. 11'e height of each ~hoe should 

not be leu Ihan 6'/ and Ihe pin l 'i" dian>eter. Each indh'idual 

0l$C lhould he r,gu~ by ;t;t:lf. 

The pin need be "gu~ for bearing{)flly, II.! it tIlend'! through 

the "hole length of the ca.'ling. A dn."'>ee of '~" to I" i~ 

gi"en bet.n~en the a".t fihoe!<. which Ilf"e .l .... )-~ faced, '."d the 

bole bo~ to luil Ihe pin, 

• 
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NOTES ON WIND BRAOING. 

Un IMge 56 ue sho .... n t .... o type5 of .. -ind bracing w;ed in 
ba.ilding.. The upPI'r one $ho,,·s the method of bracing ,,-_ually 
arpl~ ... ht:re no opmin~ such as doon and ... indows occur. 
This ronstructklO h3.!l adjustable diagonals properly f.."tened 10 

tM adjacellt oolumn. in the bui lding. T he horizontal compo. 
ne"l~ of the stre<--.es in the diagtma13 are taken up by means of 
t ... " Inttict!d chanl\d oors located in the floor s)",tem of the differ. 
ent 1Ioor.!. 'Ille vertical oomponents are taken up by the colul11n!l 
Ihmb!'hel and mllst he added to the other loods to "'hich the 
wlumns are subjected. In this ealculation eare should be taken 
IQ pro.·ide for ~uch design as to avoid eceentric .traKS on the 
colllmM. Should the de..ign be such a.iI to t:a\be thew: 1iI~, 
lbe oolumn!l must be figured aeeordil1gly. 

If de>.inble, the diagonals 111:1)" run through one floor and attach 
10 the oolumns at the floor.! abo"e and below the intcmtediate 
tionr; thlls itl lome iUMaTll.'e:I pas;.age .... a)"s 0111 be obtained. 

The other type of wind bracing shows ... hat i~ known as portal 
hracing. T hi, aTeh de'ign reoommt:nds itself for u-e in 
buildiugs where the diagonal S)'>ICm cannot be nl)plied on 
occount of luck of room. I t is usually placed brotween adjacen t 
.:"lumn~ in halls or IIMSIIl,-e ways and eXlt:llds from the founda. 
t~>I1' up, from tioor to floor, to such a ht:igh! that the ~lability 
of ~ building itself is ~ufficient 10 fe._iil. the assutned wind 
pre. .... re. In ge~ ... I, wind bracing should be placed, if the 
building is Iqllare or ne:lrly so, ck>.e to Ihe oome"; if of a 
parallelogram .... pe, in the direction IMrallel with the least widlh 
.00 al IUch Jloill~ tL!I to equally di-ide the 11..- in all the 
p'"wll. In ~ neithe r of the abo'e methods can be applied, 
bmc\;etJ ahould be used at cach Ooor Inc! or a OOlllinUOUJ d~JI 

btam or girder carried nil around thc building. In either ca'IC 

the number of .in'ls fa~leni"g Ihe columns and girders ~hould 
be car-dully figuTC(l, as "lIOn tlte "nlne of the rl':'>i!llU1~ of these 
ri '~IS, lU well as the girder.! and brackets, depends thc stQbility 
<of the ~tructure. In the last two mentioned mclhodi the 
(!()iumns ,",ill all be tiubject to a bcllding llrest ,"'hich should be 
.. Ided 10 the ot'>cr loads of the oolumn!l. I~idC:ti this IMy .. ·iII 
be 5Ubject to \'ertica l load... Te"ulting from the N:$iMance they 
offi.r to the overturning moment of the wind al.";lW the . tructure. 
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GIRDERS rn BUILDillaB. 

In 1M- d",ign of '" building, <;a$dI may OCal. wh~re a single 
Ueam girdtr ",ill "lit answer. It may be found desirable to 

incl'ftl-o,(' the length of the ~pt.ns 50 as 10 .-aIuce the number of 
'"pporting coiumn_ to a minimum, or perbap .. hea'), <:OtK:e1l

tmk .. 1 lI .. d" ~uch Il.> COiUUlIL'. brick wall .. , elC. will render 

'mg1e J-Ikam I!"ird~r., inade<ju3\c. On POW: $0, Figs. 10 to 16 

inelu.i,-e. nre ~ho\ ... ' \'3.;0",-' forms of girlie", thO! m.,y be used 
in ,uch~. When: the endl! of the girder< rt'" upon the 
wall, ~11't'1 bearing plates (Fib'" I I and 12) ~h<)"ld he u~ w 
di,tribute tl~ Ilre"ure O'~T a greater ~urraot and thereby pre
'enl the cru~hing of the m,ueriai in Ih" wall dir1:Clly under the 
girder. .\ ,abl" of M:md:nd ,..,.11 plate5 is gin,,) on ~ 179. 
In ""me' CIl.c'_ a larg..-, toogb 'lone will nns .... .,r without the 
11111\e<; (hg. 10). hut ... ·hen: the I)~,ure i. hen)', blXh plate. 
and "tone .hnuld be u~ (Fig. 12). 

The .lIo,,·rd l)K'>''jure per 5()UIlre foot fur first class brick 
work ~hould lIot uC«(1 ele"en tons amI rm ordinary masonry 
eighteen tOilS. 

For Sl)(l"ning openings in brick wall~. girderll cotlll'osed of 
two Or "tOre I.Beams connected b)" boll~ and ""pamtors (Fig<. 
12 and IS, poge 50) a.re m<)!;t commonly U'l'<\. 

Wbere the brich ha"e been laid regularly, II~ proba.ble [il~ 

or rupture, if the girder should fail, will be r"llJm \0 be im,ide 
of the sides of an iso8celes triangle" hose ba.»e is the spelll and 
,,·hooe height i~ H of the span. In order \0 be enlirel)" on (be 
!!Afe side, the weight of wall belween H:nical line. directly O,-er 
the girder for a height equal to that of the triangle i~ freo:luentl, 
adopled as the Jo.d to be carried. It ~hoold he not~'(I, howC"cr, 
that for green walls or walls h ... ing openinjpl Ihis rule does not 

a],pl)" 
Placing the weight of brick work al 11 2 Ibs. per cubk foot, 

the weigh~ per superfICial foot for dilTert:nt wall, nre m. follow~, 

For 9" wall B4 lo!;. 
IJ " 1Z1 
~ o. 
n ~ 

~ ~ 
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GENERAL NOTES ON FLOORS. 

haml)l~ of Roor jo;"a and t~r connection .. of OOl11moo 

l..xur_ lrl' ~hown on JlIIge 50, FiI,'tl1't"l 1 Ind 2. Girdoer. 

<"o_;"ing or Iwo I lkatn.s or mo~. ~ide by ~ide, a.o; in hgure. 

nand '5, ~hould be coun~lro by means of bol", and 0l.~1 iron 

""pil"l.lOrs tilling clO!Iely belween Ihe flanges of Ih.., Ix·luns. Th.., 

,.tfict of \h~ 5C]lI1T1lt OTli is, in a mea..u,.." to hold in po>ilion 

lho· cornp...".;on fl:l.nK"'~ of th.., beams, p,..,,-..,ming ~idt deflection 

,or buclling and to unile the Iwo (,..,alllS .\IQ 15 to (2,u..e them to 

l1l:I in uni ... on a, 1"1:11",,1, 'ertial <kfleclion. Sq_mlol1l ~hould 

he 1>ro\-i~llIe .. r the ~UPI)(ln.~ and at poinb "·h..,,.., hea,'y Joad" 

a~ impoaoed, OIh~r"';,;e at regular int~lTlIls of from 5 to 6 feet; 

11le-<- I,.., _I>o"'n in Figurn 8 and 9. Complete tabltll ror the 

.. cighl.'lof 'oepllmtors for 1·lkanlS ar~ I.';'~n on l~ 18 1. 

On I'"g~ So, Figure" I and 2 show different methods of C<.>Il. 

1>M:ling beam.!! with each oth~r. Figure I repre."",nL~ the floor 

bI'2Im mp..,d to Ihe girder and joined 10 it by the mcar~~ of II I'nir 

of Wlmecling Illlgles, which are u.;ually ri,-eled to the Roor beam 

.,Id ix,lt("(\ 10 Ihe girder. NOles on st:mdard sius 0{ 1hc5e eon

D<.'C1ing angles and the !lumber 0{ bolt~ and ri,...,u requi~1 {or 

all JoiR,. of I nea,'1$ and t.nannels are gi""'" with ilh ... lnllio!h On 

(IIgf'> 182 and 18J. F·igu,.., 2 ~how~ the floor lIatm resting on 

5brlf angkt. ri~et(d to the girder. Sliffening angles a~ usually 

pbad under these shelf angles 10 take Ul' Ihe hending in the 

__ and should contain a sufficient number or ri"elJl to lake up 

Ih~ end reaction or the I\oor heam. This melhod is u~"aUy 

aOOpced to f~cjJitate the ... ork of erectioo ... hen the gird~rs are 

'-"Imposed of 1 ... 0 or more hearns and or bulliei~ nl depth to olio ... 

lilt IIoor beam to abul against Ihe girder without being coped 

The old ITII'lhod or eonstroctiug fire·proo( 1\00", in huilding" i. 

mean., 0( brick .n:::heo.. These ~uaJly OOII,i.t "f a linlll" 4" 

CO( 

7, 
r. 
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COOI'W: of brick wilh a rise a, the center of J or 4 ioeMs and 

n:--\inv OIl IIH: lower fbnge>l of the I Beams apin,! brick ~ke .. ·

back$. rhi§ method of construction i~ illumate<l on page 51, 

Figure 7. In ca.-.e the floor is dt<igned (ur very hea,'Y load_. 

!It:\"(~ml OOUI"IH of brick ~hou]d he u>ed. The floor bean'll should 

he placed nhoul 5 or 6 feet, cenler \0 center. A oon"cnil'lll del-ice 

for centering the arches oonsisu of wooden (mme«, called cenlCI"lI, 

,u'pcnded by iron hooks from Ihe lower Hauge. of the beam,; 

lind dl'lnchabie on one side 80 that they may be ,hifted at plea..<· 

u~ Ib the work progre;.;;es. The ~pace aho~e the Im:hes is filled 

with coo~le ill which are emlll!(.klffi woodw ~Irip!o for StCUring 

the flooring. To finbh Ihe ceiling helow plllMer i, generallyap

plied on the bottom of the archl"'l diTtC'lly to the brick work. 

The horiwnlllllhru..t of the arehl"l is pl'O>j,\l'o for by the use of 

tie I'Q(h from~" 101,.." diameter $1~I.long Ih('ccnler line 

of the beam..;, or a little below, Rt I'!'gular inte .... 1lb ()f from 5 to 

7 {~t. The thrust of Ihes<: arches per lineal foot <;all be found 

1·5\\'\.2 
by the fom",la T_ R- in which W i~ C:O:luai to Ihe k",d J.><'r 

"llUIl'!' fOOl, R Ihe ri'IC of the arch in inch~ and I. the spa" in 

I~I. The lie rods in the arch abutting agaimt the "'lI1l al'!' 

~l"I'ly anchol"l'<i to the "'all; an anglt, channel or ~imply a 

,,'all plait' can be u'led to support the arch and to l)roperly di_ 

tribute the loa<l upon the wall. Tl~ .... eight of a fire·pmof floor 

of \hi. deocription, that is of 4" brick archc-<, OODCl"I'le and lI<>or

ing, uciu$i,·e of the .... eight of the bcan~', will .. ,·erage about 70 

pounds per square (oqt. 

Corrugated she-els may be u!!ell in~tl'fld of the brick arches. 

They are placed against the Io .... er flanges (,f the I Bealns and thu 

.ecurely held in Ji'O"Ition, .... hile Ihe space abo'·e i$lilled wllh 

grouting. Tie rods III'!' used the .. n-.e .. , in Ihe pre,-ioth ca. ...... ' 

The distalll:(' between bet"", $hoI,1d be limited to S or 6 feel. 
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Tbe (lOI'n,lgaled sheets are u§\lAlly left upooiol!d below to fomt the 

ceiling, and are thus open to the objection that the moisture in 

the atnlOl'lphere m:l.y oornknse upon the §urface of the sheela in 

wffideot quantities to drop into the room belo.... Ceilings of thl. 

1",)(1. should therefore be restricted in Iheir ~, or the sheel§ 

properly protected from contAct wilh the lIir. 

T_ modem Inleli of fire-proof floor (:OIl$tl'1l(:tions which 

ba>"e grown in f.wor m rapidly &!I 10 be used now almost to the 

nclusion of all others are iIlustmled on Jll1ge 5 I, Figures 4 lUlel 

S. The an:]leS in thl, ca5C are formed of hollow blocks romisl 

in!: of hum! fire-day or s;'llilnr refractory mMelin!. T hese arc 

furnished by the manufacturel'l in. great ,.riety of patterns.,..1 

.J • strength to meet the desired requirements. 

In fCgtlrd to thei r eom~ition. there ""~y he said 10 e~i,t two 

di,tinct .... rielj~. 

In the li,."l, known"" hollQW pottery, the materi,,] con..islS of 

burnt fire·day and differ< fr(Hn the .ec<lnd VilriC!y, called 

"p0r0u5 ellrthenware," in being thinner, h:lnler and Il)()N: roon· 

p"'. 

In the !\CIXlnd v;lr;ety, the cilly beron; it ill buna i. mixed wilh 

... rduo,t and finely cut itruW ,,-hich. being consumed during the 

prooess of humin!;. IClI'-e!j the material in a finely honeywmbed 

.tate. 

Figure. of and .5 on page S I s.how two method, or construction 

"f hoUow pottery and porous earthenware IIrches. The method 

illllStrated by Figure 4 is the later and better. 

From tbts reoently made it appears that this latter construe· 

tion givcs the bot results in regard to strength. Th;, is evidently 

due to the fact that the full section of the mIlterial is placed in iu 

lIIO&I adv.n~~ po6ilion to take the direct pro.ure coming 

tbereon. 
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Wbc-n wed in Hoor COf1..>troction boIh ,'arietics of an;he<. are 

b&clr.ed to the depth of Iit,·enal in<:b~ .. itb con<:rete in which 

are embedded wooden strips to .. ·hicb the ftoor planking is!.C

cured. '1Re joints should be made nadial and the bloclu should 

be tboroughly tmlemed together. Thcy art made to project 

about I inch belo,,' the bottom Aange of the I.Bcams, which are 

furthcr protected by the in!>ertion of a thin strip of tile. n,e 
weight and cost of both hollow pottery and porous earthenwar" 

arc about the same, and through their superior IighlnCS!!i Ihey 

1>()!.;cs8 all important ad .... nlagc o.·cr Ibe brkk areh. The sa"ing 

in weight a'DOunts to from 40 to 50 per «nl., thld warranling 

more economial proportions for the .$led fnaming, while in other 

respKU Ihe CO!>! of Ihi:. construction is about the !;aIDe . The 

weight of these archCl! per square foot of floor without plaster

ing, concrete or flooring is about as follow~: 

' 2" arches u.>e<\ for warehouses 45 lb!!. 

JO" " " • < thl'at~ 361bs . 

." " " " office buildings JO Ills. 

6" " " .. light purpolic5 22 lbs . 

It i, to be noted that such lire.proof floors, as fill the spaces be· 

t .. ecn the Aoor beatru, togelher with the tie rods forming .. 

thoroughly bnact:d H()()r, are betler suited to IIl«t the couditioll~ 

of a higb t.tructure than if the ~IIII«S between the beams are not 

bl'1lCCd, as it is tbrough this .$IilfnClili that ,,·ind stresses are more 

equally distrill\ued to all the colunu",. 

Horizontal bracing by means of dingonal rods or bal"ll laid in 

the Aoor system should be a"oided on aCCOll1l! of difficult details 

0( OOIlnectiollS. The. is not n~ry if II. lJroper fire.proof 

/loor, aa outlined al>o,·<:, is adopted. 

Fig. 6, page 51, shoW!] II. type of fin,.proof 11<:1« oompo5Cd of 

Carntgie trough .ectiollS; this Myle of 11<:1« is I1>Cd in boildinp 
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wllne extremely hea,.,. lo.ds must be iustained and abo """ 
rail ... y bridges. 

The followillg an: the usual a'lSumptioll$ mode ill good p"'lC

lice (or ~upcriml'olied loads: 

"00nI of dwellings and offices 70 Ills. per sq. ft . .. .. churches, Iheatres and ball rooms 125 Ibs ... .. 
.. .. wllrchouse!l .. (or hea,,>" nL~chinery 

200 10 250 Ibs. " 

250 to 400 In,,. .. 

.. .. 
The hUilding la,,·! 01 many of OUr large cilies hnve recently 

Ii~ed superimposed lOOIds for RooI"I in buildings depending upon 

Ibe]lUrp<lIC for " 'hieb Ihe building is 10 he used, and it is (or 

I!~ lOOI<b tiL'll the Il001''1 must be designed. In generallher 

compare ravorably wilh Ihe aOO'·e. 

Where girde"" extclld below bottom of floor bea,n. they arc 

made fire-proof by surrounding them w;th hollo,,' earthenware 

!.Ioe\,,, tsl'ecinllr nmdc to fil Ihe bottom of Ihe bc~U\.'!, 1\0; ~hown 

00 !lage 51, FigllrQ I , 2 alld 3. 

J.:nmplt'5 of firc.proof lile construction, lU applied to ceilin~ 

ami roof., are I:;"ell 011 poge p. In Figure 2 the Tees 

a~ ... pclldcd frOI11 Ihe Inwer ft&nges of the I Hearns at iUIe"'''!! 

01 u" or ' 5" and support a larer of "ery thin tile, weighing 

about 5 pounds pCI' squ"re fOOl, to which the plaMering is ap

plkd. For roo(J somewhat hea"ier Tees are used, resting on the 

top bnges of the I -Beanu and spaced about 18" apart. The 

:,ling, weighing about 10 1bJ. PCI' square fOOl. ",ay be covered 

\lith concrete, Ihen with n layer of felt aud grnvcl. or in the 

f&SC of slate roof~. the ~late ma.y be nailed directly to the tiling. 

I" Figure 3 it $hown a neW type or ampended ceiling which 

~nds iuelf for euy erection. Upon the rafter beanu are 

p1aeed light purlin angles between which are hung rom (or sup

port;ng the ceiling T~. 

-

I, 
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Ikt""ccn the (lUdin angles are laid tile. then a course of 00II

c~te to level up Ind 1 .... 0 coal'! .,r a.<phalt. Upon the ceiling 

Tees are placed like tiles; or metal lath can be wired directly 

10 them on which the pla..tcring is apl,lied . 

• \ aemi.fire.proof construction which may be used to ad"an

lage in dwellings is shown on page 52, Figure I, and consists 

of ang1e.~ re!.ling on the top of the flOOT beams and supporting 

wooden _trips. The finished floor call be directly nailed on 

thC:!le lAuer , which nre spaced from 12 to 16 inches apnrt. The 

ceiling ;. oompo"C'l DC wire lathing. which il fastened to Tees 

sll5petlded from the floor beams and spaced .bout 16" apart. 

The pLukring is applied directly 10 the ... ·ire lathing, and thus 

.. level cei ling is obtained. 

Wire lathing can also be ulled to good advantage in fire·protoC· 

ing column~ "nd girders, and has .hown il.lelf to he of great 

ulilily ill IlU\ny instances where hollow pollery oould not be m.ed. 

On page 52, Figure 4, is given all elention and se.::tion of 

three methoJ,; u>ed in the coll!ltruetion or fire-pl'QOf partition". 

One oollllists of the ordina.ry lire.proof lIq..are blocks, set with 

broken jointa a.nd held at intervals with light l -Ile:um, ..... bieh 

take the place or w~ studding. 

In the second method, the spa« between the I·l\c:uns is filled 

..... ith a material called plaster boa.rd$. The thini method COn

,i5t5 01 wire lathing attached to the flanges of the T·Beams and 

Iliffened at intervals of 2 feet with angl~i. In nil these method, 

plastering;s applie<l directly to the ~"rfDt'" in the U5ua] manner . 

. '. 
c_~ ________________________________ -J 
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EXPLANATION OF TABLES ON S AFE 
LOADS AND SP ACrnO FOR 

CARNEGIE SECTIONS. 

lh~ 1al.>1('~ on p"gC! 73 to 75 fur I-B('nn'~ gin! the lOIlds 

,,'hich " heam will mrry liard,. (di:;trilmlcd unifonnly m·e. its 

kngth) for Ihe di,tance.~ bctween support~ indical~. The.e 

k-d, indud(' the ",·eighl of Ih~ beam ""hid, nlUst be deduct~ 

In order 10 arr;"e al lhe lUI /(m,/ which lhe b<-am "'ill <:any. 

00 pagt"l 76 10 ~ ... iIl abo be (oolld lhe ArC loads fur OIt..,r 

RCtion" 

h,r beams uf hea>,ier loI!Ction. than lhoo;c calculaled in the 

I.lhl .... , a 5eJlllnt~ column of corrections is gi,'cn for each siu. 

-.uting the proper inerea.<oe of !l3fe load for e"ery IUIditiunal 

1 .. ,md ill the weight per foot of beam. The "alnt'S gi ,..~n Bre 

ba-cd 011 a mn~i",um fiber stres;, of 16,000 Ib~. per ,,<]unre inch. 

It has 1~1l ns"Jurned ;n Ih~ labl('<l th31 propt~r pro"j,;on i, 

lI'Ia<k for pl"(',-('nting the compressiOIl flan~ "f the bcam~ from 

<IdIn:Iing ~i!k ... a},. Th('1 should be held ill 1)O!o;tion al db_ 

Iaotts n'lt uoecding I"'emy limes the ,,-idth uf lhe B3nw:, 

llM ... ·isc Ihe Sl .... " allowed should be rrouocd a$ per Inbl~, 

po~ 71. 

In llOIlIC i llSt"n~, ,{!lurio,. ralher tlmn a6sol .. lt MN'W~ 

.... y become the I.""'·erning considerat ion in determining the size 

01 kim 10 k 1l-c<:1. Fur lx-ams mrrying pl:til~red «'ilings, fur 

."""'ple, il ha. Oeen found by I'rnetic.~11 l"'IS Ihnt, if Ihe deBe<;

lion elCff(l~ .hlh of Ihe distance between '"PllOns, or ,'o th of 

an incb ller fOOl of th;, distance, It..,l"(' i~ dnlll:tr of the ceiling 

~TlCking . 

. \ table of d..tle<;Ii<>nJ of CanlCgie 0«1;""1> i, Kin'" l~' I-I:C 

il. It nlay .,'enenal1)" k I$SUn>ed IxMh fnr roll ... \ and \",,11 
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bean'" Ih"l Ihi., limil is not nCfftk'<.l ... long as the deplh of the 

h ... m ;'\ no! leoI.'I than l\:tll or the dl"laoce brtwren suppofti r-- (,H: ioch per foot). This limit ;, indicated '" ,",. following 

t:lhles by ('I"CI!!! lilll'$ ~yond which the be:lm~ \hollid not be used, 

if intended to carry plasteN'(1 ceili"!:,,. Ilnle.s the allowable 

load<! gi"en ill Ihe lable. are rl-oduced. There i$ nil element of 

IISfety not Inken illto a<X;o\mt in Ihe Inbles, viI., the fact thai the 

'lead load of Ihe floor is carried by the Il.-mm .• before Ihe j,laster 

i, QPI,lied; OOIl>oe<)lIcnlly, only Ihe deflection due 10 Ihe li,'e load 

i. liable to cau.c d:unage 10 lhe plaster. The following method 

can be u"Oed 10 obtain lhe redu~ loam: 
, .I/u/I,i"y 1M '_d givm .. ",,,,,,,Noltly liMY' Ilu c.-ws hi", iy 

14, /fuDr, tif 14, rorrt1j"J1.Ji'fC 1/'<111 alld dh.-ide 6y flu s'l'lOn 

t>f Ilu "'luiu.! Spall .. Ilu raull fI·ill k Iltt f't"rjuin,( /(mu. Sa 

uy,,,,", III., PUrr 71. 

Ina-.nlllch as the carrrinl,! capacilyof ileUm5 incl"CMC5 largely 

wilh their depth and I, i., Ihe~fo~, e<:Ollomicnl '" ,,~ ,I. 
gK'ate,1 depth of b ... am consistent with the OIher conditions to 

which " I, ~"Y 10 confonn (a~ clenr height, etc.), Ille 

"bo"e ca",,~ of extreme deflection will rarely he met with '" p",elice. 

The lable« on pages 85 to 91 illd .... i,·e for 1.1lea.t,lS g1"c the 

proper ~pacing, cenler to cenler of beam!, for loath varying from 

tOO 10 ' 75 Ibs. per S(lua~ fOOl and for ~Il"ll$ ",nging in length 

r~ 5 to JO feet. The spacing of hCalll$ is i"'·er.;ely propor. 

ti01l:1te 10 the loads; therefore, for" load not given in Ihe table, 

as for in~tallce :roo Ibs. per .'i(I'"lre fuot, divide Ihe §1)aCt'S g"'('n 

for 100 Ib~. per square fOOll,y 2, ('Ie. 

-,. 



:is: AF'''' ""L 0 S LUlllED 

EXAMPL ES. 

I. What will be the .... ost economical Ilrmnl,>ernent of fioor 

I ..... mll and girder!! fur CIIl'rying II lood of ' $0 lb!!. ino::ludillg 

.. ~ight of Il001', .. ,-,l,Imi"g fioor to I", sUPllOrted by brick "rche<! 

mting belw~n Ih(' 1",,,,1l'S and carrying Il pl""t<:_1 ~ilillg 

htl",.·? 

AHlUVr: Th" sp.cing of floor bea.m~ for brick an.:hC'o. a.' .. Ialcd 

.OO'-e, ~hou1d ,I()( uCffd 6 f.-el. Referring 10 1>age'I &J ami 90 

.. ~ lind the dt,/>,II I IJeltm OOl'f"e'.pOIHtillg to thi~ ~I'<I(:e (abo,,, 

huri1Ol11al Ctn06 line<!) to be a 9" 1 21.0 lb/;. ,,·ilh & lenb'lh of 

"1)0111 of ' 5 feel. The girders 10 which the floor I>et\II" lire 

fra,"~1 ,hould, therefore, be 'I~ 1$ feel IIJlII rl. and fro'll the 

l;tbl.· we lind lhat eiill('r a W' I 65 Ibs. 2J fet'"1 long. 'II' a ' 5" 
1.41 11 .... , 6 f~1 long will &n5"·er. II) u,mg 11", (onllcr lhe 

,mbe .. of SUPllOrting columns will be reduced. but Ihe wdght 

"r 'he girder; illcrcn.",d. The relMiq' co:-t mu,t be ,lele rmine" 

I., the cin.:utTl5lan~i of 'h" cru.e, i. ,., length of columns, etc. 

'1 hr headroom ~luir~L may render ;1 n~ry 10 lL<e a dtlublc 

I(,nitr of ,hallowc!' benm~, .,.y 2-10" I·Beams 2S 11> ... 15 

tTt loog. 

1[. What .i._e all" wcight of bcam \9' 6" long in tit-ill' h.:_ 

I"("t'n wllLLs and. therefort'. 20' 0" long belween centc .... of 'Ul> 

I",n'l ... iIl be required \" carry !lardy " uniformly di.lribul~d 

~.d of 17 10115, the .... dghl or the bttrn included? 

AHS"'-~r: Fromlbe table or .>:Ife loads or I·B~ams a IS" I 42 

lb<. "ill carr)' $afcly for" '1Xl.11 of 20 feel [5.7 1 tons, or [.29 

tuM l~,,~ thlln ~l\lir~,] in this ca>c. From the ne~t column 

.... find that for ncr)' pound incn:a.-e in .... eight of bo:<Im WI! may 

ld O.ro tons \0 lhe I""d. lI en<. .... for 1. 29 lotL~ "e IUU_.\ in· 

,.,..",-.e lho:: weight pcr fO{)1 of bcl>n\ by 1. 29: .20-6.4 1M. 

I . t., th" bc:tm rcqllil'f',l .hould wo::igh 42+ 6.4-48. 4 Ibs. pe r 
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foot, but &l; thit ... ~ight is not ..oHM the bHm to he u!led should 

"'eiJ::h So Ibs, 

III. What I ..... d uniformly distnbulM, ineillding it.5 own 

weight, .... ilI II. IS" I·Beam .... ~ighing 60.0 Ills. per foot o.:arry 

for" 5p11.1l of JO feet without d~Aecting ~ufficienlly to mdanger 

II pllLSlered ceiling? 

. Innw,.: From the ta.ble for 'IIlfe Joad.~ of !·J],eams, we find 

lit the limit indiealM for plaslered ceilings Ihat a IS" 60.0 lb. 

beam will o.:any safely II. IInifonn I ..... d of 17.JZ tons over II span 

of:zS fecI. In order not to giH' ri.>e \0 undue defleetion, lhe 

MCe loAd for " JO foot sJlIlll, IlCCOrding \0 the rule gil'en on 

page 60) ..... ilI he !Z.:.E~:Z5a - 12.03 lOllS. 
3" 

BEAMS WITHOUT LATERAl . SUl'roRT, 

----~ 
:ffl limes Aange widlh. 

" " " " 

" 50 

60 " 

70 " 

" 
" " 
" " 
" 

1'rop«d4 • .r TJbQiar 1.004. ,...mC 
(lru\t01 W.1.oo4.. 

Whole III.bul~r 100<1.. 

,.. " " 
t. " 

" " " 
• 
" " " 
!. " 

' ~----------~--------~ 



TIl~: "\!:~~.[ '"'TF!':t. ,·OMI'<\:->"'" ,I.I[TI-.I) 

DEFLEOTION COEFFICIENTS FOR CARNEGIE 
SHAPES GIVEN rn 64tbe OF AN mCH. 

..... , DIIIauo ... _ II"... b r... 
..... , - --

• • >0 '" 14 j 16 16 20 •• 
•• 18.' 67.' 106.9 152.5 / 207.6 271.' r , .. , I "" 1 "., 
n'. s. . 29.8 '"'. "-. 119.2 162.2 211.8 , 268.t 331.0 400.5 

..... 
lela. r 24 26 28 I 30 ' 32 34 36 

Cos. lIto.! 716.1830.6 953.41085.0
1
1225.01373.0 

n'.s. '7~U9.4 64&8 ) 744.8 847.4 %6.61073.0 

38 40 

1630. 1695. 

1195. 1324. 

Figure!! gi'·cn opposite C. S. and C.' S. are the deflection co
rfliden\$ for Sled $hapes, ~ubjecl to ,rans"er5e ~trail\ for varying 
>pans under their maximum uniformly di'i,ributed 5a{e loads, 
dtri .. ffi from .. fiber 5tressof 16,000 and I ::,soo respecl;"ely ; the 
IIIOdlilus of ela:,.ticity being taken at 29,000,000. 

To lind the deflection of any symmetrical 5hape u..ed Il.'I a 
lin,,, under its corresponding safe load dh·ide the coefficients 
gi~tn in the .. b,we table'! by the depth of the Beam. Thi$ .. p_ 
plitl to 5uch $hDpes as I·Reams, Chnnnels, Z·llars, eiC. For 
!hose Bellms ha\'in~ uns)'mmetrical U¢;, tiuch Il.'I Tee~. Angles, 
de., di,·ide by twice the greatest dislancc of the ncutml lI~i~ 

from the olltside fil)Cr. 
E~A)lI'I.f.:-Requiredthedeflc(:lion of a 12" I-Beam 31.5 

In.. 20 ft. spon under its maximum uniformly di"ributed !;afe 
bod of 9.59 IOn~, Il.'I gh·en 00 page 74. T he .bo,·e tables give 
4~J, 7 .. ~ the dcneclion coefficient i dh'iding this by 12 giVeI 
.15·3 u the required deflection in ~tll5 of an inch. 

F'ordoellection~ due to diffe",nl ~y~tenl5or loading ~ page~. 

SAl« 

~ 
''''< 

-
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SAFE LOADS UNIFO&ML Y DISTRIBUTED 
FOR STANDARD AND SPEOIAL 

I-BEAMS. 
IN TONS Of" 2 ,000 L •• 

1~ ""I I ~t,~ .. tl'''I trr 15"1 ~t Ji • .;! r:.1 ,I:. \ir-;;- ~i . r"\" ~i 
1: ~: ~ ~~ 5~: ~: ~~!9\!; .::. ~"09 ~:81 :! 
13 71.38 .48 60.1647.98 .40 36.27 .36 4S.M 83.8124.17 .30 
1,( 66.28 ,-'5 66.87 «.56 %l 33.68 , .34 40.4 SO.9S 22.44 .28 
15 61.86 .t2 52.1 .. 41.59 .35 31.43 , .31 ~.~I 28.87 20.94 .26 
16 moo .39 48.88 38.99 .33 29.47

1

- .29 s:.~ 27.07 19.m .2f. 
17 64058 .37 .t6.01 36.69 .3\ 27.74 .28 88.,,, 2M71&48 .23 
18 51M .35 43.46&1.66 .29 26.19 , .!6 S!..~22-1.0617.4.5 ' .22 
19 48.84. .83 41.1732.83 .28 24.82\ .25 29.(, 22.7916.53 .21 

20 46.40 .32 189.11 SI.19 .26 23.58 .24 1~ 2t.6+5.71 .20 
21 «.19 .SO 37.24 29.70 .25 22.45 .22 26.9-120.62114.96 .19 
22 42.18 .!9 35.b5 28.35 .24 fUll .21 26.71 19.68 14.28 .18 
23 40.35 .27 SotO! 27.12 .23 20.50 .20 24.5918.83 13.66 .17 
24 88.67 .26 32.59 25.99 .22 19.65 .20 I!3.h 18.0413.09 .16 
25 37.12 .!5 31.29 24.95 .21 118.86 .19 22.63 17.32 12.57 .16 
26 35.68 J!.I 3O.1lI1!8.99 20 18.14 .18 21.7616.66\2.08 .15 
27 au? .23 28.97 23.10 .19 17.46 .17 20.9& 16.'Wf,6Ii .14 

28 33.14

1

.23 27.93!US ,19 16.84 .17 20.20 15.47 11.22 .14 
29 82.00 .22 !6.97i21..51 .18 16.26 .16 19.5114.93 to.831 .13 
30 30.93.21 21).07

1
20.79 ,17 15.72 .16 18.8814.43 to.47 .13 

31 211.94 .20 t5.23
1

20.12 .17 15.21 .15 182513.97 10.131 .13 
32 29.00 .20 24.44

1

19.49 .16 ".7S .15 17.6813.58 9.821 .12 
33 28.12 .19 123.70 ~ .16 14.29 .14 17.1413.t2 9.52 .12 
3-1 27.!t ,19 !3.00 18.35 .15 13.87 .14 16.64

1

12.74 9.24 .II 
35 2MI .18 22..lI.b 17.82 .Hi 13.47 ,13 16.1612.371 8.98 .11 
36 25.18 .18 21.73 17.33 .15 13.10 ,13 16.71 12.08 8.73 .11 

!-;afe Io3d51,:i\'en include ... ·eight of hHim. M.~jmum fiber >tress 
16,0IXl Jbs. jlCr 5tJ.uare inch. 
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SAFE LOADS UNIFORMLY DISTRIBUTED 
FOR BT ANDARD AND SPEOIAL 

l:-BEA.MS. 

IN TONS OF a,ooo Lila . 

f 
1 

I~ 1\l.92 15.99 .26 

13 18.89 101.76 24 
14 17.~ 18.70 .23 
16 I5.W 12.19 .2 

18 IU' 11.99 .20 
1 

17 1(,06 1129 .19 

I' 13.28 10.66 .18 

l' I>" 10.10 .17 

~ 11.95 9.59 .16 

'1 11.38 9.14 .1' 

~ 10.87 &" .1' 

" 10.39 .... .14 .. , ... 7.99 .1' 
!6 9.56 7.67 .13 

" 9.19 7." .1' 

r! ... 7.11 .12 

" .... .... .11 

" ... .62 .11 
~ 7." "0 .11 

10" I 
:!!.:: 

! I 
".f! 

• ' I , .. ~ 

I'" .ll2 ", ... 
10.02 '" 7.74 .1' 
'.30 .19 7.19 .17 
&68 .17 "1 .1. 
&I. .1' ... .1' 

7.65 .1' '.IIl .1' 
7." .1' .09 (' '68 .1' '.30 .12 
6.61 .1 ' '.00 .1' 
.,0 .12 '.79 .11 

." .1' .., . .11 
'.68 . 11 4.3 • .10 
5.43 .11 ".19 .10 
5.21 .10 '.00 .09 
5.01 .10 >67 09 

'.82 . 10 '.13 .09 
' .65 .09 6.69 .06 
'-49 . 09 3.47 ... .... . 09 S ... ... 

• 15.17 ... 
• 1", .85 
7 10.84 .30 

• 9." ... 
9 . .. .23 

10 7." .21 

11 ." .19 

l' 6.IIl 1.18 
13 ,"S .16 
14 6.42 .1, 

l' 5.06 .1 • 

l' 4.74 .1' 
17 4.46 .1' 
18 ./0 .21 .1' 
19 ." .11 

.. 3.79 .11 

'1 9.61 .10 

~,rf loads given include weight of bca.m. Maximum fiber stl'l55 

16,000 Ibs. per s<[uall: il1(:b. 

COL! 

T ,. 
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SAFE LOADS UNIFORMLY DISTRIBUTED 
FOR STANDARD AND SPEOIAL 

r -BEAMS. 

~ 
IN T ONS OF 2,000 L ••• 

!.IT,,, I .- e.:, "f .- ~t I'F 6'; 1 b" I 4" I . -f 3" 1 
.l.~ _ "--

,I 
- t I • 1--.' •. !! 

~1 1" " 'I .... n ••• H " H u . , .. , ... , .. , ... , ... !- " -

I , t1.Gf. ... '.7> .'1 '16 

-
.26 ' I' .' 1 1.76 .16 

6 .... • 311 , .. ... '.311 ... .. , .1 ' I~ .11 , , .. ... .... '" ... .I' I !.!7 .1' 1.26 .II 

• , .. . " , .. .1' ~ .16 I." .13 1.10 .10 
9 aI. .20 4.81 .I, .. , .J< 1.71 .12 0." . .. 

10 ... .I' ~ .16 ... .13 1.69 .11 0." .10 
II ,." .16 •. " .J< '" .12 1.45 .10 .OJ .111 
12 ~ ." •. " .13 >I, .11 1.38 .09 0.'" .11/ 
II ... , .J< ... .12 I." .10 I ... .10 ... .06 

" . " .13 . 71 .11 1.81 ... 1.14 . .. ... .06 

" ... .12 ... .10 I.'" ... I." .In .. , .06 

" U, .II ... .10 t.6t ... ... .In '" .06 

17 .... • 11 '" .09 I'" ... 0." .06 ... .re 

16 lll/ .10 '" .09 1.43 .f!! 0.88 .06 .. , .~ 

19 "1 .00 ... .08 1.86 .f!! 0.84 .06 0.46 .~ 

" "6 .00 1.84 .10 1.29 .07 .OJ .re 0.44 .~ 

" ... .00 I. .. .11/ 1.23 .06 0.76 .OS 0." .~ 

Safe IOfda givcn includc wcight of beam. M:u:imum fiber $I.I"CSO 

16,000 Ills. pcr ~\1a.., inch . . 



T 
i \ ,f~ .. N 

SAFE LOADS UNIFORMLY DISTRIBUTED 
FOR STANDARD AND SPEOIAL 

CHANNELS. 
IN T ONS OF 2,000 L •• . 

I~ .- ." . - ,-
W'C rf '2"[ i"r 10" C r! .. , -1 

I' I-- !. 
U 

., - " --• H ., ~i " ~1 "" H '" , .. , .. , .. 
-- ------

10 ,. .. ... t 1.89 .32 1.14 '" <6, ... 
II .llO . " ,.,. 

" ... .. .10 " I! ''''' .so .. , '" ... ... .." .. 
II 17.\0 ... .,. ... ... . .. . ... .18 
II 10.87 ... &14 '" <10 .!9 <01 .17 

" 14.82 ... ". 21 '.71l .17 ... .10 

16 "" ... 7.12 .20 ".46 .16 8.61 .15 
17 1107 ... <70 .18 <20 .10 '"' .11 
18 , .. , .... '.33 .18 >9, .14 at, .tS 

" 11.70 .21 . " .17 >7, .14 . .. .12 
!Q 11.11 .20 .,. .16 ." .13 <8, .12 

21 ,'-" .Ii ... .15 ." .Ill "7 .11 

" 10.10 .18 6.18 .14 ... .12 .... .11 

" '.66 .17 < .. .11 .10 .11 ... .10 
U .... . 16 OS .13 ..7 .11 ... .10 

" '.89 .16 .... .13 .as .to ." .09 

" 855 .15 '.89 . 12 " . .10 '" .09 

" 8" • 14 .... .12 ... .to .IIl .09 

" 7." .14 ' .07 • 11 , ... .09 .00 .IIl 

" 7.66 • 13 3.93 . 11 ... .09 , ... .IIl 
30 7.41 .13 . ., .11 .. , .09 ,.87 .IIl , 

~~ Io.ds Gwen mdude weIght or channel. MaxImum fiber !tress 
16,000 Jbs. per "'IWlre inch. 

CIU 
T 
r 



I 
nn. "AI~NI! ' , :J~1 ,N .1!lIIITED 

SAFE LOADS UNIFORMLY DISTRIBUTED 
FOR STANDARD AND SPEOIAL 

CHANNELS. 

L 
IN TONS OF 2,000 LBS . ." ..,..: ... .:1 " 3"[ '!~ H 8"( i't 7" [ -;:,;1 6" ( 't-"r tiNe: if fll[ ~:; 
!' , I' f-- " n .. . ~ ---l =..5 - .. J!I " •. , =...! 

"" H US.!! 8 .!IJ u lj US H ' 'I , .. I .... ::!.!5 1111. ::§ IIII.! I .... nil. !_ 
• l.16 ' ,16 , '" ... 6.68 .36 4.62 .31 3.16 ... '" .21 

6 7.18 ... 6.5, . SO 8.85 ... '68 . .. 1.68 .18 .'ll .13 , ." .30 '.77 .26 3.30 '" .... ,19 \ U4 .IS .8S .11 

8 .... " •. 18 .23 2.119 ... 1.98 .HI 121 .11 .73 .10 , ' .78 .23 '71 .., 2.1>, .17 1.76 ,14 1.1% .12 ,&I .1lI 

10 '.81 .!I 3.34 .18 2.31 .16 1.08 .I! 1.01 .11 .58 .,. 

II 3.9\ ) ... .16 l!..tO ... tu . 12 . .. .10 .58.07 

!2 ... , .18 <78 .15 1.93 .IS 1.32 .11 ... .09 .48 .07 

13 \ 8.31 .IS 2.57 . 14
1

1.78 .12 ( 1.22 .10 .78 .08 .45 .06 

1'3.l1li .I, .... .13 1.65 .11 1.13 .09 • 72 ... .41 .06 

" 
..., ... ..,. .I~ ! 1.501, .10 1.06 .09 . ., lfl .39 .05 

16 , .. .13 <09 .11 1.« .10 ... ... . .68 .Ill . .. • 110 

17 ... .12 I." • 11 I." .W ... ... .. .IIO ... .06 

18 ... .11 1.86 .10 1.28 . W ... ) .07 ... .IIO 
.II! rGf .. .." .11 1.76 .W '''' ... ... 07 .58 .116 .81 .01 .. .. , .11 I." . W 1.16 ... .78 .07 ., .116 ...... 

21 006 .10 ,., .09 1.10 .07 .,. .116 ... .06 . ,. ... ,. I." .10 1.62 ... 1.05 .07 .72 .116 ... .05 .26 ... 
" 1.87 . W 1.45 ... 1.00 .07 .69 .IIO ... .06 .25 ... .. 1.78 .09 I." ... ... .06 ... . 06 •• . .. .... 111 .. 1.72 ... I." .07 .92 . 06 .68 . 06 ... ... .23 ... 

Safe h*15- givcn include "'eight or cbannel. Maximum fiber st~ 
16,000 Ills. per acluare inch. 

--... - • 



""L "1 T T s,..cmg 
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SAFE LOADS IN TONS OF 2,000 POUNDS 
UNlFORML Y DISTRIBUTED FOR 

STANDARD Z-BARS . 

• • • 
... 11 
~; 4 , - -- -----

:l'I , 
:q , 
:q 
• 
l!l 
• :l'I 
• :q 
I 
II< 
I) i 
I 
I". 
~~i 

I 

:q , 
'" , 
Ih 
I 
1,\ 

» 11.25 9.00 7.50 6.43 5.63 

~ 13.'TO.4SI8.7317.48 6.56 I 14.96 11.97 9.97 aM 7.48 
15040 \2.32 10.27 8.80 7.70 * 17.09 13.67 lUG 9.76 8.55 IU 18.80 16.04 12.03

1

10.7' 9.40 
J( 18.'n 14.118 12.4810.70 9.36 II !lioN 16.23 13.53 11.59 10.15 I 21.86 17.49 IU7 12.49 10.93 

~ i 7.12 6.70 I .fo.75 407 3.56 
8.6! 6.82 6.68 4.87 ·u.s 

i.; \l.9! 1JU 6.62 5.67 01.96 

" 10.201 8.19 6.83 S.BS . " 
~ (" 9" ,." '.56 5.75 

12.76 10.21 8.51 7.29 '.88 
U 12.63 10.10 8.42 7.21 •. " 
,l.O ,18.79 I Loa 9.19 , ... . " n 14.94 11.96 S." ... 7.47 

~ 4..19 '.35 2.79 2.39 <OS 

l'I ." <17 3.48 2.98 , .. ... 4.11'1 .. , I'" "I 

" ... US 4.29 3.68 S." , '.33 .81 4.89 4.19 '.67 
1'\ ... 66' 1i.49 4.71 4.12 

!I ." ... 5.37 4.61 .... 
~ ... '.00 6.91 5." ... 

'.58 7.74 ... 5.53 ... 
,( ... , .. 1.71 1.46 1.28 
h 8.17 ", 2.12 1.81 1.88 

Ji 3.44 .,. 2.28 1.96 1.72 r, ." '18 '.M <2, 1.98 

!~ .... ... '72 '32 , .. 
.f..li7 ... ... ... '" 

'.00 .s, 
<6. ... 
'.60 & .. 
&" 
9." 
9.7! 

&" ". 4.41 .... 
'" S.67 
5.61 
6.13 .54 
1.68 

'" <7, 
•. so .... •. " 
'58 ." .... 
1.14 
1.41 

1.52 
1.77 
1.81 , .. 

10 12 

4.50 S.'" .... 1.87 
•. w I.'" 
6.111 5.13 ... .,0 ,.. 62' 
7.49 ... 
&" ." 
&" '19 
'" ." 

'" , .. .." 3.31 

'.00 ... .... '.BS 
6.11 .... 
'.06 ".21 
5.62 .... 
5.97 .... 
1.68 1.40 
l08 , 1.74 
2.4912.08 
U7 !.I5 
2.93 2,44 •. " '" ." '" '.55 2.96 
'.81 .." 
1.03 "" 1.27 1.06 
1.37 1.14 
1.69 1.32 
1.68 1.06 
1.83 I ... 

14. 16 

3.21 
3.7-4 
I." 
4.40 
I.as 
'.87 •. " 
'.80 ... 
." .., 
'" , .. 
S.28 
S.M 
3.81 .... 
4.27 
1.20 
1.49 
1.78 

I." 

•• [~ 
I::' 

,. 
s. 
S ." 27 , 
I . 

I. 

•• •• 
I. 

70 
68 
IJ1 
47 

78 • • IS .. , , , 
& " 67 

19 

• 
I 
I 
I 

&" . .. 
. 73 ... .'" .56 

I <0, I 
.61 
.BS ... 

<01 

"I .42 

"'I' !.3t ' .. , 
2.76 2 

0.73 0 
0.91

1

0 

0.98 0 

.M 

.79 

.86 

.98 ... 

.14 

1.13 0 
1.17 I 
t.31 I 

s.r. Jo.ob gn·tn .nelude Wf:1iht of Z-bat". MuamulD fiber It~ 
. 6,000 lbi. per square inch. 



I I -f THE CARNEGIE STEEL COMPANY LIMITED . 

SAFE LOADS IN TONS OF 2,000 POUNDS 
UNIFORMLY DISTRIBUTED FOR STANDARD 

AND SPECIAL ANGLES WITH 
EQUAL LEGS. 

Distance between Supports in r .. t. 
Size of Angle. 

.J. _7_1~ 
~-

2 3 4 5 6 9 10 
1- -- -

8 x8 xlt 93.49 46.74 31.16 23.37 18.70 15.58 13.36 11.69 10.39 9.35 
8 x8 xYz 44.04 22.32 14.88 11.16 8.93 7.44 6.38 5.58 4.96 4.46 

6 x6 xl 45.72 22.86 15.24 11.43 9.14 7.62 6.53 5.72 5.08 4.57 
6 x6 xYs 18.82 9,41 6.27 4.70 3.76 3.14 2.69 2.35 2.09 1.88 

*5 x5 xl 30.91 15.45 10.30 7.73 6.18 5.15 4.42 3.86 3.43 3.09 
*5 x5 xYs 12.91 6.45 4.30 3.23 2.58 2.15 1.84 1.61 1.43 1.29 

4 x4 xU 16.05 8.03 5.35 4.01 3.21 2.68 2.29 2.01 1.78 1.61 
4 x4 xr5il 6.88 3.44 2.29 1.72 1.38 115 0.98 0.86 0.76 0.69 
3Yzx3YzxH 12.00 6.00 4.00 3.00 2.40 2.00 1.71 1.50 1.33 1.20 
3 Yz x3 Yz xr5il 5.20 2.60 1.73 1.30 1.04 0.87 0.74 0.65 0.58 0.52 

3 x3 xU 6.93 3.47 2.31 1.73 1.39 1.16 0.99 0.87 0.77 0.69 
3 x3 xl-( 3.09 1.55 1.03 0.77 0.62 0.52 0.44 0.39 0.34 0. 31 

*2~~ x2¥xYz 4.75 2.37 1.58 1.19 0.95 0.79 0.68 0.59 0.53 0.47 
*2¥x2¥xj.( 2.56 1.28 0.85 0.64 0.51 0.43 0.37 0.32 0.28 0.26 

2Yzx2YzxYz 3.89 1.95 1.29 0.97 0.78 0.65 0.56 0.49 0.43 0.39 
2Yzx2Yz xl\ 1.61 0.81 0.54 0.40 0.32 0.27 0.23 0.20 0.18 0. 16 

*2 j.( x2 j.( x Yz 3.09 1.55 1.03 0.77 0.62 0.52 0.44 0.39 0.34 0.31 
*2 j.( x2 j.( x l~~ 1.30 0.65 0.43 0.32 0.26 0.22 0.19 0.16 0.14 0.13 

2 x2 xr\ 2.13 1.07 0.71 0.53 0.43 0.36 0.30 0.27 0.24 0.21 
2 x2 xl;; 1.01 0.51 0.34 0.25 0.20 0.17 014 0.13 0.11 0.1 0 
l¥ xl t';xr7il 1.60 0.80 0.53 0.40 0.32 0.27 0.23 0.20 0.18 0.1 6 
l ¥xl¥xh 0.75 0.37 0.25 0.19 0.15 0.12 0.11 0.093 0.08Y075 
lYzxlYz xYs 1.01 0.51 0.34 0.25 0.20 0.17 014 O.1~r 0.1100.100 
lYzxlYzx Ys 0.38 0.19 0.13 0.096 0.077 0.064 0.055 0.04 0.043

1

0.038 
1 j.( xl l-( x/il 0.58 0.29 0.19 0.150 0.120 0.097 0.083 0.073 0.065

1

0.058 
l}.(xl}.(x Ys 0.26 0.13 0.087 0.065 0.052 0.044 0.037 0.033 0.0290.026 

1 xl x}.( 0.30 0.15 0.100 0.075 0.060 0.050 0.043 0.037 0.033,0.030 
1 xl x Ys 0.17 0.083 0.055 0.041 0.033 0.028 0.024 0.021 0.01810.017 

* Ux U X,3;; 0.18 0.088 0.059 0.044 0.035 0.029 0.025 0.022 0.10.018 
* Ux UxYs 0.12 0.061 0.041 0.031 0.025 0.020 0.018 0.015 0.0140.012 

¥x ¥xh 0.13 0.064 0.043 0.032 0.026 0.021 0.018 0.016 0.0140.013 
J(x ¥xYs 0.091 0.045 0.030 0.023 0.018 0.015 0.013 0.011 0.0100.009 

Safe loads given include weight of Angle. Maximum fiber stress 
16,000 lbs. per square inch. Neutral axis through center of 
gravity parallel to one leg. Angles marked * are special. 

I 
IJ 7{: 
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SAFE LOADS IN TONS OF 2,000 POUNDS 
UNIFORMLY DISTRIBUTED FOR STANDARD 

AND SPEQIAL ANGLES WITH 
UNEQUAL LEGS. 

LONG LEG VERTICAL. 

......... :~-;.~'~I'.~.~";_I .. kppona L.' ..... 178 

7 d~" ~"~21 '1 .3~~ n 8.72 13.36 
e x4 xl t!.77 1.39 
• .4 x)i 17.71 8.85 

I .a~d 41.7820..88 "'"',.- ;"" e J3M'» 17.83 8.67 
"5 .4 .. " 26.61 13.8\ 
"5 ., .. ~ 12.48 60U 

6 .a'~ .. '" 26.03 13.01 
i .a~ .. If 10.81) 5.18 
& .a .. H 23.73

1

11.87 
& .S • h 10.08 5,(1( ,·,.3 .. U I19.81 9.65 -',,>3 • II 8.21 .t.1I 

., .3'~ .. +l 111i.1i? 7.79 
" dJ4. h 6.72

1 
'""I 

, .3 • U 1'5.81 7.66 
, .3 • I, 6.58 3.28 
1\ii'S • H 11.73 5.87 
,~.3 • I. 5.12 t.56 
1!jj,J,I{o H 9.87 .f.,93 1 
'l.J.2~. J( 4.00 2..00 

1'4'.2 • If 6.93 3.47 
.. ~>.! • X 3.S6 \.68 
I .t'il 8.13 3.07 
It!". 2.99 1.60 
., .2 U3 2.67 
'1 .2. 2.88 1.44 

8.73 \.81 
1.66 0.77 
8.15 11.67 
1.28 0.61 

, 
" , 

n 

• , . 



~'Y,·'~ iD 

SAFE LOADS IN TONS OF 2,000 POUNDS 
UNIFORMLY DIS TRIBUTED FOR STANDARD 

AND SPECIAL ANGLES WITH 
UNEQUAL LEOS. 

lu .. f J.ocIo. ___ --< 1 .'H~O~R~T~LEO~~VE~R~Tl~C:A~L~'~~~~ 
*7 _3'~" 115.79 I ,. ,,,, , ,.~ 
¥l .&>'J ii 7.M 
6 d d 20.21 
6 A' .),:&63 
6 ~J"",1 
6 ,3)i~ 

*6 • .f x 
*5 . , • 

I) .a,.:. 
5 .a"x 
5 .3 • 
I) .3 • 

*' 1{.3 • 
*.f}-j.a • 
*.f .8'~. 
*.f _&':1 _ 

.f .& _ 
, .& • 
3';;.3 ... 
8".3 • 
&~.2'{. 
3!{.2 ' •• 

*3,1(.2 • 
*3:( o! • 

• , .. .. 



T T 5r='"'f ., 

SAFE LOADS IN TONS OF 2,000 POUNDS 
UNIFORMLY DISTRIBUTED FOR 

OARNEGIE TEES. 

.- DWaa .. btl .... So"..,. I. ' til 

~= , • 3 • , , 7 , • •• 
• ., ,.0 0.70~" 
• ~J> 11.0 0.51 0.46 
' !l.a~ 15.8 1.26 1.14 
4..,.a .. 0.48 Q..f,3 

,' •• 3 10.0 0.56 ! 0.50 
, ~.2!{ .. 0.32 0.80 
H).2~4 '.3 0." 0.85 , .. 15.6 ,.81 1.66 , .. 12.0 U4 1.30 , '('" 14.15 t.51 1.36 

• ., ,M: 11.4. 1.17 1.06 , ., ,., 1.201.08 

• ., ,., as? , .. ... 0.47 , "J> as 0.33 , >2'{ ,.S 0." 
~ ,., 0.21 , ., ., 0.18 

a"td ,.8 1.1)6 
a'~., ,., 0.83 

I~d'{ 11.7 
J'i.I'~ 11.2 
1..,.3 10.9 
l'i·3 8.' 
"j.s '.8 
I ., 11.8 
I •• 10.6 
I ., '.3 
I "', ,"' 
I 01',; '.8 
I 4'< .. 
I .s ,., 

Safe loads riven ioclu,\e , •• eight of Tre, Maximum fil.oc-r Mre,~ 
16,000 lb.;. per !l<lu:u'c inch. 



,III' CARNEGIE STEEr C.:>MI'AN',- UNITED 

SAFE LOADS IN TONS OF 2,000 POUNDS 
UNIFORMLY DISTRIBUTED FOR 

OARNEGIE TEES . 

... !IiJtauo1oft ... . ~ I 3 I , ., 9.1 •• , ., 7.8 0,48 
3 ., ,., '.M • .2·{ 7.' •• 
3 .2" '1 
2;1( .2 7.' 
2".3 " 2~.3 &1 

2".!%' ., 
2~.2J( '.8 2".2" ., 
2".2~ ,., 
2".1'.( .. 
2,1(.2 '.( '.9 
2}(d!'.( U , ., , .• 
, ., >7 
2 ,I" 01 
\.I(d1.( '.1 
U(x1,!( •. , 
t"d" .. 
1"01" 1.86 
I }(d}( <0, 
I }(d,)( 1.53 

I d I." I d 1",7 

Safe 1O&<.b 



ARNI I!' S ,EL COMPANY 

SAFE LOADS IN TONS OF !l,OOO POUNDS 
UNIFORMLY DISTRIBUTED FOR 

OARNEGIE DEOK BEAMS. 

'Jii'~ _ ~_IooIY"' ,h"""I".t. ill tot (- 1\ -. 6 7 . 8 9 10 I~ 14 16 18 

1l"rr.~Q27;!;;120.40 18.14 16.32
1
13.60, II.~IO. 

Ill{ 32.W'2~H7 24.56 21.05 18.4~ 16. t IU4112.28, 10. 9.21 
10 35.70 27.41 22.84 19.58 17.1 15.23, 13.71 II . .(~ 9.79 8.5 
10 r723 22.6118.84 16.1514.1 If.~ 11.31 9.4 8. 7. 6.28 
f 30.00 2().SS 17.~ 14.89 13.03 1I.5~ 10.411 8.6 7.45 6.5 6.79 
II %6.00 18.9116.7 13.51 11.81 10.51 9.45 7. 8.76 5.91 5.2/) 
8 BUg 15.01 lUI 10.7'2 9.~39 8.SS 7.61 6. 5.S6 4.119 4.17 
8 !O.I5 IU8, 10 9.2'7' 8.11 7.21 6.49 5.41 Ut ,(,(16 3.61 
7 23,46 12.46' 10. 8.90~ 7. 6.92 6.23 5.1 U5 3.89 3.46 
7 18.11 10.30 8.58 7.36 6.4 5. 5~15 4 8.68 8.22 2.86 
I 17.18 7.68 &.40 5. 4. 4. 8.84 8. 2.76 2.4~ 2.14 
5 14.10 6.51 6.42 4.65 4.07. 3. !.71 2.33 2.1Mj1.gl 

SAFE LOADS IN TONS OF 2,000 POUNDS 
UNIFORMLY DISTRIBUTED FOR 

OARNEGIE BULB ANGLES. 

ijl'ti 
il-'l • , , 7 , • .0 HI ! 14 

\ 9.1616.4314,3712. 11.50 9.58 8.:!1 10 I S!.OOi f3.00
1 

10 !1!..50 21.\ 
I 21.&115.4 
8 19.28 12.4 
7 18.25 10.23 

7 I<~OO 9.28 6 17. 8.M 
8 18.7 7.Ot 
6 12. 6.Ot 
5 lo.----.:....!S3 

---,---,-~-r 

7 17.64: "l'''' 11 ~ lO.59 &" 
7." 

l! 12.8& 11.01 9.64 8.6 7.71 6.43 . ., 
10.40' 8. 7.80' 6 6.24 5.20 .... 
8.5~ 7.8\ 6.39 5. 5 11 4.27 ." 7.73 6.63 5.80 6.15 4.64 3.87 3.31 
6.71 5. 5.03 4. 4.03 3.36 2.88 
5 5.03 4.40 8.91 8.52 2.93 2.52 ! .. m 4.32 3.71

1 
3.36 301'" 2.16 

8.6\ 8.00 2.71 2.41 2.18 1.80 1.5.5 

.. .S 

7.19 •. " &" 5" '.S! .... 
'.89 .., 
• ro ... ... 2.68 
2.62 ." 2.20 1.96 
1.89 1.68 
1.36 1." 

~e lo&(b given include weight of Section. Muimum fiber 
16.000 Ibs. per square inch. 

(QUI 

L ,. 



---
THf-' e.lltNEOlE STEEL IX>MPANY. 

SPAOING OF STANDARD J:·BEAMS FOR 
UNIFORM LOAD OF 100 LBS. 

PER SQUARE FOOT. 

Proper D~ta.lloe io 'eel Center i(I Oenlel' or Beams. 

~ 

!li U " I. 20" r. 18"1. 15" I. t!!" 1. 10" I. 
J!! 

Ilf • • u • • • Ul 40
1

3U ., .. , .. , .. , .. , .. I 11It.! IIIL IbI. lilt. Ilot, 

I 

12 \ 128.9 1£8.6 "'I .... 78., 60.1 ... 33.! \ !6.6 , .. 
13 109.8 92.6 711., , 55.' 61,' 61.3 372 ... "'-, , .. 
" ... , ,.., 63., ... 57.7 44.2 32., .... 19.6 , .. 
" .... ". ." .f.\.9 .... ... 21.D 21.3 17.1 11.5 

" 78.. 61.1 .. , .... " . ".8 .... 1&, 15.0 ~ 
11 ,<2 ... , 43.2 32.6 39.' ,0.0 21.7 , .. 1>, '.0 
18 57.3 ... 38.5 ... , .... ... , 19.4 14.8 '" .. 
" IiU 43.3 ".6 261 31.3 ".0 17.4 t3.2 10.6 72 

". I ... 39.1 31. 23.6 .... 21.7 lli.7 I" •. , .. 
!I .. , ... , ... 21.-4 ".7 19.6 I-U 10'1 ., '.0 

2f ... ".S 25' ,0. .... 17.9 "' D.' 7.' .. .. 36., .... 23.6 11. 21.4 \6.' tl.9 ••• , .• ••• .. 32.' " .• 21.7 ... \9.6 15.0 IOD &. <7 ... 
'" ... , ".0 " .0 '" ~ 18.11 ~ 7.' .1 U 

'" ". 23.' 1&. , .. ,<7 Ts ... 7.' •. , .. 
r,' ,6.6 21.6 17.1 ". , ... 11.0 " " ••• " ~I 23.7 20.0 15.9 ,ao 14.4 11.0 .. " U ... 
~I '" t<, 14.8 11.2 1&5 ,.. 7.' ., •. 6 .. ., 2'" 17.' 13.9 ,0. '" D.' 7.0 ••• '.3 t.O 

FO!: lOAd or 200 Ibs per square foot di.ide the spacing given by 2. 

Maximum fiber stress 16,000 IbI.. per Iqu.uc ineh. 

r-
-



N' , 

SPAQING OF STANDARD :I·BEAMS FOR 
UNIFORM LOAD OF 100 LB8. 

PER SQUARE FOOT. 

Proper Oistanoe ill feel CenLer 10 OeD_ of Beams. 

-
111 ~' I 8" I. 7" I. 6" I. Ii" I. ' " I . S" I. 
I' 

U • " • , .... '.75 U " '" '" '" '" , .. '" ... 
• 80.5 01.7 44.2 31.0 .... "7 7.' , . ., "" 80.7 21.5 1408 OS 1.9 
7 41.1 31.0 .... ,., ,0.5 .. .. 
8 lUi ".7 17.3 '" I~~ .. , 'U 1&7 ". 9.' M 3.9 " 

10 80., '" Itt 7.8 52 3.2 1.8 
11 ,<6 , .. 8.' .. I.S .. 1.5 

" 14.0 , .. 7.7 .. .. 2.2 " ---
II 11.9 9.' .. I.' .. 1.9 I.' 
" 'M 7.7 5.6 '.0 U 1.6 '.9 

15 .. .7 <9 .. to ... 
11 7.9 ., 1.3 .. to U 

17 7.0 .. .. ., 1.8 1.1 

18 .. ., .. .. 1.6 .is 

" .. .. S.1 2.2 I , .• 
~ .. 8.S U 1.9 1.3 . 
• I.' .. .. .. " . 
e .. .. .. I.' I., 
for loW of 200 It.. llersquare fool: divide the $p .. cing g;~en by 2. 

Maximum fiber Siros ! 6,ooo Iils.. Il(:f $lluarl, inch. 

-c .... 
T ,. 
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THJ<: CARNEOIE STFI-: ('0)\1 "ANY, LIMITED 

SPACING OF STANDARD ~-BEA.MS FOR 

UNIFORM LOAD OF 125 LBS. 

" 18 

" \, 
\6 

103.1 
87,' 76., 
"0 
'M 

PER SQUARE FOOT. 

20" I. 

• • ... , .. 
18" I. 

• , .. 
15" I. 

• • • 
!-. I.. U ... 

12" I . Ito" I. 

40 31.5 ,. 
I .. 1111. 1M. 

-~, ,-+-----c,---,-j---
62.9

1 
48.1 

53.6 ,1\.0 
46..2 35.4 
.foO.2 80.8 
3M !'l.G 

86.9 69.3 
7U · 69.0 
63.8 61.0 
65.6 44.4 
.f,8,i 19.0 

.U 

.". 
",,' 
.". 
19.6 

.. , 
'26 
19.5 
17.0 
\.0 

21.3 1411 
18.2 1!.3 
15.7 lo.s 
13.7 9.S 
1!'0r--!L 

17 61.4 43.3 34.6 26.\ 31.4 2-4.0 11.4 13.2 10.6 7.2 
18 45.8 38.6 30.8 23.3 27.9 21.4 tli.li 11.8 9.4 6.4 
19 41.\ 34,6 rl.7 2(1,9 25.0 19.2 13.9 10.6 8.5 fI.8 
!O 37.\ 3U &5.0 18.9 22.6 174 12.8 9.6 7.7 Ii.! 
21 33.7 fi 4 2:2.6 17.1 20.6 IS.7 11.4 8.6 7.0 4.7 .. .. 
" " " 
" 28 

" 30 

",,' 
28\ 
26., 
23,8 
.20 

••• 
19.0 
17.7 
\<5 

25.8 20.6 
23.7 18.9 
21.8 17.4 
20.0 \6.0 
18.£ 14.8 

17.! 13.7 
16.0 12.7 
U.9 11.8 
\3.9 11.1 

15.6 
tU 
13.1 
12.1 
11.2 

10.3 
9,6 

9,0 

•• 

18.7 14.3 10.4 7.9 6.3 
11.1 13.1 U 7011 58 
15.7 12.0 8.7 6.6 5.4 
14.5 Il.l i~ 6.Z U 

::: 11::: I ::: ::: ::: 

11.5 1 8.8 M U 3.9 
10.8 8.2 6.0 4.6 3.7 
II}.I 7.7 5,6 ".2 3." 

u .. .. .. 
<t 

For load of 250 lb,.. pcr !'<1'.1:lre font (!i,-ide the ~I".cing gi,'en bf l_ 
'laximum filler ~Ire.s 16.000 lb ... per .quare inch. 



SPAOINO OF STANDARD X-BEAMS FOR 
UNIFORM LOAD OF 126 LBS. 

PER SQUARE FOOT. 

Proper Distanl)$ iD 'N\ Ceoie!' 10 OezIter or s.m .. 

I. 

• , ... 
I ... 

1 ... 
8 ... 

1 

• • 
•• 
.1 

. " 
10\16 
11 13-• 
12 II •• 
11 • , 
11 • • 

•• • • 
0 

. , " . 
~ . , 

1 !I • 

~ . S 

8" I. 

" , .. 
... 
13.1 

".8 
19,0 
I .. 

12.2 
10.0 .. 
1.' - .. 
, .• 
'.1 

••• 
'.1 

••• 
'.0 .. ... -

7" t . 

" , .. 
.... .... 
1&0 

I" 
I" .. 
1.' 
'.1 - U ... 
" .. 
'1 

" 
2 .• ., 
to 
1.8 

~I~ <I" I . 

"" I.' " , .. , .. , .. 
'" 1M I" 
IU 11.4 1.1 

12.6 .. S .• 

'.1 .. •. , 
1.1 'I .. .. u .., 
'.1 .. 01 

• •• " U ., .. I.' .. U I.' .. I' 1.1 .. I.' I.' 
U I.. 
I.' I.. 

1.1 1.1 

I.' 1.0 . 
1.4 ., 
I> 

0 

S' 

, 
• • .. 
• •• ... 
I 

I 
I 
I 

.1 

•• 
•• 
.0 

.8 

0 

f.,.. k-I of 250 It.. per 5CJ.uare foot divide the 'pacing given hy 2. 
Maximum tiber $Iress 16,OCXI II>$. per IIljU3r<: ineh. 



c - -- - --- -

C 01 1. C. 'AllY, - D 

SPAOING OF STANDARD :t-BEAMS FOR 
UNIFORM LOAD OF 150 LBB. 

PER SQUARE FOOT. 

Proper DirlaDee iu J'Mt Ceul6r 10 Cellter of Beazu 

-- --
!i 24" I. 20" I. I~I I'''rn IV' I. r; J.' r-n , 

• . " " • 10 . , 4111'1.5 ~ .. I .. r I. 1"- 1"- 1\11, 1M. I.. II. . I .. 

I' " .• 7 .. 57.7 .. 7 .... •• 1 ".I I!2.I 17.7 1>1 
I. '" 61.7 ... .,. ... 7 ". ".8 1&9 1.1 I .. 
I. "'I "'. .... 32.1 ... " .• 21.4 15. 1.1 ., 
I. ... .5 • 37,' 27.' ... ,'-' 1&6 141 11.4 7.7 
I' .a. .foO.? ... " .• 29.' 1!2.' 153 I .. I" .. -
17 "-8 "1 28.8 21.7 26.1 ,"-' \·U 11.0 &9 6.' 
18 .. , ... 25.7 19.4 .... 17.8 12.9 ••• 7.' ••• 
I' " .• "'. 23.1 17.4. 20.' 1'0 11.6 &8 7.1 '.8 

" 80.. " 1 ... I" 1&9 IU I •• &0 .. U 
'I "'1 23.7 1&9 I .. 17.1 III ••• 7.' '.8 .. 
" 15,6 '1. 17> 13.0 15.6 11.9 &7 <6 ., .. .. ... 19.7 I" 11.9 14.3 I" 7.' ao •. , u 

" 21.5 1&1 1'-' 10' 13.1 I" 7.' .. .. .. 
" 19.8 157 I" 101 1<1 ••• -* • 1 <I .. .. 1&' 15.40 I .. ,. TiT .. '.7 OS .. 
27 17.0 14.3 11.4 &6 10.S 7,' '.7 ••• .. .. 
" 15.8 13.3 10.6 &0 , .• 7, ' ••• U .. .. .. 1',7 I" .., 7.5 9.0 50 •. , .. 8.1 21 

" I" lI.t '.3 7.0 .. 54 ' .7 .. .. 1.9 

-- . 
For 1000d or JOO lb.!;. per il<J.U3Te root di,"jlle the ~l.ang gi\"l:n by :. 

) Iuimurn fiher stress 16,000 Ih-. per $<1W1rt: ioch. 



N - '0: :MIn I' 

SPAOING OF S TANDARD l:-BEAMS FOR 

U NIFORM LOAD OF 15 0 LBS. 
PER SQUARE FOOT. 

Proper Diatante iD Ji'Mt OeDW' to Oe:lter of Be&.m!.. 

E u 1" I. 8/1 I . 7n I. 6" I. Ii" I. 4" I. l.!:...=. 
J' 

U • " " "u .. " I " c"'-
'" , ... , ... , ... , ... , ... , ... 

• 53.7 ... , 29.' 00.7 1" .. .., :1:. 
r , 37.3 "'1 ... , 1-4.3 ,., ,., S.S :-7 " .. ",.7 15.0 10.5 7.0 '.S , .. 

8 21.0 t5.8 11 .5 .. .. 3.S .. 
-= , 1<6 tU 9.1 .. ... ... .. 

10 I" 10.1 7.' '.2 .. '.1 I.' 
~ 11 11.1 as .. ' .S " 1.8 1.0 

" 9.3 7.0 '.1 .. .. .. .8 
11 7.9 ., U '.1 .. I., 
11 ., ,., .. ••• 1.8 1.1 

" 
., ,., .. .. .. .. 

11 ., '.0 ,., .. I.' 
17 '.7 .. 2.6 1.8 1.2 
18 U ' .1 .. 1.' 1.1 

" 87 2.8 !.O ... 1.0 
~ .. .. 1.8 I.' 
" 80 , .• 1.7 I.' 

• " " 1.6 1.1 

f or '-1 of 300 II:e. pcr square root divide the .~dng given by 2. 
Muimum liber $Iress 16 ,000 lbs. tICr square inch. 



TH~. CAR!IIf:{,U; HTKRL 001\l1',':--;Y. LIMITED 

SPAOING OF STANDARD I-BEAMS FOR 
UNIFORM LOAD OF 175 LBB.. 

PER SQUARE FOOT. 

, Pruper DiNnce ill reri 0eD1er 10 CtDIer or IIer.mI. 

!J: 124" 1· 1 20" I. 18" I. 15" I. 12" I. 10" I. 
].:1 1----

Ji • "/" • " • .. • ", • .: I .. 11M. I .. I .. I .. I .. 1"1 1 .. ,- , .. 
-'-----

" 117 ... , 49.5 .U .... .... .... 19.0 '5.ll , .. 
" ".7 ... <2.. 31.9 sa • .... 21.3 ... 1>0 as 

" ... , .... .. . .,. ... 0 .... , .. 13.9 "' 7.' 

" 41.1 ".7 81.7 .... 28.7 ... 0 15.9 , .. 9.8 .. 
!6 4U .... ,,. 21.0 ... S 19.11 14.0 '07 .. '.8 

11 ".7 80.' ".7 18.6 .... 17.1 ... ••• 7.' 5.' 
18 . ., ., .• "'0 1<, 19.9 15.8 I\.I .. ., ••• ,. .... ".7 ,a • 14.9 17.9 13.7 9.9 ,. ~, .., ., ... "'. ,,. ,3.5 ... , .. '.0 r¥. 5.5 '.7 

" ... , ., .• ,., ,l!.! 14.1 1L2 .. .. To ••• 

" 21.9 ,&5 14.1 11.1 ,U '" 7.' 5.7 .. .. .. ... , 16.9 ,&5 ,., ,2.1 ••• .. .. ... ... .. ... , .. , .. ••• "' . , .. '.7 as " " 17.0 IU 11.4 8.' , .. 7.' ••• ... 3.5 .. 
" 15.1 , .. 10.6 &0 .. 7.3 ••• •. , .. ., 
., 14.6 , .. 9.8 7.' &9 .8 .., 3.' 3.0 " .. 18.5 11.4 '.1 .. •• , .• .. , .5 , .. 1.9 .. ... 10.6 .. .. ' 7.7 ••• ... ••• U 1.8 
80 11.8 ... 7.' " I 7.' 5 .• '.0 .. to 1.1 

l'or load or 350 Ills. per square root divide the 51 .. c:ing gi"c:n by 2-

Muimum lilJ,o,r stress 16,000 Ibs. per "lUI" '" inch. 



+ 

, • ' "' .l~ 11 

SPAOING OF STANDARD J:·BEAMS 
UNIFORM LOAD OF 175 LBS. 

PER SQUARE FOOT. 

Proper DilwDII ia feel Cellr 10 OeDllIr or Bet.ma. 

U 9" I. 8" I. 7" I. 6" I. 6" I. 
J.! -

U 
~-~----t 

" " I " .. ,o. ,o. 
, , 

• .. , ",,7 2M 

• .. , '4,1 ,1> 
1 ... 17.7 I ". , I .. 13.5 ••• • 14.2 "7 

,. 

"I ... ., 6.8 
11 .. 7.' , .• 
12 .. •• ... 
" .. ... ... 
" .. u .. 
" .. ••• ... 
17 .. , .. ... 
18 .. .7 •. , 
''I 3.2 2.4 1.8 
to 2.9 2.2 1.6 
!\ 2.6 to 1.4 

• <,,'---,--,,",,-,-,1.. 

I 
." I 

t.'" u_ , .. 
I 

17.1' 11.8 

'" .. 
••• •• .. I ..S 

~IT ~~ 3.0 
li' U 
3.t !.1 

211 

•• 
1.7 
Ui 
1., 

." ". 
1.1 
1.0 
Ool} 

.. 
I.' 
" .. , 

4" I. 

" ,o. 

,. .. 
'.7 

'.8 

•• 
1.8 I.. 
I.' 
1.1 
to 

.8 

FOR 

-
3" I. ---

I 
... ,o. 

~ .. .. 
1.6 

I.' 
.. , .. 
'.7 

, 

for JoI;d of 350 Ibs. per Iquare root divide the lpacing given by 2. 
Maximum tiber stress 16,00<) 1b5. per aqU&TC incb. 

I .... 
COL 

T 
I ~ 

I 



TUF: eARNI 1Ml.-&I 

EXPLANATION OF TABLES 

On Ib, Properti_ of SlaDdud tDd Special I·BeaIu tDd Oha.nDea, 

SWdard aud SpeciAl .!n&:l., Danlegi, Deek Beams, Bulb 

An!!:}., Z·Ban, Tees, Trough alld Oomgated PlAtes 

ANO STANOA"O "AI L SI:CTIONS. 

(1':Lge5 101 t" 1"Z4 incJusi,·e.) 

I T he tables "n 1·Bcams, Channels and Angles are calculated 
for aU w~ighlS 10 which each p ... lI~m is rolled. The table for 
Deck IlHIM i$ calculated for Ihe minimum and maximum 
"eighlS "f the vari<.lus lIhapes, while the JlfOIlenies of Z·Bar.! 
a~ given for thicknesses differing hy -h inch. 

For T~, each shape can be rolled to one "eight only. 

Columns 12and 13 in the IlIbles lor I·Beam! anti Olannell 
and colunuUl I' and 13 for Deck iJcanUi and Bulb Angles gi,·e 
codlicicnts by the help " f which Ihe ufe, unifomlly distribmed 
i(N\u m:l.y lie readily and quickly uClennincd. To do this, it il 
only nC«Mary to ui"iue the coefficienl given hy the span or <Ii!;. 

tance between $Uppons in feel. If the wcight " f the Deck 
Hearn i5 intermediate between the minimum and maximum 
w~ight5 gi'·~n, add to tbe coefficient for the minimum weight tbe 

value given in columns 12 {)(" 14 (for one pound itlC!'C:lL'5e of 
weight) multiplied by the number of pounds the section .. 

hn.vier than the minimum. 

If a section is t" be selected, (all will U5\1.;1lly be the c:L~) 
i nt~nded to CArry a certain load for 1\ length of span aln:ad)" 
dctenllincd on, it will only \lC ne«$l;llry \0 IlSCenain \h~ weffi· 
cient which Ihi~ loo.d and span will retluire and r~fer t" the 
IlIble £or It section h,wing n coefficient of thi~ '-'\llue. T he wefii· 
eient is obtained hy multiplying Ihe 1000d in poun<h unifonn\y 
diwibuted by the span length in feet. 

In case the load i'I not unif"",,ly distributed, but is OOIlCCU 
trated allhe middle of the span, mulliply Ihe lOAd by 2 and tt... 

. >0 



TH~ (·.\'i~l (ltl~ STF:F.L COMf';,~Y, UWrn:D 

((IG!iideT it Q uniforlnly distributed. The deflection will be hlhs 
0( the deflection for the btter load. 

For other CI.'le!I of I~ding obtain the bending moment in ft. 
11.e:. (the Tll()$t comrnon ca!>eS are given on page 9lI); Ihis multi
plied by 8 will give the coefficient required. 

If the lood!I.re quieso;enl, the ooefficienu for a fiber Slre_", of 
16,0CI0 Ibs. per $(Iuare in(:h for sleel may be used; but if "10'" 

ing loadllan;: 10 be pro"ided for, the coefficient for 12.500 Ibs . 
• houM be taken. Inaslnuch as the effeel'! of imllO.(:1 Inay be 
-rery con,idemhte ( the stresses produced in tln unyielding inc· 
ta..1;C malerial by • lood suddenly .l'Illied being double those 
produced by the saine 100.<1 in a quiescent slate). it will lI()tDe· 
time be advisahle to use MillllJOllllcr fiber "rr C!I th.n those: 
giYell in the tablC!l. In such ca.>es the cocfl'teicnu can readily 
be detennined by proportion. ThlU, for a fiber MreH of 8,000 
Ibs. per tqWlre inch, the coefficient will equal Ihe coefficient for 
16,OCIO Ibs. fiber Sire55 divided by 2. 

The section moduli are used to detennine the fiber streM per 
"Iuarc inch in a beam or other shape, .ubje<:ted to bending or 
lran!ver$C ,tresses, by simply diy iding the aame into the bending 
moment expTC!l.$C(I in ineh·pounds. 

The \.Bble on the propertiC5 of Camegie T-bhapes is modeled 
aIler the foregoing and will, therefore. scarcely require explana
tion. The horiwll\.B1 portion of the T is callC!(1 the flange and 
the vertical portion the stem. In the calle of the neotnal ui~ 
(XIrllkl to the I1an~. there will be t...-o Kdion moduli and the 
_lIer i, given. The fiber stre.s eakulated from it will. there
tOre, gi"c the larger of the t",o stf'C5>;C5 in the extremc fibeTh, 
sinc:c the5C ItreMC5 a~ C<I""I to thc bending mom~nt divided by 
the IItCtiol) modulus of the section. 

For Carnegic Z-Baf!l complete tables of moments of inertia, 
lKIion moduli, mdii of gyration and value~ of thc coefficients 
(C) are given (1) P"gts 107 and lOS for thicknc.'!Cs varying by 
r~ illCh. TIle$/! coefficicnts may be applied, as explained abo"e, 
k>r ~ where thc Z-Baf!l are subje<:led to transverse 1000d;ng, 
as, for example, in thc CL>C of roof_purlin... A table of $arc 
k.dsof Z-&rs i~ given on pagc 78. 
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TUI 'ARNEOIE STE1l:L <-'OMI SY )of ~ED 

For angl6, there will be two 5eCIion moduli for each position 
of the ntutr:d uis, since the dist.:ance bet .... ~n the oeutral a:.:;' 

and the ul~me libers has Il different "Dlue on one side of the 
axis front ... ·11:11 it has on the other. l1u~ section modulus gh'en 
in the tAble is the smaller of the!e two ndue5. 

~ Column '4 in the table of the " I'roperties of 1k1un.5" gi'-6 
the diSlano;e c. t. c. of beams nmking the nulii of gyration equal 
(VI' both axes. 

The length of a beam UMd a.' a ,Iru\ ~hooJd not exceed 125 
limes il8 INS! mdius of gyration. 

Column '. ;" oh, table of the .. l'ropenies of Standard 
Channels" gives the distal>CQ which tbe channels should '" placro back to back 10 make the radii of gyration equal for both 
,,~ Column IS in the same table an be used to obtain the 
radius of gyration for struts oonsiSling of 1"'0 channels .... hen !hI> 
distance back 10 back "aries from that givcll in the table. 

11,e;e tables h''''e all been prepllred wilh greal can:. :\0 
l\llproximlltiollJ have entered into any of the calculations so that 
Ihe figureJ given .MY be relied npon "-, accumte, 

E XAM I' L.ES. 

I. What !leCtion of I ·Beatn will be n'O(!uired 10 carry 40,000 
11 .... unifonnly distributed, including ic.. own weight , O,·er II 
Spall of 16 feet between supports, allowing a fiber stress of 
16.000 lb!!. per square inch? 

Annwt' : The I'lOefficienl (C) required _ 40,000 X 16_ 
140,000-

In table of Properties of I ·Rearll!l, page 102, look in Colu11l1l 
r 2 for the nearesl number corresponding to 140,000 which i~ 
I4S,:roo. n,en:{ore the beam to be used iJ IS" 4S Ills. 

I I. W!utt lood uniformly d istribull-d will II (lrl·Bar carry. 
weighing IS.Jlbs. per foot and measuring 12 feet betwccn sup· 
ports with a maximum fiber stress of 1:11,000 ibs.? 

A ,uwr,.: From table on page 108 the I'lOefficient (0) for II 
(I' Z Bar IS.J ih$._7S,600. lIenoe the Ii/lfe lood-7S,6oo-t-
12 or 6,550 Ibs. including weight of Z·Un. , 



I' 

Ill. A lil;ht 4" X 3" .. .,gle weighing 7. ' II .... per fOOl, 
spanning 4 fect, ;s luauI'd ",-jlh 1,000 lbo.. at C'elller. What will 

be the ''''''';UIUIU fiber "l"C'>_. if the 4" flange i~ ill .. ,,,rtical 
pgsition ~ 

..,"111' .... ·.. ll<!nding II>oml'nl _ I Z,(Xl() inch·poumJ.. 

From lable, .'Ieclion ,nod",l", _ 1.2..1. Therefore maximuII' 

bller ',rl',_12,000 or 9. 756 lb>. which j. llo,' ,Ire", (urthe_' 
J. 2..1 

frorn ,I.e n~""ntl ax;., i. r., at the cnd ol,he 1""11 n""I:'" 

SPECIAL CASES OF LOAUlXG. 

I. lkam 1000ded by a single load P at a point distant" b" 
ftd frun the Left hand and "a" feel from the right hand ~"pport. 

1 ,_ Il'nglh uf ~Ul between supports _ 11 + b. 

""JIliN "y I{,'u(fion al left hantl ~ul'p"rt_i' ~ .nt] <II 

ri~ht ha"d "'PllOTl _ ]' II 
1 

, 1/(1,' iN/lI11/ /J~"din;, 'l/qllu"t neglecting ,lo·"d weight "r b.·,,,,, 

, r \" r I I I I Pnh ",-"CU'" at ]>0",1 I) "I'i> IOIlIIon 0 \ Ie 00' am _ 

I' _ k .. l gi,'en in \able! pal:'" j J 10 14 

When" b_tl: 

\ 

I' 
Xg ah 

kntcli.;n_J' j _~;IH"IH k1u1ing 1Hi>".,.,t-I'1 a",\ I' _ 
, 4 

J...d gi"':l1 ill labl"", X }i. 

II. Ibm fixed at one end ami ullsuppon"d at the oth~f. 

I f('1'~~"ting the length of beam from end to $UP1K>r1. 
If looued by a ullifonnly distributed load \\' : 

WI AJaximum wlldiflg lHi>mml ,>CCuni nt ~UVp0l1 nnd_ , 
\V _ load given iu tables pages 73 \0 i4 X .:.. 
If" loaded with & single lOAd )' at iu utremity , 
JI/axi",,,,,, INIIJill! momt"n/ OCCUB at .uppon and _I' l. 
» _ 1Ql.d &i,·en jn tables X }t. 



Till': CARNE01E STEEl, ,·OMPANY, LI~I"n·:o 

GENERA L FORMUlJE ON TilE FLEXURE OF BEAMS 
OF ANY CROSS·SECTION. 

Lei A _ ~II of ..:ction in squa~ inche!! , 
I _ length of span in inche!!, 

W _ load unifonnly distrilxuw. in Ills., 
M _ bending moment in inch pound~ . 
h _ height of cross·se<:tion, out to out. in inches, 
n _ dislanee of ceute. of gravity of sect ion, from 101' or 

from hottom, in inches, 
f _ Itress pc r square inch in extreme r,bersof he"-m, either 

top or bottom, in lbs. according as n relate!! 10 dis· 
tance from top o r from bottom of lle<:tion, 

II _ muimum deAection in inche. , 
I _ "lOme"t of inertia o f seetion neutral axis througb 

~nler of grn,-ity, 
1-' _ moment of inertia of 5CCtion neulrsl axis parallel tn 

.bQ,·e, but oot through ~nler of gmvil~', 
d _ distance betwun tbese neulrsl ucs. 
S _ !leCtion modulus, 
r mdill~ of jrYralion in inche<. 

E _ modulus of e illsticily for steel 29,000,000; 

Theu' ~ _ T r _ _ / I 
n V A 

" 
rI 

f~, 

" 
f _ 'In " , 

w _ 'rl 
__ )-;f , 

h, 
, 

f Win WI 

SI S~ 

I " _I + .\d', 

I) _ 5 \\'I~ for heam ~lI]lI)Orl('(1 at both ends and nni· 
384 EI fonnly loaded. 

D _ 

0 -
\\'I ~ 

81-:1 

for beam sllpport~"(1 at hoIh end~ :I."" lon"ffi 
wilh a single lood I' al tniddh'. 

for !>earn fixed alone eml Dnd nnsupportffi 
at the other .",1 u"ifonnly LOdded, 

0 _ \'\ . for beam fixw. at one rnd nnd nn,upportffi 
J I·T at other and Iootdcd wilh 110 5ingle load P 1101 

lhe laller end. 

t- ~----------~~~----------~ 
'--' 



J'lU' CARNEOIB STEEL OOMPANY. LIMIT&D. 

BENDING MOMENTS AND DEFLECTIONS OF 
BEAMS UNDER VARIOUS SYSTEMS 

OF LOADING, 

\\'_101111 load. 
I ICllglh or beam. 

&am 81ed al ODe end and 
loaded al the oth~r. 

[ 

"... '-<1-'" , hat p...,,, ID ,abl< .. 
M .. '.,,'" bendl~r m"",c'" at poi'" 

• ",ppon_Yo'I. 
"u ",,,,", ,hm. at polD' ol _p

poo,_Yo'. 

(1) Beam IlIPporied al both tnds, 
sillgle load in the middle. 

s.f.l .. d_~ tha, aiven in lable.. 
M .. ,",u. Wllor mo",,,nta, middle 

.l>alll_ •• 
JoI .. i ...... bur a' poin,. ol 'UII"" 

.... _~W. 
o.II.akHI _ WU ." 

(5.) a... .. pporie:lal both eJlds, 
IiD&;lt anltyllllllwlCIl load. 

e 
F.:::.,;::~·.::.i: 

" S>H Iood-.hat ,IYcn 10 ,abl .. X
hl

; 

loI .. I .. ,,", bo ndl,,¥ mom.'" under 
load W,b 

l _ momtnl or III~riia. 
E_ modlllu of elasticity. 

(l!. ) Bwn bed at one tnd and 
UIIirormly loaded, 

"j .... 'J' J:1 I.J3!):J-.J, 
T · , 

s..re l<>ood_'~ ,hal ,Iven I" table., 
M...,i",u", bOnd,"c momeo' •• pO;o, w, 

ol '''ppo<l-To 
)Iu;ntum obc.or a . poio. ol •• p

po<,_W, 
WI I 

DeAec'ioIo _ U:I' 

,4., Bean:a IIIpporied al both tD<U 
and IlDirormly loaded, 

J ~n:J.'j_ , 
,. 

sore lood_hot ~I...,n In .. bI .. , 
Muimu,n bcw1"" mOmCD, a' middle 

o f b .. m_. ° 

1_
~IUlmum ohe • • lit poIn .. ol • .,\'" 

pon-XW'
wu 

o.fIec·_;U~"'C,· ____ _ 
(6.) Bean:a npporled at both eJds, 

Iwo Iymmetrical IGIds. 

, 
Srl. loed-thUII."" In . abl .. X 4;1 

\lulmom bondln, momen. be'w .... 
load_XWao 

~Iu;",um ahea. hot • ...,n load and 
nun . ... ppon~W. 

W. 
~Iu. l)Ollecdon.-

U U
(aI'-h' )-



rBI! OA NEOll" STE OONP. NY T.8IJ 

VALUES OF MOMENTS OF INERTIA FOR 

OARNEGIE STANDARD SHAPES. 

I CNIlIIIII of lD-u _tral uil panlltllo Iu,r:e. 
I'_ ~ u " .. " .. "wei 

r [[JrI1 , ;.. '. , ~. I .. 

~~ I II l 1 . " , : : 
_J. .-J .. . ... , , . 

=-[[T·' \, .-. .. I 
, i 1 
. . .. 1 
, b .-' 

1t
.;·-.-... , 
i: i 
; .. ' 

~
'. ' l 

.:.. . >, ! . ~ . 
{ 

I-.r. [bd'-t(h4-14 »). 

Ana- A (d !e lL 

1~";I [bd'-&('-1 )"]. 

I' · r\(d.<bw)"-2bc"-6h.cb'J. 

Area A_(.,..d-t)L 

1 1(2h+ b)+ h' 
- 1(1+ ') . 

loor.}[h l _· I(d-l )·-(~I )( l-t)·] . 



'ARN lit &L COMPANY !MIT D 

VALUES OF I ( lIIomtDl of lnerUa) AND S (s.ctwn M1:1c1lIIq) 

FOR USUAL SECTIONS, 

',10 

bh' 1- 12 ' 

" 

bb ' -,' 
"'" 1- 36 ' 

, "d' - " -0.0491 d', 

bb'-Vb" 
1- 12 ' 

1-6,0491 (d '-41" \. 

"~' 111_b'n '-I- bD'~-(lI-b')" 
-, . 
~:n c:!k " 

bb'-!b'b" 
!- 12 ' 

100 

, 
bh' , 

... 
IIIUI.- ~ ' 

I 
XID,_ m 

I 
O.Sh 



,-

'raE CARNlt01S 8T~,P-L C<)MPANY, \,IMITED. 

PROPERTIEt~ OF 

_ 1_ a !" ~1-:::4.-::;'.=!::::C.L hl 7 8 9 

:! 1. !. • ' .~ !1·'-· 'iii .Hi! -- r ~ J; ~.!! ]"1) ;i""l !!.!~!: 
j i· ! ~ • jl ""flU l !,l, 
----1r.~'"t--"' .. "ct.-''':~'L,+,,11I<Mo, '_eMt._ I r f' r 

100-00 29.41 0-754 7·254 23IlO.3 48-56 9.00 
95.00 2'7·94 0-692 7.192 2.D9.6 .7.10 9.(9 
90.00 26.41 0.63l 1.131 2239.1 4& ro 9.:1) 
86.00 25.00 0-5'10 M'/'() 2168.6 #.:!i 9.31 

80.0023.320.600 "'1.000 2087.9 42.86 9 .46 

B 1 • 

100.00 a.l 0-884 1.2&4 If!5.lI 5Z.1li 7.so 

~~ ~~ ~.,.w ~~ l~: ~l: ~:: 
85.00 25-00 0.663 1·003 19;IJ.7 47.25 7.71 

B 2 Be 

80.00,23.730.800 .0001466.6 46.81 7.88 
'15.00 2z.oS o.S.9 6.399 1268.9 ~! ?.!iII 

B 3 2 ?l).OO 3l.!i9 Q.57S 6.J25 1219.9 ""'..... 1.'IIl 
66.00 19.08 O·I!\OO (!.:iltiO 1169.6 2'7.86 7.83 

'10.((1 :nm Q.719 6.8 92!.3 2U12 &.ED 
Bao 18 Ii&OO 19.12 G.E37 6.177 881-5 23-47 s,?9 ro.oo 17.65 IL556 6.005 841.8 22.38 6.91. 

60.00 1t~.93 0.460 6 .000 796.8 In.l9 7.07 
100.00 29.41 1.l84 6.174 !m.S oo.ilI 5.53 
95.00 27.94 1.(115 6.675 1172-9 48-3'7 &!i9 

B 4. 16 90.00 :L47 0.987 Mm 845.4 45.91 5.65 
85.00 25-00 0.889 6.479 811.8 43.51 5-n 

80.0023.810.8106.400 796.6 41.76 6.78 
75.00 22.06 0.882 6.292 691.2 3).68 5.&1 

B 6 16

1 

:gJ ~~ ~= ~ ~g W:W ~~ 
60.0017.67 o.lmo 6 .000 609.0 20.96 6.87 

!ilS.OO; 16.18 0.Q;6 5.146 511.0 11.06 5.63 

B 7 16 ~gJ : t1~ ~ ~ ~~ }t~ ~~ 
42.00

1

12.48

1

0.41011.000 441 .7 14.62 6.96 
$.00 16.18 Q.8Z2 5.612 321..0 17.46 4.45 

B 8 12 ~gJ ~~~ ~ ~= ~~ tt~ t~ 
40.0011.840.460

1

6.200 268.9 13.81 4.77 

B 9 12 31~'8 9~26 O'~~ 16'~~ 211f~ 9~OJ 4.~"J 
40.00 11.76 0.1'9 5.(99 J.5B.1 9.50 3.61 

B 11 1 $.00 10.29 0.002 4·952 146.. 8.!j,J 3.71 
3).00 8.82 0·455 •. ea; l34.2 1.66 3.00 

20.00 7.370.310

1

4.660 122.1 6.89 4.07 
35.00 10.29 0.732 '.712 U\.8 1.31 3.29 

'B 13 9 3).00 8.83 ().569 4603 lOU 6.42 3.40 
25.00 7.35 0-406 4.'46 91.9 6.615 3.54 

. 21.00 6 .310.2904.330 84.9 6.16 3.67 
1.-8&rl L:Iad ill II •. ILIIiIormly distrihuied; I_Spu ill rM!. 
11 ' '''' .1111111 or fore. ill i»t 1111.; 0 &lid o-• ...ooellleientl pnll Of! opp. par. 

\\'dahts in he..vy print are !Iandllrd, othen are special. 



LJ ""L T -, 
T C ... Rt , [~. 

" 
I-BEAMS. ,. 

" --" - -" --1' 
lsi i1 ,iill ~"?f HU:;t, , 
Illl, l~' , iHi-' " r.l. ! 
jJ,f! Ho !ar! l uI i 

""" 
,- '" ,.~ "." 17.fl:2 rJ!11f1 
,~ 19M 17.99 

'" 
,,,., .. " 9 , -, .• 't' .. ., 

1.36 1'7 .0 18.72 C .... 
'" "". .." 
'" , ... , .. " T "" ... 

1 ... = 
15.10 B • ,." "'" .. " 1.89 146.7 16.47 r 

'" ",M ",""., 14.£8 
1·19 "., 1016£00 ,." 9 3 

Ull 11,..0 974700 16.47 
UB .... ,...." ""'" "., 1.8

• 
U! "., "'""" ",." " .. [·13 .... ""'" mn> " .. 1.16 88.4 943000 736700 13.96 
1.31 !2)., ,."", .. " , .• 116-4 "'"'" .... 

I" , .• " .. ",." , ... • 1 ,,, 100.0 ...., lI·n 
1.32 106.1 883900 1MI6 

'" 92.~ . .",. """" , ... • 1.19 .. , ""'" "'.., 11.11 " 
, 

". .... ..... rmoo 11·29 
uu 81.2 866100 676600 11.49 
u. .., "... ""'" 1I.Cf) .... 56.' ""'" ""., 1l.z7 

9 7 .. , ... ....., "'"., " ... 0." 68.9 628300 490800 11.'70 

'" ... "'"" ..... '" "" .... ....., 421300 ... 
9 9 ,,. 41·6 ..... ".." ... 

1.08 44.8 478 100 373000 9 .29 ... '00 ..... ~"'" 9.21 H • 1.01 36.0 383700 la99700 9.40 

•• 31.1 """" "'''' ,." •• '''' 
,,,.., 2'"'' , .. 

"" •• .... .... """" ,.or 
0.9"1 24.4 260600 203600 '1.9 1 

IBI3 •• ~ .• >=> .,-oro .'" '" ... 241!iaJ I ""'" 
,.., ... ... ",.. ""'" '" 0_90 __ 18.9 20 1300 167300 __ :V2 

!.-C or (I. , . .J.- 11, on , ' . ' CorC' - t!_ u'_ !2 • 



T"" ' .\HN!',;!l!' .-; :"i A:L COMPANY, .!I,UT!:,) 

PROPERTIES OF 

• • - '-• ! ~ • :l I, 
i 1- • t I,... La 

T ... ., , . ., ... .. " . 00 .. , 8 "00 ." ~ .. . ... .~ "'., ." ." .m ." 18.00 1\.33 66·9 8."/8 3.27 
"'00 ... "-, .~ '" .>7 T 17.!iO '" 

,., ,~ ." 11).00 4 .42 36.a lUI.,. 2 .86 
17.25 , .. , "" ". .~ ." • 14·15 ' .~ '" ... "" 12.2 11 3 .61 :in .s 1.8 6 2 .48 
14.15 .'" .. , •• 10 ... Bo. , 12.25' 3.t'(\ u.. 1.45 ..~ 9 .711 2 .87 UU 1.23 2.06 .... ... , .. \·01 '.52 .0. • . ., 27' ., .93 .. ~ ... ,., •• ... .. ~ 7 .60 2.21 8 .0 0.77 1·64 
7.5, " 0 . ., .. ~ BTT • . ., ,., ,." 1·19 6.1\0 •. , 0 .46 1.23 

PROPERTIES OF CARNEGIE TROUGH 
PLATES. 

:! .i J it i.i 1 , I I 

I 
1 'i.j I~ ~ 

J • ~ ~ • .-
! ji. j! ;.;1 • , 3" I ..... I ..... ... st·llI._ S , 

M 10 'lI" ~ " . ., ••• U8'"7s8f~.91 
Mit 9 .S;l( 1« . ., .. •• 13 1.57 Q.91 
M It! h.SI.t' I " 19.7 .. 4057 t17 0." M IS 9.,.3J( t 2\.4 .. ' .02 L96 0." 
M I" 9~{131{ ~ ,.., .. ... . .. . .. 



LJ L T ..., 
A" 

I_BEAMB-Contlnued. 

,, __ 11 i 19 13 14 " -"1" W' !'iLt~ !.>llf "li>l, " 
~I I~ hI'! 1'1 ~~~ ·;H!"'lr.:l t :! 
jlll] Hid !F' l_!~-;" J 1,,1 i 

r' S 0 , 0' 

.~ 17.1 .."", ",.. .~ 

"" 
.. , ,,.,. 

""'" .. , ." .... .. , 161&Xl ""'" .U 
~ .. 14.9 1111700 118~OO 8 .32 COL!: . " , .. """" "'''''' .~ 

.~ 11·2 ",.., 86m ." . " T ~,. 10.4- 110400 (1. (10 ... ., '"'''' """ .. ~ .., ., ... , 60= 4-49 B , • r ... , .S 7'76 00 ... ,. ,., ., 
""" .... ,., .. .,,,,, """ B .' 

~ ~ .. 4 •• 61600 40800 
0.57 " .,,'" """ "" .. '"'" """ B .S ... " me """ 0.(19 3 .• 31800 2 4900 

•• ,.' ""'" "." •• ,., 19100 "'''' . '" ." L' 17600 13800 

PROPERTIES OF CARNEGIE OORRUGATED 
PLATES. 

! 1 
i J iL {j i.i , t !11 0' 

J • ~ l 
, ", .. 
! I,· li j~ .. "I 

[OIML_ , .... 1>0. S..l •. - '- -~ , 

MOO] ''''''''1 )( &1 ... , .. , 80 "" • 431 '~ "~ ~ ' 01 .. , ... 1.13 ,>7 
)(32 81 • .t 1&, '.5 I." 1.42 , .. 
M~ 12t,.2W\ " 17.75 5.' ' .n ... , ... 
M Sf 12r' •• 2~ 

* 
20.7\ at ", 3." .,S 

)( 3& 121'\.2 "" 7.' .... 4.46 ,,,. 
, 



I 
THJt CAHNI~ g" EEL (,'0 'ANY 'MtTED 

PROPERTIES OF - J • 
, 0 1 7~ B 

-- , , , , 
~ ~! 1 J ' h'· '1" . '31 

1-- : - .1':) ~l,d I:H'I r .; .1"1'1 '1'< '1' I t: , 
~::..!! 1 ! 2 .. il S I; s,l, J ". s.:'t •. r.d, ... 1 .. _ I l ' e 

I , 
.. 00 16-18 tl.818 ! 3.818 <3).' 12.19 '" ~ "'00 14.11 ."" ."" <>2, 11·22 .~ 

C , ,. .. 00 ,,~ .'" .... m, ,." .~ .. 00 1I.76 "'" , ... 347.5 ." , ... 
as!1 .. " .". . .,. "" ... '" 9 .90 0.400 3.400 8 18. 6 8 .23 15.62 

11.16 .,,. 3.418 19'7.0 .m .·w "'00 .. " '>0; ",. "" >0, Uf C.2 Uil ,.00 '" .,,, .m 161.7 .~ .. ~ ,.00 ''" 
.,., 

"'" 14M . .., '.Q 20.150 6 .03 0 .280 2.940 128. 1 3.9 1 ... , 
.. 00 ,." .. ., "" n5.5 . " se • ,.00 '" .'" ... '"" 39' .., 

C • ' 0 "'00 ,.,. .'" ... ". .. , ,.~ ,.., .so ... 2.742 '" ... '" 1 0.0 0 4 .46 0 .2 4 0 2.60 0 66.9 2.30 3.87 ,I ,",00 , ,.,. 06~ .. ~ ,., ... 3·10 
C , 

"'001 
... "52 . .. "" 2.~ .n ,,00 4.41 .... . ... "" , . ., , ... 

13.26 3. 89 0 .230 2 .430 47.3 1.77 3.49 
21.25 ... 0582 "22 47.8 ... .n 18.15 'S> .... "'" <>, ." '.82 C 0 B .... '.~ .,.. .. " 39., ,.~ .SO ,,~ .. ~ oem .,., "', ,.M , .. 

11 .215 3.315 1° .220 2 .2 9 0 32.3 1.33 3. 11 
19.'15 ' 5.81 0.633 2.513 "" ". '" 11·25 5.0''1 o.!:Q.8 2.400 ' ,., ,·62 .~ c. 7 14·75 4.34 O.4Z3 2.003 I ,.,., , ... 2." ,. .. 3-00 ().318 2.198 ~., 1·19 ". 9.7 0 2.8 6 0.2 10 2 .0 9 0 lH . l 0 .98 2. '72 ,.., 4..56 (l.563 2-283 19.5 ,." un 

C 7 • .. 00 ". .~ "m ", ,.., '·u ,.., • 09 om "38 "., ... .~ 8 .0 0 2 .38 (.2001 .920 13.0 0 .'70 2.34 
11.50 3.38 0.477 2.031 ... ." ,.~ 

C B 0 '00 2.65 o.:m 1.890 " .~ ,.~ 
e.~o 1.9~ 0 . 190 1 . '7 ~0 M 0 .48 1.9~ ,." .u .". ,.,.; .. , ... ,.~ c , , ." ,~ .'" ,.", .. , 03' 1·51 ~.2~ 1 .~~ 0.180 1 .~80 3 .8 0 .3 2 l.~e 

000 ,." ... , ... " ." ,.~ 
072 3 ,00 1.(7 0.,.. "0' ,., ... 1.12 4 .00 1.19 0 . 1'70 1.410 " 0 0.20 1.17 --L=Sat$ i.<:Iad in Jba. un.ibmJ~ dislribuied; l~ in feet. 
1II'=lIomeat or forts in foot bs.; 0 &lid C'-ooelllcienu; giVfJI on opJl. pI(c. 

WeiGht", ill heaYll'rint are sta"d .. d, oth,'TS are .pedal. 

" 





l 
L. 

HI~ HN": HII ,." 
------,----'1 

l[)MP N"Y rrilTI:O 

PROPERTIES OF 

• 3 4 , 6 7 • 
. .. " 1 1 J 

._lOrll~ .. , 
i ,; I.'! ..... 1~1! 
- ':Ii ~ .. l ae" 

lifll : II! I ilf 
,~ --"'-Id La -I-"""-J!J 6 ,3X Y. l l~o l 4 .69 ' 2~ . 32 

Z 1 6 J\- 3/. ;.. 18 3 ~ . 39 29 80 
6'. 3 t. X 21.0 6 . 19 34.36 
6 3 X I , 22. ';' 0 .68 34 .64 

Z 2 6 r'1 3 \'1 ,... 2~ . 4 7 .40 38 .86 
6 ). 3 S H 28 .0 8 .2~ 43 18 

o 3 X " I 29. 3 8 .03 42. 12 
Z 3 o r\- 3 /1 U 32.0 9.40 4 6. 13 

O}. 3 ~. Y. 34 .0 10. 17 ~0 . 22 

~ 3!{ 1 ,'~ 11 .0 3 .40 13 . 30 

~ ,.. 3 Y. n 16 .4 4.81 19 .07 
Z 'I ~rl 3\", y. 13.9 4 . 10 1 10 . 18 

~ 3 X" X 17 .8 ~ . 26 19 . 19 1 
Z ~ ~rr 3 1\ h 20 .2 ~ . 94 21.83 

6 X 3 Y. S 22.8 8 .84 24 . ~3 

Z 6 g r\- :J: II :~ : ~ ~ ::: 

9. II 
10.9:1 
12.67 
12 . ~9 
14.42 
16. 34 
1~ 44 
17. 27 
19 .18 

0 . 18 
7 . 6~ 
9.20 
9.0~ 

10 . ~1 

12 .00 
11 .37 
12 .83 
14 .36 
4 . 93 
~ . 48 

8 .77 
6 .73 
7 .96 
9 .26 
6 .73 
9 .9t1 

11 .24 
2 .81 
3 .64 

3 . 92 
4 . 7~ 

4 . 8~ 

~. 70 _ 

~!i' 3 ~ U 28.3 8 .a3 
4 3 rr X' 8 .2 

Z 7 41, ax I, 
4 }i: at, " , 
4 aa-lr 

Z 8 4 1l: 3 70 ~ 
4 ,. 311 T1' 

4 3 r\- s 
Z 9 4 r'f' a !. H 

4 }. at, :v
a 2t-i X' 

Z10 an 2 Y. /, 
8 211 Y. 

Zil 3 rl 2 Y. T'. ... 3 
a", 

2U x-
2"{ -h 

10.a 
12.4 
13.8 
1 ~. 8 

17.9 
18 .9 
20. 9 
22 .9 

6 . 7 
6 .4 
• . 7 

11.4 
12 .~ 

14 .2 

... 
3 .03 
3 .66 
4 . 0~ 

4 .66 
6.27 
15.~15 

6 . 14 
6 .76 
1.97 
2.48 
2.86 
a .a6 
36. 
4 . 18 

23. 68 
20 10 
28 .70 

6 . 28 
7 . 94 
9 .63 

9 .60 
11.18 
12 . 74 
12. 11 
la .1S2 
14 .97 

2 .87 
3 . 64 
3 .81S 
4 . 1S7 ... 
~ . 26 

-



- - L T -, , . 

" ('o\HN1:<1i <,r"':L C:) "" I-
STANDARD Zi-BARS 

• 10 " I . I 13 I. I. " -
_ .... :1. Wli or" .. _ to.Idoot of 1IRr.,u.. 

S • C C' 

I'" ~~~ j>l I:M i! ~.J"J ~ .(=!~ , 
~-. i""" ! <, 
1~ .' !~~! I Hi! ." 17.:1 - £i~ ~j 

., 
'5 .. - ·S ...... !!-- 14" J'; < 

~~i " l ~ -! .. .. i 1!., -
"I "l ," I :;!,~; ~~,!; iH ,J1 l! lil 1" ~ 

- ---, 
844- 2 .76 2 . 36 1.41 0.8a 90000 87&OOj COl 
!l.83 3 .27 2.30 1 .43 0.84 104800 '786 00 • I 

lUll! 3 .81 2 .36 1 .44 0 .84 119700 89600 T 
11 66 391 2 . 28 1.37 0 .81 123200 92400 
11182 4 ,43 2 .28 1.39 0 .82 136700 102600 

• 2 ,~ a.IO 4 . 98 2 .29 1.4 1 0.84 160400 112800 

1<04 4 .94 2 .21 1.34 0 .81 149800 lUI300 
H.22 6 .47 2 .22 1 .36 0 .82 162300 121800 

• 3 16.40 6 .02 2 .22 1.37 0.83 1'14900 131200 -
.34 2 .00 1 .98 1.36 0 .715 6'000 42700 
6.39 2 .40 1 .99 1. 3 7 0 .76 68200 01100 Z • 

7-4' 2 . 02 1.99 1.38 0 .77 79400 69600 

'7 .68 3 .02 1.91 1.31 0. 7 4 81900 61400 
8.62 a .47 1.91 1.33 0 .70 91900 69000 • • ~ 9.67 3 .94 1 .92 1.35 0.76 102 100 76600 

9.4.7 3 .91 1.84 1.28 0.73 101000 70800 
1034. 4 .37 1 .80 1 .30 0 .70 110300 82700 • 6 
11.20 .... 1 .88 1.31 0.78 119500 89800 

:s 14 1 .44 1.82 1.33 0 .67 33000 20100 
3.91 .... 1.82 1 .34 0 .88 41700 31 300 • 7 

." 2 .28 1 .62 1.36 0 .69 49800 37400 ... 2 .37 1 .00 1.29 0 .86 01000 38800 
IUiO 2 .77 1 .00 1.31 0 .67 08700 44000 • • 
6.16 3.19 LOIS 1.33 0.69 65900 49400 

6.01S 3.18 1.48 1.26 0 .66 64500 48400 
6.65 8 .08 1.48 1.27 067 70000 1S3200 • • 
1.26 4 .00 1.49 1.29 0 .69 77400 68100 

192 1.10 1.21 1 . 10 0 .50 201S00 10400 
"0 

!I 38 1.40 1.21 1.21 0. 6 6 2 0 400 HIOOO 

'" 1.57 1 . 18 1 .17 0 .05 27400 .0600 
!I 08 1 .88 1 . 17 1 . 19 0 .56 31800 23800 Zll 

.06 1 .99 1. 12 1 . 10 0 .05 32600 24 6001 Z12 

...!E ' a .3 1 I I. 1.17 0 .06 36600 2""00 - --
r " ." 1' --



:OMPANY. LIMITED. 

PROPERTIES OF , , 4 1 0 6'1 8 • 
J , j I. - ~'" Ii> j. 

! J~ ' i~ 11U'! jil'~ ilfil i ... .. - • .:1' • 
_ I..u.. ~ S. 10.. l .. ~ .. Ian.. Iodl.. ,,1;-;:; S 

Bll011.0 3'1.00 10.9 . 60 6.30 194.'1 30.6 
8110 1l.1) 32.20 9.0 .42 6.1'1 .026 178.'1 27.6 
BI0010 36.'10 10.0 .63 0.00 139.9 26.7 
810010 2'1.23 8.0 .38 6 .20 .029 118.4 21.8 
BIOI 9 .'.0 .. 000 8 .8 .6'1 6.0'1 93.2 19.6 
BIOI 9 0 '1.6 .44 4. 94 .033 80.2 1'1.7 
BI02 8 24. 48 '1.2 .4'1 6.16 62.8 14.1 
B I 02 8 20.16 0'1 1 ' 31 6 .00 ·03'1 60.6 12.8 
BI03 '1 23.46 1 6.9 . 04 0.10 40.6 11.7 
Bl03 1 "I 18.11 0.3 .31 4.8"1 .042 36.8 9.'1 
B I06 6 1'1.16 6.0 .43 4.63 24.4 '1.~ 
BJOL 6_ 14.10 , 4 .1 .28 4 .3 '!....E49 21.6 6.1 

B1306 10 
B130 10 

:tg~ ~ 
B133 '1 

~t1~ ~ 
B130 6 
B136 6 
B13'1 0 

PROPERTIES OF 

32.00 
26.00 
21 .80 
19.23 
18.20 
16.00 
1'1.20 
13.'10 
12.30 
10.00 

9.41 .63 
'1.80 ' .48 
8.41 .44 
0.86 .41 
6.3'1 .44 
4.'11 .34 

tg~ :gg 
3.62 .31 
2 .94 .31 

3.' a.' 3.' a.' 
3 .0 
3.0 
3.0 
3 .0 
3.0 ••• 

116.0 
104.2 
69.3 
4 •• 
34.9 
32.2 
2,).9 
20. 1 
18.6 
10.2 

PROPERTIES OF 

T.O 
TO> 
T •• T" T •• 
T •• T,. 
T •• 
T •• T,. 
T.O 
T , 
T , 

• XS 
o X2 1f 

1i~1~ 
4 X6 
4 X6 
4 X 4X 
4 X4 " 
4 X4 
4 X4 

3 

j 
l 
t • .. 

13.6 

I 

H .O 
10.6 ••• 10.0 

• . 0 •. , 
Hi.6 
12.0 
14.6 
11 .4 
13.'1 
~ 

• 
J 
• ! 

... IL 

• 3.99 
3.24 
4.60 
2 .00 
3·00 
2 .40 
2 .79 
4 .66 
3.64 
4 .29 
3.36 
4 .0' 
3.21 

• • 

---. 
0 ."10 2.6 
0 .66 1.6 
1.11 0.1 
0.'13 • 1.8 
0 . '16 2 . 1 
O.l!iS 1.1 
0.60 1.2 
1.l!i6 
1.01 
1.3"1 
1.31 
1.1S I 
l.l~ 

10.'1 ••• • . 0 
B.' '.7 
'.7 

2l.11 
19.8 
14.1i 
11.7 ••• •. 7 
7.' ••• .., .., 



T -, , ~ 
, 'N .. 'EOL ·OIl4PANY . L .... ' m . 

QAB.NEGIE DECK BEAMS. , -- - . 
10 11 .. 13 14 .. , . 

, j . "l'lll:"" " ~'ll'I'" "1<1' I, io -! '" jg. .. ~ .• 1.Ii.... .. ;; _.! -~ ... =: -a 
iH jili"· !~hl i~i.l !~hJ "1" ;iId ~ .i~Li'l'!l"'!! 1! !!rl!:: .i!~ ! I., ",b 

• C ---l C' 
,. "-

423 326000 2 44800 

I 
6.60 0."18 

4.34. 294'100 6080 221000 \ 4060 6.06 0 .80 ....;. 
3.64 2'14100 200600 7.41 0.84 

." 226100 4900 169600 3"100 6.12 0.8"1 

UI6 206000 106400 0.18 0.'10 Cot.~ 
3,311 189100 41100 141800 3300 4.61 0 .76 . " ItlOlOQ 112600 4 .40 .7 • 

T 3.08 129800 4000 9'1400 3.00 3 .90 0 .82 
007 124600 93400 4.30 0.'79 
1.70 103000 8400 '17300 2600 3 .00 0.62 

l~ '" 76800 67600 9 •• 0.'73 
U. 80100 8000 , 48800 2200 2112 0.72 

OARNEGIE BULB ANGLES. 

on 230000 1'12000 ... 211~OO 168800 -
8.83 It14 00 1 1 0700 .. , 124800 93600 
2.66 102800 76700 
2.61 92800 69600 
a.16 80000 60400 

'!' 70400 62800 

•• 60400 4~300 , ". 43300 32~00 

OARNEGIE T SHAPES. 

• • I ,. n 19 " - -
,I' {l'iih ,i. ", :::11 '3l1il.:!~"':ij ... .a .. ~-'=. 
l(!'-S- ;;-t- .rlj ,e~i .~ja'!§stES lil!;jl l!,llIIili is 19:s ] ! I .. I!~ J !!ii.lI • r • 

• ,. s· " _~o_ c· --- """""l.i9 ' O.81i1 ~.6 1iI.1iI2 12~~0 9410 
0.'"11 4.3 1.'"10 1.16 9200 6900 
\.04 '.7 1 .6~ 0.90 22690 1'"1020 
0.8'"1 9 .• 1. IS 1.03 8a~0 6490 
0.86 3.1 1.38 1.04 100~0 '"I~40 ... ••• 1.1a 1.0'"1 6030 4~20 ." 3 .1 1.38 1.08 6900 ~220 

\.t.4 9 . ' 1.41 0.'"19 330'"10 24800 
\.66 9.1 1.06 ml 26880 19410 
\.3'"1 '.8 1.41 2'"1200 9 .. 00 
\.38 9.1 1.06 0.80 21120 16840 
\.1iI0 ••• lAO 0 .84 2 1 0~0 161 '"10 
l.a3 9 .9 109 0.84 1'"14'"10 13100 

H. 1-



--, 
I 

THE Ii. .RN&iJ ~L t.:OWPAIIY ''''D 

PROPERTIES OF 

, • S • , • , 

~ r 
- _f:i - 1-" 1 1 J '." !j Hit .!.!I ill J~ l 

iiI~ • 1 • -.. 
I ~ ! "U .P, 

• . .if ." ) . 
,~ , .. , .... ...... '-- s - -

T61 • " e .s 2 ."/3 0."/8 M · 0.88 .., T •• • xal! 8 .' 2 .62 0 .63 t.2 0.651 
T68 • xa 7 .3 IUS 0.60 ' .0 0.116 
T .. • XS 7 .e .... 0.48 0.' 0·40 
T63 • XS ••• ' .!)g a.IH 0 .64 0.34 
T .. 3~X4 U~.8 •• 1.26 .., UI8 
T67 

• x . 
e .e 2 .91 1.19 ... I 1.1111 

T • 3~X 3l1 1I.~ 3.46 1.06 ' .7 .. S 
T • 3 X 3 .• e . 2.70 1.01 ' .0 1.19 
'1'69 

• x S 
10.9 3 .21 0.88 S .• 1.13 

T70 3~X3 8 .' 2.49 0 ·83 I.e 0.88 
T7I S X. 7 .8 2 .28 0 .'18 ••• 0·72 

T,. • X. 11 .8 3 .48 1.82 ,.S 1.94 T7. S X. 10.6 3 .12 1.ara u 1.'18 
T74 • X. 8. 

I 
2. ~8 Ul9 ' .3 1.t>7 

T73 3 X3 l! 10.9 ••• 1.12 3.' 1.49 
T76 • X. 88 2.88 1.11 3 .3 1.37 

T77 3 x s " 8 . ' lU.S 1·09 S ·8 1.~. 1 
T • • X3 10.0 2 ·94 0 .93 S.3 1.10 T , 3 " 8 . ' 2.67 0 .92 S . • 1.01 
T 8 3 X. 7 .8 2.28 088 ' .8 0·86 
T • 3 X3 ••• 1.9 6 0 ·86 L. 0.'14 
T78 3 X 2~ 7.S ~i!.lO 0 .71 ... 0 •• 
T79 

• XS ••• 1.80 0 .88 0 ·94 ... 
T8. 2'{X 2 7.4 2 . 16 0 .118 ••• 0 ."/11 

T8. ' ljOs 7.S IUO 0 .97 ' .8 0 .87 
T63 2ijX3 ••• 1.80 0 .92 ••• 0·76 
T8' a x2' ' .7 UIS 0·87 ••• 0.'73 
T63 

2 X2~ , .. 1."/1 .8. . .S 0.60 
T •• 

• x S ••• 1.89 0 ·76 1.0 0.119 
Tn 2~X2 ,., 1.82 0 .74 0 .87 0.60 
T8. 2 ).iX l. S .• 0 .84 0.29 0 .094 0.09 

TIS 21X 2 1_ ••• 1.44 0.69 0 .66 0.4~ 
T13 2 ~ X2 l( ••• 1.20 06 • O.lil 0 .82 
T14 

• XS 
U 1.26 063 O.4li 0.88 

T13 S xs 3.7 1.08 0.69 0 .. 0 .2li 
T87 • x .~ s .• 0 .90 0 .42 0 .16 O.lli 

T" 'I'J s . • 0 .90 .... 0 ·28 019 
TO. I • • 3.' 1·0li o e. 0 . 12 O.lli m

l 
• x . 

.. O.'1li 0 .42 O. lli 0.14 

• XI 
1·84 0 .li4 0 .44 0 .11 0.11 

T19 1{ X l • 2.04 0.60 0.40 0 .08 0.10 
.so 1 "X I,. l.li3 0.4li 

I 
0.38 00. 0.0"/ 

TSI 
• XI 

1.23 0.36 0 .32 0 .03 O·Oli 
TO. • .. 0.8"/ 0 .26 0 .29 0 .02 0.03 

I--



T -, 
" IARNI II! I'MI:L OOMf'A ~y u.-. 

CARNEGIE T SHAPES Continuod, 
- , 

I I1J -- -
• 9 '0 

,. ,. 
, {-';;'!i - . . ~ ';; 

Ui!1~' ;~; ' ~ii;j .!~, ;:..; .. !!.}1f~!iij 
l~il~ iti1] lj:p j!if li!j~im --,1 

llJlll 
.~ 

, '-' - W " 
0 ___ c- • -

o" r 
--•. , 1 .0~ 0 .88 9'430 '7070 ~ 0.69 •. , 1.O~ 0 ·92 6640 4980 

0.70 "8 0 .88 0.91 68&0 4380 
0.Ci2 •. , 1 .O~ 0.96 41100 3180 COL 
0.01 '.8 0 .88 09' 3600 .'00 
un 1.89 1.08 0 ·72 JUIOO 10870 

; ~ l.II2 1.42 0 .81 0.70 161110 111380 

1.04 1.89 LOB 0.74 tel210 llUBO 
1.011 1.42 0.81 0'. Ul:7tO 9080 
0·87 1.88 1.08 0.77 1:1:070 9060 ,I"-... 1.41 0 .81 0.70 0390 "1040 
0·89 1.18 0.68 0.76 "'720 6790 

I 
UIS 1.21 0.81 0.69 20660 10480 
1.26 1.09 0 .'12 0.60 10030 14270 
l.l16 0.98 0.82 0.69 HI720 12040 
L08 1.20 0.80 0.82 1~,880 11810 
1.09 1.31 0.88 0·68 14660 10990 

1.09 0.93 0.82 0.61 HISIO 8880 , 
0·88 1.20 080 0.64 11.710 8780 
0.90 1.08 0 .72 0.64 lC)SIO 8110 .. 
"0 0.90 0.80 0 •• m~oo 6900' 
.. 0 "'" 0 .60 0.62 ~J870 '800 , .,. 0.89 0.60 0 .66 0400 '800 M. 0·75 0'0 0 .66 11470 4>00 on 0.62 0.46 0.54 11000 8000 ... 0.54 0.43 0·51 11280 8980 

0.
94

1 
0.44 0 .36 0.51 OHIO 6110 

0.84 0 .66 0.53 0·58 "J810 6860 
088 0.44 0.36 03> U440 4830 
0.74 0.52 0 .42 0·63 0270 "00 
0·74 0.44 0.36 0.li2 11330 4000 
.S> 0.29 0.23 0.68 9'0 no ... 0 •• 0.30 0.48 '1480 3360 
0·87 0.26 0.22 0.47 :1460 .800 
0.80 0.23 0.23 0·43 :'480 2610 ." 0.18 0.18 0 .42 '~670 2000 .. , 0.18 0.18 0.46 .1600 uaco 
Or.l 0.12 0.14 0.37 :~OliO 1640 ... 0.19 0.22 0.41 11'.160 1170 

••• 0·08 0 .10 0.34 1680 1160 .. , 0.06 0.07 0.81 L160 880 
0.36 O.Otl 0.07 0.27 1010 '.0 .. , 0.03 0.06 I 0.'. '"0 '80 ... 0.02 0.04 0.21 .90 "'0 
0.119 .2.01 00. ~ ..0 •• 0 

r •• :4 , 



"r}IE OAB!'EOIE BTEr:L <;O:'>IPAN'i. LlMI'rED 

PROPERTIES OF 
.NOLES WITH U NI:QU .. L LIG •. 

1 I • 3 I 4 

! 
i 

*A\5(I 
·AIM 
*"IM! 
*"163 
-AIM 
-AIM 
*"156 
·AI~7 
*AI58 
*"159 
A89 
A'1 
AI60 
A161 
AI" 
AI63 
AI" 
AI" 
AI" 
AI67 
AI68 
A92 
A93 
AI69 
A170 
A171 
AI72 
AI13 
AI74 
A175 
AI76 
A171 

*A I78 
*AI7\1 
·AISO 

.i 

! 
. -" -" 7..:.-,~'"~"'~'!- ,.. 

'1 .3M i 1 I 32.3 
'1 .3 ,~ U 3M 
7 .3M Jt !8.7 
'1 .3~ H 26.8 
7 .lI' a l~ 24.9 
7 .3,1{ H 23.0 
7 .1,1{ M 21.0 
7 .3~. ,\ \9.0 
1 .8,1{ ,I{ 17.0 
7 .3~ ir 16.0 
6.4 1 SO.6 
6 . ( fl, ... , 
S.( Ji 27.2 
6.4 U 2M 
8.( K 23.6 
6.( U 21.8 
6 .4 }S 20.0 
6.f TI 18.1 
6 It /3 16.2 
6.( if 14.3 
6 .( » IM 
6 oJ,I{ I 28.9 
6 .3}i H 27.3 
6 .S,Ii Jt 25.7 
6 .3,1{ H 24.0 
6 .3~ t!lU .... 

I 6 .3,1{ 2M 
6 .8,1{ 18.9 
6 .3~ -h l7.1 
6 1I,Ii ,5i Hi.S 
6 "J< i , 18.' 
6 .8M YI 11.7 
6.( U !.f..1! 

~~!-~ ~~ 
An~lu marked .. art! ~pe<;i.1. 

'" 

, 

... [ .. 
'.M ." ... 
7." 
7.31 
." 
6.11 
6.59 , ... 
4040 

'.00 .M 
7." 
7.(7 
6.94 

." 5.86 
5.31 •. " 4.18 
.11 
&0, ", 7.55 
7." ... .,. 
b.OS 
6.03 
UO 
3." 
3.(2 
7.11 ... 
'" 

, , 

0.96 2.71 
O.IN 2.1lI 
o.~ 2.67 
0.89 2.M 
0.81 2.6:e 
0.85 2..60 
0.82 2.61 
0.80 lM 
0.78 2.53 
0.75 2.50 
1.11 2.17 
1.1.4 2.14 
1.12 2.12 
\.11) 2.10 
1.08 2.08 
1.06 2.06 
1.113 2.03 
1.1)1 2.1)1 
1).99 1.99 
1).96 1.96 
I).!U 1.91 
1.1)1 2.26 
1).99 2.!4 
1).\17 2.!!1 
1).96 2.20 
1).93 2.18 
0.90 2.1& 
0.88 2. t3 
0.86 2.11 
1).83 2.08 
0.81 2.06 
0.79 2.Gf 
UI 1.71 
1.18 \.68 
1.18 1.6& -

-



. .., 
dB (lARNP:GU ~TEEL COMPANY, LtMl'l'.II:[) 

STANDARD AND SPECIAL ANGLES. 
ANGI,.IS WITH UNEQUAL Lt: GS. -- I I -, • I. 11 ,. 13 14 .. 

-- --• _ 1I.f ..... WI.l <l Qpau.. ...... • ... Ii. , S • ~ 
lib "lib "lUt ~t.h 'Uri ~Qk[ -.1 - • :l .. ~ , - .1'1' J~.s " i,'~'~ ; " .!.~ , .. ':IL! , _ 13 '--

7.63 45.87 ,OO 10.58 0.89 '19 ." AI50" 
C<I<.S 7.18 ,l13 .. 0 10.00 0.89 <19 ." At5i " 

l83 ..... ... 9.42 

I 
0.00 , ... 0." AI62* 

'L ... ... " ... ... 0.9\ ." ." AI53" 
llll .. " "I '22 091 ." 0.88 A IM" ... 83.41 2.14 '.60 0.92 ... 0.89 AIM" r 

'" .... I." •. " ." ". . .. Al56" 

". "I' I" S." ." , .. 0.89 ,1.157* 
4.41 25.41 1.62 '.68 ... ... .89 A 158" 
• 95 ".58 U7 .01 09' ... 0.89 A\59" 

1G.7f1 30.75 S." .02 1.09 1.88 0.88 '\89 

to" fg.26 .. , 7.59 1. 10 I." 0.88 A 91 
'.75 2?n 3.39 7. 15 1.11 I" 0." AI60 
,.~ 26.1~ S.18 "0 1.11 1.87 0.86 A161 , 
'" 2UI '" 6." I 1.12 1.88 ." AI62 

'II ..... 2.76 ' .?8 1.13 1.89 08. AI63 II 

"" 21.07 'M 5.31 1.13 1.90 0.88 AIM 
lil 19.26 "1 '.83 Lt, 1.00 0.87 AI" .., 17.40 'Ill '.33 1.15 , 1.91 .87 AI66 
'.60 15.4S 1.88 .... 1.16 1.92 .87 AI67 
liD \3.47 1.60 .... 1.17 I." .88 AI68 

711 "." .'" '.83 ." 1.88 O? A9! 
188 2?" 2.74 7.4' I .93 1.88 ." A93 

'" ,.." ." 0" 09' 1.87 0.75 AI69 ... ".89 .. S ", ." I." '" A170 I 
.a. " ... I '" lIO 0." 1.89 0.75 AI?! .., 21.14 2.11 ,." 0.95 1.89 0.75 Am ... ".08 1.94 5.19 0.96 1.90 0.75 AI73 
'.S? 1&" I.?? '.72 0.96 1.91 0.75 Am 
.." 16.69 !.59 ' .2l 0.97 I." ." AI76 
'81 14.76 1.41 ." 0.98 1.98 0.76 ,\176 

I ' ,~ 12.86 1.23 ." ." 1.94 O.?? AI?? 

'" 16..f.2 3.31 .." 1.1.f. I." ." Al78"" .,. " ... &11 •. W 1.15 1.53 ." A'''' 
." 1.f..60 ... <.:I, 1.15 1.54 0." AlSO· 

- - --
Aogles ,nll.rk~d II.r~ special. 

f- • ~.-
'--



~ 

TH/!l OARNEOIB. STEEL COMI'ANY UWIT&D 

PROPERTIES OF 
"' '''GLItS WITH UIOIItQUAL LII:a •. - , I - --, • 3 4 , 6 7 - I I , , 1 J ~Iu~ :i ! tr.. _lOr of 11'''-

• l itJ It ,*<k iI 

J • 1 
, '-i! ] --

NtN,t ,,: I .. ~ .. ...... u.. ~[ •. 
-A181 • •• 

I ~ 
\9.5 ". 1.1" 1.64 

*AI82 • •• 17.8 . ... 1.12 1.62 
*AI83 • •• * 

, .. ' .71> 1.10 1.00 
*At84 • •• IU .." 1.87 ,,,, 
*AIBS • .. l'l , .. .71> 1." ,.5> 
·AI86 • •• 11.0 . .. 1.10 , ... 
A'87 5 .8" 1> "-, .87 I 1.0< 1.79 
A'88 • "" S 

2U:I ... 1." 1.77 
A'88 • .. " 19.8 5.81 1.00 1.75 
A'OO • .. " IR. '.87 0.97 '.72 
Algi • "" 

,., .... 0." 1.70 
A'" • "" 

* 
15.!! 4.47 0.93 1.68 

I AI9a • .3" '&6 

I 
'.00 0.91 1." 

A'94 • .8" 1<0 S ... 0.88 1.63 
A'95 • "" '0' ... 0." 1.61 
A96 5 .. " /, ., ..,. 0." 1.69 

A'96 • •• U 19.9 .... ... , ... 
A'97 5 ., '''' ... 0" , ... 
A'98 • . , U 17.1 "" 0 ... ,.82 
A'99 I l .. '" 4.61 0.01 1.01 
AOIO ., 

1'1 
14.2 ".18 0.77 1.77 

A!O' • ., , .. '71> .75 1.7> 
A,.. 5 ., l'l 11. .SI 0.78 1.73 
A20S • ., .. . .. 070 1.70 
A'" • ., h .. .. 0 0.68 1.68 

*,\204 '~.3 11 '8.); 

I 
5.43 .00 1.65 

*A"" 4 ~.3 

I 
172 '.06 0." 1.63 

*A206 4~.3 U 
15.9 '.63 0." 1.60 

*A2O'/ .foJi".3 14.6 '.SO 0.83 1.68 
*A208 ',....3 

* 
13.3 I '.00 .81 

I 
,.56 

*"'" 4'~13 t 1.\1 , ... .79 ,.64 
*A210 4M·3 l'l 10.& .... ." 1.51 
*A211 4:i.S , .. .. , ." IA' 
*A '17 4 ,~.3 1- ,., ." 0." U? - - -

Angle$ o:wked • IlU special. 

I, j 



TO" OARNI [IE 1:\'£1tEL COMPANY, Lt1l41'l'II:D 

STANDARD AND SPECIAL ANGLES-Oontinued. 
aNGllS WIT H UNlQUal LlO • • -, , ~11 •• " .. " - -

_li ef ...... bill rl Gyn.I!-. - .1II. 1i. ! • s , 

'~iU~lsih dh ith J~k •• , 
.Ii • l.~S" ,1.~ .It' ... ·as .. .I·is" - - b.." 

7." IS." 1,.69 .... 1.16 1M I ... A181* CotS 
7.1~ 12.61 2.48 3.73 1.\1 166 0." AI82· . 
lSI! II.M U6 3.39 1.18 1'" 0." '\ISS- T" 6.96 10.46 !J)( 8.05 1.18 1.07 ... At8f,* 

U2 9.32 1.8\ 2.70 1.19 1.68 0." AISS- /" 
U7 8.14 1.57 2.34. 1.20 1.Ii9 0." Atllti* 

"1 16.67 "2 .... ... 1.0, ." AI87 

t! ... lUI 2.37 .... 0.97 1.64 0." AI88 

"" "" 2." 4.2, 0.911 1.65 0.75 AI" .. , "" >" 3.97 '.911 \.li6 0.75 Al00 

'.83 12.03 100 .65 ,." 166 ,." AI91 
4045 11.03 1.73 3.32 1.00 1.&7 0.75 Al92 
'.f< 9." 1.56 ." 1.(1' 168 0.75 AI93 

~ '53 .. 0 1.39 , ... 1.01 1.59 0.76 AI94 
3.18 7.78 \.21 2." Ire 100 0.76 AI95 

". ,60 102 194 103 1.61 0.76 A 96 

171 1>" I.U .... .M 165 0." AI96 
1.51 11.16 163 .f..16 0.01 165 0." A197 

'" "" 1.01 3." 0.81 1.66 0." AI" 

"116 11.'(1 1>9 '.55 as. 1>7 . .. AI99 

'" 10.43 1." ... 0.82 168 0.65 A" 
'" 9." 1.15 091 0.83 U9 0.65 A21l1 
tI. '43 102 ... 0." 160 0.65 A"" ..,. 7.37 0.89 ... 0." 1.61 0.65 """ I" 6.26 0." 189 .65 1.6\ 0.66 """ '.M 10.33 1.71 '.62 .81 1.38 0." A!lG4* 
140 9.73 160 3.38 0.82 I" 0." A205· 

"9 9.10 U9 8.\4 0.83 139 0.64 A206-

'" 8.44 1.87 2.89 0.83 uO .M AW' 

." 7.75 I" .... 0." \." 1 ... A"" 
"I 7." 1.13 '.87 0." 1.42 0.65 "". ,,. ." 1.01 "0 ." 1.43 0.65 A2 tO· 

1." ,,0 ... . 1." ." 1.« 0.66 A211 * 

1." .... 0.76 1." 0." 1.44 ... A'" --

tt 
Angl..,. marked ~ are specia l. 

t -
- - -



....-, 
1'H& CARNEOlB 8T&a!'J. OOMl>ANY, .I1ILlTED 

PROPERTIES OF 
AHGLE. W ITH VNCQU"L LEG., ---, • 3 • , • , 

j I 
j j ~brJiAo_ 

fro. _It!".! 1ft" 

J i l i1r It .ott if 

~ .~ 
, 'u ... 
! --

Nf • "t • l,;~ 

r" 
I .... ,- ,,- SIj.t ... :! .I ... 

*A212 • ~3,~ U 18.5 5.43 1.11 1.38 
·/\213 • IS}~ 171 5.06 "09 .. a. 

I' 
.,\I,!i~ • .3'~ U "i <.6' .. 07 .. 98 
·,,216 • .8 '. 14.15 

I 
.... "0< .." *A216 • ,S.h (I 13.3 "0 .. 02 .. 37 

*A217 • .3~ 11.9 3.60 .. 00 .. " *,,218 • .. ~ ~ 10.6 '.09 .98 "!8 
*"219 • .8'~ i.1 "7 0.96 1.21 
*" 98 • 

"" 1 
h 7.7 ". 0.93 1.18 

A:~O • .3 U 17.1 '.03 0.94 1.U 
A~.!21 • ., 1<0 .f..69 .. , 1.42 
A!!n • •• U 14.8 .... ." .. 80 
AI!23 • ., 13.6 3.80 0.87 1.87 
AI!2-t • .3 

~ 
12.3 '.62 0." .. " AI'" • ., 11.1 3." 0.83 1.33 

AIJ2' • .S ,~ i .' "" 0." .. 80 
A~ • . , ~ 

.. ... .78 .. ,. 
,\i:28 • •• 7,1 '.09 0.76 1.26 
Ai:2'il 3':.3 U 16.7 •. 62 0.98 1.23 
Ai:30 3,..;,3 14.7 HI ... 

1 

1.21 

""" 3'".3 U 13.6 '.l1li 094 1.19 A'" 3' .. _S 
I '" 3.67 0.'" 1.1 7 

A'" at,.1 
~ II..f 3.34 '00 1.16 

A'" 3' ... 3 10.2 3.00 .88 1.13 
A'" 3'".3 J1 i,1 .. , 

I 
.85 1.10 

AI" 3' •• 3 7,' ",. 0.83 .. ,. 
A237 3:1".8 I . ,,' 1.93 0.81 .. 06 
A218 3J~ .2H 

~ 
12.4 .56 0.17 L37 

A'" 3'id}' 11.4 S.36 0.75 1.26 
AUO 3Mx2h to.4 8.06 0,78 1.23 
AUt 3~.2}; i,' 2.76 .70 "20 
AU! 3M·!' . J1 as ... 0.68 1.18 
AUS 3~,!}, 7.' <II ... 1.16 
A2.'. I 3';:.!!,. ~ 

., 1.78 0,64 1.14 
AU5 3~~'!!h ' .i I.H 0.61 1. 11 - - -Angles marked " Qre special. 

f - -1 
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'II CAItNEOI.!Ii OO!>!PANY. LIMln.D 

STANDARD AND S PEOIAL ANGLES-Oo n tlnued. 
"'"GLIE. WITH I,INl[gU. ~_ LEG~T 

I 10 I 11 I 12 I 13 J 14 --= of ~. I 1MiI of GJml ... 
1 S r 

iiitl"U·-=-t-;I-.. ""'b--i'~' lU, .hrl~tl. t ]l~ 
J-!s" J-as" J-!s'" . -as! iii'! 1"'-:3-

T~ lH i~ m l i~ i* 
4.112 6.37 1.84. 2.3:1 1.03 1.22 
4.17 1i.86 1.68 2.1& \.03 1.28 
179 5.82 t.52 1.9:1 I.W 1.23 
UO .... 78 1.35 1.72 I.o:i I,2./, 
tW ... .18 1.18 I.M 1.06 1.2.5 
!.59 3.56 1.01 US 1.07 1.26 
U7 7.34 1.68 2.87 0.83 1.21 
l!8 6.93 I.b7 2.68 0.801 1.22 
3.113 6.49 IA6 i!.~9 0.84 1.22 
2.87 6.03 1.35 2.1:10 0.86 1.23 
U6 r..b6 1.23 2.09 0.86 1.24, 
2,42 6.05 1.12 1.89 0.86 1.25 
!.IS 4.52 0.99 1.68 11.87 1.2i1 
1.92 3.96 0.87 1.40 0.88 1.26 
1.&5 3.38 0.74 1.!3 0.89 un 
U3 us 1.65 2.20 O.sa I.W 
115 UO 1M 2.06 0.85 I.~ 
!'96 ....... \ 1.44 1.91 0.86 1.06 
2.78 U 1 1.33 1.7ti 0.87 1.06 
2.&1 3.19 1.21 1.61 0.81 1.01 
!.3S 3 .... 5 1.10 1.(6 0.88 1.07 
tOO 3.10 0.98 1.29 1),89 1.08 
1.86 2,72 0.86 1.13 0.90 1.09 
\.58 2.33 0.72 0.96 0.90 1.10 
I.i! 4..13 0.99 1.85 0.87 1.06 
1.81 3.85 0.92 1.71 0.69 1.07 
1.49 aM 0.84 1.66 0.70 1.~ 
1M 3.l!' 0.76 1.41 0.70 1.09 
1.23 l!.91 0.68 1.26 I 0.71 1.09 

~:~ ~:~; ~:~~ ~:~ ~.:~,. :1.::1

0

,1 
0.78 1.80 0.. 1 0.76 

Angles marked * are ~pecia1. 

0.12 
0." .12 
0.12 
0." O.n 
.n 
013 
.13 
0." 
0." 
0." 
0." 
0." 
0." 
0." 
0." 
0." 
0." 
0.82 
0." 
0.62 
0." 
0.62 
0.62 
0." 
0.63 
0." 
0." 
0." ." 0.54 
0." 
0." 
0.S4 

.\212 

.\213* 
1\214 
,\216 
,\216* 
\217* 

,\218* 
A219 
.\ 95" 

A"" 
1\221 
'\~2 
,\223 ,,,. 
\2" .\226 

."" .''''' 
"" .,,.. 

.\!:i1 
\232 

"'" A2M 
.' 235 

I ,'''' A'" Am 
,\239 
\!-fO 

,\24 1 
,\242 
A!-fS 
.\244 
A!AS 

r 

I 

, 



THI! (NIl;, T .. COMPANY, LIlllT1.C.. 

PROPERTIES OF 
.NGL~. WITH UNI:QUAL LI:G •• - - -, • 3 4 , 6 I 7 -

I 
--, 

I 
1 j ~Lar~ 

:l m. _ * .fcn'· 
J l 11,. It \Iotl it 

J i • ..... 
• ~ Nt j~lt hOL ...... '" I ".IL •• 

'!7' "AU6 8,!.(d ~ '.0 ." "" 1.21 
'*A247 3.1l.2 .. 2.8, 0.lt7 1.19 
*A248 3:(.2 U 

,. til 0 .. 1.17 
*AU9 .".'" .. 1.83 .... 1. \& 
°A!50 8UI! ~ '" I." 0." t.U 
*AUt 8,1( .<2 U I." 0.48 

I 
1.00 

A!.\2 S x!,{ 
~ 

,., .,. .77 I." Am • "''' .. ..., ." 1.00 
A!.\4 • "''' ~ 

7.' ... ." 0.98 
"56 3 x2J{ .. I." '71 0.96 A"" • "''' 

,., 1.62 0.68 0.01 
"27 3 

"''' 
U UII .56 0.9\ 

°Am • '" " 7.7 •. " 0." 

I 
1.116 

*AU9 3 '" U .. >00 ." 1.116 
· A260 • '" ,., 1.7. 0." I." · A%6\ 3 " ~ 

., 1.47 0.52 I." °A!69 • .. U 1.19 0.49 0.96 

.0" ,,,,,, 
" .. .00 0.63 098 

A'" ."", ," " 1.78 0.00 0." 
A266 j!'i .2 JI .. ,''' 0" 0.83 
AWl 2~ .2 ~ 

.., 1.31 05. 0.81 
.. 63 2 ' ~ .2 '.7 1.00 0." 0.79 
A!69 2){ 12 -h .. .31 .51 ." 

·,\270 2}{ d~ " .. 1.63 0.68 ... 
*A271 2J,(' l1)S 

~ 
'.0 1.45 ." '83 

°A272 2).( xl~ '.S 1.27 0.44 0.8\ 
°A273 2:.("" &7 1.07 0.42 ." *A2'74 2}(xtM" 10 .63 ... 0.77 
0"" 2:,(d }{ -h .. .. , 0.37 ." 
·A276 • ,I " )( ., .78 0.31 0.69 
0A2/1 2 " Ii -h " .00 ." 0.66 

·,\278 I ~" ~ 1.8 ... ." 0.(8 
"A279 I ~ .t ' ~O 0." .'" (W - -Angles marked " are special. 
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BTANDARD AND SPEOIAl:' ANGLES-Continued.. 

• - .-, to 1 11 ! 12 1_" 
-.11 If s..:u.. 
t.Iit. ... -.Ii. bill of Gp-ati& 

, S • 

jbrT]ilt l"ib~U· "iUt'iU· l! ,1~~~!.I- r=-~il l !-!.I.3 ,,!-a.l- .I-a .. l ;3 

0.75 2.64 0.53 1.30 0.53 1 1.00 OA-4 
0.69 2..2 0.48 1.17 0.54 1.01 D .• " 
O,t! ll8 0.43 1.05 0.54 1.02 0.44 
W I.II! 0.37 0.91 O.M 1 1.02 0,44 
9.48 1.65 0.32 0.77 0.56 1.03 0.45 
0.40 1.86 0.26 0.63 0.57 1.04 0.45 

I.t! 2.28 0,82 1.15 0.72 0.91 0.52 
110 lOll 0.74 l.1M 0.72 0.91 0.52 
1.18 1.88 0.66 0.93 0.711 0.92 0.£,2 
1.~ 1.66 0.58 0.81 0.74 0,93 0.52 
0.90 1.42 0,49 0.69 O.U O.IM 0.53 
lU 1.17 0.40 0.56 0.75 0.96 0.53 

0.67 1.92 0.47 1.00 0.55 0.92 0.48 
G.61 1.73 0.42 0.89 O,S:; 0.93 0.0 
ILM US 0.37 0.78 0.56 0.94 0.43 
W 1.3! 0.32 0.66 0.67 0.95 0 . .(3 
0.89 1.09 0.25 0.54 0.57 0.95 0.43 

aM 

"" 11.\1 .. , 
037 
11.!9 
11.l11 
au 
<21 
a19 
a16 <I. 
<1' 
<111 
a~ 
alll 

1.1( 
1.03 

." 0.19 
0." .51 . " .68 
0.61 

'" O • .f.4 .... 
'.i17 ... 
.09 
0." 

." 0.41 
0." 
O.SI 
0." 
0.20 

0." 

." I .... 
017 
0.14 

'" 0.12 
'.09 

0.70 
0." .56 
0,47 
'.38 .... 
0.59 
0 . .(8 
0.42 ... .... ." .. , 
018 

Anglu marked" are special. 

.56 ." ." ." 0.59 

.eo ... 
0.-41 
0.4' ... ... 
0.43 
0.39 ... •. ., 
0." 

." ." . " ." 0." 
0.19 

." 0.69 
0.69 ." ." • n 
0.63 
.53 
0.41 
0.44 

0..2 
0.42 ... 
0.42 
0.42 
0.43 ... 
0." 
0." . .. . .. . .. 
." ;1" 

." 0.22 

" 
j 
I • 

'\246* 
A247" 
,\m* 
A2oI\I" 
,\250" 
A251* 
A.., 
A'" ,'2M 
A255 

"'" A2f,7 

""'. ,\259· 
A200* 
A$I* 

A"" 
A264 
A686 
A'" A26? 
A268 
A269 
A27r 
1\271* 

11\272* 
Am" 
A2'74" 
Am' 
A276" 
Am' 
A"'· Am'> 

r ? L 
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THI<: CARN'EOIII STDL 0: MI'ANY. LIMtl 

PROPERTIES OF STANDARD AND SPECIAL 
ANGLES, 

'-
i 
.; • 

AIl3 1' ., AIl2 S ~S AIlI S .S 
AltO S .S 
Al09 S .S 
AlI~ S .S 
Al07 S .S 
AlOO S .S 
Al05 S .S 
AI04 S .S 
AI03 S .8 
A86 6 .6 '\"1,·6 A I 6 .6 
A 2 6 .6 
A 3 6 .6 
A .. 6 .6 
A 5 6 .6 
A 6 6 .6 
A 1 6 .6 
A 8 6 .6 
A886.6 

*A 1M 5 .5 
*A 95 5 ><5 
*A 9 5 .5 
-A 10 5 .5 
*A 11 5 _6 
*A 12 5 _6 
*A 111 5 _5 
*A a 5 .5 
*A 15 5 oS 
*A 16 5 .5 
*A 11 I) .5 
A IS .. d 
A 19 .. • .. 

Angl~1 

"., 

... 
2.~8 
2.44 ... 
2.45 U7 
2.46 1.51 
2.47 1.57 
2.48 1.58 
2.49 U8 .... », 
.... ,.68 
1.80 1.16 
1.80 1.16 
1.81 1.17 
1.82 1.17 
\.83 1.17 
1.83 1.17 
1.84 1.18 
1.85 1.18 
1.86 1.18 
1.87 1.19 
1.88 1.19 
1.48 0.96 
1.48 0.96 
1.49 0.96 
l.bO 0.97 
1.5\ 0.97 
1.51 0.97 
1.62 o.W 
1.53 D.98 
1.54 0.98 
1.55 0.98 
1.56 0.99 
1.18 0.77 
1.19 o:n 



TlI'fI: CARNEHIY STI!E!. c.:OMPi,NV LIMITED I 
PROPERTIES OF STAND ARD AND SPEOIAL 

ANGLES-CODtinued. 
ANGll. WITH I Q UAL l EG • . -, • 3 4 Ilo_ 0_, _'1- 8 9 ,_ 10 .. 

, .. J '!·Wk" I' .... ~ ! J ! l . !;J!- 1-, ;i~ , ... ~ ;ijr3 
I • • 1'1.' ~ !'UP .:d l!f' ~ 'i. • 1 j.1 JII I j! IHl, • 

[n.~ .. ,~ Lho. ~,[ ., [ •• ~.. r I s r _ r' i== .• ~ • .1 U 17.1 6.00 1.2.1 7.17 <6, 1.19 o.n 
C"-l . , tl • . 1 15.1 4..61 1.23 ,sa ... 1.00 o.n AI, , ., f': 14.3 4.18 , 1.21 ,12 2.19 \.21 0." 

'f .• " • . 1 " 12.8 3.75 1.18 '.56 1.97 1.22 0" 
.\2( I ., Ii 11.3 8.3\ 1.16 '.97 1." 1.98 0" 
.U5 I .1 9.8 2.86 1.14 4.36 1.52 1." 0." . ., • .. t. 8.2 2.40 I.I! 3.71 1.:t9 '24 0" .. 
.\!6 3'2.3r~ Ij :~I :.~ 

1.17 •. " 2." 1.02 0." 

~ .... !7i 3,,,>3'" h 1.16 ' .96 '" 1.03 0" 
.... !8 3<.:,.3'i 14. 4.34 1.12 I.M 1.96 1.04 0" 
A. 29 3 ' ~~3'~ U 13. 3.98 1.10 '.83 1.8\ 1.04 0" . : ... , 3'~x3~ 

* 
12. 3.62 

1.'" I S." 1.65 1." '68 
A II 3~:I.8~ 11.1 3.25 1.116 3." 1.49 1.116 , ... 
'" a'{.3'4 Ii 9. 2.87 1.04 ." 1.32 1.07 .68 ' ~ .u 3' ... 3>, 8.6 2.48 1.01 llJI7 1.15 1.07 , ... .. " aM·3~ /, 7.1 2.09 099 2.45 '.98 1.'" 0." 
.'M S .s " 11.4 3.36 0" 2.62 1.80 '.88 0.57 

'" a .. 3 I ~ 10.4 3.06 ,." ... 1.19 , ... ... 
\0' 3 .. 3 ' 9.4 2.75 ,." 2.22 1.07 '.00 '.58 
'" ,., '/ .~ ... ' 0.91 1.99 0" 0.91 0" A38 3 .. 8 ~ 7. 2.11 '.89 1.76 '.88 0.9\ '.58 
A S9 3.3 t, 6.1 1.78 .87 1.51 .71 0.93. I 0.59 
A 40 3 .3 '.( 4. 1.44 '.84 1." 0." ,." .. , 

IA 41 i 2)('2}t){ 8. 2.50 ,·,, 1 1.67 , ... '.82 0.52 
',\ d 2U.2l,( r 7. 2.22 0.85 '" ,.,. '.82 ,.., 
.,,' I ,~.,~ g l~ 0.82 1.38 ... '.88 ,.., 

I ' 0'\« 2.J(.2J( fl 5 1.62 0." 1.15 0.59 , ... '.54 
'\'li 121{'2K 4. 1.31 0." ." 0.48 '.85 '.55 
.\ 46 2r~.2J{ ~ 7. 2.25 0.81 1.23 I 0.73 0.74 0.47 
\ 47 IN ·!'~ tf 6. 2.00 ." 1.11 0.65 0.74 0.48 \1'1 ''''''; 5.9 I." 0.76 0.98 0.51 ,." 0.48 
A 4~ 2,{.2'{ ~ 5.0 1.47 0.74 0.85 0.48 0.76 0.49 
.\ Ii(l !~.2'i "'I 1.19 0" 0" 0.40 .n 0 .. 
. \100 2!{.2}'l ' ,,, 3.1 0.90 , ... '.55 ,." 0." 0 .. 

~ 
-

Angles marked" are spedal. 
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fHr': c.;ARNI'.:(lflI! "TF1:;L COMPANY ~rTBD 

P ROPE R T IES OF STANDARD AND SPECIAL 
ANGLE8-Continuod. 

ANGl !:S WITH IQUAl l la.~.~:O::::;:4ib-
1 2 3 4 & 6 "'I 8 9 10 

.. ; ., .. i ..... 4. J. -'1;;, 
~ J • l l ~~ ~t~~ !"h ~'~j ;§fij 
j ~ [ ~ I nHI!HUliljl litfi 
_~.I~I ... _LI!._~r., I III1tl. I ~ r _ r' 

·A 51 2'.(o2:4 I )~ 6.8 2.00 0.74 0.87 0.58 0.66 [ "" 
"'A 6J 2'.Il!}( i, 6.1 l.i8 0.72 0.79 0.52 0.67 0 . .:1 
.,\ 63 2).(.2}( t' 5.3 I.M 0.70 0.70 0.45 0.67 D.43 
•• \ 54 2}(x2'4" , -?1 4.5 1.31 0.68 0.61 0.39 0.68 0.« 
.f,\ 55 2·~.2}C 1;4 3.7 UN! 0.68 OJil 0.82 0.69 0.« 
"'AIOI 2J(..!}( .." 2.8 0.81 0.63 0.39 tu4 0.70 0.44 

A 5& 2.2 1.'f 5.3 1.56 0.66 0.54 0,40 0.59 0.39 
A 67 2..2 ti 4.7 1.36 0.64 0.48 U5 0,{,9 0.39 
A b8 2.2 1\ 4.0 1.15 0.61 0.42 0.30 0,60 0.39 
A 69 2.2 }( 3.2 0.94 0.&9 0.35 0.25 0.61 0.39 
A 60 2.2 h 2.5 0.72 0.57 0.28 019 0.62 0.40 

A 61 lJ,(d¥ ~ 4.6 1.30 0.59 0.85 0.30 O.S! 0.33 
A GZ \1,(01).( " 4.0 1.17 0.57 o.a1 0.26 0.51 0.34 
A 63 lU'd!(.,. 3.4 1.00 0.55 0.27 0.23 0.52 0.34 
A 601 11 ... p,i ).( 2.11 O.SI 0.53 0.23 0.19 0.53 0.34 
A 65 IUd,.. I, 2.1 0.62 0.51 018 0.14 0.54 0.35 

A 58 l~d~ H 3..f. 0.99 0.51 0.19 0.19 0.44 0.29 
A 67 IJid~"ff 2.9 0.84 0.49 0.16 0.162 0.44 029 
A 68 lJid~ ;4 2,4 0.69 0.47 0.14 0.134 0.45 0.29 
A 69 l~d }J h 1.8 t.fl3 0.4' 0.11 O.1o.t 0.46 0.29 
AI02 I~d}" H 1.2 0.36 0.42 0.08 0.070 0.'6 0.30 

A 70 l~d).( T)(\ U 0.69 D.42 0.09 0.109 036 0.23 
A 71 t~x1" 1.9 0.56 0.40 0.077 0.0\11 0.37 0.24 
A 72 1)'(01" /. 1.5 0.43 0.88 0.061 0.071 0.38 0.24 
A 73 I).(d,l.( ~ 1.0 0.30 0.35 0.044 0.04\1 0.38 0.25 

A 78 I d ¥ 1.5 O.H o.lU 0.037 0.056 10.29 0.19 
A 79 1 .\ H 1.2 O.lU 0.32 0.030 0.044 0.30 0.19 
A 80 1 ~I }1 0.8 0.24 0.30 0.022 0.031 0.31 0.21) 

"''' 8! Ux iii fl 1.0 0.~9 O~ 0.019 0.033 0.26 o.lS 
"A 8! U' U } 0.7 0.21 0.26 0.01' Ore.3 10.26 0.19 

A 83 Jb J.( fJ 0.8 0.25 0.26 0.012 o.re, on 0. 16 
.\ SI L1.'.:\o' ~L!6 0.17 0.23 0.009 0.017 , 0.23 0.17 

A nglel IlW"kw • &re specia!. 
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THE GARNEXHI!: STItEL o;,.lMF'A"\ l.lMlTICD 

±-"1 ... 
WEIGHTS AND DIMENS IONS OF AMERICAN 

STANDARD RAIL SECTION S. 

1~ -II U!h:-r. ~ 
""kl \ Yidllof I"idlk 11';(\111 1 , rw diN ......... 010 I~ of Hod. c-lI • • 1 --

1. \_ ... ~ Hl(kt b'w... I, I "ronlJ 1._1 I Io<1!oa \WiUtr 
(QUI 

,.. 1I WN. IAeIoM..btn_.riloonio. .01 •• '1"!Mo.· 
i~ I S r T 

~ -,- - -
1001 100 , .• ' j{ /, 2'': .. .3.8 14.6 ... 

~ 
'" .. '.S ./, /, 'II 

., .. , ". ". 
~, 90 as '" /, '" ... ".0 1>0 1.97 

., " OS ' /0 n 'I, .. "0 11.0 1.90 1-

ro, 80 7.' • II 2» .. 2B.2 10.0 1.'" .. " 7.' ' 1\ II 211 ,-' ".0 '.3 1.78 

101 70 ., ." \I 'I, 2.' 19.' I .. l.70 

E l " .. 'il » 211 .. '" 7.' 1.63 

eo! 90 •. , ' U II '" " ' U " I." 
~l .. .. '1< 1\ 'J( " 11.9 .. 1.49 

"' " ' .9 81i I< ." 1.' .. <9 f. .. 

~, .. ••• 8!! If • I.' &0 U I." 
, IO. " S .• .~ II ' ii 1.7 .. 3.' 1.30 

•• " 3.' 'U II 'J{ .. , • •• " 1.19 

!I" SO '.0 3 II 'ii ... .. 2.' 1.11 

~. .. .. 21: II '» 1.3 .. 1.7 .99 

~, "' " 2,'{ Ii '" ... 1.7 I.' ." , . 
.&1 " .. , 2'..- H 1'( 1.1 ... .97 ... 
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THB CARNJroIB ~'L COMPANT, LlMIUED 

COLUMNS IN FIRE-PROOF BUILDINGS. 

The subject of fire-proof construction i~ !leadily grow;,,!: in 
importance. The need of fire'proof buildi",,'''! in the busi_ 
centen of our great cities has been well demonstrated, and their 
superiority has become so generally Teolgrlizcd that 11\ present 
but few structures of any .ite or importance •• C': d.-"igned ... hich 
arc r>Ot lno~ or Jess of Ihi, type. This change has been facili
tated in no fimall measure by " number of signal irnprovcmcnu 
made of laiC in the art of lire-proof construction. ensuring not 

only a higher degT« of efficiency, but a considerable reduction 
;n W51, compared wilh methods formerly prncticed. 

T he old style of IIOJid brick arch, once 110 l,.emlen\ in I\oor." 
construction. has been almost wholly $ul'l.lanled by the mo~ 
modem ronns of hollow tile and terrn cotla IIrelles. 'n le im· 
portant ad"anla!:", of Ihe Jatter hn.·e been alrepdy poimed 001 in 
these pages. Roof", ceilings and partition walls alll now .ao 
largely cOnstrucled of Ihe,e l ight rdractory nmtenals. 

The substitution of steel for iron ill beams may be cited as. 
radical i"'pro"ement in this direction and. simultallcouslr. the 
introduction by this firm of new pnlienl$ for its slcd beams. 
These pallenlS are of more com'ellienl shape and !Duch mo~ 
economical of rnalenal than the 01<1 forms. 

Anothcr ellange which is gradually tnking place is the substi· 
!luion of Iteel fur east iron in the compoo;ition (If column~. C~ 
iron i5 1\ ITIIIterial !IO un<:erlllin in character that its use has long 
,;inee been abandoned in hridge COTlstruction. J n buildings the 
loads are generally quiescent and the liability to suddcn shoeh 
is more remote than in "ridges; yet, on the other hand. the 
columns seldom reee,,'c their load$ I\!I fnwmhly M in bridge~; 

in most ca!1e5 there e~i~ts con~idemhle eccentrieity. thM is. th~ 
Io.ds on one side of the column are hea"icr than those on tht 
other side, and the bending stmins an,ing therefrom increa.\C 
the strainJi from di rect compres;ion Il\ateriall)·. 

The [ollo""1ng are !lOme of Ibe conlingeneiCli which may arise 

~, 1~------------~'~2.~-------------I -



111: ':ARIH:U!E 8TEEL COMPANY, I lM['l'~D 

I ill the IIlDnufactun,: of CL_t;ngll and which preclude anything 

approou:hing unifonnilY in the product, 

In Ihe CL<.e of hollow cast iron columll5, while the metal is yd 
in a ,,.,,,I\en ~13tC, the buoyancy of Ihe eent",1 core tends toOlU'ie 
it to ri.e, thereby rc'dncing the Ihieknc"'l of the metnl .I,..we 

and increasing it bel"" , When columns are of such l\ lcngth 

,to make it necc,"'"'}' to vour the metal into thc ,,>auld from 
1 .. lh e,.,d., it f(}melilllcs occurs thllt Ihe iron be'comc~ too much 
,hiHtd on Ihe aurface to properly milt l\nd unite, thul creating ~ 
m ... ·uk IiOClI1l at the very point where the gr(:atcststrcnl;lh will be OILS ""''''. '111e f'TC5CIlCC of confined .ir, producing "blow holes" 
Ind "honc~',colllb ., and the collection of impuriliCli at Ihe bottom T <i Ihe mould "'"y be funher mentwn",1 III frequent iOUr«S of 
.·ukne-s in C:l.)t i ron . I' 

The 1Il0!ot crilicIII condition, ho"'e,'er, ill that due to the unequal 
C"llt11lcti"n of the Uletal during the pro<:e..s of cooling, IhCftby t ""ing ri!;e to initial titTe5SCS, at tima of sufficient foree to pro. 
rluce rupture in the columll Of in il!! luJ,.'S on the slightest pro\'o, -
(alion, In IIul.ny cases the lrouble can be IUCribed to faulty de· 
:-.igning or corcle!lSnc!<S in the execution of the work, yel even 

11 ~nder favornble CQIH1itions, it is so difficult to sccure c'III<I\ rndi· 
.Iion (rom the moulds ill. all directions 11ul.1 cru;lingll entirel)' ex· II 
.mpt from inherenl .hrinlage strnin5 are probably leldom pro-

,luted. 
As a protection agaiMl. these contingencies roon must be \l.ad. 

";\hcr 10 tlle cruue and uncertain e~pedicnl of n Iligh !!IIfety 
bctur, not Jc!i.lthan eight ()r ten, or. material , luch as rolled 

<<<I mU$1 be adopted of 0 more unif()ru\ and reliable chanlcter 

than ca,o;l iron. 
STU:.t. COLl)M'i.'i fail either by deflecting bodily out of a 

>-l.raight line, or l)y the buckling (If the metallJCtw~n ri,'e\s or 
otber poinl!! of 5Upporl. noth action! lIl"y take 1)1:..:e at Ihe 
~lne time, hut if the lattcr occurs I\lone, it mn)' be Oil. indicntion 
tbat Ihe riyct spacing or Ihe thickness of the Indlll is insuffoeient. 

The rule 11:1.$ been deduced from nctual experiment.!l upon 

wlOOght iron columns Ibat tbe diSlance between centcrs ofri,'C!S 

boald not rxceed in the line o f strain sixteen limel the thick· 

.. of metal (If the pal'l5 }oined, .",1 that the di~lIUlce bct,,'een 

,,. 
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ri .. ets or other point. of ,upport a, right angles to tbe line 
atra;n 'hoo hi not exceed Ihirty_, "'"0 limOiIiM: Ihid,"~oflhc ", .. I 

On I.b~ 54. lICCt;ons lin: ahown of IIOIllC of the TlKl6t conlllk 

fonru of built oolumns. Fig<. 6, 'land 19hclol1gtolhet~1 
1<1>0"'0 as . , a~1 Columns." As i, i.~ impracticable lu !'Cpain 
the inner SUrf3Ct'!t of such columns, they ~hou1d prdcmbly ]", 
u~d only for interior work , where the chnnge:s ill tempernlu .... 
nre lIot con,;d"rablc; <\nd the nir is oonl]lRrnl;,e1y dry. In 
places cXllO!lCd 10 extremes of IcmpemlUre lind IInprotl'CkJ 

from the mill, the paint on the iuner surf.'LCC of the oolumn will, 
Il0011(< Or lalcr, oeasoe 10 be II protection; corrosion will $CI. in, 
and, once hegun. ;1 apt to com in"" ... long 115 then: is unoxi. 
diud melal teft in the oolumll. 

'IDe remaining figure;! on the sa,mc page repI'CSCnt types 01 
columns wilh 01""0 ~jons, which nadily admit of repainting, 
ami are. the~fore. suitable for oot .. door work. 

OflheM', figures 14. 15. 16. 17 and , 5, .... hkh are know'n :l, 

Z .. ha.r columlL<, h"'e been ~hown by e_~lcnded U5C to be panicu. 
larly well adapted to many purpo~ il) COI),truction. 

In the U'>C of columns of the types shown in figUre!! 5. 7. 8, 9. 
lonnd 12, care ~hould be taken in dt"ligning.lhat the f1anl:'c~ 
are placed ~uffieicntly far "part to pennit IT1Qchine dri-'ing of Ihe 
rh:eu. 

The Z .. OOr and channel columM are paniculnrly wdl adapted 
for buildin/., .... o"'ing 10 lhcir facility for efl'~illg oonncetion 
with lloor beams and girder<.. 

The ad ... ,,1-'lge of the constant d,men;ion I' ... OOr column Ii 
in the quieko:r prepClralioll of plllD~ and Iou~luent ~hop detail,. 
the outside dirrn:fl>ion~ b,o,ing the same throughout the ~loooe..,i , .... 
fit(>ri~ of the ~lructllre; making a guide for the an:hit"Ct ill 
di.ncn~ioning walls aud pill"",. "nd fmcilitaling the work of III<' 
('nglncer in the l'repamlion of shop detail~. which nro: the ",~n,," 
(or "II typical floors. 

!oit"n<Inrd ba5eS. which can be ad"pted 10 any M:ction or column. 
aTe bh"wn on IXlge 53, figu~ 4, 5 nnd (i .howing CUI iroll, an,] 
figur.,. 7 nn" 8 the built up tn>c. 

C<>Imecli"", fi,r t1'lOr be .. m~ to CQ.Lqant dimension Z .. loar 
column" detailed (~, Ilia!...,.; lSi ""d IAA, "-e .... d~ignt'<1 t" fairly 

."" 
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a"~r the r;lnGC of ordinary l>r"cli~. Fur <>Ihl", In~ of 
<nIumn'. the mai<"",l' of the..e d~"ils $hool<l be altered to !uit 
the rondilioll5 gon,n,;ng, but, in " 1,>C' ICTIl' "'''Y. th~y indicate 
the stlIoo;ud procticc. 

When the m:nirnum lood~ in tons, 1I5 1I"",ne.! for each ca."'. 
&:e uc~lo:d, Ihe c':>!lne<:lion~ Illn,! be oo~pondi"gly strength
ened I.y u~ing \uug"r ,'crtica] "ngl~ for Ihe ]".,ICkel<, or by 
other suitable detail that will provide ror \he curre..;( nuullx r of 
rivet" In pro]"ortiuning these <;onnecli<>us tht; ~hcnring 5Ire,. 
on rivets w:u 1l-~""ne<1 of n maximu", ;nt<:''''I)' of 10,000 ]JOnnd$ 

~r KJ.uan: inch. 
In bu.ilding<, M a ruLe , the oolllmn~ DrC l~nn.'\Cnllr cllCa-'<C<l 

iQ" lirt:.proofing oompos;lion. On page 53. fil.'l'''''' I, 2 a",1 J. 
~ .bown dC$ign~ of fire-proofing for Z·bn. column<, gj~ing the 
laller .. cylindrical. or II. rectangular fini,h with rounded Cnmer< 
U m:>y be prefern<i. Similar Ol5ing'l can be u.cd for .n)· uther 
t,-pe of buHt "I) culumn; 1101' air sl'ACe bo·t .... e-en Ihe tiling 1.,,,1 

!hi!' melill adding 10 Ihe prote-etiOIl of Ihe Illuer in Ihe e'"ent of 

6.e. 
Complete !,ahle. of tlimen";,,,,'; !1.1"\ ",,~fc 1(1I'1(1~ in \0'" ror 

column, ,,{ Jiffcreu\ knglhs are gi,-cn on l>IIge" [3 1 lu 140. 

illclu,i'-e, eo'-cri"l: the eonstant dimcu,ion ~_. well Ill! the ",II(-r 
Iypc of Z·l",r columns, llnd ou I"'ges 14 [ h> 14(, eo,-criug plate 
aOO ch:umel and latticed channel oolumn<. 

We belic'-c Ihe 'Ilric[y gi,-en iu \l>e--e t"bk ... "ill 0:"'",,, larg.· 
I ... j<>rily of th .. u,"'; .\".,....,utin;; t!",m",hc, in ttrdinarr l)m{1k ... 

t 2tl 
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The l:l.hl~ of !\.'\fe loads {or II""] Z·bar and chanm.1 co]lIm.., 
are CIOIlIpiled on the basi, of an aUOWDble atrt'''' per lIquafe inch 
()f IZ,OOO pound, (faclor of 5:1["'11 of <41 for h:nglh~ of 90 ",dii 
olltl under, and nn allowable I>lreM deduced from the fonnub 

17, 100-57 1 {or length5 greater thon Ihi, limit. , 
C"'"I,lete di",,,ru;;oru; of the Z·bnr oolumn, lire given oPJlO$ite 

their In ,Irs of s.,fe loads. 
The steel uoCd in thc$c column5 ;5 Known M "medium" 

~teel, oontain;ng II c:ompartUj'-eiy low I~n:enlage of mrbon. 
The , .. lues given in lhe.e !aMeli .hould be ".oed only (ur 

ca.~ in which the 10Iids lire for the mc,." part statical, ..... 
c<Jual . of nearly so, on 0PI_ile ~ides of the cohurm. Whn 
there i5 much eccentricity of loading. or the IQIl{ls are aubj«t I .. 
.. sudden change. the tabulated \1dues .bould be reduud 
t\Coording to circumstances. 

The .nl>le 0" the .. Ultimate Strength of Columll$, " page 14i. 
J.:i,-c, the streM pef square inch o f II'Ction al which columns "'iIl 
fnil (Of "arious proportion, of lenglh. in feel, 10 lca~t radill5 of 
J.:)"mli(OII. ill inehCll. This table is ba~1 on Gordon·) Fonnnl • 
..:hallJ:c<L fOf the use of steel . The lable Oil pllJ.:e 151, showing 
Ihe radii of gyration fOf round lind liquare column', will be 
foulld u-erul in oonneetion "ilh thi~ Illble. 

If the ('olumn Of strut i, II. ~illJ.:le ... )lIed beam. channel or 
other !hallC, the mdiu, of gyration will be found in the f<m
going lab ('II on page 10 1 10 12J inelu,h·e. 

If Ihe o:,lumn is oorup')$ed of 1 .... 0 chllnnd! b.lli~, the chan. 
ncb are 11>011:1111 1)laced far enough apart so Ih:lI Ihe oolumn ,,-ill 
be ,,·enkeo.t in Ihe difCctioo of Ihe .... eb. i. e., with "eutml .. ,,;, at 
right angles 10 the web, fot" which case Ihe rodiu) of gymlitoo of 
the column is Ihe same as Ihat of the sin{(le channel. In th 
11I1,le of " 1'ropeniC!! of Siandllrd Channeb" paw: 106. are 
gin'" the di'laDC6 Mel. to hack of channel_, .. ·hich "1:11.1' the 
mdii equal Ilboltt both IlXe5. 

A common form of column or Slrut, \0 be recommended (or 
l'OI>LI>Ilmli,'dy light 100<1s is Ihnt (onned of two L\>Lgles back In 
hoek. Of fonr IIngles united eilher wilh II. ~i>LJ.:le conn<: of lattice 
han or II. ttntml web plate, IU in FiJ.:. I, pnge 54. 

The radii of gyration for luch fi!rtLl~ lire tllhulaled 011 pag« 
14S, 149 Qnd 1 So. They Qre given (or the neutnllax;s panlllri 
10 eilh(,f f1anlo:e a"d for Minimum anll Mnxi",um SiteS or all 
~la .. d:1T<1 anl\ ~Iloecial Angle Bars. In ca,;es where four anglo:s 
are u ..... l, 1"(' 1,,"0 IXlil'J ~hould be ~I~II fa. ('nough apart ~ 
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.. k<- the column wea.kat about II neutral ni~ pamlld to the 
Q1II .... ] web Or lauking. The ""dius of I:"YT'Illion will then be 
l),esamens that gi.cn in the table!! for a 'ingle ~ir of angles. 
":ICe the moment of irw:rtia of the "'cb 1'1:l\c about $uch an u:i~ 
iuo$.nall that il,,"IY be di>n:garded entirdy. 

The table on .. \.:ltimatc Stren;;th of Iiollow Ca., Iron ClI
limns" nnd that on "s. .. re l.on«; ror 1101[0,," Rou"d Cast Iron 
Coluruns" were rornIlUI~>d b)' G<m.lon'. {onnul" Ilnd co"cr 1\ 

"'''I:e of lenr,:ths that willl;eldom be exceeded ill l'mcti~. 
A colunm ;$ s,/'Illn btaring when it h:u IiII"are (,,>0.1$ whid. 

bult a;:Rin~t (,r nre firmly conncct~,<1 wilh nn ;II"no"able ~urratt. 
such as the floor of II. building; ;1 ij till "",1 "I'IIIU 6,·flrill.f 
.~D one end vnly i5 lqu:Lre bc:>rinl:" "nd Ihe other presses 
"Pion n dVlo('·fiuing pin; and it i~ till /'<",~ill.( when bolh cnds 
are tluu pill-jointed ..-ilh Ihe axis of Ihe I,ins in JIDr.llleI direc. 
Ilu05 (fOr eum]>le, the po5t5 in pin·(nnnectcU bridgo). 

EXA.\II'LES. 

(OLS 

r 
1. What .i'.e or ronSlanl dimen5ion Z·Bar column 24 feet. ~ 

10ftg wilh II(Itt:lre i>o:ari'lg-C'n<i!l will he required to mny n load 
of JOO lOll!, u~;ng Il IIIf~ly factor of 4? 

AnJ1Qt'r: From Ihe lahle on page 139, il will be 5e<!n that 
,,, Ihe lenglh I{i"~n 4Zo4" X 3{ X II Wilh :it ..-~b pl:IlCli 8:< 1)4 
.. ill su.tain 306.0 tOtlS which i~ .:: lon~ in excc", of IhM required, 
or Rferr;ng 10 lable on Channel Columns, page 143, 2'10" 
Channels 35 l!>s. and :it $ide plales 12X 1).( will be found 
... fficicntly Mrong. 

H. A "n,t 16 feet long, fixed rigidly at both ends is needed 
for 5upPOrting a lood of &',000 llis. It i~ 10 be C(>ml>Oled of 
two va"" of angles unitoo "ilh n sin;.::le line of J." lattice b:Lrs 
along the cenlral plane. Whal weight of Ilngles "'ill be required 
wilb & safety faclor of 5 ? 

A"m.,.,.: We willlL' lHne 4-3"X4" anglet and delcnnine 
the Ihi,klll"l!l of metal re.juired. The anglet mu_! he $pread '.'" 
in order 10 admit Ihe lallleing. From the table 011 p:tJ:e 150 we 
find Ihe moi", of gyration of a pair of 3"X4"X t1" Ilngles 
... itb the 3" tCb'S parallel and ):" "part 10 be 1.97." lienee 

the ... l"e of.!.- 16 _81 for which the ultimate strength as 
• 1·97 

peT table on ptlge 147-39,600 l!>s. 
The allowable lImin per lI<Juare inch with Illl:lfety facto. of 5 

.nllihercfore be 39,600-1- 5=7,920 I ~. lind Ihe area of Ihe re
quired CfO$IHleetivll 8o,000-+-7,9:ro- IO. IO I<luare ineh~s, or 
f Sl ll<Juare inches for ea~h angle. l Ienee the wei/.:hl pcr foot 
01 each angle will be 2.PX3.4=8.6 IIJ.. This wei!:ht ,,·ill be 
bmd to I:ree nel.rly wilh a thidmC$ of IT, ;n~h for a 4" X 3" 

1,-
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SAFE LOADS IN TONS OF 2,000 LBS. 
Z-BAR COLUMNS. 

SQu ..... 1: I:NO •. 

UIo ... _,.. ....... , ..... :{I2.. .. lloLforloq1M" .~.aaMr . 
..... 1 fa<IOt 4. 11,101-6"';; tor lftC\IIIo_ to rMii. 

6 N Z-BAR OOL UMNS. 
SooIJ.: 4 l-1on3" •• p wi _ Web PIa," ~""X L~kII_ of 1-....... 

... 
" ... .... 
" I. ,. 
.0 

•• 2. •• •• '0 

~·!!aC , .. 
m :q-:-
--

6G .9 
&07 
112 .3 
48 .8 
46 .4 

42 .0 
38.6 
30 .2 
31.7 
28 .3 

':'!!a ¥~ ,.., 
]0) .-~ - < .e!.i 

I • ' 11 
<.!~ ~"::' 

--

70. 3 81.6 
'10. 3 81.6 
86 .6 76 .6 .. , 71.7 
08 . 1 86 .7 

&3. 9 61.8 
49 .7 66. 9 
4lUI . 6L9 
41.3 'P 37. 1 • . 0 

i~ ;~ "! dill 

~" :;1 i~i l;j , .j 
<.!~ .q:: ~-- " - - -... 106.'1 1198 
911 .8 106 .'7 1198 ., , 99 .9 1148 
.& • 93 .6 1078 
79 .9 87. 2 1008 

"/4. .3 80. 9 ." 88. tI '74 .6 86.8 
6 ;3 0 68 .2 79.8 
67 . 3 61.9 ". 61.7 116 .6 86.8 

--,~ 1"~? "l" " ~ I-~ ~~ ' i~:i~ ... 'i=:!.!..1:;i 3;;).· ' !1 ~..,.!. n Tal: ... .lll ~! 
,1 i~ -1= .Iii 1"; .~, f. l.; 'i !N 

La .... I ;,-.:i";; ~':' a::- ~:- ::tJ'':' ;~";; i ~-:: ~-= I~: 

.u~ 6'1.11 84.8102.41114.2131.2 148.0' IO'UI 1"14.3' 191.2 
20 66.0 8lU. 100'&1110.& 128.21146.41103.3 171.3 189.6 

22 61.9 78. 95.9 106.3122.4139.914.6.2163.& 18l.l1 
24 &8.8 74..8 91.3 100.1116.& 133.4139.1166.81 73.0 
26 &6.7 71.0 86.8 94.8110.6126.9132.0148.1 16t .1 

"

08 62.6 67.1 82.3 89.6 104.7120.3 124.8140.41&6.4 
49.4 63.3 77.7 84.4 98.8113.8117.7 132.7148.2 

32 46.3 69.6 73.2 79.2 93.0107.3110.61:.!6.0139.8 
34 43.2 66.6 68.7 74.0 87.11100.81103.& 117.3181.8 
36 40. 1 &1.8 64.1 68.7 BUt 94.3 96.4 109.6 12U 
38 37.0 48.0 69.6 63.& 7&.8 87.8 89.4 10 1.9 lU.o 
4 0 33.9 44. 1

1 
66.0 68.3 69.6 81.3 82.~ 94.2 106.7 

- ,-
To 11M' alK)\"C.' ufigll1' 'If column _haft. add Ihr ... righl of ri~et • 

. -
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Z-BAR OOLUMN DIMENSIONS. 

6" COLUMNS . 

.. Z·Ban 3-3r\-" d .. p. 

1 Web Plat.&5Jiuxthick.a_of Z·Bart, ... -, • A B~) E F G 

i~· ."" ------,- ---
Q~I 

* 
12~ '" 5,1, 'Ii '" I" 'fj 

I! 12 'n 'I. 2fri '" l )i ", 
I ::~ ',\ ' ,\ '" 2'~ 1>1 'I l 

It ' 1 't, '" 2'~ t .H: 2 1~ 
0 " S· 'I, '" 2!4 l )i 'V ----1, 1"11 8U: ' 5a ' ' fi '" I ':'~ 

8" OOLUV'NS. 

.. Z Ban "~I}i" d .. p. 
1 W,bPlale6 '{"xthiti_of Z·Ban. 

H 

8 !. 
8)i 
8)( 8,. 
8 
7 

TNchOJ 
, .:~ L~I~~L~~~I~~ 
;k )( '''U '" 6,', ! S'( 8 11K !~ , 'i 
-~ I, 114 4,'f 6(<< S'( 8 IV ' )i 
• 11 141-} I 4t, 6~ S': • li, '1. '" )1 !t 14 ' 4;, 5 3~ • Ill' h'l 9}i Ii! l-t~ .. ~ 5,U 31~ , I 11,( , 
0 ~ 

14 .. 5U gl{ • 1)( 'I. ", 
"J( '(illnlf I 

• I l l( lIT 
8\ 

jl 14~ 4 t 5 3,:.. 
, P( 8)i 

" _ 4 11 6 3J( , 
.1l~ 'f! 8'i 
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SAFE LOADS IN TONS OF 2,000 LBS. 
Z-BAR COLUMNS. 

COLUMNS. 

_bo .... : weighl'l of column ~haflc Idclthe .. ",;-;;r;;;;;;: , 
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Z-BAR COLUMN DIMENSIONS. 

,.._._._-11------, 
["",ca.-l'-' , -~'~' 
I( .~ >.. ; 

t- I p' "'" : 
q dj." .. .... 
L_~(}_j A t:.~:-..; ... . 

____ ~---. ___ .,.-J 
10" COLUMNS . 

• Z-Bars 5-5}'" deep. 
1 Web PlaIe 7"xthiekDea of Z-Ban. 

"",\- A B o~I--"--~ 0 ~~ ..... , 
;h tI 16 '2 '1 '? '" "~I Ii< ')( IOIi .... 
.-< "tI .' 6? 8 l i .,( 11< :tI 10 'r, 
• ~ " :u l;i 31i ')( 11< '1< :~ 11 " Ii 8)~ ", ' ii 8)( 'h-

a 161~ 'I! 6), 3~ 3'( I" Itl '" ." _I ", :1'1 6)( 3 " ". Ii< ", 
!II 

0 

"~ 'I. . " 11'': Iii " . ' Ii H l~l jri :~ 3 !'f ", : ~ III '" " 31 ~ '" 'Ii 
12" COLUMNS . 

... Z-Ban 6-6}i" deep. 
I Web Pble 8"xlh~ of Z-Ban. 

"";-AIB oIDIEI- 0 HI, 
, t~--r- -:-+-+-f- :-
=,- u 1811 6t, 7)4 4 4 2 3~ H:{ 61 g 

'", if " II 'I, '" • • " ',(' " 1i 'J> 
'l; ~ 19 6~ 7}i 4' ,, 11 6" 

J~ a iIK!f! !1I 1 1 !!g ilE !,fl 
j( "u' 6ti 6~~ 4 4 2 3 ~ 10~ t1 
U 18 6n 6l{ , • 2, _',h lOti 6.* 

_---'1!"-'-',,8Il_'""6_ll.L~l.(_. _ 4 ~ 10)( 7 
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SAFE LOADS IN TONS OF 2,000 POUNDS. 
Z-BAR COLUMNS . 

• QUAl'lr. ENOS. 

Allowed 1InI_ per III,IIIlf8 iDdI; 112,000 Ib&.!lr leDglhlot 90 radii or ud!(' . 
... rety factor .. 17,t00-67 } for IqIhs over 90 radii 

14" Z-BAR COLUMNS. 
__ 5""':~ Z-.... 5';-~1 'I'.h _~I.t"xlLI $[_ PLo~'~ 

~i Hllt~ 1~ i~ Hil!a lMlf~ lM 
f fH ·11U1Hl~Jl~~I! fl~~}~ ~l~ 
~} '294 .0' : 04.0 310.0(20.0

1
336.01: 46.0 '30'1.0

1
;6'1.613'18.0 

.... I I 1 I I I 
ao 286.629'1.230'1· ' 1316.3 328.9

1
339.0 300.0 360.4;3'10.9 

32 2'1'1.8286.1298.3,308.8
1
318.9329.2339.4349.0'309.7 

34 269.02'18.9288.9,298.9308 .93 18.9328.8338.6348.8 
36 260.1 269.8 2'19.0

1
2t'9.2 298.9 308.6 318.2 32'1.'1337.4 

38 201.3 260.'12'10.12'19./j 289.0298.3 30'1.6 316.8,326.2 
40 242.0,20 t .6

1
260. '11269. '1

1

2 '16.9,2 68.0
1

29'1.0
1

308.0

1
3 10.0 

42 233.'1124.2.626 1.3,260.1269.0,2'1'1.8286.4296.1303.8 
44 224 .9233.3241.9,260.42&8.926'1.42'10.8284.2:292.8 
46 216.0224.3232.4240.'1249.0'20'1.2 26ts.2 2'13.3 281.& 
'18 20'1.2~2 1 0. 11223.0:230. 9 2 38.91246.9 204.6 262.4 2'10.3 
_ts~O ,198.4206.0:213.6221.3 229.0236./j'244.02ts l.ts'209.1 

14" Z-BAR COLUMNS. 
_~-----,-j':"" '" ". ~WMI~I"~~f" Ui~"-U', ...... 

3 .' •• " g •• - ' •••• ~'~ "~ ~,. ~;. 
~~ In,l~ ih ih,m In lrrj In jn 
j ~A~ .iA~ ~~~I"iA~ '?I~ -;H ~kf!~~ fA~ 

-28} " - I 1 
1M 306.0'316.0 32'1.0

1
33'1./j1348.0 3ts8.ts

I
369.0 3'19.0 390.0 

....... 1 1 1 I 
3 0 290.'1,;.10'1.2,317.8

1
328.3 338.9 349'5309.9 3'10.0 381.1 

32 28'1.4 29'1.6 30'1.91318.21328.41338.7,348.91359.11369.4 
34 278.1 288.0'298.0308.0318.0a27.9,337.834'1.8 357.8 
38 268.8278.4288.229'1.9307.4317.2 a26.8 336'~346'1 
38 209.11 268.8 276.31287.7 29'1.0 306.4 310.73211.1334.6 
40 2110.2

1
2119.3268.4277.11,286.0296.6,304.7,313.7322.8 

42 240.9249.7208.6,26'1.32'16.1284.8 293.6302.4 31U 
44 231.6240.1 248.6207.1 260.6274 .1282.0291.0'299.8 
48 222.4 230./j238.7~46.9 266.1 263.4 271.0279.7287.' 
48 213.0220.9 228.8~36.8244.72112.6260.4 288.3 276.2 

_ o0 203.7211.3219.0:228.6234 .2241 .8249.4207.0264.' 

Tn Ih", Ithe .... e weight- of co[umu ,h"f,~ n.I<1 the we;)::h, of r;,·el'. 
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Z-BAR COLUMN DIMENSIONS. 

14" COLUMNS. 
"Z-Ban 6""xH". 
I Wab Plate 8"X-ij". 
! Sid$ Plalflll." wide. 

A B 

:!~ :11 
19K 61 
1911 7* 
19H 7* 
2Oh- 71J 
20}i 7iT 
2O!{ 7/1 

_ "' ... L.L-'-'. 7.nit_ 
14'" COLUMNS. 

" Z-Bata6"x,,"". 
1 Web Plate B"x Jill. 
2 Sid$ P\atr$ 14" '!ride. 

B 

'j( 
'f! 'n 
'II 7 
7/, ". 7t, 

'" 

c 

c 

D 

10)1 
10)1 
10)1 
10" 
10)1 
10)1 
10)/ 
10" 
10)1 

D 

IK 10~ 
IJi 10~ 
1M lOy.; 
I J( 10J{ 
1;1( 10}4" 
1;1( 10}4" 
U( 10J{ 
I Jot IO}i I" -.!~ 

L 
r 



TH~: (.;ARNP.<11E Sl , "" 
SAFE LOADS IN TONS OF 2,000 POUNDS. 

Z-BAft COLUMNS. 

:C--'C-:-"'C-:-C--:-"'CS;-O~"7.AIt£ £H::OC·~·'-;---C;::-7.O;--''--_. 
~llowed Itrt;IeI pet Iqute inch; 1 12,000 lbl. tot ltD(\hs or 90 radii or RIIIitr. 

ufely fador 4. 17100-67 } tor lengtbs oyer 90 radii. --= 

2 • ... .... 
~g 
3. 
3' 3. 
3. 
'0 
52 .. 

"'!\'"~_<;:x"'_~. rl" 11" ...... 

Ul jn In i~ In]M 
,!lr:: .; i <1 !? ,,11 ;; -l ",i..,,'! ,,'t .-h ,.1! _11 _Ii • '" .:~ .... ~ .. .:: ! .. ::!! .. .::!! " .. :!! .. : - .. 7:!!~ ~' 

} :49.1 13~69.6 3-'10.1 3=80.6';91 .1 4~ 1.6
1
412.1!4.22.6 ~3 

34'1.4368.3369.1 380.0390.9401.6,412.1422.643 
336. 7!34 7.2 36'1·9 368.413 78.91389.6

1
400.1141 O. '1

1
42 

326.0336.3,346.6366.8 367.13Z7.a,387.6 39'1.940 
816.3326.2336.2,346.2'HI6.1'3 6.2,3'16.2386.1/39 
304.6314.2324.0,333.6343.3363.0,362.'13'12.4,38 
293.8'303.2 312.6 82~.0331 .4 340.8 360.2 369.6,36 
283.1292.2

1
301.3

1
310.4319,6328.6

1
33'1.7346.8

1
36 

272.3
1
281.2290.0,298.8307.6316.4326.2334.034 

261.62'10.22'18.'11287.2 296. ~ 304.2 312.7321.232 
60.9269.1267.42'16.6283. 292.1300.3308.631 

a., 
a., 
I.' •• .. , 
2.' ., ,., 
2.8 

•• .. 
.0 

240.2248.1266.11264.0272.02'19.8287.8296.730 
_ 2lit9.6 :;)37.1244,8121:>2.4 260.0 267.6 2'16.3 283.02 

• •• 6.7 ,. 
90. 

To lhe abcwt wt 'ghl3 of column ~ll:Irh add th.., ... .."ght of n,·tt' --



~I~------------______ -.J[ 
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Z-BAR COLUMN DIMENSIONS. 

..... • ...... 

14" COLUMNS. 
of Z-Bus 6n"xiY', 
I Web Pille 8"xtt". 
Z Side Plates W' wide. 

A B 

19~ Sa 
:;k' ~n 
19~ 7tr 
19U 711 

~~ ~~ 
>O f, , ,, 
2Il_" __ 7H 

14" COLUMNS . 

c 

i I 
I ! 
I 
I 
I 

D 

IOIi 
IOIi 
IOIi 
IOIi 
IOIi 
10» 
IOIi 
IOIi 
IOIi 

.. Z-8an; 6}i"X1'''. 
t W.b Plate8"X~". 
2 Side Plata 14" wide. ___ ,--__ 

T t\l~_ A -J- B ....... c 

I ii I" I" I" Iii 
Iii 
Iii 
Iii 
I iJ~ 

D 

IOJ<' 
IO){ 
10)4 
IOJ<' 
IOJ<' 
IOJ<' 
IOJ<' 
10.-
10:( 

, 

L 
r 



-'. 
'" (lAf.I.~ IHI , "u biTTED 

SAFE LOADS IN TONS OF 2,000 POUNDS. 
CON STANT DIMENSION Z - BAR CO L UMNS. 

S Q UAR': ' NOS. 
la ..... _ ......... iadI;{!z, .. 1M. .... J.cIM.f 10 rad.il..,.odc . 

..roc! focI«~. li.loe.r.~ for 1oafIM-. rM.ii 

.... : ~ Z-kn,~ '.U~ 

- 0!. :<:!! ~ l-!!. ''''' I •• """ I"" ~.r~'I~§::;~ -;;i £aS~!~! za~ ~g Col.... .. ... ..... " ... .... '" ';Id"'~" ...... '" ':I~'" pod '3.5 .• <;1.... ............ .• ':1-. ';!-. . d "". ,.,~ ~t1~~ ,-" Pro -hiltri ~~, tr-!,.,j ~ - . -I.' - .5 - ~. - • - ~ - ~ - •• -- .... ~ ... - '" -
,~~-' ul " " I- ......... ...... ...... ...... 9J,2111.8 126.6133.214'i'.4 162.0 
30 15'7.8 7 2.7 87.8 9 .9111.212&.6131.3144.9 1 68.8 
32 O~:9 71.1 815.6 94.1108.0121.812"7.4 140.6 164.1 
34 IHI. 69.0 83.1 91.4104.8118.2 123.0136.2149.3 
36 O~:~ 6 7 .0 80.6 88.0101.8 114.6 119.813 1.9 14-4.& 
38 lil.S 84.9 78.2 815.8 98.4110.81111.7127.6139.'1 

_4<L.!.1!O.2~.9 ~~!.:~3.0 9li.2 10"1.2 1 11.8123.2 134.9 
.... , • Z-~ 4~"Xl" wltlwtb pia*., 

..,.- J;I:£ ~.I~;;- !>-~I \.Ja ~- ;'!fi ~. 
CoI..-a ~ .. ~ 'd;;l ~ -~ ,-3 ,~ .. It. -,.. It. 5 ion ,-01 

t. !.L ~i~ f!~ ~i~ ~l1 €f~ €!~ ~l~ §l~ ~i-~ ...... .. .. .... ~ ................... "$~ -,. 
uoI ..... 169.2 17&.21161.21181.21193.220&.2121 i.21229.2 24 U 

28 160.417 1.& 176.618 .7 188.7196.~20 .7216.6226.4 
30 161. 1 166.0170.8 1"1&.6180.4 189. 199.3208."1218.0 
32 1&&.8160.416&.0169.& li4.1183.1192.0200.9209.8 
34 1&0.41&4.81&9.1163.& 1 7."1170.2 184.7193.0201.3 
36 14&.1149.21&3.31&7.4181.4 169.4 177.3 18~.1192.9 
38 139.8143.614"1.& 1&1.3 1&&.1102.61d:0'0 17"1.3 184.5 
40 134.4138.11141.7146.2 148.81&&."11 2.6169.4 176.1 

1kIIM" 4 Z-..... ~ ..... 4\")(1?.r"Xt willi nil pIa!& 

..,.)~J.i ' ~~S ~~~ ~S ~~ ~~ ~g ~~ ~a .. 001 ,,_ .. 00I;r .. " - " "-01 
N ... "'-1 .-. io dd i. .1110 • io-~ So i iio dd iio ,( • . .. .!! k:.!! · .. ·-:·iI :'!·!!"iI .... !! .... !! .-.!!, • .. ·-: ·iI · .. .!Ii 
,.fMl.I;, .. · 11:11' .... 10::. I;t IE:. S:II' 10::. ...... ~ ..... "," .... .. ............. ~ ............. - ~ . ~ - - ~ ~ 

• .od~~,,1 ...... ! ...... ! ...... . ..... I ...... I , ..... 1318.01330.01342.0 

~: Ug:~ U~:g ~~2:g ~~~:g ~at:g ggg:?lgJg:~ 3~~:~:g~~] 
28 r3&.11240 .1 2&4.9 264.~ 274.0 284.2 2'-3.9 303.6,313.2 
30 226.9236.324&."12&4. 264.22"13.4282.6291.71300.'7 
32 218."1227.0236.424&.2 2&3.9 262.6 2'71.2 2 7 9.8 288.3 
34 210.4218.8227.123&.4243.6 20 1.~2&9.8 26"1.8'2'70'" 
36 202.2210.02 17.8 22&.tI 233.2 2 4 0. 24U.4200.9'2t1U 
38 193.9201.3208.021&.8222.9230.023'7.1 244.0

1
2&1.0 

40 18&."1 192.& 199.3 206.02 12.6 219.2 226."1 232. 1 238.6 

. ' 



___ ,JC 

" :01 .., 1:: Y LIMI 1 

CONSTANT DIMENSION Z-BAR COLUMNS. 

. -. -- -.., 
:0.( ' r .. . . w ,0-

" r'~ :~ t 
I.e.. ~ 

_ .J" ~ 

! i , , , . , ... >-< f , 
, , I : 

c....w.. ~i"'_ ... Ii-. 1M Ikov\ ,100 .. ror 011 001 .... 

'wbl •• ; .......... boL~.. lU ri ... ~" <Ii&. 0,..8 lol. r_H" ri"lIor bolLa. 

'I'",~.plollt l"lf~"·f¥4' }toralJoola."_Lba~"-' 
PI..,. ~. plallt t" ,"t" • 0'-11" 

hr 011 oolaa.%"..uI .... ,_. \1. pIlIOI ... %~ ~ 
Illlloplalol ........... t:t'-f" __ " .... . 

boofZ a.... I • B C D I 
--

0 

---
I " .3h"·,),(" . lIn" I " IU" ." 3t'," 
4A"· IJ1". -t," . ")i" I 41r" IU" 4U" 3J1" 
4~i"· 3/,"'~" . ISH" 4}i" Ita" 4J(" Sh" 
I " • 3t.". iI" . 13}(" I " lU" , ." Sh" 
4"' , 3}i'" U" . 13}(" ","" In" 4U" 3)4" 
4;.i".S!,"·h" . 13).(" 4J1" 1,," 4j(" S/," 
I " .8h"· t"· 12U" ." I;''' ." 3h" 
4h"·8J1"xH-" . 12U" 40-" lir" fU" 3}i" 
4 ~" .11'\,'.1(" . 12n" 4}i" lir" 4~" It," 

- - ---- ---
,.., 

; 
• 



-:,---
N IMI 0 

SAFE LOADS IN TONS OF 2,000 POUNDS. 
a~ CHANNEL COLUMNS_ 

.QUAA( IU,.D!t . 
I U. .... _,.' ........ I ... , t 11.D" 1M. 101 I_(lu.f til radii or ...... 

• Iely facw 4. ", n,IIll-67~ 'wl-ctb ... r til ntlL 

"'f. 
E' 

··Sif.7102.'7108.7 , ",":, ",,";;;,"" 
91.1!i 97.4103.3 
86.4 92.0 9'7.6 
81 .2 86.0 91.8 

To'~ above .cia-I". '" ."tumn ..... ' ... dd II .. , "'eij"'" "'rive •• and lana 
n.. .. Ie l"",do j[;~eB in ,hi. and ,he follow"', ,.bles On chan""l col .. "' .... '" 

ill ,.lue ''''' ... ! -JO'" .boa. ~ --1'5· 

The .i ... and opacinl! of Lt."ice 1.. ..... h .... 1d he P"'>!'<'<'ioned to ,he 
~"m-'DJ 'he colum'~ They oh",,1d not he L .... 'han I ~Xl'o in.ch6 (Olf 6 . 
channel.; .y. Y,\ in. II .. I,,,. 1 and I i ... h cll." ..... ;. II. i",,'- roo- <} anoI 
;n.ch <b.n_L~;. iii ;",h .. fur nlnch chan ... l., 

• 



0"' " 

~UII.. I~ lbo.' ,1n';.'jo~l\I~.';i Ik . J'ol.'. Jbt.I I '~ 
,-U.S .• -t4i. _u •. r_ U •.• r-4.oI6. . _ 141. r-S.i a. _141. r_Ua. 

l~ g3:91'03"::' iioj l i i"7":oli iiif') i"sii"4 iS7:"2 i"44;:O i"i!:O':7 
~ 2 60.6 99.0106.7112.4119.01211.''113::1.4139.1146 .'1 
02 62.294.2100.8107.0113.3119.6126. 1132.4;138.8 
.. 2 68.8

1 
8 9. 3 96.410l.t~I07.8113.6119.7126.8131 .9 

t ~b..>.c ".,.b .. « colu",,, ohaf<o add.be "'.i,h. orri_., ..... 1 ,,",,;,-. boa ... _ 

J( 

L ,. 



. 



• u 

SAFE LOADS IN TONS OF 2,000 POUNDS. 
8 " CHANNEL C O LUMNS. 

;::::;:;=:::::::::~'c;lU"'RC ItNOS 
lllo...t_ ... "' ..... ~;{12,0II0 l'l t.. ~ dtll~!" nM . 

. wot! faelj>r.. 17,Hl~ .. ,ntr ... I ... ttora<l~ 

.{~Ct.o.uoII-I&ItloooI.. ':I" ""' ._ .... M 

",,-, !-t"'~ulZ"",w. w .. iM. ZC c-a!t .. 

• .::! Lol ' PI. I'" I,m 1 . PLXPI • ." PI .•• PII U~ 
I~ 2011 ... 4U1 ..... ~.m •• ")1 .... dll'" Alii .. ~lbo. 73.lilhl. 71..1 .... 
J .-1.4', ....-4.. r-.U8. ........ r-UI.. r-U1. r-Ul r-UI'j.-UI. 

--~----,---- r----r:-::-: 
84 ........ ~ 79.'7 88.096.2104.4112.7121 .0129.2137.4 
26 46. 78.8 86.7j 94..6102.6110.0118.4126.8134.8 

c 28 46.2 76.1 83.8 91.4J 99.0106.6114.3121.9120.0 
• 30 43.8 73.4 80.8 88.!1 96.4 102.8110. 1117.4124.~, 
II 82 42. 1 70.8 77.8 84.9 91.9 98.9106.0113.0120.0 

34 40.8 68.1 74.9 81.6 88.3 96.1101 .8 108.6116.2 
, I 

'30~I\..IJ~ fl;..lJ1r~ 1J.11~ si~ rho.! stl fb-.I ~ r-bo.l ~\ rboJ 81.H~i. 
r-aAQ •• -Ul.

1
1'-3.3i ,-:us. r-U:!. ~ .• -ut.,r-Ut. r . l.tI. 

-------1--
34 02.9 86.9 94.2102.4110.6118.9 127.2 18~.4143.e 

l 1i16 ~2.3 84.~ 92.~ 100.4108.3 110.2 124. 1132.0 139.9 
1i19 ~0.6 81.6 99.3 96.9104.11112.1119.712'";'4131:1.0 

03048.8 79. 96. 1 93.4100.7108.01111.4122.7130.0 
.. 3.2 47.0 711.8 93.9 99.9 96.9103.9111.0 118.0 12~.0 

34 4 11.3 '";'2.9 79.6 80.4 93.1 99.9106.6 113.3120.0 

W. '", .. :" .. "" h" ""'11 •. '""1,,, tlU IlL 1111 I .... 7!.71 .... 77.11 .... 82.0 I .... flU I .... 'j .4 JIL 96.1 I ..... toll.8 IlL 
'-UI. r~ .• _us .• -l.tI .• ..u. .• _1230 .-3.JS. .-U3..I' ..... 

'-- --I----f---i----
IiI4 70.6 1la0. l 128.3 136.6 144.9 103.1161.3 109.6 177.8 
86 68.0116.3 124.2 132.1140.1 148.0 11:111.8103.8 171.7 
88 61:1.11118.1 119.7 127.3 1311.0 143.6 1110.1 107.9 1611.4. 

o 90 63.0107 0 1l 1l.2122.1I 120 .0137.2144.lIl~I.8 1119.2 
.. Blil 60.1:1 103.7110.7117.7124.8131.8138.8141:1.8 1112.9 

t.a~ .... PI. &,.;1\. fiJI. .• ~JI. U;- 1~JI. flPl.i t"'" 
151.01 .. WI .. 1U1_ tln.t Jkt6iIJbt.!tb)I"UMlk12 •• 1 1 ... 114.11 ... 
~ .--3.11. r-3.17 .• -8.n. ~~~ ._a.n.

1

r-3.t1. 

'~ 88.2162.11 170.7 178.9 187.2 1911.11203.7JU 1.9 220.3 
l I 86.8161.11169.6177.8186.0194.3202.4210.6218.8 

8 83.111 1111.6163.11 171.4 179.3 167.2 1911.1 203.0210.9 
G iii 80.3149.8107.4 164.91 7li1.6 180.2 187.8 190.4203.0 

3 77.0143.9 ltol.lil Ito8.11 1611.9173.2 190.1) 197.9' 1011.1 
3 73.8\138.1,14&.1. 1 0~. 1 1 00.1 106.2.178.2 190.2

1
187.2 

.t .. e ~h •• 0( cola ... " oh.oll •• deI .J.. .. ricl .. of ,;. ..... DC! loonier ........ 



1--_ 

I 



nlU. __ . 

I r...ltI(Ib ..... ntiL 
--



T 'N' 0 

ULTrMATE STRENGTH OF COLUMNS. 
MEDIUM STEEL. 

FOI" different proportion, of length in feet (-1) 
To l~t radius of Ryr::r.tion in inches (_r). 

Uhimate Slren!,"Ih in Ibs. per 5(IU~ inch, 
(lGlum Column 

Sq!W'e SWillg: 

""'" 
Pin IlId =e Bwinc : 

-(121-)'-' 
1 + -StiOOO r" 1 + -~~~rrl ; 

To obtnin &lfe Resi;tance : 
For (]uico.cent loads. !l$ in bllildin~. divide by 4. 
Fur nlOving looth, ll.i in bri(l!,.." divide by 5. 

~ -mtiaoll 51ttD(1k ill Lk 
1 .......... iAoL 

mtiaolO ..... SUO I_ Uf. 
......... Iad. .- . ~ PiI. ... I PIa, , - ...... ... 

.~. .~ ----
'.0 "'" .(7440 <6," •• ..,., 

'''88 .,," •. , ."" • .mID 46210 .. .. '"' .... 0 31410 .. 4;790 46760 "no .. 88'" 1U140 3\18111 

••• .(7540 "890 '5300 9.0 317 .. 33650 ...., 
••• <72" 46010 "820 9.' .mo 33'60 "'10 
'.0 <6'" 45620 4(330 ••• 36940 ",.. "'" .. , 46710 45210 '''20 9.' "''' 32200 "'" ••• 46410 "800 .3300 9.' "'00 3\720 "'" ••• moo 44370 <2760 '"0 35710 31250 zmo 
••• 45780 ."'" .- to, "'" 30180 "'" '.0 ..... .... 4J670 10.4 '<900 ill\320 "811 
62 45120 .... ,(1110 to, '"'" "." "'" ••• '''SO <2", ' .. 0 '08 .. "" ~20 "'" •• "'80 "'" "'" 110 ","0 28970 2M1I 
•• .. '" <1600 39400 11.2 "'" "'" ~ .. "''' moo """ IU .2900 "'" "'It 
U <S," "'3\1 .. ," 11.6 89 •• .'llO 27670 ~ .. •. , ","0 (0'40 31660 11.8 32110 27"UO "'" ••• "'SO 39640 """ II!.O 31188 26820 "'" •. , ""00 39140 36500 It.2 31840 28410 "'" 7.0 ~1810 "." 35920 ,,, '''60 26010 2'U!O 
7> ,miG 38140 8.)3-40, '"~ "'" 25610 "'" H 4\0!1) '"'' 347iO 1<, 30210 25210 21lkO 
7.' ''''' '"'' 34200 tOO "'" 24830 ",. ,. -4O!IO "'" "'" 13.2 "' .. "''' ... .. 39810 3\1'" 331170 to, 28980 "'" " .. 8.2 "'00 "'" ~MO 13.8 2S3St\ "." 11>1" 



ULTIMATB STRESGTH_OP OOL::liS---Oot.tiDlled.__ _~ 
!b03O 22980 19410 17.6 !2"SO 17630 14dO 
!7860 22630 19180 17.8 !!OOO IntO 14IbO 
!7160 !!UO 18650 18.0 21780 16980 13!i20 
26MO 21610 18170 18.2 21510 16740 moo 

15.0 21i32O 21280 17860 18.5 21100 16380 lasso 
IU U990 20950 17550 18.8 207!0 16O!O 13060 
IU 2.5500 2(491) 17110 19.0 20~60 16700 12860 
tU 2&120 20020 16680 19.2 20210 1~70 l2600 
Ito 24100 19120 16400 19,5 19840 16240 12366 
IU 24391) 1!k20 16130 19.8 19410 14920 12090 
Illi 23940 18900 15140 20.0 19230 1~710 11910 
ItS WOO 18560 IfIll50 20.2 19000 14500 11730 

21190 18290 !MOO 20.5 18650 14200 11460 
moo 18020 14850 20.8 18310 13910 11210 

WIT or GYRATION POR. TWO ANGLES PLAOID BACK oro BAOL 
ANQLII:S WITH (QUAL LII:GS. 

=U= .~ ttf ~ 

11.00 
3.6\ 
9.00 

i 
2.40 ... 
.. 09 0.0, 
1.44 
U6 
1.31 2.., 

J'l 0.00 ." h 0.81 
~ '.00 

~o .......... ~e<l • .". .""" ... 1. 

37.~ 
,to 
... 6 .. 
19.9 
7.' 

17.1 I." '.9 I." 11.4 \.82 
U \.15 .. 1.19 •. , I.'" 7.7 1.10 .. 0." .. 0.99 

1..f3 
1.51 

I." 1.39 
'!2 
1.29 
1.12 
1.19 



1'--

LN1_ OC 

RADII OF G YRATION FOR TWO ANG LES 
PLACED BACK TO BAOK. 

ANGL[S WITH UNI:QUA L UGS. 

" .. -. ~- - - ---. 

-1T -iT -'IT 
· JH~ · \~ -

Radii orGyntion given ~mspoi';;Dd to directions indieal8d by arr~w heads. 

~
!r.' .. ,h,... ... ,' liM. .. s," 'oo,.f • Gyndu. 

= ..... _~, I.... ~;~ ~ ... U(IL _, ,_ r, I r. f, 

"1 X3~~ ir; 4.40 15.0 2.26 1.21 1.39 l'~ 
.., X3}" 1 UO 32.3 !.I9 Ut l.bO 1.60 

6 x4 H 3.6! 12.3 1.93 1M! 1.67 I.~ 
6 x4 t 9.00 3llS 1.~ 1.60 1.79 1.89 
6 xl.'i 11 3..(! 11.7 1.94 1.26 1.43 I.6S 
6 xh I 8.50 28.9 1.85 1.37 1.56 U7 

"'5 x.f. ~ 3.23 11.0 1.69 1.58 1.75 1.sr. 
"'5 x4 n 1.11 24.2 1.62 1.66 1.85 l.iKI 
Ii X 3 'i f, 2.56 8.7 1.61 1.33 U;O 1.59 
Ii XSn }t 6.67 22.7 US \'.(2 1.6\ 1.11 
, X' ~ 2..(0 8.2 1.61 1.09 U& 1.3CI 
6 xl! 6.Sf 19.9 1M Ll8 1.37 1.47 

*'~i x3 2.2:; 7.7 1.44 1.13 1.31 140 .. ,,,xl! t 5.43 18.6 1.S8 1.26 1.46 1,M 
., xl'. h 2.25 1.7 1.26 1.42 1.60 1.6 
., Xl:. H 6.43 18.6 1.19 1.60 1.69 1.19 
4 Xl! Ii! 2.09 7.1 1.27 1.17 1.35 I.U 
.. xl! i : 6.113 17.1 I.!l 1.25 1.45 U6 
I>' xl! U 1.93 6.6 1.10 In 1.40 1.49 
3~ xS f: ".62 15.7 1.1).1, UO 1.50 1.60 
SM"x2" 1.44 U 1.12 0.116 1.18 l.t! 
3"X2~ H 3.M 12.4 1.06 1.03 1.2:3 I.Il 

*3,1( x2 ,I( 1.2S 4.3 1.04 0.74 0.92 1.1l 
*S)(X2 h 2.64 9.0 1.00 0.79 0.99 1.16 
:I x2,14 ).( 1.31 4.5 0.95 1.00 1.18 U8 
8 x2~ I , 2.78 9.5 0.91 I.OS 1.25 1.35 

*3 X2 )( 1.19 4.0 0.96 0.75 0.93 UJI 
*3 X2 ,14 2.25 7.7 0.92 0.80 1.00 1.10 
!MX2 .." 0.81 2.8 0.79 0.79 0.97 1.07 
!~X~ 'i_ 2.00. _.6.8 075 0.84 I I.(U, 1.16 . 

... 
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RADU OF GYRATIO N FOR TWO ANGL ES 
PLACED BACK TO BAOK. 

"NOl!.. W I TH UN [QUAL u :a •. 

• '. ..--+.-. .-... ~ ....... 
~~.~~.~~ 

-iF' J \, • 
.. Gf Gyratioll gben comspond (Q dinetiollljndieated byltTOw bead .. :i ' .. ·T'·oIl h r' bd.l.ltfGpaliu. .. nick li::i:. r" , 0 - hdoot, ... ! ~I .. q~ '. " ' , '. '" I.. .. , Xl', .(. UO 16.0 0.95 '37 ". ". , xl). 1 160 32.3 ." ... . ... .." I XI li !.at la, 1.17 ". .., 3.01 

I " 
, 9.00 .. , 1.09 '-" '0< >I. i I Xl'" )1 3.42 11.7 ... .81 '.00 >10 

! XS!~ I t &0, 28., 0.92 U, s.n ." 
x4 H '.23 11.0 1.20 ,.ro '.38 ... 
XI Ii 7.11 ... , 1.14 •. " , .. .., 
x" , 'tI 2.56 .7 1.03 2.26 2.H ... 
x'''1 .S? "-7 0.96 ... '.55 ... 
xS !'I .. 0 " 0.85 lOS '" '" xl I '.84 111.9 0." ... 2.62 "2 

'4xI II '25 7.7 0.68 ' .06 '" , ... 
,';:x3 &.43 '&5 .81 ... '.85 .., 

x!' . (I 
,.., 7.7 1.07 I." Uti '.00 

X3h

l 
5.48 '&0 1.01 '" '" '" x. (! ... 7.' 0." 1.79 1.97 .07 X, .... 17.1 ... 1.68 .,. US 

l~x3 

~ 
1.93 ., 0.00 ,-" 1.71 1.80 

lj1x3 .... Hi.7 0.85 1.61 1.8\ 1.9\ 
l"x2~i 1.440 ••• 0.74 '" 1.76 1.86 
'.Mx2.'. tI '.85 12.4 .57 I." I." 1.96 

r' )( 1.25 ••• .57 1./i1 1.70 1.80 
~x' 1 2.54 9.0 .53 l.li7 1.77 1.68 

x2,'; 1.31 •. , 0.75 1.31 1.50 1.69 
x!J~ '" is ." 1.37 I." I." I x, 

~ 1.19 '.0 0.58 1.99 , .. 1.60 I x, , .... 7.7 0.55 1.42 , ... '.71 
KX2 I J': .81 .. .60 1.10 1.28 1.39 
"~2 "" .. 05. 1.16 I." 1.46 

--~~ 
ADfIoo ... ,ked ..... o"",io.1. 
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RADII OF GYRATION FOR ROUND 
COLUMNS. 

n leb. I. lodooo T.,yt.c \1 TalU. 

, I ' loR o 1 •• 1 
·7 

1 • 1 •• 1 

ComrpoDdi", bllu of GTB~. II tw .. 

." .M • 61 .58 ... ... .62 .51 .50 
1.08 .99 .96 .9S .90 .88 .85 .88 .81 
' .38 I." 1.3\ 1.28 1.25 I." 1.19 1.16 1.14 
1.73 1.70 1.96 1.63 1.60 1.57 ,.64 1.51 I." to. '" .,. 1.98 1.95 1.92 1.89 1.88 1.83 ... .2.(0 , .. ' .33 , . ., •. " ... W 2.18 
." ", '.n '.69 ... .'" U9 .... ... 
3.15 ." 'OS S." 3.01 !.97 '" ." '.88 
S.&1 8.47 S.H 8.40 S." S." .oo S." S," 
'.88 '62 '" 3.75 s.n '.68 ." S ... .... 
4.21 .f..18 .f..11) 4.11 '.OS .. ,. 4.01 S.97 S ... 

RADO OF GYRATION FOR SQUARE 
COLUMNS. 

•• J1 N<n.b l .. ·'utbr\I ' · 1U. 

j:; ' I _ I ' I - I ' I . 17 . • 
1I~ C,,, .. . c WlutlQJnlIoo.la l ..... 
~ , .78 .,. .n .68 .M 

S 1.18 t.a Ll1 1.03 tOt 

• 1.69 I." 1.51 1.41 1.44 , 'OIl 1.68 1.92 1.89 1.85 , .. , .07 2.38 ,." 2.25 
7 .. , ' 78' Ut 2.70 2.66 , 3.23 8.19 S" 3.11 3.07 , S.63 3.59 S." 3.61 3.4!! 

10 •. ,. '.00 ", 3.92 S.88 

" H5 . 4.41 4037 .f..31 .. " I! '.88 .f..S! ' .78 •. 7t 00 

.63 .61 
1.01 ... 
1.41 1.68 
1.111 1.78 
2.21 ." 
2,62 , ... 
'.03 '.99 
8.44 3.(0 
S." 3." 

'" HI 
4.66 •. 62 

•• 9 
96 
35 , , , ,' 

I.f 
2.' 
2. " , 2.' 
3.3 , 
n 
7 

58 

3. .. , 
•• 

.58 

.93 
1.32 
1.71 

.2.\1 
2.5\ 
2.92 
S" 
S.73 
·us .... 

'" 

.50 .,. 
1.11 , ... 
,.80 
lI. 
'5O ... •. ~ 
S.M •• 

'.0 

.58 

.11 
I.~ 
I.~ 
2.~ 
, ~ ... ... 
';0 
uo 
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ULTIMATE STRENGTH OF HOLLOW ROUND 
AND HOLLOW RECTANGULAR OAST 

mON OOLUMNS. 

nnn.te StK'ngth ill Poullds JlCT SqU:l.I'e Inch, 

Rot"" COI.C)I'S. RF£T.\~(;VLA k CoLlrMr.-s. 
JIIwo...mr, 1'i.I."un: '1Aa.mc: "un"lriAJ: 1'i.I." ...... PbJooriae: 

9XlOO 80000 80000 80000 80000 BOOOO 
+(!2!)~· 1 + 8{121jT 1 + .(121): 1 +3(121)': 1 + 9(121)~ 1 +8\121 t 

SOOd ' 1600d' 400d ' 3200d' 1)(00 d' 160011 ' 
10- Lellgth of (',olumll in feet. 
d= I-:XlcnUlI diameter or least ,ide of rectangle in inchC:!!. 

" 11J. CCol.tln. lIt"L'UGIJUl ~1.1J1In. 

+ I;;: 
1.0 67800 
1.1 66690 

~1.U ... ",,,,"I ... tJllia&It IvoaC'Io IA 1l1li. ,.. "'" iL 

I ..... "'- -.1 ..... ....... 0- JoWc. " ....... - "'" , .... ..,. ... ... 
.. 00 '51" "'" ..... -!! ..... 51" 52600 61000 819(0 '1010 

1.3 811\.100 '"'' 49740 6.51",0 '9lIII0 "901 
U 59140 52810 46900 6''"0 '1210 .",. 

l.5 ~O "'10 «2011 613.111 ''Il00 <11/60 
U M760 <11100 .1680 ,,, .. """ 41300 
1.7 526fO .(49(0 89210 "500 ""60 «901 
1.8 5Ofi3() .. '" 36930 50010 ."., .. '" IJ ",8400 40010 ''''0 S3IIOO .11230 ",0010 

to 481110 

'I .. OIl! I ... 60 II27'lII 51!MO ",4200 "'60 
36". ..,. 00100 """ """ U "' .. .. 600 291" ' .. 00 .0400 .. 600 

" .l198li "." .,'" "'" .... ..... .. "'" S1S10 260311 ..... .... 31310 

" "'" 29170 ,,,,. .3390 85310 29'/60 
l! 86090 """ ""'" 41820 113110 ..., 
" "OIl! """ 22010 "320 112310 "'" " 381" "'" 20930 38870 60920 "'" " 81820 , .. 60 10060 S7470 29600 ,«., 
lO ,- 23320 18810 38120 .... 0 ..". 

'I 29310 "'" 17040 34'" 211 .. "'" U 28140 'I"" 17070 "'., .... 'I"" U """ .... 15260 ...., '4960 .... 
U '''70 19(10 1- '1240 .... 0 I~UO -

... 

.c 
'];! 

1 

• 





1 "TEEL OOMPANY, LlJI41T1"O 

INERTIA OF REOTANGLES. 

N .. ",..,I A~~ ____ _ 

'.5O 
• ;fu , ... <7, 7." 900 IUS 

7.16 '" I." 12..51 ,.29 16.09 t1.b6 
10.67 IU. '.00 1&67 21.33 ".00 .. 67 
16.19 "" "" ... " ... " 34.17 ".'11 

" .... ..... SU!!) SUS 41.67 " 67 ... '" 
\I "" ..... 41.59 .... M.46 ..." 69." 
" 

.. 00 
II 45.77 

67.17 
'XI,S! 

... 00 ".00 60.00 "00 81.00 9().00 
67.21 .. 66 80.10 91.540 102.98 114.43 
71.48 85.76 100.04 tlUS '''''' U2.11! 
81.89 106.47 ''''116 140.63 ''''' 175.78 ~ 

65." 
102.~ 
121.60 

106.67 12&00 149.83 170,67 '''116 213.33 
127.'k 1&3.53 179.12 204.71 "'.5O "'.89 
16\.88 182.25 212.63 ~3.00 173.38 ... ,. T 

142.00 17862 21U, 200.07 2&." 321.62 M1.U 
1&6.67 ... " 200.00 291.67 833." 376.00 416.67 
19!.94 241.17 289.41 ." ... 9'U' 4SUI ", .. " !2L.8S ... .... ,. S88.!1 ·m.67 49\1.13 """ !M .• S 816.85 .,.'" ~3.69 ... " 67 .. 3 ..." ,,"00 ...... ."-00 "'.00 676.00 " ' 00 ".00 
"'52 ."' .. .88.!8 569.66 661.Gf. ,,'-', 81:180 

""7 -467.1\ MUS "." ,,'-', ..... 91M2 
4,0,06 '"'' 616.09 717.6\ 820.13 "'.M 102S.16 
467.33 571.67 ... 00 800." 914.67 1029.00 IIf:!.:£! 
""0 635.13 76!.16 889.18 1016.21 1143.!3 m,,,, ...... 703.18 843.75 9,U' 1125.00 "''''' a06.25 

"'.65 m.81 930.97 1086.13 1241.30 IS9U6 1551.62 
682.67 "'.83 1024.00 1194,67 1365.33 1~6.00 1706.67 
748.89 935.86 1123.03 1310.20 1497.38 168HXi 1871.72 
818.83 ", ... ""''' 1432.96 1637.67 1842.38 2047.08 ,.." 116M 1389.84 1563.15 1786,.(6 2009.76 .... 07 
","00 216.00 ' ... 00 1701.00 li.(.( .oo 2187.00 2.430.00 

IIXl5.!7 319.09 I ...... 1846.72 !IIO.M mU5 .... 17 
1143.17 4!8.1f6 I7IU5 -" ...... !672.13 t8b7.!I! 
1235.111 644.77 '65"2 2162.67 2.(71.62 2180.68 .... 53 
1333,33 " .67 '000.00 !833." "".67 SOOO.OO ....... 
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EXPLANATION OF TABLE3 ON 

BEAM BOX GIRDERS. 

-

'\0 e<:Onomica! style of box gird"r wlII lI,lapled for sho.>rt 
II],""! is one co,"po"ed of n pllir of I Iknm' with tOI) and bottom 
113"1;0:: I'I"I~. Such girders nre commonly 0,,-'<1 fnr supporting 
interior ,,"plb in I,uildinglh The Illhl~s lire prepMcd to conform 
10 Alnmbn! 5i~C!I 0: I ·Beanl5. 

1110:: ''alues gi'-en in the tabLes lire rnunded ulXffi the moments 

ofineni .. of the '"!lriow sections. I)eductivn, wcre I~ ror the 
ti"l:'\ }",IQ in both Ranges. The m:uc;mum Jiln.: in extreme 
libel'll 10":1.$ limited to 15,000 r\) •• pu iliUlln: illCh, while in the 
lalolu on rolled ,1.,..,1 bea",~ II (,locr "lre!II'Io{ 16,000 11K. W:L'l u"M. 
TI,;, no-luctiun WD..i made in onle. 10 limply cumpensale for the 
delerivntion of the mc\3! around the ri.-ct h >leI from pUn<:hing. 

B"x GirdeD .. hould not be uoed in damp 01" exl~ place;, 
kince the interior lurfacell do not readily admit of rel~nting. 

EXAM I'I.E, 

A 13" bri<:k w"ll 16 fect lligh ii t(l be built over an opening of 
2S r~t. What will be the IIC'Ction of the girder~uired 1 

Imt.·.-.. :_.\uuming 26 fcd H the di~t.,JCe omter to oentcr 
<>fbearinll the "'cight <>fthe ,.. .. 11 "ill be 26X 16X 121-50,336 
ll> .. (.r25.17tons. 

Un po.~ 157 we find Ih"l I. ~;r,lcr lmu!',,...,d of two I::" 
IM"lIrlU each wei!,:hing 31.5 IIh. per fOOl and Iwo 14"X}:i" 
fungI" plalt'S will amy safely r"r .. 'llan <>f 26 feet II. nnifonnly 
di'lr:buled load of 25.31 ton. Induding ill own weight. )k. 

ducling Ihe nller, 1.48 tons gi"en in Ihc nCl<\ column, wc find 
2J.89 tOilS fvr Ihe 'l1iue of lhe s,,(e net load whkh b 1.28 tOM 

ie<..llh .. n l'l!\Juired. From Ihe following oolumn "'e find I!\~tloy 

incR'a,ing the thickne;s of the flange plnlC10 //' we "'''Y. 
1.68 tOll5 to the 1I1Lowabie load. TIlts "ill ",ore Ihlln C'l"._ r I),. 
,lifT,·rence. lIc-nce, the required lIl'C\i '11 will be two 12" Lca.rm 
31 S lin. rrr lOot. and t .. ·o 14" i'(l,"cunrpialc,. 

:'------,. 
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BEAM BOX GIRDERS . 

• A,.: LOAOS IN TO .... VNIFORM LY DISTRIBUTED. 

2-1(1" I-Beams aIIIi 2 PlaIeI 1%")(:1"', 

It ,~ .... I ..... 

""" 2:5.0 I_ 
,. ,~ 

I, 

Ii· , j,1! • • f.i1 • . ' .... 
11 .~ 11 ilt -:!.! -l 

I! '. 1-' ~~.a iji • "' !jl t' j If ]1:: -)J ' .... 
~ _I :ill i ! j.' ... • 

10 46.00 0·47 S .06 0 .02 1 " 40.92 0.62 2.78 0.03 

" 37.60 0.66 2 .116 0.03 

" 34.62 0.' 2.3t> 0 .03 ,. 32.1l1 0.66 JUS 003 

" 30.00 0.70 2.04 0 .04 ,. 28.13 0.711 1.90 0 .04 • " 26.47 080 1.80 0.04 ,. 211.00 0.84 LAO 0.04 

" 23.69 0.89 L 0 0 .06 
.0 2lUO 0.94 l.I~3 O.Oll 

" 1011 .43 O.S 1 .411 O.Oll 

" 20.48 1 .03 1 .38 O.Oll .. 19.67 1.08 l .sa 0 .06 .. 18.'76 1 .13 <2. 0 .06 .. 18.00 1.17 1.22 0 .06 •• 17.31 ". 1 . 18 0 .06 

" 16.8"/ 1.27 1.13 0 .0"'1 •• 1607 1.31 1.10 007 
'S 16.112 1.36 1.0 ll 0 .07 
.0 16 00 1.41 1.02 0 .07 

" 14.62 1.46 0 .99 0.08 .. 14.07 1.110 0.98 0 .08 
83 18.64 !.ISIS 0 .92 0.08 
84 13.23 1.69 0 .90 0 .08 

" 12.81\ 1.64 0 .88 0 .09 
3. Hum 1.69 0 .86 0.09 
07 12.16 1.'14 0.3 0 .09 •• 11.84 1.78 0 .81 0.09 
3S Il.1~4 1 .83 O . • "'0 

Ahoft nillft .... bu~ ....... nimu ... /ibn .tre .. of ' Sf"?" Ilia. per oq. In.: 
.. _ bola Ia bolh /lu ..... dedttaed. Wdab .. <S ., ...... _pond ' 0 

..... ..... ter . 0 <:enter olb.aJlqs. 
• 
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"·1 -.,. ..... -.ql <OCOT>. P .':U"~!l .. n .. ! ......... (»Aq ...... ~!~ ..... ""v 

Iro CT't 121"1'1 tl6"91 11'1 on: le"8J , . 11'0 ." • to LG lot l>l'T e1r'1'l 6fl'ST ,. n'o 61'1 on: CS"Lot /. t't ewl'! flS'6T ,. 01'0 I'non 90'1'1 fle'St Oin OS'I'I 1.8'01'1 
•• OT'O 98'( 66'( 98 ST sen eens OS'Or; 
•• 01"0 61'1" 86"T 1.'61 l.~n 1'11'1'1'1 l.O·Tf: 
•• 01"0 CC't 1.8"1 00'01'1 flC"( 9re: IU: rJl'l 
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BEAM BOX GIRDERS . 
.... ,1. LO ... D. IN TONS UNI'ORMLY DISTII I.VTr.O . 

2-15H T-Beam.s &~d 2 Plaia 14" X''". 
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BEAM BOX GIRDERS. 
....... : LO IoO. IN TONS UN I f"O"MLY O'.T"'.UTItO • 

• ..... 'r ,-..... 
"Xl< "". .. ,~ 

10 
11 ,. 
>3 

" ,. 
'" 17 
'0 .. 
20 ., 
•• .3 •• ., •• .. 
'0 •• 30 

U 
33 .. 
S. .. .. 
30 
3. 

{. :-. !;j 
!l. ] ~ _l~ 

,l~ II f.' 
~~! ~'I' 1i1 l ]y. 
~ I l • _- ~h 

194.63~--;';;- "1.02 -;31.98 176.84 L08 6.84 latO.SS 
163· 10 1.18 6.2'1 193.33 
149.64 Ua7 !:i.78 1'18.44 
138.96 1.37 0.38 J/H).70 
129.6'1 1.47 6.02 Hl4.eo 
121.68 l.tl"l 4·'10 144.99 
114.43 1.66 4.42 136.47 
108.0'7 1.'76 4.18 128.8'7 
102.38 1.88 3.88 122.10 

9"1.28 1.96 3.76 118.00 
92.63 2.06 3.68 110.47 
88.U: aliI 8.42 100.40 
84.li8 2.26 3.27 100.8"1 
81.06 2.36 3.14 8fMI7 
77.82 2.40 3.01 92.78 
"/4.82 2.06 2.90 89.ga 
72.00 2.64 2·78 80.82 
69.4"1 2.74 2.68 82.8li 
67.07 2.84 2.80 80.01 
64.80 2.94 2.00 77.88 eg.n. 3.03 2.42 74.84 
60.78 3.13 2.80 7la.IH 
08.86 8.23 2.28 70.29 
o7.IU 3.33 2.22 68.24 
MUIS 3.43 2.10 68.1il8 
04.08 3.02 2.09 64.40 
02.67 3.62 2·03 62.70 
61.18\ 3 .72 1.98 61.06 
49.68 3.82 1.93 69.49 

1.22 1- 8 .32 
1.36 7.66 
1.47 6.93 
1.69 6.30 
1·71 6.94 
1.83 6.66 
1.96 6.19 
2.08 4.89 
2.20 4.62 
2.32 4.37 
2.46 4.16 
2.67 3.96 
2.69 3.78 
2.81 3.61 
2 .94 3.46 
3.06 3.32 
3 . 18 3.20 
3.30 3.08 
3.42 2.97 
366 2·87 
3.67 2.77 
3.79 2.69 
3.91 2.60 
4.04 2.62 
4 . 16 2.46 
4.28 2.38 
4.40 2.31 
4.63 2.26 
4.66 2.19 
4 .77 2 . 13 

.. 
,-'. .. ..... 

0.03 
0.0< 
0." 0." 0.015 
0.06 
0.06 
0.06 
0.06 
0_06 
0.07 0_'" 
0.07 
0.08 
0.08 
0.08 
0_09 
0.09 
0.09 
0.10 
0.10 
0.10 
0.11 
0·11 
0.11 
0.12 
0.12 
0.12 
0.13 
0.13 
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BEAM. BOX GIRDERS. 

.ArII: LOADS IN TON. UNIFORMLY OISTRI.UTIlD. 

__ -J-"., S"" 

n ... , u " . ,.,- ,.,-
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EXPLANATION OF TABLES ON RIVETED 

PLATE GIRDERS. 

Riveted girdcTS aTe used where rolled beams are irl5ufficienl: 
t" a.rry the load. On page SOo of Ihe lithograph plates will be 
\ ...... "d ilLUl!lmtions of '-anOIL! forms of ri'"Cled girden. "The 
.-xIiOll' with single webs are more eamomic:d than thost ",-ilh 
double webl, but the lauer are Ititfef I,.Iemlly Dud should 
alwR)'lI be used where gl"Nt length of 'P'lI} requires n wide 
lOp flange If the girder is not held in po"ition sideway., 
the proportion of length of span to width of flange should not 
uoeed twenly without making pl'O'ri.ion fQt' sueb increase by &II. 

"ddilKm of metal in the oompreu,on Ibnge beyond that requiml 
by the table 

The web of the girder mUll! be made of IJUl:h thickness that 
there "'ill be no tendency 10 buckle and that the "ertical shtu. 
iog Sire. per !!<Juan' inch will not exCffd 10.000 J.lOIHlds. Th5 
shearing SltH!!l 1~ greatest liar the $UPporu and 15 obtained by 
dividing half the load upon the girder (pt'O"ided lhe 100I'I is 
Iymmctrically applied) by the web section The fim condition 
(security agaiM! buckling) is attained wiKon this ''-ring stres 

I2,OIXI 

does not uceW. d' iu which d rep'c."!nls tbt 1+--- _ 
3,000(1 

depth of girder out to out of Aange aDRI.,. and t the thicklles5 of 
one web plale In inches. Ordinarily th is (omlula gin:s a ioWff 

,Irae lJoe ' ~lIare inch than 10,0IXI IlOuncb. 8<) that both OOIlW
liol15 an: usually attained when the first Is. Inqead of increasing 
Ihe tluck~~ of the web il may be stiffened by 'Ileam of \-enical 
tlngLe!I .,.-et.-d to it at proper interv:ds. These bUer should 
:dway. be les& than the depth of the girder, at least Dear the 
ends, but loward the middle of the girder the stiffeners may be 
1,Iaced funher ap30rt or enlirdy OIttiu.-d. Stiffener.! dwuldahnJl 
be IUed I\t Of uea.r the SUPIlOrt5 and at any other point Vo'he~ 
lhere is t\ <)()rt(:t!ntration of h",,,y Imds. The duty of lho 
~Iiffener.! in luch t::aSCS is twofold; fir!;!, to pl'CVent buckling d 
the web; .M.'Coml, to trausmit the shear 10 the web by nlelln5 of 
the "butting arCM tlnu the ri"cl$, both or which mw.t be suffi
cient fur the purpo5C. 

The riv ... t~ generally ~hollid be }(" tlnd Ihe spa.ciug ill flall!:8 
ought not to exCttd six inches and .hOl,ld be doser for hea.,. 
Aanges; Imt In 1\11 cases it should be dO$l." at the end~, &IIy three 
inches for tl distano: e(1'.tai to the depth 01 Ihe girder_ W~ 
loads am great especia l calculation 10' ri,·et .spacing should br: 
madt'. 

Th .. lIn"'-lpllOrttd width of flange plates luhjtctw to compm 
.ion ~ho>uld lioN ... ~C<.·.·d Jl tir"M"o tht-i. thickn<' '. nnt .houtd till 

• 



'p'''~ ",: . "'~ ,1>0 0010, Ii~ ., ri~ ~~ ".,,1 
.c locheo, nor mQre than eIght tllnes their thiclcnes. 
~ term •• Hange," as.pplled 10 the nveted gmkn, embracet. 

ill 1M met.l in lop or bottom of girder ud1l$'Yc of web plate; 
•• in 1M ca$e of .. rolled beam or channel ",ith top .... 1 bottom 

.' • all the metal uclusive of that part or the web ~twCO:I\ 
!,'l. 
I,;,rd<, ... intendt<1 10 carry pia.o;lering should be limited in depth 

lout 10 out 10 -.& of the 5pan length \ H" pcr foot); other . 
..e the dcAection 15 liable 10 cause the p a!;lermg to crack. 
TIl.' following "a~, Nos. 163 10 166 inclushc, furnish a 

y means of dClcnnining the scction~ of ptate or box girde ... 
-,- .ary to carry specificd lood5 for s{Xl'" vnrying from 20 10 40 
• anter 10 center of bearings. 

The .. SaJe t..o.ds" are gi,-cn for the RClion shown .nd in 
jIlIumns headed "'ncre&;e in Safe Load" ill given the in<.:rell.loe 
• life \o-d (01'" each ~," increao;e in thklm~ of flange plates. 
Ikllange plate. rnay be altcrffi in width .nd thickn • pro
pir<lthe section ~ma.i1U the same as thai ~uired in the l:Ible 
IDd the codWlMlIU in regard to unsupported WIdth be fuUilled. 

EXAMl'LE. 

A JO" box giru~r i! to carry .. l08d of 80 too. ov~r .. clear 

~
Of 30 feet. What section o f girder i! required? The lillClu 
ecnter to cent~r o f bellriogs we will lISIIume to be 3 1 feet. 

In the table, po.ge 165, the safe 10000d COl' this lpan and for tioe 
r shown is found to be 72.65 tons including ... ~ight o f 
r, which I~tter, IIttOrding 10 the table, may be II!lIIU lned .. t 
1 3. S tOni. The tOiai load to be carried i!, therefore, 83.5 

__ The illcrea..e in !I:I.{e load fOl' h'" inc.- in thickness u f 
~ pla~e g;,'en in the table is 4.27 tons. The thickness of 
le liang'! plate i! then obt.incd Il5 folio ... ·.: 83.5 10_72.65 
_-1.).85 tons. This+4·27 IOn5 js ... ery nearly 3. c.ch 
~ plale, therefore, muS! be in<:nalled. by h"", InIlking .. 
I112f thickrlCU of flange plate: uf U". 

The section of the: gi rder i5 Ihe:n compo&ed of Iwo JO"'x.J4N 
, ]lllll~ IWO 16"'X h"" flange plnte. (whicb couid be maue 
8",)( Ji'" or lO">< {I', e:tc._ pt"eviUU5 note) loud four 
!{flX3~IfX~1f f1l1nge angles. The shellr in one w~b is 

8J.S~ 2,000 or 2,785 pounds per square: inch which i ... I!lOgfe: 
IXlXJOX>' 

t 2,000 
·n.1 bucltliug, since it is less than~~_ whi~h. ill 

3,0Q0t' 

-ti -
T 
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PLATE GIRDERS . 

.... ,£ lOAO. IN TONS UNifORMLY DISTRISUT£D. 

• .!~ 
, l 
II -~ 

.i 
j 

20 9167 1.62 4.62 
21 89.22 1.69 ·10.38 
22 85.\5 1.76 4.19 
23 81.46 1.86 4.00 
24 78.07 1.93 3.83 
26 7U4 2.0\ 3.68 
26 72.06 2.07 3.M 
27 69.40 2.14 3.42 
UI 66.91 2.21 3J!9 
29 61.60 2.31 3.17 
30 &2.45 US !.O7 
31 60.44 2.45 2.97 
32 Ml.M 2.5! 2.88 
33 6&77 2,1;9 2..79 
84 M.II 2.66 2.70 
85 63.63 2.73 2.63 
33 &2.01 2.83 2.&6 
87 &0.1\3 2.90 2.49 
38 411.80 2.97 2.42 
39 48.03 3.04 2.37 
40 46.83 3.11 2.31 

I 
.05 1(16.82 1.70 5.(@ 
.05 100.78 1.77 4.85 
.06 00.20 1.84 4.62 
.06 92.01 1.95 4,42 
.00 88.18 2.02 4.23 
.06 84.116 2.09 4.06 
.07 81.39 2.17 3.91 
.01 78.88 2.24 3.76 
.07 75.58 2.31 3.63 
.07 72.98 2.42 3.50 
.08 70.M 2.49 3.119 
.08 68.26 2.M 8,29 
.08 66.14 2.64 3.17 
.08 6413 2.71 3.08 
.09 6U4 2.78 2,99 
.09 60.46 2.&! 2.91 
.09 68.79 U6 2.83 
.09 57.20 8.(13 2.75 
.10 65.70 3.11 2.67 
.10 5U7 8.18 2.60 
.10 52.90 8.25 2..55 

. ., 

.05 

.1J6 

.1J6 

.OS 

.OS 

.fIr 

.fIr 

.07 

.111 ... ... ... ... ... 

.W 

.W 
.IIO 
.lO 

.I' ... 
The AboH' ,~I",-", are (oundro o n Ihe "::';;;; ;~::~:~~~~!: M:Clions II.ing" muimlltn libcrsl reuof IS.~ I 

tI" r,vel holes in both fl"n~ dcduetro. 
COITCSJXlnd 10 lengths ""nler 10 emler of be1lrin~ 
hl':"I_, otiffenft"li lind lillc .... 
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PLATE GIRDERS. 

SA,.: LOADS IN TONS UNI'ORMLY DISTII.8UTCD. 

~ 118.35 1.77 
" 111m 1.85 

107.57 1.92 
102.90 2.1)4, 
98.61 2.17 

• 59.14 8.39 

... 
U, , ... .. " '.63 
4.44 
'.87 
.f..1t .... .. " '.ro 
." ... .... ... , 
3.17 .. , 
8" ." '.M 
'.77 

901.66 2.19 
91.02 2.26 
87.M 2.34 
8t'tS iW 
81.61 2.63 
78.89 L60 
76.84 2.68 
73.96 2.711 
71.12 !,at 
119.61 2.811 
11.52 2.98 
65.75 3.09 
63.97 3.16 
1S2.!8 8.2-4 
60.6918.31 

-'------'------'---'----. 

." ... .,. 
8.12 
S ... 
3.36 ... 
109 .71 
888 
'.00 
•• 12 .... U, 
·U7 

,4069 

1

'·76 
'.87 .... 
5.11 , ... 

7.7-4 
"., 
'.03 ." 6.44 

'18 U, ,." , ... , ... 
1i.17 .... 
'.M 
'.ro ... , 
H2 ... , 
4.18 ... , 
'.97 
8.87 

.00 

.00 

.rn 

.W 
.07 
.07 
.00 
.00 .,. 
.00 
.110 
.00 
.10 . .. 
.10 ... 
.11 
.11 
.11 
.12 
.1' 

The aoo.'e ".luo are founded on tbe n>Qn>enl$ of inertia. <If the 
iuns w;ing. maximum Iiber$!res5 of '5,000 lbo<. l>er5<lualll il1ch ; 

,~.~' ~ri~"'~ holt'S in both flang~ deducted. \\'e1gh~ of girde .... 
i~ 10 length, center to center of l>H.rin~ and indl.lde rivet 

" 'iff~ner< ~nd fitler:!, 

-,0 . 
'1!Q' -
T 



BOX GIRDERS . 

. .. ,It LO"OS IN TONS UNI'O""'LT OI.TII18UTED. 

20 I U!.60 213 6.6! 
21 107.24 2.2:1 6.30 
22 102.37 2.82 6.00 
23 97.92 2.~~ 5.75 
24 98.83 2.54 5.62 
U 90 08 2.64 5.30 
26 86.62 2.74 5.09 
'n SUI 2.83 4.90 
28 BO.4!! U:I 4.73 
!II 77.65 8.06 4.07 
30 76.07 3.16 H I 
31 ~.65 3.!5 en 
32 70.38 3.85 4.13 
33 68.U 3.50 HI!! 
34 86.23 3.54 3.90 
35 64.34 3.64 3.78 
38 62.56 3.76 3.67 
!7 60.87 3.86 U7 
38 59.!a 3.95 3.4S 
89 57.7~ 14.05 8.89 
' 0 56.31 ~.15 3.30 

.ffl 150.2 2.44 

.en 143.1 2.M 

.08 136.5 2.66 
.08 130.6 2.80 
.08 125.2 2.9\ 
.09 120.1 3.03 
.09 I1U 3.14 
.09 111.2 325 
.10 107.3 3.36 
.10 103.6 3.60 
.10 100.2 3.61 
.11 96.9 8.it 
.11 113.9 8.83 
.1 t 91.0 3.95 
.12 88.4 4.06 
.12 85.8 4.17 
.11! 83.4 4.31 
.13 81.2 HI 
.13 7'9.0 U3 
.13 77.0 U5 
.U 75.1 4.76 

,. , 

9.17 .09 
8.75 .00 
8.33 .09 
7.90 .10 
7.114 .10 
7.33 .11 
7.06 .11 
6.80 .12 
tUM· .II! 
6.32 .II! 
6.10 .18 
U2 .13 
5.73 .14 
5.56 .14 
5.39 .U 
5.23 .1& 
5.09 .1& 
4.90 .16 
4.82 .16 
4.70 .11 
u.s .17 

Thc .h(lH~ ,·.h'e<! arc fO'.IIIde<.l Oil the DlOHlcnH of inertia of I"" 
.<occ1;onS U~il1g ... ma"imulIl fi~r st~ of 15.000 II». per 1Kj"".e inch; 
t l" ri.·ct hok"'I in hoth flanges dedllCl<"'C1. \\"eightll o f girokn. 
I'C)rff'Opond 10 length_ cenler 10 Cffil ... of bHring$ and indude Tint 
'-d . . .. iffe,,,,,,, and filler<. 

• 
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BOX GIRDERS. 

S .. , I: LOADS I N TONS UNifORMLY DIS T .. I .UTI:O. 

!O 213.3 
21 203.3 
!! 194.1 
21 185.5 
!4 177.9 
!f., 17o.s 
26 16403 
!7 158.1 "'I 15!.4 !9 147.2 
IG 142.3 
II 137.7 
I! lM.4 
.., Ifa.S 
N 1!:i.1i 
~ 122.0 
J8 118.6 
17 tIM 
as 112.( 
~ 1109.5 
(0 106.7 

19! 12.22 
3.06 11.66 
8.19 11.12 
3.36 10.64 
3.49 10J!0 
3.6:1 9.78 
3.76 9.H 
3.89 9.06 
4.03 8.73 
4.11i 8.43 
(.3;:1 8.lIi 
4.45 7.88 
4.60 7.66 
4.74 7.(2 
4.87 7.to 
1i.00 6.99 
6.17 6.81 
11.81 5.62 
1i.44 6.H 
1i.68 6.28 
5.71 6. 12 

.to 329.2 3.74 

.11 313.6 3.111 

.11 299.2 Ut!l 

.12 286.2 4.30 

.12 274.3 U 8 

.13 263.3 4.66 

.13 M3.2 (.83 
.14 248.8 6.00 
.14 235.2 6.17 
.IS 227.0 1i.39 
.IS 219.6 6.5-7 
.16 212.8 1i.74 
.16 fC6.7 5.91 
.17 199.6 6.08 
.17 193.6 US 
.18 HI8. 1 a48 
.18 182.9 6.66 
.19 m.o l"" .19 173.2 6.90 
.00 168.8 7. 16 
.20 I 164.11 7.34 

11~ "IXl'·(" '·nl,,<·~ arc foulldt...J on Ihe loom""t~ ufineni" of ,11<, 
Jr(tiol" u~ing a u)U:;mum fiber Mreo.sof IS,()I)() JI~. I~r .... luAre indl : un "'·('1 11.01('1; in bolll r.lInge5 deducted. Wriglll~ of ginlr/"S 
lllfTe'llOnd 10 IrllK'lIs crlllrr 10 crlllr, of brarilllo:'! .,ui i,w;lude r;'·('1 
1Ittot,. 'Iilfrll(,N "ml fill ....... 

-
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I -BEAMS AS USED IN FOUNDATIONS. 

METHOD OF CALCULATION. 

The knmm CIWllltities ill this calculation arc the lood (L) on 
the COllllll" in tOilS, the alLowable beAring c:apncity per Ikl'~l", 
foot of groond in tons (b) and the projections p. p', 1"" in (,'<'t 
for the \"3riou$ tiers of beolms. 

}'il;ure the IiCIXlrnte area~ oo\'ered by the succ:ess;"c lic'" "I 
hearns and divide the lood on the oolumn by these al"('a.'I. Th~ 

quotients ",ill gi"e their respective pressUreli b, V , V'per squ:l~ 
loot. ASiUllIe any spacing in inches, generalLy greatest for lIMo 
lowo:.t tier of beams and about 9" for the top oour.e. 

Find the corresponding figure for lIUch sp.cing alld I're5o>Uf'I! 

in the table and multiply it by the oxresponding p,njectiOll. 
This product will gi"e tbe modulus M. 

I n the table of moduli filld the beam oorresponding to thi. 
product. 

For It")" olrn,r spncing or p~u,.., thlln those g;\'en find M 

/ '" fn,nl the r""nul" \\ - 1' I u' 

EXAMi'J.E. 

Let 1- 588 tons. } Assume P- 3'-6", P"- S"3", 1,"_ 1'''',' 
Let b- 3 Ions. Then V ".,6 tollll and b" r.: Z4 tOl~. 

U...e IS" spacing for lo,,-est ticr of beam5. 
I Z" " .; zel "'f " 

cr' .. 3<1 " 

No,,' lL.ing Ihe aoo\"(" method of calculation we ha"e for lIMo 
respective tie ... : 

3·SX 1. 937 6·7S-Modulus l'Orl'dlllOnding to 12" 31.5 lb. 
benm. 

5· 25X2.1SG-I2.86-Modulus corre,pooldi"l;- I" ZO" 75110, 
heam. 

1·7SX4·2·n 7.43 \JlXlul\b e· .... reoponding to 13" 40 U 
","m 



STEBL COMPANY 

TABLES GrvING THE SIZE AND WEIGHT 
OF BEAMS FOR 8_9 _12_15_18_24 INOHES, 

b-1 TO 50 TONS PER SQUARE FOOT 

AND p-VARIABLE IN FEET. 
. -

!4 ~ l ~J u • .1 SPlCIIG 0' 1_lun 

p ol • .' :l 1 Ji r ,r "" ". "," 

--I- --I--
" ,. ''''' " "" "'" 

, ... , ... I.IIS , ... 1.414 

" • ,u" " .... "''' • U .. Ul4 ""' ..,U . .. , , .. ,.'" ,.'" 1111 .'" " .. "'" " .... uta , ,.'" . .. ... .'" ... 
• ,. " ... " " ... '''' 

, , ... .... .... .no ". • l.1!1 .'" ,no ... .... 
• • H.m " .... .... , uo , .. , .. ... ". • • "., " aD '"' • .... ..... ". "" , .. • "" ..... ..... . .. "" • , 

"'" " .... '''' '" "" " . .... u> ,m 
• • ,,, . • .... "" " un "" .'" U'I ,. 

" ... , ... .... " . ..... • , lI.m • .... "" " u. ... "" uu .... , • lUll • "" 5.01f " uo " . u. .... "" " .... ,m "" " . un , • lun • "" ,m " , ... , .. "" , .. .. , , ,. " .. • .... H" " . '" 4.113 UIO , .. "" " ,m "" 4.741 u. .... , • ", .. • ". "" " ,n, u .. 4.174 ... ". 
" • ,un , ... , .. ~ ,m 4.472: .... "n ... 

" , .. ..... 5.11( Ut! ,., , , 11.08:i , '''' UIS " .... .... i.U4 i.7U , .. 
" " "'" • "" Uti " ". " .. ... un "" • I~.~ • " .. :Lilt " .... .... "n , .. ,m , .. ... ... ... , " . "" , • "" • "" uu • ". "n ""' "" 7.11& , • ... , .. ..... .. ". 1.111 "u u. UN 

• .. , • ". ". • un .... "" 7.'411 .... , • "'" " .. ". "u .. ., , • , .. • , ... ,."' .. " . "" , .. •• ,,-....................................... _---- -' 
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I-BEAMS USED IN WALL J.o~OUNDATIONS. 

:m:'111(1) OF CALCt;LATIO:\. 

Let I.-Weight of ""II per lil1('lll foot in tons 

IIIId '-A,,'"mcd beating capacity of groouu pcr!!quare 
foot ( .. ""ally from I to 3 IO'~); 

I. 
Ihen -b ~\v=Rcq"ired widlh of {oumb.!;on in feet. 

w-Wid,h or lowest course or footing.stone-;. 

p-I'rojection of beams beYOIwl llU50Ilry in feel . 

.. ,.,.'ipncing of beams center to ttmer in {eet. 

E~idtnlly the sil'e of bo-:\m'l rcquim:l will depend upon thdr 
\I~gth .. ~ canlilen,,,, of a Icngtl, " p " ~L""'ining the up""n1 
n:action, whic;h may be regarded as • IIni{onnly ru"lributNl load.. 

ThLl'l P b-unifonnly di5Uibutcd I,.d (in 10fU) on canti. 
le\'eT'S per lincal fool of wall 

and p b _uniform lood in tou~ on each betun. 

The ",ble on the {otlowing page gh'eo! the 54fe length" p" 
for the vn.riOU!l $izC5 Qud weighu of ben.IllS {or I_ I foot and 
.1 b" mnging from I to 5 tons per IC]UlLre foot. Yor other \'11.1110 
of".", &ay IS" or 1>(/. the lable may be used by simply 
ams.idering "b" increased in the SlLme ratio as "5" (H'e 
example below). As regards the "'eight of beams, it i'llld,·an. 
~J to aMign to .. J" as gn::al • \·.llIe as;. ""I'nmted by tho: 
Qther oon$idel1Ltion'l .... hich oblain. 

EXA:eII'LE. 

The .... eight of. brick " 'all together .... ith the ]OIOd it ""''' 
Mlpport is 40 tons per lin~" fool. The width of the ]owCOl: 
footing.cuur.oe of ~nry i .. 6 fcet. Allowing a pres5ure of 2 
!Olll! per "t""Te foot on the fOLL1wbtion. wlult sil'e lind I"nglh of 
1·llea",,, liY' cen!"r to center will be requirro? 

Answr,.: 1 __ 40, h=2, w",.,6, _I>'. 
'n'crefore W~40+2",,",20 f~~t. Ihe fC(1"ired lenglh of "'-""",s. 

'n,e proj~'Ct;on "p" -)4 (20·6)_7 feel. 

I n ortler to apply the tnble (calculated for _ I') we must 
COI'IIider" b" inc~ in the same "'Iio U .... " I. t. , ~X 
l 'i-J tons. 

1n the column (or 3 Ions w" lind ,he lc-ngtlL 7 f....,1 \0 aglft 
wilh 2:)// I.IIN"" 65 0 It, •. p"r fOOl. 



TABLE GIVING SAFE JLENGTHS OF PROJEC
TIONS " p" IN FEET (SEE ILLUSTRATION 1 

FOR "8"-1 FOOT AND VALUES OF ''b'' 
RANGING FROU 1 TO 6 TONS. 

The tiiu: ofmm for any othl:l·pre5MLK I 
tbe projection by tbe square root of the ~umtd l'n:;<,. .... re and 
finding the beam having n projeclioll ~ponding 10 thi$ 
product U .. <JCT the ..... e 100 rolurun. 

-
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BUCKLED PLATES. 

A new form of BucklM Plate, made in long lengths wnh. 

st'Yo:T1I.l buckles 10 the plate, is shown on opposite page 3.00 is 

m4nufadured by T he Carnegie Steel ('ompmny, Limited. In 

thi~ (onn the plnte is usually supported at the tWO long edgesonl),_ 

Buekled plD.tCll are UKd for the 11001'1 of fire-proof bu;ldiul,'S 

. .. d bridge$. T hey are usually CXlvered with oonCl'f!ie or a.>phalt 

Itod 5\One paving, etc. They lire gencrally nlade in length and 

"Klthfrom J'to,,'-6"and in Ihiekne5lieSof :'"Io~"; they 

are 'cry llrong. as indiealed by the following tallk. In order 

10 allow for.-orne deteriol'2tion by corrosion th .. y are , how'uer, 

nareIY'Mdt: thinner than >t". while -tf" j." tL"",1 thiekne;o;s 

for bridge 11001'5. 

T her.., has not yet been" reliable formula dc>-i ..... 1 from which 

the Mrt'ngth of buckled plates ca ll be figured, hut from expcri_ 

menb On plates 3'-0" square, nrched ~"Rnd wcll bolted down 

on all $ida. the followiug table of q"i~"t ... are load~ IIni

fool11y distributed hu '-» deduced. 

93.0 10080 
116.5 13888 

"""",-"-_",20160 

"20 

"" 221' 
The rc~i~ta"ce of buckled I,latcs bolted or riveted down aU 

aroond i~dO\lblc the resistance or the 5a~ plate ITItrely supported 

all around and if the two opposite ~irl"" arc "nsupported. tbe 

Y(";i~lgn~ .. i. tffiuoed in the proportion of 8 10 ;. 
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TROUGH-PLATE FLOORING. 

TIle trough And c:orrugated plate !leClkl.a aho_n on page z8 ~ 
used for fIoon ofbridg!:~ and 6re I.roof buildinp. as shown Fig. 6, 
page 51. 

The follo .... ing lables gi"e .... eighl5 per lineal foot of each rolkd 
5CClion and per ~UlIrc foot of Hoor 5Urf~C(': for thi(;k,,~ '1lry'llli 
by Tt inch j nl-.o the I5eCtion rno(]ulr,,, for one foot in widt 
nnd the Mfc loads per square fool for spnn8 of different lengths 
w.ing fi~r $trcucs of 12,000 ~nd 10,000 lb,;. 

I=( 
PROPERTlIS or TROUGH SECTION. 

Sectioll iDdu. . MIO Mil MI! MI3 MU 
Thieka. of !we 

Ii], Ii! I~ ,1\ .r; Weight per liDw foot • • 
Weirh tptreqalAfoo\ .... ".00 ,..to 31.31 sua 37.U 
StctiO.o.ll;ll\ahllllr I~ ill width • 11.66 1>0' 1f.tt7 16.12 17.67 

SAlE LOADS IN POUNDS PER SQUARIl FOOT OF 'LOOR ron SPANS or 
DIfJ'ER.E.!iT LE..'WTIIS. 

11 
MIO Mil MI! M13 M" .-.. _. 

I~ .... " .. .... I!." .... '~ 'r:' I~ 'r:" • ... , ... , ... , ... , ... 
- - -, .,., .., 417. .,,' .... "" 615' "" --Io71! , 

"" 2141 "'" '''' .". " .. "" "'" "'7 "" 1 1881 10" "" 1m "" ",. , ... "" "" .. ~ , IHIi I,," "" 1361 1821 1517 20" 161. "" I~I 

• 1142 952 " .. 101' 143. "99 10112 1827 1745 14M 
10 "'-' 171 I~' 811 1168 m 1290 1015 141-10 1118 
11 76. m ~ 12' ." 80S 1066 "" 1168 '" 12 '" '" '" 60S 80S '1< 896 '" 982 81i 

13 '" .53 618 '" 690 61, 168 '" 83' .., 
" '" 39. '" ... '" ... '58 '" 121 '01 15 <II .. , '61 381 "8 '" 61. '" 828 52. 
16 '" ,>I ... .. , '" " . '" '" '52 .M -- -· ~fe 1a.d5 g"en Include "eIght of .cct ....... 



CORRUGATED PLATE FLOORING. 

~ ;lI ao ~ :'3~ ~ .... 
~~ ®3',jP ~ ___ l ___ ~ 
· ..... ..... ~-

PROP£R~ or CORRUGATED PLAT&. 
--lila indtt . . . MBO :\13 \ ~132 MBS " .. M35 

~IKIII of melal. . ~ It I 111 11:'" .tIl " i«bl per Iiuw fool. 2:1.67 
t:I/I:: ~"" "I 11.05 \3.78 "" 11.47 .... ..... 

JdnlQl for \; 
.I'1ridth . ... 1.10 1.05 1.95 .... ... 4.39 

SAFE LOADS IN LBS. flit SQUARE POOT or FLOOR. 

.~ MSO M3l I M32 

- IU" I'" tt,.n... I 120_ n.. I ..... Jk 11,"1\1. 1 ..... 1 ... .l..--, '" '" ... <IS ... '" • '" !OS ... "" .., S" 
7 180 I" '" '" 31' '" , 188 115 19. IS' ... '" , 109 " 153 12' 19' 161 

10 " " '"~ "' 15' "" 

,(;0] 
'e;:r -
T 

" " " 103 86 '" lOS 

" 61 " 86 " lOS 00 

" .. .. " 61 " 71 

" " .. .. .. 86 67 

" " " 05 .. " 53 

" .. " " <I 61 " • ~ "" M" )I" 
IU" W. , ........ 11," '" 1"",,- 11,"'1\0, I ..... n ... 

0 , 1019 81' I"" , ",. I'" 1170 , 
'" rJ1/ ... 711 '" '13 

7 '" '" "" '" 717 &9, , 
<I' ... .. , .00 .. , '" , 
'" "" S79 '" ... '61 

10 26. '18 967 26' 851 '" " '" 181 2M .12 "" '" " 182 IO' 21' I" ... '" " '" I" 182 162 "" I" 
" I" "' 157 131 17' '" " 117 III 136 113 '" ISO 
" "' 86 12' 100 '" I" - - -· ~ \,,;0,.1. K"cn onclude .. eIght of $C'CI IOU, 

.. t hI p .. r wlua~ fo ..... gh'('n~ not include ... eight "f 'I,lia- 1'lale. 



CORRUGATED AND GALVANIZED 
SHEETS. 

Cnmtl,'lIted ~h~...,1s an: usW. for roof, and si~ or buildings. 
·11~y are 1I_lIally laid directly upon the pU.liM in roofs and held 
in 1,lacc by means of clip!! of hoop iron, whicb encircle the 
purEn and nrc placed in dislIlnce!l of about twelve inches ape.rI. 
Sp,~dnl e~re mll'l he taken that the p~jco:::ting edges of the 
OOTn,gated ~hlel~ 11\ the ea'-es :md gable emLi of the root 
:l1l' well .... -<:urecl, otherwi", thc wim' will looo.en the ~h~t~ 
and fold Ihcm "p. 

The oorl'\ll,.'1I-li01\5 ar" made of \"II.rious ~il\Cl; the smalltr 
I~nt 1\ TIlore pleasing aPl>ellmnce to lite eye, "'hi'e Ihe la'l!~ 
an: ~tifkT and will ~pan I. gt"N1 .... distance, thereby I""nnittin&" 
the ,",rJins to be pl:acc<J further a,_rt. 1bc siut. of ~ 
i(c"crall,. ",."., for both roofing and ,_,ding nre XO$.. 20 and 
:!2, U. w. (:. 

Ily one (QrT\J!,'lltwn is lnealll Ihe double cune betweeQ 
~"On(:!<ponding points, and by depth of eomlj,,"lIion the g reatest 
,ll'~i:ui()n from Ihe Mr:ligbt line IneaM'I1'<\ betwCtll Ihe COll~a,c 
SIIrfacU of Ihe oomlgatecl she«t . 

T he COfMtgations are 2..425" 10lljl m<:Qured on the Mraight 
line; thq require a Icnl,<1h of ~h«t of :1.1:15" 10 owe onr 
ronugatiOll and tbe depth of oorntl-,'llIion is i V'. One 
rornzgation i$ allowl'd for 13p in Ihe ... ·jdlb of Ihe sheet and 
6" in the ICT\i,'1.h for the usual pilch of roof o( two \0 one 
Sh~ can' be oorrugatecl of any length not aeeeding kn 

(eel. ·Ine _ ad ... !.nlag00ll5 widlh is JO!~" which (aLlo"'i", 

}f." for ineguLaritic') "ill make cleven corl'\lgations-JO" , or 
making .llowDnce for laps will CO'·('. 24!(" o( the ~urf:!.CC 

the roof. 

By net"al trial il is found llopt oorrl.'gM~'(\ ,hl"(!t No. :lO 

l<Jllll1ning (, feet will begin 10 give a lX'rmancnt deflection for 
II. Iood of JO illS. pcr squnre (OOt, Dntl Ih"l il "'iLL collapse 
wilh II. load of 60 Ibs. peT 5QUllTe foot. The di~lance bet"'eeQ 
ernIe" or Jlurlins should therefore not nCffd 6 feet .. , 
I,...,f~rably be 1_ than Ihis. 
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CORRUGATJ.JD S HEETS. 

The rollowing table is calcul.I<:(I for sheets 3O '~" "'ide belOre 
Ct/rrUg*ting. 

.1 i~} 
.... :1~t ~un If t .. IIIjIAJl 110\ ·'1 ~t J 

,,"- j., ., II' I&,la ~ ... 

1l;l ~NU_.......,.tI ... b 110., 
f~ or I". '''1100Il10 .,= 

• l l " B' 7' B' .' '" l.! 
I~ --"'- _L~ 1- --- ,"-

" .066 '" U. . " :oa ." "" ... ... .. , 
18 .'" 1.97 '" ,,, l!70 ,., , .. '" '61 '" ~ .... LtO 1.76 ". 192 '00 '88 18. '65 1.7.( 
!! .0!8 1.12 t.41 '" • 54 '" 15' .. , ... 1.4& 
U ,,,, .88 1.11 12' t21 '19 '18 '17 '17 1.22 

" .018 .n .91 10' " 97 97 .. " 1.00 

\OTf:..-For w~ighl~ pcr square laid with (me IIml one-half lap 
.dd 10 abo,-c Ii IJo!" «-nl. }'or wcight'l pcr Iqu.ue laid "'Ilh Iwo 
I'" add 10 .lllwc 10 pcr a:nt. 

TRANSVERSE STRENGTH . 

~------;:- --~ 

~ ~:- .-~/ i '----' 
. :, ..... -- ----p.-----.. _--- .. 

I_Unsupported length or ~hect in inches. 
t _ Thickn~ of sheet ill inches. 
b_ Width of Ih«1 in inches . 
.I_ Depth of oorrugalioRI in inches. 
W_llreaking ""eight di,t ributed in tom. 

"'- " " .. " pounds. 

w~~. , 
!mOO t. b. d. w~ __ , __ _ 

'-J31 
'e' -
T 

~ 
-oi 

l 
i 

, ," -~~ l 
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NOTES ON ROOFS AND LOADS FOR SAME. 

ArcllB of roofs aa aommoniy uecl. 

"T..!'" .... 
~ri! 'T.:" .... --.... ... ... . .... .. . ... .... 

" .. " UI~ )( " .. ''''I " 
Ji.. " 41 1.8(128 V- 21 " 2."" . " 30 " '0000 )i 18 26 3.1623 

APPROXIMATE LOADS PER SQUARE rooT J'OR ROOFS or SPlliS 

ONDER 75 rErI' INCLUDING WElGHT 0' TRUss. 

Roof covered .... ith t'OIT1lpted sheeu, unboarded - 8,., .. 

r- Roof covered witb corrug:utd sh«:t5, on board$ - - " 
<-

Roof CO\'cred with slate, on lallls - - '3 " 
So'lme, on boards 1 ~"lhick - - - - , 6 <-

Roof to"CTet! with shingles, on laths - - 00 " 
Add to _bl»'C, if plastered bc:low rafters - - 00 " 
Snow, light, weighs pcr cubic foot - 510 12 " 

For 5pan! ()\'er 7S feet lldd 4 Ills. to the .oo"c loads per .\oqlWf 

foot. 

h i$ customary 10 add 30 Ills. per square foot to the .bove fer 

sno •• nd wind when ICparate calculations are 1101 made. 

PRSSSURE or WIND ON ROOFS (UIIW). 

II_Angle of surface of roof with direction of wind. 
F _ For« of wind in Ibs. per square foot. 
A_Pressure normal to surface of roof_I" Sin. al.M 000.. .. 1. 

IJ_ Pressure perpendicular Indirection of wind_FCot.a. Sin.a.L'IIQou. 
C-Preuure parallel to direction of wind_F Sin. n t.&I 0.. •. 

111,1. or root ...... ,0 100 ,., I"" -too ." 700 800 
A-JI'X . 1~ ... _" .56 .83 .95 1.00 I.OZ 1.1)1 I_ 
B_JI'x :~¥ .24 .• 2 Jll .f)( .&1 .. .85 .11 1 . 
o-rx .1)1 .M .15 .33 . 63 .13 .85 .96 .W 1,_ - -

r{ I -
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ROOF TRUSSES. 

~~M tor tln411l8' atre1111e6 In membel"ll tor root tr..- or 
the dttrervnt tyPt18 and pltch_ aa given 

below and or any lipan. 
RULL_To find the fi.lress in any member multiply the coeffi. 

cient given ror that member by lotal de:ld loat\ c,,"ied by I~ 
_pan in f~lxdi51l1nce between trusses in reetx weight per 
juare foot). If the truss is acted u!,on by wj'1(l fol'ttll, or other 
ruymmctricallollding, the stresses in the members must be cal-
bled acoord ingly and combined with the dead load "t~ as 

ilund below. -,- .I'/'CK. (htQ t. ...... ) ,- I SO" I , 
NOTIt.-Heary lines 

t 1. . .,. .B3II 1.010 
d~e oompre!I!;ion and 

.". light lines tension memo a :m .625 .m .917 I£f .. "" .660 .". .938 "'~ Loads aTe COn- .' 
~ ..,. A33 .00 .625 sidcred as concentrated -
~t 

... J11 .... ",. at the Joints. T .188 217 .2.111 .813 

.". .833 .938 t.l2£l 

~ 
D;j ... , .666 .m .m 
~ . • 568 .666 • 183 ... , . 

" .625 • 721 .833 UK2 • ... • 
" 

..,. .. " . .., . 625 • • 165 .167 .1" ... 0 .. .165 .167 .180 "" i' 

.... .l!1111 ..,. .U7 

F~[1 .m .. 7< .m 1.178 • .718 .. 12 ."" 1.131 • ... , .". .... 1."" 11 

" .580 .687 .810 1."" ~ .... .". .875 1.'" D 

• ... .660 .750 .833 
.87' .. " .500 .625 

~ .104 .108 .11 2 .116 I .093 .108 .125 • 1" Fla". 3 • . . 
"'" 216 m .231l 

~\:/ . .093 .108 .1'" • 1" I .104 .108 .112 .tl6 • .187 217 .2.111 .313 , 
.280 .825 . .,. .• " 
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STANDARD WALL BEARING PLATES FOR 

::I-BEAMS AND OHANNELS. 

STANDARD STElL WALL SURING PLAm 

<; .. ~ w.a.n.J,.I ••• I:&'-' 
for Plaloo hili", .. • Dofl','1Ma or , 

J Ii H i~ l!l .... , 
1 o. J; H --I ~ I • 
-'---f-- • 

3", 4", 5° &lid 6" .. 6" 6"_ 6", I" I.. " ,., , 
S", 4/', 6" &lid 6", ... ~, 6". 6') I" I.' " U • 
i " ud 8" ........... ." 8"~ 8' I I" .. , .• 00 
7" lAd 8" ........... ." 8". 8" I" ... , .• 00 " 9'" &Dd 10" .......... ." 8"d2) I" , .• " I" " 9" &lid 10" .......... ." 8"dlV I" , .• " 12.0 ~ 
12" 1 31.51be. ........ 12" 12"012' I" 7.' 10.8 100 ~ 
12" I S!.51hs ......... 12" IlV'd2' I" 7.' I.' 1&0 11 
12" I 41) lba., IS" 14flbs. 12" 12".16" \" , .. 1404 24.0 " 12" I ~o lbs., 15" r .. fib&. 12" 12"d6' I " , .• 14.4 24.' 51 
15"160 wI! 80 lbs. .... an 12"x18' \" 10.8 \6.2 27.' « 
15" 160 &lid 80 111&. ...• 12" 1'2"d8' I " 108 I" 27.0 '1 
18", !Ou &Dd 24" ..... W' 16".16' I " I" 19.2 "'. n 

• t:o;e the Ih ickrr plate lor bearing Yaluell uceeding too..., giWI 
UlKU,r common brickwork. 
~rc bearing , .. lues gh'cn in above table are figured on I"" 

follo .... illg .. llo .... able 10lL<:h l~r squ.uc inch: 
Common brick work 100 Ibs. J.'irst clllS!! brickwork I So ltK. 

Ordinary 11IMOtlry 250 100. 
Whell end reaction exceed, the Ilbo,'c lIA(c bearing valuei 

special plates will be p .. ;,,·ided. -zo!' nnd 14" beams will lI.wdly 
require 5l'c<:ial cal<.:ulations. 

I,nd reaction for unifonnly distributed I..-d equals load Q 

beam di"ided by 2. 
lkaring arK in lKJ.uare inches equals cnd reaction in pooodt 

.li,·idcd by tbc Illlo .. ·.hle bearing pcr lKJ.u.re inch. 

-



STAtiOARO WALL ANCHORS FOR ~ BEAMS AND CHANNE.LS. 

-J 

No.". !<o' o. ~. 

} 
~NO. 8. :-; ... 6 • 

• AIl ....... ".1 for ancho ... ,«1 , except ~'",. 7 .ad • pan,." ",Mch may be 
all or ",.11 •• 1.1. Il'On. AI] .,,,,ho •• ate .h'ppd 10_ and ,I .... ,d (l< bolted to 

... In ,h. field : and In onl .... 10 ,"s"id ''''0 ,ilo holco';n.he .omopltc •• nch.,... 
... Id be 10 ..,loc'cd 'hal hoi .. (0' them IDd 'heir conm,c,IOfII may"" II" . 
... "ilh •• ,i",," obo¥o Include ,h. bol~, or ,;y ... (or field CO<>I>e<:.I"" •• 

ABChol"l No». ' , It 3. 4 and 6 n. """,,,,on In buildillJl (on,"''':' ;on;.'''' '1'11, 
b,lo. No. 5 •• j,h or wi,hou. -edi<:o ... mottl, uK<! for brld&. wo,k ud 

.r""ad.tIonl;th.wnhcrforN'o. 7 .... """.ld • ." .. Ill .... ybe .i''' .... 
............ Of .... «1 plal_; upa"';o" i00i .. No.' .... <II UN h. ""p"!' _ rk 

foMe1I .... _ ... de. , 10 brick ... n .. 

".e 
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THE <.:.\ "NEOlE ST":J.'L (;01.1f' ~\NY. LI ;n 

STANDARD CAST IRON SEPARATORS FOR 
I-BEAMS. 

Sepanlon for 18", 2IY' aod 24" beams are made of "" metal. 
" "6" to IS" beams au made of ~" metal. 

" 5" bums aod IlDder are mad. of Jill metal. 

S EP"A"TOR8 W I T H T WO B O LTS. 

-B ITli IISQ. 14J( 7}( 
Ii 2 20 18(1. 14.]: 7J( 
Il 3 20 65. 13)( 7 
BSO 18 55. 12}( 6}( 
B 4 15 8(1. 13" 7)( 
B 5 15 60. 12K 6K 
B 7 15 42. 11K 6:4 
B 8 12 40. II,!{ 6 
II 9 12 31.5 10J( 5J( 

"" !~ 9)( 3 . .jT- ).s0l32:-6"JIO 
Ji' 10 9)( 3.41 " 28. ala 
¥ 10 8)4 3.23 " 25. 3.10 
K 9 8U 3.16 ,. 16. 2.75 
K 7~ 9 3.35 •. 15. LiS 
K 7'~ 8){ 3.23 ., IS. \.is 
K 7~ 7){ 2.98 " 15. LiS 
t( 6 7~ 2S8 •. 11. UO 
J'( 6 7)( 2.92 .. ~ 

II ' - 12 -40.0 11,!{ 6 ~ 
B 9 12 31.5 10J( 5¥ ;4 

7~ 1.49 .12.')- " -. -1M 
7)( 1.46 ,. 10. u.o 

• Bli 10 25.0 10}i 5}4 K 
BI3 9 21.0 9t~ 5 ~ 
Bt5 8 18.0 8~ 4); U 

6K UO ,. 8. L~ 

6J(" 1.34'· 7. 1.00 
5}( 1.28" 6. 1.00 

BI1 7 15.0 71i . '. J1 '''; L25 .. •• .75 
BI9 , 

I~~ 7." 4 J{ ' U L22 " •• .60 
Il2I , 9.7 6~ 3~ J{ ." 1.16 " 3. ... 
1l2S 4 7.5 5,* SJ.( JI ." 1.13 .. 3. ." 1177 3~:~3 " .~ 0.70 • 09 ,. .~ 

- . . 

'8' --
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NOTES ON STANDARD CONNECTION 

ANGLES FOR CARNEGIE I -BEAMS AND 
OHANNELS. 

Standard (Qnnedion Ilnglcs for all ~izes and weights of 
St.andard l:-Ikams and Channels manU{:\Clured by"I1>e Carnegie 
Steel ComplulY, Limited are illu~trated on page 183. These 
conncelions IUC de~igncd on the boIsis of ,UI allownble shearing 
"w.s of 10,000 !I)$. p<:' sqllare inch Itnd n henring stress of 
20,000 Ills. pc, squo.re inch Oil rivets or bolts, corresponding 
, .. jth extreme fiber SIrew5 of 16,000 Ibs. per square ineh. "[be 
number of rivets or bolts required is found to be tkpendcnt, 
in moM irutall(:C$, ',In their bearing values. 

The conn«tiOl\$ h .. ,-c ~n proponioned with • ,iew to co''· 
ering "101>1 ca..e5 occurring in ordinary practice with the usual 
rtlations of depth of heam to length of span. In c:zlr('1Il(' in
~11«<, however, where beams of short relali,-c 51_n leujillu are 
Ic.ded to thdr full Qlpacily or when beams frame opposite ('aeh 
(JIbe. into another beam with web thickness leu Ihan I~", it 
Ny b(. fOllnd necessary to make pro":i$ion for additional strtnglh 
in the oonnectioM. The limiting sp~n length$, at and abo~e 

... hieh the ~t:lndn rd conne<:tion angle!! mny be ~ with perfect 
gfety, art gi .. en ill the following table: 

Table or Millimum SpaDI or I-J!eam.l I:lr whieb Studard. OoIlDflCiioD 
-'!!fIN m,y be Barely Used with Bwu .l.Iladed 

10 llI,ir hli Capacity. 

""':"" :11 DoIipa~ 
j,i ......... Ii] 

•• .. I. • =.9 ... li .... Ii ... Ijl .- "-
U"-80. , ... 21.0 15"42. '0. 10.5 7"-15. lba. r 6.~ 
!O"-80. " . 1&0 12"-40. " 9.0 &"-12.25" 6.0 .. " 17.0 " 31.5 u 7.5 5"- 9.75 " '.0 
18"-M. " 14.0 HV'-25. " 9.5 4" - 7.5 " to 
U"-80. .. '&0 9"-21. .. ., 8"- 5.6 " '.0 
" ... .. ,., 8"-18. " 6.5 



STANDAR D CO NNECTION ANGLES 
FOR I · BE ..... S .. ND C H .. NNE LS . 

• ' 11. 4' . K"L-,:t.'Ii:. Wd;Io, Ji.41k 

~. . • • • . . - ~- • r .... ' l'aDd ",' , ' • 

.... 5<=i;:~~=-d 

1~~t":-'lj''''''tij·.'', ,, ... 
6'" 4' . H' L-o!J·I,. 

1!..! ,., .,- .. 
, rOt" ,.'1' • 
• l . • • -•• aM r·. 

" "'. "'-. == ..... -- ..... ~ ,,,·t,,. t'" ,,,. 

.!':¥ We;,h' 'l.IU.-
M 

6'" 4'" h'L- o!l'l, 
Wcig~, •. ~ It. 

~ - ..... .; 
' J<.' t,,· 'J<.' 

ir-~' 
All bob r .... v.-BoI ...... Rl_ 

• 
• r .... J'..,..j 6" 1"1 

and t · • 

c ...... ,,,. ,,,. 

Tbo ..... 'Cbt$ '" c.",.-.ionI. ,,,,,Iude ohop aDd fidd riyetl. 
~}>'_c v.I.U ."J.a: •. 



CONNECTIONS FOR DIFFERENT DEPTHS 
OF BEAMS FRAMING OPPOSITE , 

If~: ~glj 
till L'tlo< 1· .. bo " .11~ 

.s" . ~!WI .. " r. 

.~. 0 '.3,) ! 0 ~ '~ 

's". ~"d 10" ' , 

C", L',. 

°o .:'{ 
? '. 
~ 

l '" ... ot ~ .. 
,,' 1 aACI ," .. 

u" . ~n" 10"1. 

,,-
• 

,," , ""d 9"" 

n " ] ""d S"1. 

,," I and ," .. 1<1' [ and 6" " 
po l a!WI 6" 1 
8" ' al>d 6"1. 

\ 0 r,. 51andard c,,"_,_ .",teo ~ 
,·1 ~nd 6" 1. 

(x'~ 0 ~ 10 ~ ued Of! "''''''' btoo ... 
... .£ I-- ,~unw- P"'~ uu~k 2K" 
__ .....G- "" . , ....... an~1n "' ...... Ieo' 

" " .... d6·1. 
,_ .... . 

.< 

,r;:;), 
'c;;" -
T 

D<'<ii 



STANDARD SPACING AND DIMENSIONS OF 
RIVET AND BOLT HOLES THROUGH 

FLANGES AND CONNEOTION 
ANGLES OF I·BEAMB. 

..:!:- - .. . _~ 0 

:..... ...... 

'4 

20 

18 

12 ,~ 3 

1
1
4.15 I!I 1225 
9.71!1 

-I().o .. .. , 
7.' 

3 
,., .. ,., 

"~r.i J:ra'i t 
\;;M .P I ;"5~ .. - '!i' _0-.- . 6 G ~J~_A 

" 
3 m ~ II 

[: ~' " 
"( i~ ~Iu 

9 , I'~ , 
Y- '" 

st. ., 
" , . ~ , , 

,~ ", ~ ~ 
st. ;l 

III ~ " ;. ", , 
~-.. , .~ ~ It 

m ~ " 1% • 
" 1" ~ , , ~ • .. ~ 
•• 5(. 1 

It. 5!11\ 
_ 5A.:..ft 

u 
W eights in heavy print ;;:~;;;;;;;!. 
." 11 hole« for oonne<:tions 
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STANDARD SPACING AND DIMENSIONS OF 
RIVET AND BOLT HOLES THROUGH 

FLANGES A N D CONNEOTION 
ANGLES OF OHANNELS. 
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hONNEOTIO: S FOR aO~BTANT' DIMENSION 
Z-BAR COLUMNS. 
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DETAILS OF SPLICES AND CONNECTIONS FOR 
J:-BEAMS TO GONSTANT DIMENSION 

Z-BAR COLUMNS. 
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CONVENTIONAL SIGNS FOR RIVETING 
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SIZES OF RIVET HEAOS 
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CLEARAN CES FOR MACHINE DRIVING. 
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LENGTHS OF RIVETS FOR VARIANT GRIPS. 
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EXPLANATION OF TABLES ON RIVETS 
AND PINS . 

P"'CES 19J TO 197 I,\CU;SI\·V_ 

In I ... nsmitting 5treMt"$ by l~n$ of ri'·ets, il i~ CthtOtn:lry to 

disregard the fricJion helw«n Ih" rlllru jnined, as tOO uncertain 

an dement tn be relied upon tn ~ny e~tent. The ri>"ets mu~t 

Ihen be proportioned for Ihe enlire 'Ir~ which is t., be lrans· 

mitted frmn nne I'late'or gmnp.,f plates to tJuo other, and they 

muM be of suflkient siu: and number to present ample rcsist.an(e 

10 shc.ring and afford suffidenl bearing area. 50 All 110<){ 10 cause a 

eTU!ohing of th" 11IC'taJ al the ri,·ct hole'. This btter condilion • 

.... hile g""~nlly obsc .... ·ed Wr pin~, i, 'cry onen entirely o'·er· 

looked in ri,·"led w.,rk. Its ob,.o: ....... Itt. in rno:..l CbC5 nf ri>"eted 

l,';rdI'rs ,,·ith single web<, determine-; Ihe 'iu: and number of 

ri.·ell to be !tied and freqnenlly 1\ak.,; it necessary to adopt a 

gmter thidmcu of web than would otherwi.>e be requiro:d. 

Tho!, if the web is hI! thick, the ri .... ;:1i oonnecliug Ibe same. 

with the flaug .. auglcs ha'·e " bearing >"alu" of only 3,520 n". 

for a ~" rivct, wh,le Ih",r .heating , .. luI' i, _ 2X J,JIO-..6,620 

")$. J~r ri,·ct, Ihe rit·elS being in double shear. Consequentl)·, 

,,·hile Ihe usual thickllC'<i of "eb of tloor beams for n,l ....... y 

bridges is K". il 50ITICtimcs ~ n('(bS3ry fnr ~halJow floor 

IlCIltllli to illcrca.e Ihis Ihick~ tn y.," :uwl e,·en )ill, in nrder 

that the pressUN: of the ri,·et~ upon the ..cmi.imrados nf the ri,"t"t 

boil'S be not excessi>"e between Ihe l)Oinlj of ~uJlport of floor 

beam aud of npplication of IhelOll.1 (ill .. hich space the trans

mission of strain from web 10 flange. t"k" place). 

J'ins must he calculatt.'d for ~hCl\ring, bending and bearing 

~Ire..st', hut Olle of Ihe laller 1"·0 only in mlmost Hery a.se 

determilll'S the siu: to he u,;ed. The 't ..... ~ allowed upon pin. 

bearing in brid(!:6 proponioned 10 a f.aor of safely nf five i.! 

usually I l,OOO tbs .• nd the maximum tiber 'IN:'<, by bendi,. 

• 



TU!.:I"ARN8(;IE ,,1" •. ':. (·O~!P.ANY LaUrE!> 

15·000 II> . l>I"r ·.I' .... It<· ;'I<.h. \\ i,e" r;n.,o.ol" "f I .. " are CQ!uleCl.ed 

1<llk '>:!.me I';", "" "' Ih" IO"'er chords of I", bridges, the I.i~ 

~r b:,,'o m'L,1 be .... , d>03en and the boa .... .0 plnted that at 110 

1"';111 on Ihe Ilin " 'ill Ihere bt-.n el<ce"sj"e bending $~rl'li.'l, on Ihe 

~''''Ulnption ~hal "n Ihe LeI .... 11..., ,u'aiued ~u.ally per !!qnare inch. 

'1 ;,t" folio .. ing i, the furmula ror flexure apl'lit<.\ ~o pin,: 

M_/ <r(]> or /1\11 
j2 - 8 

}1_m"IIlenl of fOn:e!l for any ~~ion through pin. 

J:'-"'re,~ pcr .... IUII..., inch ;n exlreme liben.ofpin lit that ~ion . 

. \_arca of >«lion; d_l;';'meter; ;:--j.14159. 

Tht" forces are ..""umtd 10 :act in a plane p ...... ing through the 
...... r the' pin. 

'Ihe IDble~ un fXlb"'" 195 and t96 ii"" the , .. lues of M fot 

d;ff"~n:nt dian...:I" .... of pin and (or different , .. lues o f f. 
n..., folloll ing n1unl'ks ... ill illustmte the U.>C: of Ih~ tables: 

I. A pi ll in the ool~t e r Or end shoe of " bridge hu 10 carry a 

Ioad.,r 40,000 11J~. between 1"'0 points (If supporl ; ... hnt size of 

1" 11 i~ taluirc<l. l\S.>u"'ing the di"'an«: between points Ii. ~ .• 

renetl) of .upport of bobler plates and centers of pressure of 
md posi plalel _ 2' 2"? 

I II .-Im":, ... , :-Bending '1lOO>enI5-ZO,OOO~. X 2~-50.000 inch 

1\>.. . therefore, J~1f pin reqnired for 15,000 ItIs. fiber !\tre;s. 

"lICe the allowt<.\ moment fo r 3:4" _ 50.600 as per table. 

II. Requi red the thickness of metal in the top ehord or in 11 

po.t o( 11 bridge Ihat will gi"e sufficient bearing artll\o ... j}J" 

P;lL, ha";ng to Il"1Lnsmit a sires.'! o( 60,700 1t~.; the "llowed ]lre~ . 

... ~ ~r i<lulLre inch V" bearing being 12,000 l b~. maximum. 

The bearing ":alue of Il JH" pin (or I" th ickncw o( pla~e

r 40,500 I~ .• \he...,(o..." Ihe thickness of ",etnl TC(luired_ ~:~:_ 
IS ", (lr each or tl~ 1"'0 plates in the chord or POlOt will ha"e \u rk ,.." Ihick. 



SHEARING AND BEARING VALUE OF RIVETS. 
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I'Hg CAItNEOIJl: STEEL I...'OMPANY, LUoII'n;n .. 

MAXIMUM BENDING MOMENTS OF PINS 
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" CARNROIF: STEEL OOMPANY, J,IMITEO. 

llAXIMUM BENDING MOMENTS OF PINS 

WITH EXTREME FISlER S TAES. t S 

VAII Y. NG '''OM 18,000 To 28,000 POUND. "" .ou .. .. e 'NC". -., &r...f PI. 110101'1 IJ IlIt'1·1'G1ll1lS rul rnn ITUSSa or 

". I_III"" " .. ,... ..... II •• 
...'i!<k. 

• :!II.To I 318100 3ftliOO ~~uoo ~77100 """ :l 21UtJ,; ~~IOO " ,ro 4.ill!(l(l rQ.'OOO ....., 
:)lIM) ~~"A-.oo ."." 4')i IOO moooo ""'" 0,: aUlD ""oro .,."'" ..,.. 67'.!;lOO """" g 1fI.IJCI ..... """ ""'" ....., r. .... 
lIUl':,! ."'" 5J3!'OO ""'"' ~""' 713iOO 

" lI.i.':'llj ""'" 513.."iOO '""'" "'". 7;>1!OO 

'" 17.1::.1 ""'" 6;1200 """"' 71;"lO) nr.;m , M.4K:; 51moo .. ,'" '"'''' 7im'OO ~,.., 

!~ 
119,,01;1 f>l:nilO ""'" ""'" """" ,.,.., 
~I.~ &11:.0:1 lmllOO , .... ~, ... on .... , .fl.?18 """" ..... 7lr.'0011 .. ," .. roo 

'~ 
H. I79 "'"'" 71,')jOO ..- m, .. '''"'''' " ....,;.001 """ ""'" .,.,. m"", ]1);;ti\OO r ~7.lm IIS-."..oo """" " .... '''''''' ,,= 48.707 7111'.00 ."." ""'" lo;~ 1J\IS7OO 

• rJO.2(lI) 7;;/000 "" ... ''''''''' 1131000 ,...." 

"1 6UU1I ""'" ""'" lo.J;UI(l 11!U,(I(j \:111000 ., [.1 . ..... .6 ""'" 00"'"' 1Il1.!,)X) 1~I(alO} 1378100 

" M.0S8 86.:iI(lO 1008100 Il~ \$\JXI 111llJ1O 

"I 
6fI:H5 ... .., l~ , .... 

'''''''' " flIl.4'.ltI ~IIOOO 1l:fflXl l~jQjOO 111;":100 .' 80. Ill:.! "'''' " ..... mlrtlOO II~ 

" GI. IB! , .... 1:!:l.:o3OO l37"aJO 1511100 

• 83.617 107:).J(0 ''''''''' U..'l11OO 161000) ,,.,,. 
ij &""lIIr. J III(jQ() 1:H~>;U(I it'JI!!l)} ,~ ,....., 

8l'.!1l)1 111>,.jOO ''''''''' 1: •• 1000 ""'" 1~I::.oo 
W ... 121:J.1OO /I,j(jIOO 1611000 18:nIOO .",.., 

"f 7O.11A'J , .... 
""'" =1 ';'1.700 1~13100 2J8t«KI 

7U'lW l36l!JOO 2:..'7.f900 r. 76.000 J 118100 """'" .. n.r, • 
l~ ~.ro:.l 

88.fil , . 90.76 

" 11.;.00 
II'" .u 
,,~ 'm '" " UlI.1O 



t 

1 , I J< I,. 
11\ 

" 1 
II< 
1-'{ 

" " 

" 3 
3 J< 
3 J< 
31\ 

." 3 1< 

'l'BI' c.:ARNEUlE STI!:¥L COMI' .. \N L 

BEARING VALUES OF PINS 

• 
FOR ONE INCH THICKNESS OF PLATE. 

(_Diamettr or PiB :x t" x &rea ptT Square 1Deh.) 
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STANDARD PIN-NUTS. 
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THF \'ARNF:OIF STEEL CO_ !?ANY, LIMI'l J<:L 

WEIGHT OF RrvETS AND ROUND HEADED 
BOLTS WITHOUT NUTS PER 100. 

STEEL. 
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8" ... , 53.' 85.0 '20. '67. m. ,.. m , ".8 55.9 89.3 126. ,7< 289. I '12. 397. 

" 81.3 6&, 93.7

1

133. ,'" 85O. '''. '" " 10 ".8 61.4 98.0 lag. 193. M!. 34 •. ! 431. 

10'~ ... , ... , 103. U5. 2" . I ~ "I. I , ... 
II 8<. 67.0 107. r 151. 210. ,68. .... 
Il l{ 37.' 6';1.8 III. Iss. !i' 295. m ... 
12 39.2 , .. tIli. ,164. m. ... ,9& 501. 

H ..... 1.8 '.8 11.1 j , .. .... ".0 6&0 '" 



, . 
~ I ~ ('AI:Nl'·:' ,'J:ELUOI.' LIMITf,D 

WEIGHT OF 100 BOLTS WITH SQUARE 
HEADBAND NUTS. 

~ 
DLlIIfD or ICIUS. 

.,.aI. l~ l,iD. i ill.' , . , . 
: in . ~ i:l. jill. !-~~ 1 i III. • In. 

-~ - - --,"- ,"- ,"- ,"- ,"- ,"- tIlL JIlL 
"i ' .0 ' .0 10.1i 152 ". .... ." .. 
~!. .. " '" 16 .3 ... 41.1\ ".0 UNO '.8 80 12 ,0 17 ,4 '" 43 .8 ." '" ~:i 62 " 12.8 IS.5 :l6.11 ~8 720 ](8.3 '" " " lUi 1~,6 27.8 4~.O 75.0 117.6 '" r: " .. 14.11 "" "., "., 7S.0 121.8 , .. • 

"' 10.0 1':;"0 11.8 .... " .. Hl.O 12l!.0 '" .~ " 11.0 18.5 24.0 ." '" ~O J~ I 8 , .. • 7 _~ no 18.U \!Ii,Z ".8 ".8 "'. , 1426 .. !'{ so 18 0 '" '" .... '50 W. , 1m 0 '" ••• '4.0 21.0 ... 41.1 • •• 10152 161.' "'" ~ 10.0 16 0 2"16 " .. . " , .. 111.8 1l1li.0 , .. 
1118 16.0 24.0 8-•• 0 .... n .• 117 .1' 178 tI ~;I . ' .. " .. "., 41,0 ".0 1:1:1 • 1115.0 "" ~. 

, ... ToO .. . IiL7 ... 1;.11, • ,,., 
'" ~'--. ... " .. 41.6 M.' ... IM.O :mo "" ",0 43.8 .... U 141.6 210.7 m • .. 46.0 ... 11)!l.3 16:1.8 2178 '" " 48 .11 70.2 ill.S 166.7 2H .8 "" " ... "" 7;';,6 1~3 177.8 2111.~ .", 

" .. .... 62.6 .... 1 ~.8 ]~ . O 778~ .. 
1;1 .... .... . ... eo, 187.3 :.rl'l. O 200,0 ... 

~ " .... .... DI.4 lUUI ~14 . 1 813 0 .~ 

" .... ... , 1(;4.B :m.:l "" ." " .... .... ... . . 102.0 102.8 :l88.1 M? I HO ."-" ... . ... 107 .1 171.0 2"111. 4 881.2 .W, 
" 

",I.~ . 
.. 1l~.11 I1D.6 ... M I.:l ... 

l~ " .... II? .11 1811.0 274 .7 898.8 ffi8 
~ .... I~ 2 ... ... (1(; .1 we 

"' '''' '-' 4.2 M ... ". ,U 21.8 oUiIio.aL I . -- ..., 
WEIGHTS OF NUTS AND BOLT-HEADS IN 

1 POUNDS 
For C&lculatlne the Woia'bt or, Loneer Bolte. 

• I JIaatIor .r 10111. 1000ho. 
I " 1 " " "I ,,~ 

, 
I .. • -

\\",i.h, orllenlon Nu. 

I Ind Hud .......•...• .... .017 "'- . 1:!S .'" I ." 
~ 

Wfiih. of S.W~,. N,,, 

'ro , 
.rId Head .•. .... O"!I .. '"' .M " -
....... . r •• 1 1ft luMo. , ]1~ ", , .. , Z1{ L' .. -

I W.i,b, orllU"II:M ~ut I 
ud H,"d ... . .... 1.10 2.11 3 ;8 •• .n 170 ~. 

'A"eirbt of Nju ... ~ut 
ud H .... ' " ". '" 7 .0 10,5 '" M ' ,i" -

wv 



~ 

C N , N 

DIMENSIONS AND WEIGHTS OF HOT PRESSED 
SQUARE NUTS. 

"" U.1n 1M ...a .... m.w-.. !IOt 1M rn..1lI. hl. liIl." IIIManI. IfCl .... i .. 
oat a.. ..... u. uhisNI"l ... 'I'~I .r 'l:r T"'" .... ",.,10", .. 

W, Ito III, ~ .- "-" ~ -_. 

~ 
1.5 t, " " .71 6800 
2.0 II J'f Ii .BB 3480 
4.9 10 1.06 2050 

S 7.7 II ~ Il 1.24 1290 
B.6 

* 
Il 1.24 1170 

11.8 " 1 1.41 BOO 

)': 16.7 " )': 1" 1.69 600 
17.7 I, I ); 1.69 570 

" 22.8 h " I J( 1.77 440 

~ 32.3 

II ~ '" 1.94 310 

~ 
39.S '" 2 .12 .51 
53. Il '" 2.30 100 
e3. Il 110 2.47 ,.9 

f- 1 ee. Il 1 110 2 .47 I.e 
1 94. Il 1 • ' .63 100 
I ); 103. U l y; • 2.83 97 
1" 137. 1" 2J( 3 .18 73 
I J( 145. 1/ , 1" 2J( 3 .18 e9 
I J( 186. '''' ," '" 3.64 54 
114 247. 11, '" ' 10 3.89 ., 
'" alA. I ! , 1" 3 4. •• 31.3 

'" 400. It, I II 3" 4.00 .. .8 
110 500. :!'! 110 3" 4.96 19.9 
I II 620. I II 3'( 5.30 16.2 

• 760 . :U 2 4 5 .66 13.4 
' ); 7BO. 2" • 6.80 12.8 
2J( 930. • 2 )( 4" 6.01 10.7 

214 960. ' ); 214 4J( 6.01 10.4. ." 1130. '" ." I ." 6.30 B.' 
210 1370. 2", ' 10 410 6.72 7~ 

3 1610. 

!U 3 

I 
5 7.07 e.' 

3,. 2110. ' J( ." 7.78 I 4.7 
-"" 2760. 3,. e 8.49 .e -

. 



ii,; CARNl<~Gli , • COMI ANY. LIMITF:["· 

DIMENSIONS AND WEIGHTS OF HOT 
PRES SED HEXAGON NUTS. 

I. w. ON 110. uul IIWIIWI. ,.. .. · u l !lot Prulr.lil 100001_to SIOMud. Bo!~ w",~to I 
lad Ii ...... for 1M .. laisll. hI . , ... ~~r:!: ..... "' ... "'" ~. ".ofh!li~ 

~ ~ 
of I_I. Di ... Ier. lDOlbL 

-
:< 1.3 i . )I " .68 8000 
h 2.4 

n * 
Ji .72 4170 .. 4.' . 
~ .87 2410 

i , 6.8 t. 1.01 1460 

~ 7.' t. " ]I 1.01 1410 

" 0.8 
~ " 

, 1.15 1020 ,', '4.0 i, '» 1.30 710 

~ 14.7 l, ~ '» 1.30 6.0 
19.1 I , ' )I 1.44 620 .. 22.9 I, J( ' )( 1.44 440 

~ 

I 
27.2 r n I '" 

1.59 370 
~ 39. '" 1.73 26. 

" 44. 
II '" I.BB 226 

)i 60. , 
'" l.BB '98 

~ 
, 67. ~ 

, ' J( 2,02 '76 , 64. '» ,~ 2.02 '6. 

'" 96. " ' )( 2 2.31 '04 .. 
' )( 134. ' I> '" 2:< 2.60 76 ,. 
'" 'SO. ' I. '" 2" 2.89 6. 

'" 226. ' I. ' ii 2J( 3.1B 42 ... 
' )i 300. ' I. ,~ 3 3.46 33.4-
, ~ 370. :II ' ]I 3)( 3.75 26.7 

'" 460. 2 3" 4.04 21.5 . , 450. 'll 2 3 " '.04 22.4 

'" 6SO. I' 2 " 3J( 4.33 IB.O 
' )( 660. 2 2)( 3J( 4.33 17.7 

2" 680. 2 " 2 " 4 4.62 14.7 

'" BI0. 2)( 2" 4 )( 4.91 12.3 
2j( 960. 2,0. 2 j( 4 " 5.20 10.2 

3 1150. 2 f! 3 4 j( 5.4B 8.7 
3)( 1340. 2j! 3 ,1( 6 6.77 7-6 r 3 '1 15BO. 3 ' 3" 6 ,1( 6.06 6.3 

- -

j 20: 



---, 
TIIP; OARNStl:~ STIO:]'"I, <lOll " " 

UPSET SOREW ENDS FOR ROUND A ND 

SQUARE BARS. 

-.... , ROUND BARS . SQUARE BARS. ...... .... !h_. ~-. lib <f ..... tiL" ...., 
,.~ ''''' Sm ... 1 T\ryodt If:';; ''''' ..... I nr.d, -:;::; .... ... ,.1 po"lIdo. Sm .. End .... 1001 tf perl.... wll< .... h • . n.....". h., t _ tu, h'. nrwl. '0. .nrlat. , ..... J.<b .. I •• ~.. • h r Cea~ , .... ,w. .. .. 
" ~ .". 10 " % .• " 10 I " h .... 10 " .781 9 .. 
n Ii .781 , 37 I .837 8 " I .837 8 .. I .837 8 17 
J{ I .837 8 " IJi .... 7 " II IJi .... 7 .. IJ<' 1.1165 7 " Ii 1)( I. ... 7 .. III 1.180 , 

~ I II 1)( 1.066 7 29 III 1.160 , 
I III 1.160 , 

I 
.. I" I. ... , 

" I" ' 11 !.ISO , 19 1)/ 1.389 '" .. 
r- '" I,. I.'" , 80 1)/ I.'" ", " ',I 1)< 1.284 , 17 I I( 1.490 .' " I'{ 1)/ 1.889 ')< 

I " 
Iii 1.615 • " 1,', I I( 1.~9!l , 29 Iii 1.615 • " I" II( U90 , 18 • 1.712 ." " I,', Iii 1.615 , SO 'Ji 1.837 ")i " I': , 1.712 .,. SO ' Ji 1.837 .,. 18 I,·, • 1.712 . " .. 'J<' 1.962 ." " 

lr: 
2', 1.837 ." " 2~ 2.1l37 ." .. 'j. 1.837 ." 18 2}i I !.C187 .f, '2 .. 

IJ{ ,,( 1.962 ." " 2'1 2.175 • " I fl 'J( 1.962 .v. 17 2" 12.300 • " •• 
II< 'Ii "87 ." .. 2" 2.300 • 18 
I i-! 2Y' 2.176 • 26 21~ 2.426 4 " , 2~, 2.175 • 18 2.~ '50<) • " ." 'II '.300 • .. ' Ii "" • ; I 
... .. , 2~i 2.300 • 17 3 ,,,,, 

" 21". 2!,i 2.426 • " I S,'" 2.7M '" - --
-

~. 
. ~ 
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0 
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~ 
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:~ 
'U 
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THF CARNEGIE STEr.:L COMPANY, LIMITED. 

UPSET SOREW ENDS. 
(CO~TmuED .. ) 

~~-

ROOND BARS . 

DiL of D:ia. of 
Up.'" ....... 
Sen.. JIoot of 
End. flo ...... 

I.ck... lockA 

'" .. 50 

'" "" • 2.6...99 
'J< "" 8J< 2.754 

'" 2.87tl 

'" <8'9 
'Ii '.OOl 

' Ii '.OOl 
'I< 3.100 

'" •. '" 
' Ii 3.'" 
'j( 3.317 

." 3.442 
4 '.567 
' J< 3.692 

4)i •. '" 
4» 4.028 

' Ii 4.153 
'j( ,.'" 

f 1"-""" ~. , ...... 
.... in<*.. m ... 1 

.. 
f 

J .. InerB 
- ~ 

4 '" 4 " ." " 31< '" '1< " '" 26 

." 20 ." " ')< 19 

'" " ')( 26 
')( " • " • " 8 20 • 20 

'" 18 
2j( .. 
' j( 23 
' Ii 21 

• • 
" " 

SQUARE BARS . 

Ilia •• r D:i .. of 1 1'~'f 
''''' Son.ot fIo,,,"" If..", .. 

"" . looI.r ,... i~'~. ~ i:~ .... n.-..l. M.. I ........ iQ<UI. 11<10&. Po, COlli .. 

'" "" '" 18 
')( <8" ." " ' il 8.OOl '" " ' >i '.004 ')< 19 

' )< 3.100 ')( 21 
'>i 8.225 ')( " 'J< .22.1 ' )( 19 
'J( 3.317 • 20 

'" 3.442 • .. ." 3.442 • 18 

4 '.567 3 " 4" 3.692 , 
" 4J< 3.692 • 19 

' /i 3.923 '" " ." 4.028 ,~ 21 
' Ii 4.153 2J~ 19 

I 

RF.M ARKS._A~ up"""I", ,..,duee. the ",o"ith, ""'s havi", .he ..,mo 
ru...,<to, . t l"OQtor .h,cad as .hat o( the!baf Invlfi.b ly bfC~~ in ,\'e oc.o_ eM 
.. k,,. .... w.o d,."uc.IM, wi.hout developiD; .he fuTi •• ,..,ng,h of . he biro. It 
io.h=f..,.e nea: .. :.,y \0 m.k<>up fOf .hi, 10<1 I" "'c"g.h by .n u ces. o( ",ct.t 
.. the upset OC'""'" .od. ovcr .h •• in.he It..., . 

The .bove ub!c i. , h • • _ It or ""mco"" ...... on finilhw ba .. mode by 
TbeCam<aio Steel Com~ny . Liml'ed, " . d ;iv<:s p'oporrl"", \h, .... ;U c'u,"" .he 
""0 i><uk In ",~ body in puC''''''''' ' o . he up'" end. 

Tbe "",..,w thrudor in abovc .able .... he Fnnklin [" .. i,u.e .. ~nda"l. 
To m.ke oce "pte, end for ".' [.,.,&,h or .h,ea,[ allow 6" !eDII.h or ,od 

oddi.",,.AI. 



N 

STANDARD SOREW THREADS, N UTS AND 
_ _ BOLT HEADS.-~M byl.b. Jruklilliutitlr.lf. 

SOR EW THREADS. I\ut! Ind Bolt Helds ~ 
detennined by the (oll01l"idf 
rule. which Ipply to botb 
Squore mnd I lexagon l'\U!OI: 

'~~".':~:". I Shor. dl> ... ~t .. or ",m,b ""I 
""",;:_ -'HXdla ofbolt'l- Jiio. 

'1IIIoofnr..leo<>. rlahU.,udlol .... _"'of"l< Short di.m~'.r 01 finished .... 

DiL of Di&. at Root Threads _ ' MiX dla. of boll _,. ,·,6 i._ 

Serew. of ~. per ilIcb. Thkkn ... oIrou,b IWt 

illCb.. iDeb.. Ko. -dia __ ofbolt. 
:;---J---;;;; 

, 

i 
~ 
'" ' )( 

'" ' J< 
' jj 
H' 
' I' 
2 
2)( 
2J< 
2 j( 
8 
3 )( 
8J< 
8 j( 
4 
4 )( 
4J< 
4 j( 
6 
6)( 
6J< 
6j( 

• 

.185 20 Thlci<neo. 01 r;.u.h"'" n~t 

.240 18 _dl ... ,e:.ctolbolo-••• 6b> • 

. 294 16 Sbon dia.,uet tL roulh "-I 

.344. 14 - .U X dla.tLboI.+Kia. 

.400 13 Sbort cll •. of hub"'" b .. d 

.454 1,2, - . Joi" X dia. oIboI'+ •• ,6 10. .607 

.620 10 Thlcknea. oIrou,h hed 

.731 9 _X·hOttdi •. othead. 
8 Thlck.- orfi ni.hed hud 

.837 7 _ di •. ofOOI._ , ·, 61n. .940 
1.065 7 The long diameter nf • 
1.160 6 hexngon nut ma,-beobuintd 
1.284 6 by rnuhi,)lying the shott 
1 389 5~ diameter by 1. 155 and tlw 
1.490 5 long diamete r of a 5q1t1.K 
1.6 1 5 5 nUl by multiplying Ihe s/t.-n 
1 .712 4 }i dinmeler by 1.4 ' 4. 
1.962 4~ 
2.175 4. The abo .. e standard; h 
30425 4 &crew th reads, nuts and b<> 
2.629 3 }i head!! were N:<.'Ommcnde. 
2.879 3 1L by the Franklin Institute ill 

p Dec. 1Sl4. The stnndard ~ 
g:~?? 3 :,( lerew Ihreads llllll been ve" 

3 generally odopled in the 
3.567 :,L Uniled !>tates, but the prt 
3.798 ,.. portions recommended r..~ 
4.028 2)( nuts and bolt heRds ha,·c DO! 
4 .265 2 ,Hi found general acceptance br. 
4.480 2~ cause of the odd sileo of I-.r 
4.730 2 '" -not u~ually rolled lor t~ 
4.953 2Ji nlill5--l"C<juired to make tl . 
6.203 2 Ji nut. 
6 .423 2 ~ 



WHITWORTH'S STANDARD ANGULAR 
SOREW THREADS, 

Angle.,f thread SSo. 
Depth of Ih~ad _ pitch 

of lIC~W. 
}i of deplh is rounded off 

nl lOp and bottOIlI. 
'umher of I h~alb 10 the inch in squa~ threads _ >' Ihe num· 

ber in angulnr thft.' I a< s • 
Jia. .t n .... 10 Pi ..... It Pi .. tt l\r1W It •• ...... ..... n 
1InY. t.Iot loeL .... t.Iot i..... &m... t.Iot ia,L •. IlIoi",L ..... 

It. Jt. ... I.. ... .. ... "'--. 
" 18 

" " 12 
II 
to 
S 

I 
I" 
1)( 
III 
I" 
III 
IJ( 

--, 
7 
7 
6 
6 
5 , 

, 
')( 

'" ' J( • ')( ." 

." • • .,. .,. 
')( 
')( , 

• • 4.1( 2" 
4." 2" 
' J( !J( 
5 'j( 
6)( 2~ 
5', 2" 
6U' 2Ji III '" 'j( , '" STANDARD STEAM, GAS AND WATER- PIPE, 

AI u1actu.red Ii th N oa.1 TlIbe W u 00 ... • ,., M 

DlillTD It IleUs. ... -~." 1''';Il0l .awol' 
_10111", w"t.t po<' ""'" ""'" .. '" ."'" ..... ~ . .. "" .!"-I. ~1tnIIl. ....... _ .... - 01' ........ 

'" .405 ZI .068 25" ... " ~ ... .... .088 13'U . .. I' 
Ji .675 .... .091 7liU ." 18 " ... ..,. .109 " .. 0." " :- 1.05 ..,. .113 ". 1.12 " 1 1.315 I.MS .134 166.. 1.67 II" 
I~ I." 1.88 .140 ,." ... II" Ih I.' 1.611 .145 "" 1 <6, II" , . '.375 '''' .1" 42.91 3.61 II" 
'ii '375 .. " .204 .. I 5.74 , 
• 3.5 >067 .217 19.5 7." , 
'M •• 3.&18 . ... 14.67 '.00 , 
• •. , Hl26 .m 11.31 10.66 , 
." 5. . ... . .. , '.02 12,49 , 
• 5.'" I;JU5 .25' 7.' 14.50 , 
• '''' .'" .280 '.98 18.76 , 
7 7.'" 7.'" .SOI ." ... " , , .'" 7.982 .... '" 28.18 , 
• S .... .'" .... .... 13.70 , 
" to" 10.019 .... 1.82 , .. 00 , 

--



SPIKES, NAILS AND TAOKS. 

IUDill rtIII. 'l'W llIU. ! c.... rw.ur. rrm. WIll utta o)uD' IIOJ I1lLl 

J 11.~1::"~" _I .... _ "".:.1 .... Sa _ .... I I~ir# I'" ~ .. 1i~m...... ~ 

4d I ~'. S80 . 761 4" .~ l!3 4d l Jo'N 100 
6d IJ4''' .0764 275 .orm 500 4-'" 17 6d IW' 200 
6d JI. 210 .0641 3&0 5" .1$7 13 lid" 150 
7d ).(". 160 .06(1 315 5~". 11 7d ~' 120 
8d ~W .0935 115 .0720 214 6" .2893 10 &1 W Sf, 
9d rJoi'.096S 93 .07201 196 S,W.2".... 7~ 9d W 75 

lOti 3" J.11m n.0808 1377N .22-4 7 IOd 3" 60 
12<1 3).(" 1144 60'~ II!? 8" .864 5 1!d ,3,)4' 60 
IIId 3M'~ .I285; .s. 90 9" .364 4~ 16d 3},'" .flI "" !'" il 31 .101 52 . ... 20d I"" !O 
SOd W .181 22. . .. SOd 4~" 16 
40d " .!04 17 .. . 4J)d 5" I 14 
50d W 13 . 50d S,W;'I " 
SOd " .&.7 11 . 60d 'V' 8 

TACKS . 

, ... t..(IL I JUI_ , ... 'T 'm" ,,. 
"rr' ~~ ~ IL .... ,..... ~ ..- ~ 

I )i ~ , ", '000 14 

H 
1141 

I " )} I"" 6 )': "" 16 I" , 0100 8 .000 18 
I I .. ." )':. 6400 I' U 1600 " OIl , 

"" I' I'" .. :;'t m .. '" WROUGHT BPlKES. 

.D!Mr It . u,: fI. U1I1 .... 

" .... 
~ 

, .... .. h' .... .. Ii .... .. ~ , ... .. !. i ..... .. ",.. • • ~:' ."" k , 
"'" 7 1161 ... ... .. , .. ." I"" I'" 8 '" '" '" ~ I • 1650 "35 , 57' ... 300 ." 1464 I'" 10 " I "" , 1650 930 742 " .. , 
~1!92 '" 57. " '" lao 



dB: OARNE<IJR ~Tl-LL COWI'ANY LI~.nTB:D. 

STANDARD CLEVIS NUTS. 

; -~IR 1--

" .. : I 
r"'-Q"',:,D ~ 

~ ';: ~:l: : ;®-I! . -- t-, .... I 
i)i5ID.nce I I cnn be made to $uit connections. 

..... A A 8 C D§ F 
~ - .. 

• .... • ,-1--- ...... 'l'itlll .... .... -_. • "'-.... .. .. .- .. .. • • . .. . • ... .... ... '!:::' .,. , ... n.....c. Pwk . 
... ... ... L- .. .. 

- - - - -
,~. ' ll ' ii ' ll 4'. '" • " '" ,;< 
:~ ' j( I ~ p. S" '" '" .. ' ,\ . )( 

' li " '" ,;< 0" ! ,; j( ' h ')( 

:~ ,;< : ~ ,;< ,,, 6 ':i , )< )( ' t. ' )( , • '" • )< '" " 3t • ')( 

:~ 
, 

'" 2}~ 5311 6}. '''' 
~ 

81' , ')( I n.~ 2" · , ' Ii OJ< 2" ·t, ')( 

:U 2'-1 '" '" °ii 7 . ;< 't, 'll .... 2)( 
:a 'J( °ii 7 2;< '!, '" t~ :~ ')( '" 01' 7 2;< ' t, '1' 

'" :u ' ii '" 7 ,;< ;< 1* ' ii 
' /I ,, ~ 

'" 7;< • 3' ; ' ii ' ii , 
'" :u ." 7" • . )-, '" '" ' ii -:): ." '" 7" • '" '" .;< ' ii 
' 1< ' II ,~ 7;< • ." ' ll . ;< 3}, 

:g ' j( • .;< 7" • ." ' ii '" ' ii . ;< · . 7;< • '" '" '" ' ii -:~ '" :tl '" 
, 8 .' ~ 4 ' )I 

~ 
' ll • • , 

'" 4 ' )( ." Bl ' Ii ' 1< ' Ii 9 ." 4 ')I ." a" '" 3', , 
'" • ' J( 'll 

:iI 'J( :~ ' J( 
, 

' Ii • ' J( 'll 
' J( ." , '" • P ( '1< 

:~ ." · . · . 9 ." • ' J( ." '" 'q ." 9)( 9 , )1 '" '" 'II 3!{ 2, 3}i 9J..: 9 4J( ' ll 5'4' '" 'U ." '~ . " 9'( 9 4J( ' ll , ,( '" 'ij , 31' 2 ~ , 11 )( 9 4)1 '" '''' ~U_ 
• Tbis O e"is used for all smaller Hars. 

r 



-
TUB' CARNEGIE STFFJ" COMPANY, lI'f 

STANDARD SLEEVE NUTS. 

OlMlNSIDNS IN INCH' • . 

I 

-C===:::D~~n 
............ 

"'. ..... m . 

-



"-T',I 
14 
->If 
-, 01Y. 
"'(1 ........, 

0'" 

.~,.~ ... ""J :>:>"'1'''''11'' no ql!'" I~~l~m ,~U '.pnpul a qtll .... 1 
""'l )0 .(poq .~ "."~'!'I' OW,,", "! P~O<!JQ ",u'~14.L ,.vq JO lVq, .OAO ... ' .. 
'lIO>' ,3d (11.-, '! p~q U! I~""'UI~ ·.r~'" "'I~ "'V"""'I .J<, P"~ No/,l JOJ 0P"'H 

~6 I &1 '1,(,;,'H:~',9 " 
}dl &','1'<: till i-I'S 6 01 8 I ··':I'll I. tot '1 " 

0' '1IIO'Clhll~H':I'l~19 01 ~9 T '"~lT ,";O",l':lo",t 9 
~i8 I'S "OZD,11 Ei'l.8 OT ~ .. I ~,1t ',9 Sf to 9 
";0 l:'l "'el··,tl~,l'St II .. aT 9 tI "-,JoT""L, 9t~·It. '1 
(!c C ~fW~·tT~'Ei'l. 016 be i'l ',&1 ',,(,",101 L 9 
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THE CARNSOlE STEKL COMP AN\'. LI:t.IlTEO. 

DEOIMALS OF A FOOT FOR EAOH h OF 
AN INCH. 
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T IB CARNBOIB STKEL COMPANY. ,IMITI D. 

DEOIMALS OF A FOOT FOR EACH h OF 
AN INOH 
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TII.lt CARN:B:GlE STEEL COMPAN" LIMITED. 

DEOIMALS OF AN mOH FOR EAOH Y.rth. 

t id .. .'(Uu. Decimal. FractioD ...... ... .... .....,. """'-
----~ 

1 .015625 33 .515625 
1 2 .03125 17 3' .53125 

3 .046875 36 .546875 
2 • .0626 1-16 18 36 .5625 9-16 

• .078125 37 .578125 
3 6 .09375 ,. 38 .59375 

7 .109376 3. .609375 

• 8 .126 1-8 20 .0 .625 '-S 
• .140625 ., .64.062 

• 10 .15625 21 .2 .65625 
11 .171875 .3 .671875 

6 12 .1876 3-16 22 .. .6875 11-10 

13 .203125 •• .703125 
7 ,. .2 1875 23 46 .71875 ,. .234376 '7 .73437tl 
8 16 .2' 1-4 2' .8 .76 3-4 

1- 17 . 265625 •• ~76562 

• 18 .28 125 26 .0 .78125 ,. .296875 ., .796875 
10 20 .3125 5-16 2. '2 .8125 13-16 

21 .329126 .3 .82B125 
11 22 .34375 27 •• .84375 

23 .359376 •• .B59375 

I 
12 2. .375 3-8 2. .6 .B76 7-8 

2. .390625 67 .89002 
13 .. .40625 2 • 6. .00625 

27 .421875 •• .921875 
I . 28 .4376 7-1 6 30 60 .9376 15-16 

2. .45312 5 61 .953125

1 " 30 .46876 31 62 .96B76 
31 .484375 63 .984376 

16 32 •• 1-2 32 04 1. ,_ 
-



THE': CARNEGIE aTE~.L COMPA:-l'Y. LIMITED_ 

TABLE OE' B ATTER S. 

IntermedIate lengths 

.,. 
,"" ." •• •• 
,"" 

and lengths abo,"c those gIven In the tshle ca ll 
be found by· interpolation. 

". 

-



THE CARNEGIE STEEL COMPANY. UMlTED. 

UNITED S TATES STANDARD G A.UGE 
FOR SHEET A N D PLATE IRON AND STEEL. 
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THE CARSF.OIK STE'P:L 001 "'" 

MANUFACTURERS 

STANDARD SPEOIFI OATIONS. 

STRUCTURAL EITEEL. 

I"al~riool. ' I he .... ",Ia,,] 1M,'" ,of ,h. ,.>, \,i ... ;< r..,.. .1"",mI 

.,t.., .. ,hAil be ... oh_n by ,he ("11.,...,,,,, .Ic.,e\, 

0" ,_. cu, from ",ber "' ... ,i.1 'h~ """ "ieee b\')' ho 

d,h ... ,he oame •• for pl., .. 0< It .... ) be Ilia' .... ' 00" tu""'" 

_""U be -ed ,on aft <>rial"') k .... h <.t S [,"'h .... u .... 

.. hen 1M ,h;.k_ .. ~ 'he finioh .. t .... , .... 1 i. &.111 i .. d. ".- J.oo. 

,"' 



THB CARNl!JOlE STEEL COWPA,NY. LIMITItD, 

......... 

'n .'h ... h n ... ,"" ~"""p."'" ohall "" n ......... ~ In • IenaIh 

filuot ,,, o.i."""" ,;"'~, ,b~ ,hick...,..; ."'I .... c.p'l n _nd. ~ 
6-I1O>("h or ..... In d;. ........ , in ... hleh UN 'be d".,ption "'all 

t .. mea",~ In" knk'" "'Ioal ' " .;"h, "meo 'be <I;. ....... 0( 

"<tk~' '~".,1. T.,u , ... , .,;.ec~ ..... n h. 'kit"" f, .. ", e&eh ",d • 

"H' ...... ,h •• '~.'m.nl I. I" he I ... ed in ,"" ~""";,iooo in ... h·h il COMes 

<~ ......... . _ ..... 'u. 

.... :' .. nll ... r,_ " .... 'M .poel_" ""-",;nlt' _ h ma,.rial j. 

,,, I .. .,m,"',I), '''''''''''' bof_ ,_I"". 

~. Ev.ry fini>h"d pi«e of ., ... 1 ..... n "" "0"'1',,d ",;,h 'h~ 

1.1"", '" n,.1t "lim""" and .. .,.1 (.,.. pin ...... 11 ha". 'he bluw,w 

" .. It .",m"", "am",," "" ,""",Id.. IH ... , alld Iooc;" ...... I, .tw1 

>"'0111';"'.< (," 1'''' 1''''''' ."d .,Itr ......... , maj- be .hlp,,,.1 I" 

bo.tndk. _~,",l)' ... Ired '''K'<'h~r, with ,h. blow.,.. " •• 1, "~"'I.><r 

on a m .... 1 '"'' ."""hed. 

7. l-, ... l for 
lI..n .... )' HridRet _ 
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THE CARNWIE STBBL COMPANY. LIMITED. 

_, ....... t. t'l,ima'" .. ~h. I~.® ,n :"'M I ..... "" • .,.,.. "'IU1t"< 

Inch. 

Eluti<: 1i"';' ...... I ..... ,to;." ,~ ... h.1r,he "lti .... , .......... 11 •. 

Elonp'ion , 2G]>O< «"'. 
IlendinK 'eo! , 18(1 dq ...... Ra. on h .. lf. ,.,'1, ....... f .. <l" ," 

"n "" .. id. ofho .. , ponion. 

Inch, 

EIa .. ie lim;I, n'~ 1<0.. ,"'n ,,,,,·h,,lf , ,,. "hirna •• ,'rc:t'¥'h. 

):J.onp,ion.2.i ..... cc:nt. 

11ead; .... ' eo!, 1>0 ~ fl •• on " ... If ... i,h"", rnoct ..... 

_ ,~ .. oide eI be ... """ion . 

.. _"" ... I I . liloi..,,,.e ""'''l'h, 00,(0) '0 m.rnl 1,,, .. ,,d.]>O< "'I""" 

hoch. 

... t", ... 

E Ia .. k lim;,. ,",' I .... , ... " ""e·halr,h. uldmat •• ,,,,,, ... 10 . 

EI""Ir-'. ;"n. Zl ]>O< c." ,. 

l lendinl( '<>0'. 11(1 d"lp· ...... ~ dillomelu "1".1 I" Ibkk_ 

',"' "{"i",,. , ... ,ed, "ilhoUl f .... "u .... "" "",okk elben. poni"". 

1:/. I'in. made r,..,,,, .,;, 10 .. eI,h. ahove ......,.Io<oed uadeorl 

...... 1 .... n. on .poeilllen t ... pIeo: .. c .. , a,. depth of ""'" i"" ... 

r ....... OlIn"". of /inW>«l rn .... ri.ol. ftll ,h. 1'10)·...,.1 .... "''"'''*'''' 
...... he ... de of .... I from .. hid, ther • ..., ."Ikd. for "h;maI • 

.......... 10 •• Ia .. ic limit •• nd "" .. dinr. !,u'lh. ~uir«lelonr.';" 

.h.n ... dec .... a-.e<I.;]>O< cenl. 

&,. ..... "... 13. ~:l..,·ba< m.kTial. 1'" In,-h ••• ",11 .. " I" ,hidm,," . mado 

,.r .I,h .. "f 'he: "bove·me",ioMd I( .. d •• "f •• «1. 0 ... 11 . ''', ,no 

I'i«". CUt rrom r.ni.hed mo,.rial, ~II ,h ..... ul"' .... " •• eI ,ho 

IIn~ eI .. ",,1 f,..,,,, ~'hi<h i, I. roIl«I. .-.,.. ,hkl_ ,..... , ... 

,han P i Inc'-. tb.,.... .. ill .... u.,~ • ~""'''''. in ,h . .... 

"""'''11. eI .1onjI: •• ion eI I loe1 cen,. r,,.. _"h , ~ eI an 

". 



fHE CARNEOI1II8TEKL OOboIPANY, LIMlT£D 

" .. ..-.e oI,hkk_, to a n,mlDlU'" ol~)M' un,. fw mNi ..... 

,' .... 1 oft<! Z.l pe. un,. (~I<i' ...... 1. 

.......... 'u. 
orl .. n 

"'-. 
I . . ."ull .i.., ,_ 01 so .. 1 ~y .... han ohall be m'juiR<! to obow 

"'" len than 10 ..... cent, ~Ionp,;on In .b~ body oltbe boo', and 

--' ... ,. "'-'. 

,."olle ........ ,th "'" mOft ,han 1;.000 _ndl bc~ tbe n,;"immn 

.e".I!., ...... nc'h ..... 'uiR<! in .,-:im~n '''''" "f .he pde o( ., ... 1 
from ... hOd, .hey a .... ...,lIed. The boo ..... iII bc m'j"I .... d." b",ak 

in .ho bod)', b" •• bwld. bu. b",.k In 'he b.ad, b,,, do.elol' 10 

pe.c"n •. el""p'lon and ,b.., "l'im.,~ """'¥lh .p.<:lr.ed , 1t lholl 

no. be nUM f.,.. ",jec.ion. I"""ided ..... mOft .han OM_.hlrd of 

.be " ... 1 number ol'-'s ." .. od b ..... k in .h" had, "'/>e ..... iOC.M 
~D ...... l,~ .. ill be ",jec.ed. 

I';' 1"'" •• ria,;"" in cn-..-.:'ion ~ ..... h. 01 ...,..., d •• " 
Z~1i per Unto (..,... .Ioa, Ipedfied.-lll boo .ul\;de", <au .. ( ... ...,.. 

jec,""', ute", in 'be CU"' 01 IheaR<! plat ..... b"'h "Will be 

«,,,,...,s by the (ollowring po ...... U-oible .... ria'iono 

... l'la ... IZ},j lbo. ~ MUla. ",/>en onl ..... d to .. 'd.ht, .h.1I 

"<>I ..... S. mOt< ,'ariition tho" Z}i pe. un •. , eith"r '''''''"' "" 
below ,h. th.Q""k.l weicht. 

b. I'll" .. from 10 ,,, 12;"11>0., ... he" onlued to "'eilh, ..... U 

nut ."tnt .... 1'-'''' ,'ariati"" th.o.n ,he (ollow'nl. 

t"p.o ,;; ,,,,,he. wi<k, 2.\ii ..... cent. dth ..... ""' ... 01" bel .... the 

.~tk.1 "'eiah', 

'';h",be.at>d .... "' • .; pc< Cent. dth .... a""". 01" bo~.w .b" 

th-..ti,'.l ..... "ht. 

... ""'.aund...- IOlbo.®wn toMb. ... Mn onl""",l ,o", .. i,ltbt. 

,han not ......... mOft .... >1.t;OI\ th ... 3 .... c~n' .• b<w~ Of" ;, 

I_c~n .. bel" ... 'he ,""""'tic.I""iah, . 

</. I'Lo, .. u"dOT ;j lbo. ",h"" onl",..,d t ...... ~llh', .hall ''',' 

."""'1' n,or" Vlriation 'han" pe. C"llI. elt~ .... b<we or h .. l"w 
th" .h .. _tical "·~i,,ht. 

t. ~"OI".n pLo .... <><dOTed to put". th .. ", ... iII boo perm;ttod at> 

a~ uc_oI weitb, """," , h.o.tC_~iDrtotbcd;""'n . 

• ,,"'. on the onl .... "'1 ... 1 " """ ..... n. '0 th.o.. 'pe<"i~od In the 
r,~Io .. ;nl ,.bIe, 

1-----_=--7-<' 

I! 

,r" 



-
'rHE CAHS!!:,;!": Wi"!"EL ,·OMf' .. \NY. LIMITED 

T.\HLE OF ALLOWt\XCt.:S foUR OVERWEIGHT 

FOR RECTANGULAR I' IM\T&) \Vl-IE!\ 

ORDERED TO GAUGe. 

til nr&1'! or I tullO IlCl 0' lOUD Inn m USUllU N II 
.283l POIJJII!. 

1'1..AT F..!! ~'II AND OI'P.1l 1'1 TIIU;KI0::SS. 

=-=0 - -
mClJlSI01PU.fL 

"IDTI 0' 'UTI. 

1» IL'-llIO lo..] 0, It 'IS II. o..r I. io, --
I incb 10 perce .... 14 per cen •. 18 pMce.'. 
,', .. 8 .. I' . . 16 .. 
f .. 7 .. 10 .. \3 . . 
r. .. , .. 8 .. \0 . . , .. , .. 7 .. 9 .. , 
I, .. <j .. 

'I .. 81 .. 
t .. < .. , .. 

I 
8 .. 

0,..- I .- 3l .. , .. 'j " - --- -

... ltTI C, PUTI. 
mClI_orPUTI. -

1:,,,$110 loti .......... --
I up to lr 10 J><' <e .... " puc...". 

I, .. I, 81 .. 
" I " 

r. " I 7 " \0 " _I 

I. E.::~~r~~~:;~. ~~~~c.~.::gs >hall I 
be ,,,,,,h any Iron, f",~ from injuri"".cold.lh,,, • .,.. bh ... ·.holeo. 

'n>e to JI'O"em,.oo of. """~ .... n1ike flnW.. s.."'pt.: pi.e.; .. , 

..- inch "'I"""', c .... ' f ....... the ....... heat or ........ 1 in ..,t><l 

... ""rd., .ht.U be capable or ..... ,oj,,; ... M. ok ... _pon "c·l f_ 

II in "", • , co .... r \<:led 01 000 _Ddo ... !>c" .«.cd In 1M 

""'M:" hor. ) 

'~--------~--~'~I--------------I 



Scb~dul~ of Standard P~rmis· 
sibl~ Uariations 

IN THE WEIGHT OF 

FOR 

Structural Steel rOf Bridges and Ships, 
Structura l Steel for Buildings, and 

O. H. Boiler Plate Steel. 

Adopted by the Association of American Steel Manu
facturers on August 9, 189$. Revised July 17, 
1896, October 23, 1896, February 15, 1901, and 
April 19, 1902. And since formally approved by 
Ihe following companies; 

1",,,lea" s .. d Hoop Co. 
Ao",iean Stul and Wire Co. 
", .. bria Steet Company. 
Carbon St •• l Company. 
C.f1I.~i. Steel Company, 
Coot .. 1 hon and St •• l Co 
Tb< Cleveland St •• l Co. 
n. Colo •• do Fuel'" '.on Co. 
tro,;bl. St •• l Co. or Am.ri~ •. 
G\aac:ow Iron Compan,.. 

ooil Steel Company. 

Inland Steel Compa"y. 
Jon •• 11 Laurhli"a, LId. 
Lul<e"l Iron it S'e .. l Co. 
Nation.1 Stcel Cempany. 
The 0.;. S'eel Co .. Ltd. 
The P .... ic RoUine Mill Co, 
Th~ P.nn_ylv_ni. Steel Co. 
Republic Iron _nd Steel Co. 
Tenn. Coal, Iron and R.R. Co. 
Tid"water Stul Comp_ny. 
Wortll Brotller. Company. 

COM] LI\\E~TS OF 

( NS IRON AND STEEL CO., 
eOA TES\ ILLE t PA 



Scb~'IUt~ for Sb~md Platu 
wb~n Ordmd by W~igbt 

VARIATION IN WEIGHT. 

The variation in cross-section or weight 01 
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 fol
lowing permissible variations. 

Plates J 21 pounds per square fool or 
up to 100 inches wide, when ordered 10 

shall not average more than 2~ per cent' .. ,:::';:':: 
above or 2i per cent. below the 11 i 
weight. When 100 incbes wide and over 5 
cent. above or 5 per cent. below the ,",,,,.,,,,,, 
weight. 

Plates under 12! pounds peT square foot, 
when ordered to weight, shall not average a greater 
variation than the following: 

UptO 75 inches wide, 2) per cent. above or 2; 
per cent. below the theoretical weight. 75 inches 
wide up to lOa inches wide, 5 per cent. above or 3 
per cent. below the theoretical weight. 
100 inches wide and over, 10 per cent. above 
3 per cent. below the theoretical weight. 



for Sb~am~d Plat~s 
Ordmd to 6aug~ 

For all plates ordered 10 gau.ge, there will be 
an average excess of weight over that 

."",poo';", to the dimensions on the order 
amount t<t that specified in the following 

",. ",. 

OF AL LOWANCES FOF: OVERWEIGHT 
fO R RECTANGULAR PL"!,TES WHEN 

ORDERED TO GAU GE. 
Plares will be considered up 'to gauge if meas· 

not over TA-IJ inch less than Ille ordered gauge . 
The weighl of one cubic inC'h of rolled steel 

'.",m'" 10 be 0.2833 pound . 
",. ",. 

PLATE)( INCH ANO OV ER IN THICKNESS. 

h ~ne" I 
PI.te. ,_. 

" ~ 
~ 

" • H , .' 

up.on 
Inch ... 

l'hCen •. 

" • , , , '. , '. 

WIDTH OF PLATE. 

75'0100 ,0·/ .... 100'01 OvecllS 
In<b... 115 Inch .. , Inch ... 

I'e< Cent. r~< Cent P .... Cen' 

" " " " " " " • " " • " '. '. " , , .. , ,. • 
PLATE UNDER" INC H IN THICKNESS, 

WIDTH .O ' PL.\Tl~, 

Thick_of l:p ',,!II) 5(1." 70 On<70 
PI.o'c. ,~. l .. cI .... '",h ... 
Inch. PuCe", Per Cen,. Pe< Cent. 

'. up , ... ~ .. " » 
I. up 10 .~ 12" " \,upt" L " 





1, 

• 
II C 

SPECIAL OPEN-HEARTH PLATE AND 
RIVET STEEL. 

", ........ 
I. All 'est •• rod in.pec ....... oh.all I.e ma,l. at pla, ~ ..l .... n~_ 

fac,u,," p""" I., ,bipmen'. 

2. Th. ,en.,I. ""'''r.h, lim;, 0( .1 ... ":I.y.""<I"",'I;.,-•• h,11 
be Mtetmin<d (ro", a Ol,,,da<d ,e .. I~"". eo" r",,,, .h. ~"i,l .. ·.1 

,,,a' erial. Th" "Andud .ha l'" 0( the lUI plH. ('" .h.~,",1 

pl •• eo .h.1I be ... "",,'n by 'he fol1",,";nr .t .. eb, 

1- .;"'; " \ I~t', 
. .. ~1~~~_._ .. __ .. __ ... 

...... '" '"' or .... 'hick_ o .... ~. 
On le04.c .. , from OIh ......... nial,,,. "OM piece ",ay be .i.h ... 

• h .... me .. (ot pi",.,., 0< it may be plane..! or .urnod p" ... lId 

"''GU,bo'" it. ent!"" 1 .... '" . Thed"n",i"n 01,.11 be m ... u~ 

"n." oria:'''''! leng,h of 8 ;""hu, uce", whe" 'ho 'hlckn.,.. or 

'h, (,,,I.h«l """.,.;,,1 i. :;"16 ;""h .. Ie .. , in whkh .,.... ,h • 

• 1".,.11,100 .hooU be mca."red in. Ie",.h eq .... 1 t., ';~'cen .im ... 

' .... 'hic.ncM; and uC<'P< 10 ...... oo.o( •• ;""h ",,\no In d"'m.'~. 

in whkh <1OK.b •• lonp.ion shall be ... ea..,~ In. !enll,h eq .... 1 

'0 ~iah, ,ime. ,lie d ........ er 01_."", ,_ed. • ....... ,.,.. piece. 

"'-II be ' .. l~n ff'Om _<h meIL 01 fi" ..... ed "'.' ...... 1: ,w" f ... 
,~nli"n.Dd ,_ for IleDdil>& • 

........ T... 1I. M.' ...... I which i. , .. be uoed ... i,,,,,,, •• m ... li"&' .... fur _ 

_ " 'he< '_'men' I .... be ,""'w in ,ho! cOMli,lon in wll"," IL Com" 

from .he roll.. Who!n ma.erial i .... be .n"".I,d or ",her,.i ... 

-
'-

• reA'w lid""" use, 'h, .poecimen r,pre .. n, I"1I .uch ",a'erial i. 

'0 be .Imilarly ,,· .. ,ed lId_ , .... ine. 

I. Every fi"i.hw pi""e of •• «1 .!Loll lie ... ,,,pod ... i." 'h~ 
.... 11 number. Riv .... «I ...... y be .hipped In bu"dln MC:u ... ly 

... ;".d ,,,,co""", .. i.h .he _It Jlumbft- on& m ... I .... "ached. 

II. All pIa.d ..... 111.., f.- f ..... ..,rfA<C d<-f .. u .... 1 ha,e. 

..... l,O'>"lil" (,ttioh. 

I" 



THE CARNEUIE STEEL OOMPA:>;Y. L1ML 

""._oe... ~. t:"", ........ nJ 1.\tul", ... l'h""ph"",, .01 ~ c .... 
_on... ~, ... 11o.>~ ",..,1. J •• ",,!phur .01···· 

n.n ... "',Iloil.,. 
.".~ • ..". I 

1Sn;l<r Ri,· ... 
Sl..,1. 

I'h<w.phoru •. 06 
:'olpbur .01 

I'h<w.pboru • .oJ 
""Iphur .01 

... ,,,,,-,, '. """,1.""11 be of "~,, ,,,,deo--EXT"A SOFT. FI"£: 

__ "TIll. BO~ FLANG E or BOlLE" ."d BOlLE" "IVET STEEL 

~. t"I"m., ...... "I,h, 1.-;"000 ,,,r,",,ooo '""""\. 1"'< "'I""" 

j'''h. 

EIooII",j .... , ~ ~n'''. 

CoId.nd Que .. ",. """,I •• l,;(jdq.-. h. ,," ..... 1( ... 

,." ''''''''0", " .. ou, ...... ","ben' """""". 

, · ........ n. II. l'l,imat ...... n~th. 62,000 ,,, ru,ifol l".H~I. 1"'"' 

I", h. 

Elon~a\i"", ~'l,,,, ,.",. 
Cold lInd Que'MOh 1>< .. ",_. IIiO ,Io.~. fl •• ,,,. " .. ·tf, ""h 

'." 'racn.", "" o,,,.id. of ""n' von'''''. 
",_.. 10. l'."", ••• "rc ... ,h. :.:!,OOO ,,, It!.I"0.1 l"""~" 1"< "' _ 

_ "IlI.<L 

_ ....... 
'"'' 

i •• h. 

Cold ,,1><1 Q ... ""h bel><l •. I'll 01 ... .--. ~., <>n 1 ... 1(, " ... 

.,... ''''C!''''' ......... "oide <i I><n' portl"n. 

II. S,«I ,,~ boilor ,i,"" >01 •• 11 I>< ",.d .• ,,( .h •• " ........ 

'1""li'r ,peo:ified in I"'~ .. ph ~.,.~ • 

... , •• _ I~. h .... II.,]a ... ..,rck,"" '''.''''If''. ,h...., "'illh. ,,,,,.,....,,,,,1," ...... 00..... . ' 
'0 _. .v_ •. uc..., of ... iltht " ..... ho. ,' ...... ""' .... 10 .. ' 'o't.. d; ...... 

........ "" ,h .......... ",\UII' in 1I",.,.,n, I« ,ha, ,.-ifiod i ...... 

(<>110.-; .. , ,.bIe, I""',ided DO .,10 •• oh.n bot ..... ~'od ( .... I;, 

,,~"It~ ....... ..., .. ~.t: .0'''".. ...... be~, ... , .... <>nIcnd .h ... l, .... . 

, 



T.,\B!.E OF ALLQWAXCES FOR OVERWEIGHT 

FOR RECTANGULAR I'I,AT1-:'''; WIIE:\ 
ORDERED TO G,WGE. 

TIl 'l'IIGIT 0' I CClIC :lCI OP lOUD Inn IS mUlE. T9 II 
.tiSS POUl .. 

TlICUISI 0' ruTl. 
"1m o. rUTI. 

U,1075; .. iSlLltlotbl. 0.-.1011 .. 

I i",-h 10 IOU ,"m'. 1. P" cuI, 18 I)« CUt, 

,'. 8 " " " " 
I 1 ,. 10 " I. , 8 10 ., 
I , 1 9 
I . " ' 1 'I 

,. 81 
I • , , 

0-, I 31 , 
'1 " 

1I,lONiL MI .. ...t ...... 

1 up '0 l. 10 ptt cent, 15 peT <~nI. 

h " f. 81 " 1'1 , .. 
I. " I 1 10 

.. _..... Ill. 1't.'.IZ"'lbo .• O' It_ ...... , wh~n ... ..,.J 10 .... ht • 
...... ......... hall net .......... "'.,...' varia,;"", 'han 2,.. per ceD'_, cilhcr >. "'_T .• bo .............. 'h" ,,,_i.e.] ordain, 

PIa'a from 10'0 I~ lbo., "'hen ord<red t" ...... 10 •• than 
II(>! avcn.Ir'" .,... .... ... riation 'han .he (ollo",lnr: 

Up t" 7111"""", wid., 2X per •• nt. ellk .. abo .. " .... bel" ... 'h" 
,h.,.,..."I<.1 ... ela:h., 

7;;1""""" _r><! 0""", Ii pcr cent. cjlh .... 1><> •• or below 'be 
'~Ic.l""'h •. 

1'10 ... under 10 lbo. d< .... n to 61b.. ",bcn ordered t" "'ich,. 
ohaJl 0>00 U""'IC "'.,... .. ariation ,hu Spor ec ... , obo ... « Ii per 
OInt, be ...... be ,J.eco""ic .. i .... h •. 

PIo'K under Ii lbo ... II ... ordcrftI'o _dah, oh.ll 1>01 ....... .., 
... .,.. ... ria . ...... han G 1_ •• n., eI,h« .bo ........ bo ....... ,be 
.bo<lRtio;al ... ~b'. 



S PEOIFIOATIONS FOR VIO'OR KMA N SHIP. 

--

I. 1 .. ~of ... orl<""'Ubo_d~ •• I' __ • ....t .. 

.. urlJ" pu;od a. ,b" ... <an: ofd, .... orlr. penal'" 

2.. All .... k .... Dlhip "'ut' be f ... ,<Iat.. All .bu. .. .!"' ..... 
f&CeO of <omp, ... i .... ",,,,,,ben, u«p' fI .... 1d of pb'" ,irdftt 

... ben..be join', a,,, f~lIy Ipli«d, , .... , be planed or \wned .0 

"vc~ bcarinp ... ,ha' ,ltey ,hall b. I" 'u~h CQII.act \hl'Olll""'" 

.. may I.e obtained by outh 1II<,.n,. An fuobhed owl.eft 

mUl' be prOtected by .. hi,. lead ao.<l ,allo .... 

I Tbo riyc, holes for Iplloo ];11>. ... of Ilbu.til>jf ...... ben 

ohaIl be 10 ..:"" ... ",Iy I~ 'hI' wbut ,b" mcmben arc 

bfouah. ;"10 -'_ the bola .... U be ,""y oppotitc bcf_ 

.hoe riYC .. ere dri~ 

~. RoIkn ...... bo filll$bed po-dewy ..... Dd ."d ron-bed. , ..... 
Ii. Thepi,chofriy ... h .. U~_ olwa.Ir.I""II...-r .~· 

c;ced 6 lI,c,"-. DOl' 16 tlm ... h. ,hl_ .... ide p\a<c, __ bo 

1_ tIIan 8 dLtntc.as of ,h. riVei. ,,,. ri ..... uNd .ball ,_ 

crally be % Y4 and ~ ]""h dl."' ....... Th. dillanr;c bt,....,., • 
• he edgeolaay piece ~.he «n~ ... 01. ri",,' hale muol Moe, 

boo I .... Un I l{ iDebes, UCCpl to. bazs Leu .h.n 2~ iDcbco 

... Odc. Wh ... p=.iablc it ohaIl t.. a' Icut ,..., dl&n>.'CrI 01 

,bot riYet. Riye .. mu" _plo.dy fill tII~ hole>, baYe fall 

"-do ~tric .. ith .be ri ..... 01 • hclch. oat leu .haIo A 

the di.a_r of .hoe ri...,. , ud In Ibn coatact .. lib the ourf_ 
.... be _ ......... Ir. .. h.o ... l'UIuInd, &ad maclti.....mfttl ... ~ 

u.,' practic::oi*:. 

e. The. diameter of .h. plSJIoCh .hall "", ~oocd by ___ 

.hln 1·le Ind> ,he dlameler af ,he ,I ...... be ... ed, .nd ~Il 

h~lel ....... be clean ""II .. I,h"". r ...... or nDed cdi;... RI_ 

holu ",u,' be &<:<:ura."ly IpaCed; .be UN of d, ift pi", ... ill be 

.lIawed ani)" for b.-ioiil>jf ,oac.M, .11<0 ..,vcral parts formi", • 

... e ... ber, .nd .hey "'u •• ItOt bo ·dri""" wi.h Iud> r",,,e at to 

diotu,b the me.al .bou •• h" hola. 

7. IJuil, _bon m ..... ,..hea Ii .... hed. be , ,,,,,.nd f_ rn.... 
......... k;w. budl ... cr opo-n jOmli bct .. ..,n the com_o. 

~-



."' ....... . -.... . 

OO~ Y 

B. All pi....".,... III .... be """" .... tely bond .. "sbt ""II'" 10 

the ul. 01 the _ ... bon. ......... otbcrwloe .loowD I .. the .t.a •. 

I", •• aDd In piecu DO. adj ..... bIe (<< t""",11 DO ... rb ...... 01 
__ Ihu t..a2 01 ... IDcb will .... U.....t I .. thelqt.h b<'I .. ..,,, 

ce .. t ... olph.·holeo, thedio. .... t ... oIthe pt ... ho ........ a1I .... t u<. 

eM<! that 01 .b. pi .. by m ...... Ihan l.a:a Io.:b. 100. b, m«. than 

1-60 Inch (OT pi". und .... '.Ii inch.,. dJ .... 01... E,~ ...... m .... 

be ural&ht bot ...... bori"" ,he h"l.,. m .... be In .h. can ... 01 .h. 
head .. _lid OIl the center II ... 01 the bara. Whenever .,..ba ... 
aN lO ....... end ........ than.li 01 an I~ to the'_ of .h.ir 

10"' ........ 01 ....... n.1 wi,h the ",,1. 01 tbe atntCu ... e, they "'" .. 

be bout with .. , ... tle ""......, un,ilthebe.od ... t>d •• , rl,ht .... 10 

to the P'" In .helr iDt~ pooJ~ bel .... bel", bored. AU 

.,..-... beloacb>a to Ih ....... p>.nd ....... phootd I ... pile. 

m .. , allow <be pia .t .. ch end to paN tll"""II •• the ..... . 

d ... witlooat (otcln~ Xo ..,Id ... ill be .1 .... eJ In .he bad, 

01 .be ba. 01 cyc-bclra, la"' .... oreot"" .... UOOpl tn fonn .h. 

ioo,. of Lot ........ """at ... aDd .... ,. rod.; "Y'" "r ",,,.',, 

Ill, rup ••• way rods and""""t'r' mu .. be bored; pi ...... d ..... ul 

bolt. m .. " ... 6niohcd perfectly "",,'d at>d 'tral&b,. ud .be 

""'" _ ...... r.y "<»I.netl .. , to cree. the work III"" p...,vlde pllo~ n .... 

when n_",.o prcICn'C ,h. thread. _bUe ,h. pins .... 

.......... 

.... iDe dri .... n. ThirDhl .. or .... bcra ....... be "oed .. he""y ... 

reqund to filllhe ........ t Ip.toCeI 011 pi ... or hoi.., 

t. In Illl ................ ,teel picco In wblcIo ,be ( .. U, ... ""b 

to RlQai-t bu bee" panioll,. .... t..:! .... wbole pOcQo mUl' be 

... t.oeq ..... .,. ....... Ied. All ......... In lleel ........ _de <:old, 

or If tho do, .... 01 "" .... Ulle 1.0 00 Jrti .... to ..... uiN hc.a';q. 

,he .. hole piec.. ,,"Uot be .ub.equ"uly anneaJcd. 

10. All .urf •• ct I .... cceuibl. aI'I ... __ mb!iq mult 1>o .... n 

....I"'ed Of oiled btfore ,h ..... n. a ... a .. cmblcd. 

ll. The docioion of .h~ ~o"o""."",,11 _rol ... to Ihe in. 

'otpI'CtaLIon of dra .. i .... aDdlpcci6caUoruo ""rIDe tbe nceatloa 

of work t ......... ..x.-. b,,, Ihie oball_ doprlM th. coa .... ctOF of 

hlo rich. to red ..... an ... 'he co.plctlon 01 tlto ..... k. (Of an 
1 .. _ dedoIoa. 



......... 

...... , 

STANDARD SPEOIFIOATIONS 
FOR 

Cuban 

PI,.,.phoruo. 

Silk"" .. 

M.np_ 

Co, .... 
Ph.,.phonoo. 

!'ilk"" 

STEEL RAILS. 

(Jan....,. 10" IS08.) 

. - w ......... ........ 
' ........ to .. , •. '0 ....... 

.lIS." .45 .38'0 .~8 .~O'o .ro 
nOlov ..... IO nOl onr.IO nOl """ •• 10 

nOl .... er .20 not oocr.2O nOl .... er .In 

,ro." 1.00 .~O." I.oo .761" 1.05 

........ ......... 
to ...... '._ .... 
.i3.0.M ...sto ..65 __ .10 

_ ......... 10 

_0_.:.'0 _ ......... 20 

lilto 1.10 .80 '" 1.10 

~. Unles. "'I><~ioe 'pedf,...!, tM _,ion 01 ",it .hall be ,I>< 

.American !',.ndard, recommended by ,I. .. Americ.n Socit1r 

0I0vil Eng;n.., ... , and tban c""form, a •• ec" ...... ly o. ]><>IOi. 

ble, '" ,"'" ..... plet fumllh...! by .1>0 Rollroad C""'"",,)', 

....... _n' wi.h a. ..... No. I, ~.I .... " .pooci~...! weicht. 

An .n........,., l~ bt-ith\ 01 it 01 ... lacb uMler an.! J. 01 •• 

I""h "" .... , will be pc .... it,cd, .A pcrl"oc.~. 01 .he Splke Bo.ro. 

iI"...ev .... , _hall be ... al~1.&;notd ., .U \i-. 

L The _.,.lI. 01 ,I>< .. il. ohall be .... ln1.&l-' .. -" u 

..-'ble, o{,er complriof; .-i.h C1auOCl. No. 2, ' 0 .ha, .peci6eol 

In c"",,,,,,,. .A ...... ,km 01 X 01 """ per ccn'. (or an CD';'" 

onI .. .-iII be .ll"......!. 11..11. ,ball boo .ccep'''''' .nd .. "led for 

~. The "andard len"b 01 rallo ob.1I be tIO feet. Ten po< 

cCd'. '" ,he .... w-.c order will boo accept...! In "'on ... Ioncoho • 

..vylnc by eYC. f_ .sow. '021 ,"" .A ...... 'Ioa '" ~ ia< 

'" Ien!tIh fro", the Io~h. opeci&"'" ... iU be alt.o:..nd. 



--
-
" ........ 

6. The __ of 'be .. aker aad. ........... ,~ aDd 1"'" "' ..... n ... 

(""'un >hall be rolled in nUooed leuen .... ,b. oido oI.he ... b, 

.. <I 'be number 01 " •• I_ • .han be ... mp.d .... each ... n. 

I\. C"" .. Ia. bola r ..... ",.Ik. bon .hall be drlll<:d In .«onI."". 
wi,h .~(-;(i".'i ..... of pul'<:b ....... '1'hey thall be .. ceu""" h> 

d ...... inr and dim."lIiona forni,bed ill every .... """t, or><! ,_ 

from bur .... 

7. k .n. to be ""'iah.c-.l "'~ile cold , 10 boo 0 ... """" on bud, 

\0 be ... ed oq ... .., at end., and, prior to ,1111""0,,' . to ho,,-. 
IN butT occaoioned by ,h ....... c,,"; .... , ",mo,..d, and '" loa,,, 
.adl.....te cia.. Ther a.., t" be f_ froM Inju.-o dd'«u 

aDd !lAw. ol.n ki"" .. 
1ooNcf..... II. TIM In.pK ...... "'I""CKn'i"IC ' be ~h .... r. "".11 Ita ... f.-

ace .... to the worb nf I b .... a .. ufac'o",. at aU 'imn, ",-kile h" 

<on, ... c, I. L.ing u."",ed, an<\ .hall un .11 .... .., .... ble 

fadlhl ... fI"o.-ded to .. ,Iofy him ,I"" 'h ... il ...... t;"lnl made 

In ..:cnrd.o.nc ..... i.h opecifica.ions. '1'1>00 manuftnmc< ,hall 

furnioh .he illO"""'<><,daily , .. -i,,, cario<>nd ...... ' .. 'ui"". 0( ",,<h 

h .... and .. co .. plece chemical .... Il ... e,'ery . wen.)"_f ... , 

h ........ "'p<eOCntilljt 'be .ven,,"o(,he <>Iherd .. _nu "OIl .. ,ncd 

In ,1M .. _1. 

_......... •. R.ilo .. bkh __ I uy i'\iuriouo ph)· ..... 1 d..r....to . .... f.,.. 

any ... her,,~ an: no< ... i,.hlo f .... r. .... <I .... li'y . ,h.n be COD_ 
oOdtmi No. ~ R.il •• 

• 
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STANDARD SPECIFIOATIONS 

FOR 

STEEL SPLIOE BARS. 

(January bl, 1II1II.) 

I. Carboa .•..••..•... DOl.ouceed ..••.••.••. 0-16porc ... t. 

Ph"'phoru ........ DOl to CUM, ..•. O'lO~con'_ 

;\Iaopo...., ....•.•. 0.40 to 0." 1_ Cent. 

2. ' "Ut piece. cu' from bead orSplica Rat rn ... , .bow 

1<. UJdDl.tc!;~b . 61,000 '084,000 pound. pe.tq\I&noiDcb. 

b. f"Ju.1c UlIlit, 1>0< lew .han _·holf,"" ULdm.,.St~ • 

.. , EIoo,p,iom. DOl lao tluuo ~ per cen', ~ La S 

locbet. (200 MilIl ........... ) 

d. Bcnd; .... ,_. 180 dea-- /la, on liMit wl,bOll' fracto,"" on 

.... 'oId. ofk". port""', 

3. An SpUcc lion shall be Imootllly roiled a nd 'rue t" 

tempie" Th" name of milker and y .... of manur"",u". ,ball 

be roiled In ... l~ leu .... On .h old. 01 ,ho bo... The b.o ... 

• 11.011 be ."".m! a«uro.,c!y t" Itna.bl .1><1 r ..... from Ii ..... 

<tacb,.nd Ihal1 be perl«, Ii. t" 'be raUl r .... ,..Ilkh 'hey .... 

Intended. 



_, I. The punchlnl" and _ch~ ...c !'plicc lla ......... b& 

~ .... 'e I .. C'O'CI')' Oftl"'::' , .. d .... .,;nl ..d di __ r...m.b.d.. 

_. 6. The lntpK'or, "'ptOHD' ..... ,1M purcha_ • .t..n ... ..., 
rr ... """_'o,t.. .... orIt.oI,h .... m.r""'u ...... ,.U oJ_whIle 

hI. <0"""'« 10 boolnl "xceg,ed, .nd .hooll bue aU ............. ble 

r.dU,le •• /forded '0 ... ,isfy hi ... ,b.t Sr1ke no ..... be~ 

.... d. In .0conl~l\Ce ",itb 0[>.d60.,10"., 

• 

• 

W, 
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NOTES ON STEEL AND I RON. 
I. The ."trage weight of wl'(lught iron i! 480 Ibs. per cubic 

(O<'t. A bar I inch square and J feel loug weiglu, therefore. 
enCl.I)' 10 Ills. lienee: 

Tv find I~~ Ita'tma/ arNl , riWlO t~t wngAf 1" /t1OI: 
Multiply by I._ 
r" pnd tAt 1WfiM pu /~,r;;Jffl fAt s'(limal a~'Q. 
Multiply by JI. 
z. The weight of Ited is 2 ptr el'll!. greater than that of 

wrought iron. 
To fi"" u(/:",,:11 ayta, ghlcn _irft P''' /()()/: 
Divide by ~.4. 
r"fintf ,",gAt frY /HI, ~i1N1l ut/.imnl arta; 
Multiply by 3.4. 
3. The center load, at ... ·hich • bar of wrought Iron I inch 

square and 12 iucht'll cenler to tenter of points of $uppon will 
give WilY, is vcry nearly O'U t,m (of 2,240 lb5. ) 

4. Within the clllStie limit, the extension and rompreuion of 
wrought iron i. very nearly nr'" of ill length for .. lireu of 
"HIllIN (of 2,240 Ibs.l per square inch. 

for ca.o;t iron Ihi. ratio;5 .n, (or tension, but bec:omes ,"ari· 
able for oom,,~~ion. 

5. The oonuuction or expan~ion of wrougbt iron under 
elmnges of tcmpenllure i5 about n!n of it$lcngth, for II varia. 
tion of ISO Fahrenheit. 

The streu thus induced, if the emh are held rigidly liud, will 
be about on~ Ivn (of 2,240 tbs.) per Iquate inch of eross·5CCtion. 

6. The coefficient of expansion of wrought iron, r.,. too' 
Fahrenheit. is o.ooo6S6. Therefore, for a variation in t('mpera· 
ture of I ~So. a bar of wrought iron 100 feet 10llg will upand /)I" 

oontrt(:t 1.029 illehl'S. 
CI>nt'(YSe!y: A change in length o{ I inch per hUlldred feet 

would be produced hy a vllI"iation in temperature of 121.So 
Fahrenheit. 

7. ·nle mdting point of iron and steel is about as {0 1l0w5' 
Wrought il'Oll, 3,0000 Fahrenheit. 
Cast ir()n, • 2,0000 

Steel. . 2.400°" 
8. The welding heat of wrought iron is 2,733° Fahrenheit. 

MISOELLANEOUS NOTES. 
I. Thrust of .reh pcr lineal foot: 

T I·S "jI. h· h load r. __ ,. , In w II' ... _ per IqUllre 001, r-a 

rise in arch in inchC:!l, and I _ span in feet. 
2. Apl'ro~imalely the rad ius o{ h'Yralion for a box &oedion is 

n the least side. 

I 



SAFE LOADS UNIFORMLY DIBTRIBUTED FOR 
RECTANGULAR SPRUOE OR WHITE 

PINE ~EAMS ONE INCH THIOK. 
The following uble hu be!on calculated for tslreTne Ii\)(or str~ 

0(750 lb,. lit. &quare im:h conapouding \0 the follo,,'i"l ..alLIes 
a ~oduli of Rupture: rrcommendl:d by I'rof. Lallr;:l., vii: 

!';pruce loud while pine .............. 3.000 lb$. 
Oak. . .......... 4,000" 
Yellow pine ......... ... ......... 5.000 " 

F" ~l' ;"'0·";' ':'l'~ in table by J-). For )'cllow pine increase 

.... 8!0 

... 680 
1 ... 680 
8 380 biG 
, 830 .fo60 

10 300 ·UO 
11 270 SiD 
II 250 840 
11 230 810 
14 210 290 
15 !flO 270 
11 tiD !eO 
17 180 2-40 
18 1iO 230 
19 tOO 210 
OJ 200 
• 190 
" 190 
" I .. !4 170 
~ 
H 
~ 
!8 

in."h i~ r .. und hy 
lable in lhe !;amI! 

+ 



SAFE LOADS FOR RECTANGULAR 

TI:"' .. PI .... 
( .... IMn). 

WOODEN PILLARS. 

(SEASONED.) 

I_ltngth of pillar i4 iDCb .. 
,I-widili ot &mal1.1 aid, in iDcheL 

tl25 ft5 
I /* 1__ /. ___ --_--,~j~.~,~.~-_~ __ __'ll. ,I' 

Theile fonnuhe gi"e safe loads o f ~·fOllnh the ultimate ~tl"l!ngth 
lor loon pill .... d«reasing to om-fifth the ultimate fOl'" long piIL.n. 

..... - Saf. 1oU:o I. I .. ,.. ...... Ia,. If St<1i ... 
• 

'-''''- Tollo .. Pi .... "".h. PI .. j 
( •• IMnI). ""I,h. Ot.k. ..... s,..... ... -.--' 

Ii '" '18 707 

" '" '" '70 
16 '" 760 ." 18 869 715 61, .. "" '" '" 
" 781 '" '" .. '" 607 '" " 697 '" '" " '" ", 46i .. '" '" ." 
" '" '" ." .. '" '" ",0 

" '" '" 867 

" '" <0, '" <0 '" '" '26 
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SAFE LOADS IN T>ONS OF 2,000 LBS. 
FOR 

SQUARE WOODEN Pn..LARS. 

I ~' 1oII .. ~ 
""'Ii! MIu b. lacMI, 

,~ exe exe .x. lOX IO ! 12X12 114X 14 11 6X16 

WHITE PINE: OR SPRUCE . 

S !tSO I 8 11.70 "-, " .• 10 10.60 2U ... ~, I 
" '.M 19.8 "S 33., . 51.1 

" ... ... "., 111.9 4.9.0 .... 
" 7.!8 17.0 .. , ... , . .. 67.' 9\.0 
18 ,<5 2U 28.S 44.7 ... , sa. 
" 1<1 19.8 '" .... . .. 8" 

" ,8.2 "., ••• ,,. .... 
" "" .. , 51.0 " .• 

WHITE OAK. 

6 IUO 
8 tUO !a' 86.0 

10 1!.20 ".S ... 4.1.0 

" 11.00 '" 8G.4 ,9., .. , 
" '.78 2U ... sa, .. , ... 
" ... 19.5 '" " .• 

1 

".0 77. • '05.0 
18 ,,. "., ... 

61.1 I 74.5 ""-0 .. , .. ... , ..., ,,9.0 71.8 ,... 
" 21.1 .. , 46.t 68.3 ... , 
" .... 43.9 66,6 .. , 
~ VEL.LOW PINE. 

( .. OUTHC", .. . ) 

,ao 
• I , .. 12.' 41.6 

10 14.9 "., .... 80' 
" , .. 27.8 ..., 4.7.6 12.' 

" 11.9 ".8 86.' 66.' .9.1 99.. 13" 
" I 

'06 13., 82.S 62.S M.' " .. I .... 
18 21.8 SO.O ... , 62.6 90.' \24.0 

" 19.8 27.8 87.' 69.8 sa, 120.0 

" .. , ".6 ... , .. 115.0 

" .. , , ... , , .. 111.0 - -

" 



STRENGTH OF MATERIALS. 

ULTIMATE: RESISTANCE TO TENSION 

IN r.llS. P~J\ SIll!AltY. l:..nr. 

A\'E!I;ACL Aluminum i!ronle. 

10 per ctnt. 

. ~ 

'\1. aoo '}O per «nt. CoI'lltr. 86000 
28000 
18000 
49000 
36000 
19000 
30000 
36000 
60000 
16500 
68000 
78400 

3300 

" O)8q 0' 
Ilrus, C~l •. 

" wirt', 

Ilronle or gun Intl.l .. 

Copper. eM! .. 

~hcct, 

bolts, 

0' "ire. (ullanncaled), 

IrOll, C&ol, 1].400 to 29.000, 

",iI"<:, hiack Or annealed, . 

bright hard drown, 
l.A:ad, sheel, 

S1eel , .. 
., 

.. 

.. 

Alumiuum, 21 per cent Aluminum, 

COl!,per, .35 I~ unl. Copper, 
;\ickcl, 3'4 pcr «ont. :\"iekcl, 

CMt , .... ire, cnlcible, .. .. .. 
Busemcr, 

high carbon, . 

Mild, O. II., 

" 

4&000 10 120000 
70000 
60000 
88000 

224000 
80600 

179200 
134000 

The modulus of elasticity of sted from recent 1e5\S 15 from 
27.000,000 10 31,OOO,CIOO. A,·crago:. ~9.000.000. 
Tin, ea.<I, 4600 

Z·ne. . 7000 to 8000 



STRENGTH OF MATERIALS.-Co n tlnued . 

• 
TiMBER,SE.\SONED AND OT II ER ORGANIC H ilER. 

Tlken largely from Tn"u ... ine's pocket book (edition "f 1891). 

Am, English, . 
" Americln, 

Beech, Enilli~h. 

llin:h, . 
Cedlr of Lebanon •• 

" American. red •• 
tir or Spruce, . 
IImlpen Ropes.. 
lI ickory. A,?erican. 
MI~ny,. . 

AVEkAGE. 

16000 
16600 
11600 

' '''''''' 11400 
10300 
10000 

12000 10 16000 
11000 

8000 
Oak. American. ,,·hi tt. 1()()()0 

" Eurupean. . 10000 
l'ine, American. while. red and pitch, Memel, Riga, 1()()(X) 

" long l~af )ello ... , . 12600 10 19200 
I'opl .... 
:-;;lk liber, 

Walnut, blaek, 

7000 
20000 
800v 

~;TOSE. NATURAL AND ARTIHCIAJ... 

Brick and Cement. 
ClaM, 

SI.te. 
Mon.r, ordinary lime, 

280 to 300 
2060 

240010 4600 
. 10t0 20 

U LTIMATIt FlIt S ISTAtl C It TO CO M P FlIt SS I ON . 

;\I I-:TA 1-' •. 

Hns.., ca.1. 

l~. 

Ned, 

10300 
86000 to 125000 
45(0) to 1:lOOOO 



STRENGTH OF MATERlALS.-Oo ntmued. 

TIMUER, ~EA~~ED, CQMI'RE..<;""EO IX T il E: 
U1RECTIO:-: OF TilE GR.\ I ~-

Taken largely (rom Traut .. ·illt"& pocket book (editinn o( 189' , 
AV t:RAGr.. 

A,h, American, . 

Heed" " 
Birch, 
Cedar of Lebanon, 

" American, red, 
('bc_mut, , 
l)eal, red, 
hr"~ :O;pruce, . 
lI ickory, , 
(lw.k, .\meriClln, ... hite, 

Bnti~h, 

" J>amtig,. 
J~nc, American, white, . 

" " long leaf p,lIow, 
\\'aloul, black, 

6800 
7000 
6000 
6900 
6000 
6300 
6500 
5000 
6000 
7000 

10000 
7700 
6400 
8600 
8000 

STONE, NATURAL AND ARTIFICI/\ I_ 
llrio!k, wet.k, . 5 50 \0 800 

-trong, 1100 
fire , 1700 

llriek .... ork, onIinary, in ~mcnt, . 
" best, , 

(;1-., 
(;ranile, 
Linlc.tone, 
:)a.o"l>tone, onlinary, . 

' . 

ULTIMATE RESISTANCE TO 
METAU". 

Iron, CMt, • 

St«l, ' 

300 \0 600 
1000 

30000 
5000 to 18000 
4.000 to 16CKX) 
2500 to 10()(X) 

SHEARIN G, 

. 25000 
50000 

TDIIlER, SEASONE D, 
White Pinc, Sl'ru~ , lIemlock, 
Yellow I'ine, long leaf, 

A I..o~( ; 1'111-; GRAIl". 

Oak, ' 

250 to e;oo 
300 to 600 

. 400 to 700 



SPECIFIC GRAVITY 

OF VARIOUS SUBSTANCES. 

AI . {cast ... 
umtnum hnmmere,\. 

Amber •• 

2.60 ~Ingnesium . 
2.71i Mnhognoy . 
1.08 Mnple, o ry . 

I.U 
0.56·1.(19 

0.70 
Aotllrncite. . 1.40·1.70 Marble. . 
""phaltum. UO·UW Mali(Onry, stonc, dry . 
lkech . 0.& .. brick," 

1
2.S2-2.85 

. 2.00·2.55 
1.50-1.60 

,={ ca.,1 . . 41)..8.7(. Mercury, at 32" Fah . 
rolled. 8,6"i Mien . 

Ilrick, conuuon hard. 1.53·2.30 Onk, dry. . . 
feme"I, ground. loo;.e . 1.85 Pelroleum, al 59" I'nh . 
("harcoal • • • . 0.44 Pine... . 
Cherry, dry.. . .7&-0.~ PI t" 1 C"a\t •. 
{lay, dry.. . 1.80.2.60 a mum l13mmered. 
(<>aI, bituminous. 1.20·1.50 Quartz. . . .. 
('~kc, loose. O.M &'ltpetre, C\lili . 
Concrete. 2.(7 Kali. 

{ 
~t 8.79 Sand, line, dry. 

Coppcr roll~l: 78.9.00" weI ... 
Diamond. 3.52 .. eoo.rse . 
[11th, hUlllus . 1.30-1.80 SalUhtoll~ . '. . 
(;~" common window. 2.64 5'1 1 ca.t . . . . . 
Gneiss, common. 41)..2.70 I vcr hammered .. 

{

ca5\' pure or 24 Slate . 
Gold carat.... 19.25 SIlO"" fre:;hly fallen. 

pure, hammered. 19.38 Steel 
Gmnite . :,0·3.00 Sulphu 
(;)-p5um, cast, dry . 0.97 Sodium . 
Hornblende. . 3.00 T 1 cast ..... . 
Ice .88-0.92 U1 rolled . . . . 
I {cast.. .10·7.50 \\. t 1 pure min Or di 
ron wrought 7.79 Il er slille<l ,M 39"Fal. 

I \'QT}' • 1.82 " sell 
Lead ' .. 11.31 Willout, dry 
I~me . . . ~. 3O.1I.2t \\" ''':. . . . 
time, slacked. . 1.30·1.4t z· 1 cast . 
Limestones . ' .46.2.84 tIlC rolled 

13./;96 
'80 

.69·1.03 
O.SO 

.35·0.60 
21.15 

1.3·21.5 
2.5·280 

'.26 
1.95·2.08 
1.40·1.65 
1.00-2.05 
1.40·1.50 

20·2.50 
10.(8 
lQ.62 

60·2.70 
0.19 

.26·7.86 
1.93·2.07 

.918 
7.20 
7.80 

1.00 
1.03 

.60·0.81 
.95-0.98 

6.00 
7.20 

-



WEIGHT OF A OUBIO F OOT OF 
ST A N OES, 

NAMl!S or SuBS'fASCU, 

Aluminum, ' 
Anthracite , ..,Iid, of I'enn~ylvania, 

" brqken, loose, . 
" moderately.hake", 

heaped bushel, loose, 

SUB. 

~':.t 
'" 162 
.3 
54 
58 

( SO) 
Ash, American white, dry, 38 
luphaltum, 87 
Ilrass, (Copper and Zind, cast, 504 

" rolled , 524 
Brid,_ best preued, 160 

common hard, 126 
" ..,fl, inferior, 100 

Ilrickwork, pressed briel.;, 140 
" ordinary, 112 

Cement, hydraulic, ground, l<:><»e, Arncricnn, ROIeDdale. 56 
" " Louisville, 50 

" 
Cherry, dry. 
Chestnut, dry, 
aay, potten', dry, ' 

" in lump, 1oo6c, 
Coal, bituminous, I<)lid, . 

" 

" " broken, lo:w»e, 

English, I'ortl~nd. 

.. .. heaped bushel, loo;.e, 
Coke, loose, of good coal, ' 

heaped bushel, 
Copper, cast , 

" rolled, 
Earth, common loam, dry, loose, 
"" " m,,)(knltdy nlmmed, 

as a !10ft flowing mud, 
Ebony, dry, 
Elm, dry, 
!-lint, 

90 
42 

4' 
119 .. 
84 .. 

(74) 
26.3 
(<O) 
542 
548 

76 
.0 

'00 
78 

'" '82 



W EIGHT OF SUBSTANOES- Oont lnu ed. 

Glus, O:Olllmon ",indow, 
Gneiss, o:ommon, 
Gold, eut, pu~ , or 24 ea .... t, 

pure, hammered, . 
Gr:l.in at 60 lbo!. per bu~hel, 
Grollitc, 
C .... ,·el, about the same u sand, whieh see. 
Gyp.urn (phu.ter of paril), 
Hemlock, dry, 
IIickory, dry, ' 
lIoml>lende, black, 
I~, . 
Iron, ca..t , 

" wrought , JlIIrest, .. 
Ivory, 

1.<"', 

.. 

Lignum Vitae, dr)'. 
u me, qnick, gr(lund, loose, or in smalllumpa, 

" " thoroughly shaken, .. "" per struck bushel , 
Limestones Ilnd Marbles, 

~~ .. ,.7 
las 

1204 
1217 

48 
170 ,.. 
2. 
'S 

203 
68.7 
460 
486 
4SO 
114 
711 

83 
.3 
7. 

loose, in i~gular fragmenta, 

cas) 
188 
96 

109 
.3 
3. 
49 

Magnesium, 
Mahogany, Spanish, dry , . 

" !loadu"",, dry, 
Maple, dry, . 
Marbles, tee Lime,lones. 
Masonry, of grnnite or limestone . well d~, 

" monar rubble , 
" dry (well scabbled), 
" saml$lone, ..... ell dressed, 

Mercury, at 32° Fahrenheit, . 
:\l ica, 
Mortar. hudened, 
Mud, d ry, dOlle, . 

16. 
1M 
138 
144 
849 
183 
103 

80 to no 



--
- ----------- -1 

WEIGHT OF 8UBSTANOES-Oonttnued. 

NA~ES OF SUBSTANCES. ~~ 

'" 120 Mud, _, fluid, lTlIUimum, 

Oak, li.e, dry. 
.. wbile, dry, 
.. other kinds, 

Ptlroleum, 
Pine, white, dry, 

" yellow, Northern, 
" " Southern, 

Platinum, 
Quartz, common, IMl~, 
R05in, 
s.Jt, c:oat1e, S)~, N. Y., 

.. U,·crpooi , fine, for table u;.c, 
Sand, of pure quartz, dry, loose, 

" well shaken, . 
" perfectly wet, 

Sandstones, fit for building, 
Shales, red or black, 
Silver, 
Slate, 
Snow, freshly r.nen, 

" moistened and compacted by nin, 
Spruce, dry. 
Stetl, 
Sulrhur, . 
Sycamore, dry, 
Tlr, . 
Tin, Cl.:lt, 
Turf or Pcat, dry, uIII,resse<i, 
Walnut, black, dry, 
Water, pure min or diSlilled, at 600 Fllbrenhcit, .. 
\','U , btu, 
Zine or Spelter, 

59 
50 

32 to 45 
55 
25 
34 .. 

1342 
165 
.9 
45 
49 

90 to 106 
99 to 117 

120 to 140 ,., ,.2 
655 
175 

5 to 12 
16 to 60 

25 
490 
125 

37 
.2 

459 
,201030 

3. 
.2J! 

64 
6O~ 

. 437.5 

i' if-----.. .. .,--· --



CAH!'It:ll1. 8TF}o'.~ C:OMP"'!'IY, LIMIT~.J) 

LINEAR EXPANSION OF SUBST ANOES 
BY HEAT. 

To find the increase in the kngth of. I.r of any material due 
to an increase o f lempernture. multiply the number of dq:-rc:« of 
increase of tempcrature by thl' coefficient fllr 100 degre« and 
by the length of the boar and divide by 100. 

N A MIC 01' SUBSTANCX. 

, 
Baywood, (ill the di rection of the II 

grain, dry. ) - • -

Brass, (casl, ) 
" ( wire,) 

Brick, (fire, ) 
Cement,(Roman,) _ 
Copper, 

De.I,( in Ihedire(lion of the grain, { 
dry,) - - . . 

Gl&s.s, (Engli~h flint.) 
" ( French white lead , ) 

Cold, 
Grani te, (avenge,) 
Iron , (cuq , . 

(sofl forged,) -

" twire,) , ..... 
llarblc:. (Carra .... ) 

Mercury. 
Platinum, -

,!;and!;tOM. 

Silver, 
glate, ( Wal«,l 

{ 
Water . ( .. aries oons,de ... bly .. ith { 

--.!be temlICrature.1 - • 

,.. 

.00026 
ro 

.00031 

.001040 

.00107 

.0003 

.0006 

.0006 

.0002' 

.0004' 

.00048 

.0008 

.00047 

.0006 
.0007 
.0008 
.0016 
. 00036 

ro 
. 0006 
.0033 
.0000 
.0000 

ro 
• 0007 
.0011 
.0006 

.0086 

.00046 
ro 

.00007 

.00188 

.00193 

.OOOS 

.0014 

.0017 

.000" 

.00081 

.00087 

.0015 

.00080 

.0011 

.0012 

.0014 

.002 • 

.0006" , . 

.0011 

.0060 

.0009 

.0009 , . 
.0012 
.00' 
.001 

.0165 



II, 
:,1, 
II 
1,0, a 
II 

AREAS OF FLAT ROLLED STEEL. 

1" 1',," l~n 1",0 2" !2X;; 2"'." 2:Y." ~" --,--
.063 .078 .094 .IIN .125 .141 .16(1 .172 .m 
.126 .100 .188 .219 .2511 .281 .81S .3014 1.00 
.188 .. 234 .281 .828 .875 .422 .469 .516 2.2b 

- I ml - I m - ~ - ~~ 
.81! .891 .469 .547 .526 :lO3 .781 .8.)9 3.75 
.375 .469 .56S .656 .750 .84,4 .938 1.03 4..50 
.438\ .547 .656 .766 .m! .1184 1.09 t.20 ur, 
.500! .625 j .750 j .875 1.00 1.13 1.25 1.38 6.00 

.&63 .708 .8« .984 1.18 U7 1.41 1.55 6.75 
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• 34.00 35.70 37."0 89.10 4{l.SO ..... ".01 45.90 81.1' 

-.. 



D. 

WEIGHTS OF FLA']' ROLLED STEEL. 

, 
!Lok."1 
tii ...... 

Itt 
1;> 
III , 

4.46 
5.9S 

7." 
&" 

lOA1 
11.90 

13.39 
14.87 
16.36 
17.1!f1 

19.34 
20.83 
22.32 "'., 
".29 
26.78 
28.26 
29.75 

81.23 

"-'" 34.21 
35.70 

37.19 
38.67 
40.16 
41.66 

43." 
44.6.'1 
46.12 
47.60 

PER LINE"L fOOT. 

(L'OSTIN URD.) 

-

'.62 • & 

"j~1 
.78 4.901 

8" 

5.10 &1, 
7.70 
9.20 

10" 
\2.32 

.. " 15.40 .. " 18.49 .... 
21.S7 
23.11 
24.66 

26.19 
27.73 
29.27 
30.81 

!i.35 
_.89 
35.440 
36.98 

3&" 
'0" 41.69 
43.14 

" .97 7 
9 

1 .. >7 
1.16 

75 .. 
15 
17 
19 

.... 

.W 

.53 

.13 

" .. 
'" 23.D " 1 

.5O " 
" 2& 

.10 

" 3 
3 

0.28 
1.83 

.48 ... 33 
35 , ." 3 &2, 

.84 " • 1. .. 
• • 

3.03 
'.63 

44.68 .. 
46.22 4 

&'" 
7." 

:U~ · : 9.41 
1.00 

"8 &80 

8.23 8.50 
9.88 1 1(1,20 

11.f13 1 coo 
13.18 13.60 

14.82 15.30 
16.471 17.00 
18.12 18.70 
19.77 2().40 

21.41 122.10 23.00 23.80 
24.70 ~.50 
26.3& . 27.20 

2&00 2&90 
29." 3O,ijO 
31.29 32.30 
32.9-1 84.00 

'M.59 ,." ,." 37.40 
37.28 39.10 
39.63 40.80 

41.17 42.60 
42.82 .4.20 
44.47 45.90 
46.i2 47.80 

47.76 49.30 
49.40 51.00 
51.05 52.70 
52-" 54.40 

1 8~ "Isw' IS\( If 

5.26 .. , <5, 
7.01 7.22 7.43 

.,6 9." 9.29 
11).52 10.84 ILl6 
12.27 12.64 1&" 
14.00 14.44 14.!r7 

15.78 16.26 16.74 
17.03 .. " 1859 
19.28 19.86 ,. .. 
21.1)4 21.68 "''' 
... " 2.'l.48 24.17 
,,-" 2Ii.30 ,.'" 26.30 f'7.10 27.., 

"'''' "'00 29.75 

29.80 30.70 31.61 
31.56 32>2 33.47 ,." 34.32 ".33 
S.~.06 36.12 37.20 

36.81 37.93 39.00 

.. " 39.74 40.91 

.. 32 41-" 42.77 
42.08 43.36 44.63 

"83 "" 46.49 
45.58 4&" .. " 47.33 .. ,. 60.20 
49.09 5G.58 52-" 
50.84 5~38 53.92 

"" 54.20 "." 1it.36 ".00 57.64 
56.10 57.80 59.SO 

--
12" 

7.65 
1'" 

12.75 
16.30 
17.8& 
""0 

"." "50 2& .. 
30." 
33.15 
35.70 
3&" 
4080 

.. " 45.90 .. ., 
51.00 

"''' 56.10 
"'65 
61.20 

63.75 .,,' 
6&85 
71.40 

"-95 
7<" " ... 81.60 



WEIGHTS OF FLAT ROLLED STEEL. 

~, ,." '.90 
~ I 7.55 7.88 

~, '.56 >.0, 
» 11.48111.80 
ir 18.'0 13.76 
)i 16.SO 16.73 

t7.2! 17.69 
19.13 19.65 
21.04 :i11.62 

"" .... 
"56 "." 29,49 

".88 
26.78 ..... 
35.60 31.45 .... 

35" 
".35 
39.31 

PER LI NE AL ' OO T . 

(COSTISUW .) 

6.06 6.22 6.38 6.M 6.70 6.86 7.6.) 
&08 8.29 8.60 8.71 8.92 9.14 1010 

10.10 10.36 10.62 10.89 11.16 11.42 1!.i'5 
12.12 12:44 1 12.15 13.07 1389 13.71 15..30 
14.1' 14.61 14.88 15.$ . 15.62 15.69 17.85 
16.16 16.58 17.00 17.42 17.85 18.28 20.'0 

18.18 18.65 19.14 IUt 2O.mI 20.56 22.!15 
20.19 20.12 21.2/) 21.78 22.32 22.&i 2UO 
22.21 22.79 28.98 23.98 24.M 1!5.13 !ROC! 
2.t2:3 24.86 26.50 26.14 26.78 27.42 3MB 

26.24 
... 26 
30.28 

'''''' 
".32 .... .. " .. " 

26." 
29.01 
.U.08 
33.15 

35.22 

" ... ".37 41.« 

27.62 28.3! 29.00 29.69 33.15 
29.76 liMO 81.24 81.98 85.70 
31.88 aU7 s.'Us 11.4.28 ~ 
:W.OO SU5 35.70 36.55 4O.fIl 

36.12 37.03 37.92 38.83 43.11 
38.25 S9.2I , 40.17 41.12 45.110 
0&0.38 41.89 ,2.,0 ,3.0&0 4&.46 
0&2.50 43..56 «.63 45.69 51.OD 

t h '0.16 
' )I .... 

"" j".OO t~ 45.00 

41.28 42.4°
1

"''' 
43.25 «.41 45.58 
45.22 . '6.« 47.66 
47.18 4&.oiS 49.73 

,. IU 45.7& 46.88 47.91 r.3.5Ii 
46.75 47.92 4g.1lI 50.25 56.10 
48.88 50.10 51.32 b2.54 58.&5 
51.00 52,!.8 63.56 M.83 6U6 

'~H 47.82 I ' 9.73 
I I CiI.U 

49. 14 5O . .a

1

: 51.80 
51.10 52.49 53.87 
53.07 54.51 66.94 
55.0.1. 56.53 58.01 

53.14 M.46 5b.78 57.11 63.15 
55.25 66.63 M 02 69.40 66.30 
57.38 58.81 60.24 ' 61.68 68.~ 
59.50 60.99 112 . .a 63.97 71.4{l t,U' 53.66 

:u 
'II , 

55.46 6100 58.54 60.09 61.62 63.17 6'-10 66.2.4 73.~ 
57.38 , 58.97 60.56 6!.t6 63.75 M35 66,9( 68.611 76.50 
~ 60.91 6258. ' 60!3 65.88 67.62 69.18 70.83 79.1» 
61.20 Ei2.go 6t.60 6UO 68.00 69.70 71.40 73.\0 81.110 
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WE!GHTS OF FLAT ROLLED STEEL. 

".:" ~'"t ... L. rOOT. 

(OO,,"'TIXOED.) 

!:=! W' )11:4'~'I~ ,)IIWl IV' 1 12~'~2~"'t2W U
h 1--;,; 7.17 7.,,17''' '. 7'''1 7,"17 ... &1' i~ 
.'4 9,s.. 9.67 9.78 10.00 :1020 10.42 tOGa to-a. ~~ 

I, 11.68 lUI) 1m 12.49 :12.15 18.01 13.28 13.66 ~~ 
" 114.01 14.M tUS 14.991 j5.30 15.112 16.94 tUft .U * 18.36 16.74 17.12 17.49 :17.85 18..23 18.&0 1&97 H 
. 18.70 19.13 19.55 19.97 !!IHO !O.82 21.25 21.67 I 
~H 21.. lUiI 22.00 2US j~96 23.43 23.90 2U9 .J 

23.38 1!3 91 2U.f. 24.97 ~~ 26.03 26..66 27.09 I~. 
26.70 !6.SO 26.88 'n..f.7 :!8.~ 28.64 291:2 29.80 ;,.] 

l( 28.06 28.68 29.33 29.97 aO.60 81.25 81.88 32.62 "I 
a. 

U 80.40 31.08 31.76 82.46 :13.15 83.8.'! 34063 8U2 .!rs 
1t :~ ~~ ~~ ~::~ j~ :t: fg:~ ~~ 11. ,II j= :.;: :: ~:: I :: ::: ::: ::1 ::: !~ irr .f.2.1ll1 d.Gf, «'00 ".94 '15.90 46.&1 47.82 48.77 ;.~ 

'1:\ 4M2 .f5..f.2 46.« 'H5 '18.45 .tUB 50.48 61.-18 5( 
.'4 46.76 47.82 .f.8.8S .f.9.k lil.OO 62.06 M.l! 6(.19 lx ,. 

1(: :t~ ' ~ ~~ ~~ l~ ~~ ~~ :t:: 1~ 
In 53.16

1
"'''1 ~I 57.(3 1;&.66 59.87 81.tO 62.3f N 

Ifa M10 67.'S1 fIB.&5 5993 U1.20 62.48 63.m i 66.ro 5.J 
• 

r
I.' 

l(f j 6&.42 69.76 61.1°1 62.43 113.71) SM8 66.40 1\7.74 i~,!! 
In 60.78 62.16163.M 6U12 116.30 87.68, 89.06 70." !l.= 
IU 113.10 6461 66.98 67.42 n8.B:) 70.29 71.72' 73.16 ... ~~ 
I~ 6Ufi 66.93 68.43 1 69.92 ;'1.40 72.90 74.38 76.87 .!~~ 

',ff S7.80 69.83 7D.86 72.41 1 :'3.95 75.48 77.03 78.67 ljli: I" 
U "''' 71." 7&" "-00 ".5O 7&00 " .... 81."" a.;t ,:"i Itt 72.0&6 74.11 75.78 77.41 ;"9.~ 80.70 8!.S4 h! I . -

__ '~~ __ 7_<=OO_,_7_''' ___ """ ___ ''_'~OOcc·'_'''' ___ 81_00 __ "' __ oo __ "'_ro ______ -lf" 
-.-
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" Elt LI N EAL FOOl·. 

21" 

40.16 ..... 
49./8 

"'" 5&01 
62.49 
66.96 
71.40 

"" .... 
B4.i't 
69.21 
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c "m au • J NY LIMJTJo.r 

WEIGHTS AND AREAS OF SQUARE AND 
,ROUND BA~ :~gN~~OAUR~ERENOES 

0111' cuu;" root of ~lcd "eighing 41i9.6 poun<b. 

~- tn'tf "eiA:~til 
!naJ m ...--- .. ... 9 ... ~. 0 ..... 0 .... ~~ i.'AtlooI,... -r. io.",~i"'" 1 .... 1 ..... 

0 
n .013 .010 .0039 .0031 .1963 

J. .063 .042 .0156 .0123 .3927 
.119 .094 .0362 .0276 .6_ 

J. .212 .167 .0625 .0491 .7854 
.333 .261 .0977 .0767 .9817 

J, .478 .375 . 1400 .1104 1.1781 
.661 .511 .191' .1603 1.3744 

), I 
.860 .667 .2600 .1963 1.5708 

1.076 .846 .31S4. .2485 1.7671 

A 1.328 1.0i3 .3906 .3068 1.9630 
1.808 1.262 .4727 .3712 2. 1598 

I 
I 1.913 1.502 .5625 .44-18 2.3662 

X 
2.245 1. 763 .6602 .IH85 2.5525 
2.003 2.044 .7658 .60L3 2.7489 
2.989 2.347 .8769 .6903 2.9452 

1 3.400 2.670 1.0000 .7864 3.1416 

! 3.838 3.014 1.1289 .8866 3.3379 
4.300 3.379 1.2856 .9940 3.5343 
4.795 3.766 1.4102 1.1075 3.7306 

i 
6.312 4.173 1.5625 1.2272 3.9270 
6.867 4.600 1.7227 1.3530 4.1233 
6.428 5.049 1.8906 1.4849 4.3197 
7.026 5.518 2.0664. 1.6230 4.5160 

). 7.650 6 .008 2.2WO 1.7671 4.7124 
8.301 6.520 2.4414. 1.9176 4.9087 

A 8.976 7.051 2.6406 2.0739 6.1051 
9.682 7.604 2.8477 2.2366 5.3014 

V 
10 .41 8.178 3.0625 2.4063 6.4978 
11.17 8.773 3.2862 2.6802 6.6941 
11.96 9.388 3./H66 2.7612 6.8906 

~-..1 
12.76 10.02 3.7639 2.9483 6.0868 
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Supplement No. 11 supersedes and cancels 
all previous Supplements. 

This Pamphlet refers only to the original 
Shape Book-edition of 1903, and therefore 

A ' Y CH ANGES OR ADDITIONS HERE· 
TOFORE MADE BUT NOT ~ I ENTIONED 

IN THIS SUPPLEMENT ARE VOID. 

Part I. deals only with changes in and 
add itions to data already publ ished in the 
Shape Book. 

Part II . embodies all new Sections for 

which rolls have been prepared since the 
publica tion of the Shape Book, also several 
tables of weights not appearing in the original 
book. 



CA R N};GI}; S'l'E};L COMPANY 

, 

PART J. 

Corrections 111 data published in Shape 
Book, 1903. 



CAltNEGU: ST~:EL COlll l'AN\' 

CORR~CTIONS IN SHAPf: BOOK. 1903. 

Page 7 -C 9-Radius at toe of liection lihould read 
O.lOS .... 

Page 8 -C·lO ca n also be rolled to 40.0, 45.0 and 50.0 1b3., 
but flanges of these sectiOIiS will not be ful!. 

C·20-Radius at toe of lIect ion to be 0.1875"'. 

Page 9- C 170 can be rolled 10 a minimum weight of 35.0 
Ibs. and a maximum weight of 50.0 Ibs .• making 
minimum flange width and web thickness 3.773'" 
alld 0.473'" respecti,'ely. 

C·I60-\Ve 1I0W have roll;\ for thill formerly 
.. Propolle<! Shipbuilding C hannel " with a mini· 
mum weigh t of 30.0 Ibs. and a maximulII weight 
of 40.0 Ibs., making minillllllll flange width and 
web thi ckness 3.797" and 0.447'" respectively. 

Page 12 -Z·510 can also be rolled to 2,4 11)8, 

Page 13 -A· 90 can also be rolled #" thick, 6.60 Iblo. 
A. 99 can also be rolled U" thick, 5.80 Ibs. 
A·IOJ can also he rolled IU" thick, 62.70 1bs. 

Page 14 -A·I02 can also be rolled )'1 " thick, 0.92Ibs. 
A-HO can also be rolled ~" thiCk. 18.70 Ibs. 

Page 15 -A-228 can also be rolled Ji" thick , 5.8OIbs. 
A-601 can also be rolled "" thick. 4. 90 Jbs. 
A-603 can also be rolled "" thick. 4.50 Jbs. 
A-607-canceled. 

Page 16 -A·269 can also be rolled }iN thick, 1.86lb8. 
A·612 can also be rolled Ji" thick, 4.621bs. 
A·616 can also be rolled }i" thick, 1.431bs. 
A·616 COIn abo be rolled h" thick, 4.00 los. 
A-617-canceled. 

Page 17 -A·374 call also be rolled J(" thick, 4.47Ibll. 
Page 18 -A.391 can also be rolled I ," thiCk, 2.431b.q. 

A·395 can also be rolled I." thick , 2.11 lbs, 

Page 19 -A·700 ca n also be rolled t," thick, 11.30 lbs. 



CA II. NEGIE STEEL CO:'>I I'ANY 

Pog. 21 -'1'-500, m re\·ised section, page 35 of this 
Snpplement. 

Page 25 -T-6O" __ ca'lceled. 
'1'.6Q3-See rev ised sect ioll, Imge 34 of this 

Su pplement. 

Page 27 -C·500--Change :flan,;rc and web to U'" and i l' 
respecti,'ely, add mi n imum weight 0.2Slbs. 

C·501-Cha nge web thickncu to 1/1 a nd 
weight!J to re:,d 0.224 to 0.25 Ibs. 

C-.50Z-Cha ll gc flange and web to I,'" and 
~o. t 3, respectively, al80 dimension at root of 
flange from l l'" to It.''' and gh'e one weight of 
0.36 1b3. onl~·. 
C-~ Change weight to 0.47 Ibl. 
C-.507, C-509, C-S12, C·SH , C·StS, C·St 7, C-521. 

C-:=i26-canceled. 
C-508-rei nstated. 
C-Slo-Ch a nge weights to 0.69 lbs. and 1.06 Ibs. 
C·511-Chan ge dimell8ions at toe and root of 

/\ange to ,VI and ?~H, re8pectively, a bo weight 
to O.i.llbs. 

C.S2J-Change m inimum weight to 0.91 Ib8. 
C·525--Cha uge max imum weight to 1.49Ibs. 

Pige 28 -C·5JO. G-5J3, G-5-40-callceled. 
e-5J2-Chauge minimum /lange and "'cb to i ,'" 

and / , "', respectively, also mini mum weight to 
1.43 lbs. 

C-.535-Add minimum weight of 1. 47Ib • . 

Page 29 -C-550, C-555--canceled. 

Page 30 -C-600, C..6() l , C-602, a r e now "olled to the follow. 
ing weigh ts per foot: 

C-GOO, 0.51 Ibs. 
C..6Ql , 0.67 Ibs. 
C..6Q2, 0.79 I bs. 

Pl.ge 31 -C-702-See re\'ised section, page 49 of this 
Supplement. 

Page 32 -U-5n, U-578. C-..;62-canceled. 



• 

Page 3J -8-500-Change maximu m widths of head a nd 
web from 1/' and II' to Ji'" iltld Ji", respectil'el" 
aIM) maximum weight to 2.58 Ibs. 

D-506-Challge weight 10 1.60 lbll. 
D-507- Canceled. 

Poage 34 -P·501 can now be rolled to n minimum weight 
of 5.02 lbl>. a nd a maxim u m of 8.11 Ibs. Mini
IIIUIlI Kcctio ll has web thickness o f ~". 

P-3- Change millimum weight lQ8. l lb8. 

Page 37 -M-680, ~1-681. ).1-682, M-687, M-688-canceled. 
M-685-Challge tn,,,,imum ,veight to 3.67 1m., 

omitting H'" thickneu. 

Page J8 -M·715 can also be rolled /i .... n'" and 1('" thick. 
making 3.90 Ibs. maximum weight. 

M-716 call also be rolled I,'" thick, 2.70 Ibs. 

P age 4Q - M·89O--canceled. 

P age 41 -M-902-caucele<l. 

P age 42 -M-921, M-922, M-923, 1\1-924, M-9Z6, M-9"'-8-cao
celed. 

Page 43 

Page 44 

" ' -931, M-932, M-933, M-';I34-eanceled. 

- :M-936, M·93;, M·9J9. M-94Q-eilllecled. 

Page 45 -M·942-cal1ccled. 

Page 46 -M-9.50, M-951-cilnceled. 

Pages 48, 49 - I- Deams. Spedal I- Uc.llm s, for ne,v sec
tiotls see page -40, of this Supplement. 

Pag.::s 50,51 - Channels, Special Channels, for ne .... 
sections see pages 42 and 4J of t h is Supplement. 

P ag-e 50 -C-8 can also be rolled to 7.52Ibs. 
C-5 can abo be rolled to 22.60 Ibs. 

P age 5t -C· t to-Chan ge as fo llowlI; 
Miuimum weight to 35.0 Ibs. 
Maximum " to 50.0 
Minimum /lange width •• 3.773" 
Maximum" " •• 4.1-4" 
Minimum web thicklleu •• 0.473'" 
Maximum .. •• 0.8 ~1I 
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CAR~EGIE STtc.!:;L COMPA~ \' 

Page 51 C-HiO-Ctlange as follows: 
Minimum weight 
Maxinmm 
Minimum flange width 
Maximum " 
Minimum web thickness 

to 30.0 Ib8. 
to .w.O 
to 3.797" 
to 4.091" 
to 0.447" 

:o.l aximutll to 0.74 1" 
c.. 2o-"'langes for sections weighing" ove r 37.0 

Ib~. will 1I0t be full. 

Pages 5t, 52 - Z·Bars, Special Z·Bars. lor lIew sections 
see page 33. of this Supplement. 

Page 52 -7.-510 can also be rolled to 2 .• lb~. 

Pagea 53 to 6.<;. inc\. Angles, Special a nd Odd Angles, lor 
new sectioTis see pages 29 to 33, inclu>lil'e. of this 
Supplement. 

"·t03 can also be rolle,ll).(" thick. 62.70 Ibs. 
Page 57 -~\·140 can also be rolled ~" thick. 18.7 Ib!!.. 
Page 61 -"·60i, A·61i-canceled. 

Pages 66 to (08, incl. Tees, Special and Ha nd Rail Tees, 
for new sections I;lee pages 34 1111(1 35 of Ihi!!. 
SUPlliemen l. 

Page 68 -'l'''()()2--canceled. 

'J'-6OJ-Change as foIIOl,.,,: Weight 0.88 lbs.: 
thickness of flange No.9; thickneu of stelll "''' 
to No.7. 

Pages 70 to 75, incl . Special Channel Bars, Odd C h a nne ls. 
for new sections sec pages 42 alld 4J of thi!!. 
Supplement. 

Page 70 -C-SOO-Add 'V' K lV' x IV' x 0.25 ib!!!. 
C·SOI Chans;:-e 10 M" x U" x 1/' x 0.224 Ibs . 

• tIld to '{" x 'i" x /,.N x 0.25\bs. 
Ca ncel M" x)(" Full x No. 12 x 0.27 Ibs. 
C-502-Ch:lIIge to H" lI" 1~'" X No. 13 x 0.361b8. 

Cancel "" x " " Full x No. 14 x 0.33\us. 
C·S07. C·509. C·512, C·SI4, C·S1S, C.SI7-

ca nceled. 

C·508-reiuslaled . 
C·SH)-Change weights 10 0.69 and 0.8; Ibs. and 

add U" x I I" X }(N x 1.061b8. 
C·SII-Change to U" x~" x "," x 0.73Ib8. 



• CARNEGIE S,'EEL CO:'I I' AN Y 

Page 7t -C·521, C-526, C·5JO, C-533-canceled. 
C-523- Acld 1J,(" J< ..(If X }iN X 0.91 Ibs. 
C·525-Add t H " x J4" x ,'iN X lA9lb!!o. 
C.SJ2- Add IJ(" x H ' J< /~" .'It 1.43 lb!!. 
C-535--~\dd 2" x J{II X }iN X IA; Ibs. and 

21/ x Ii' J< -tl" x 1.891bs. 
Page 72 -C·550, C·540-can celed. 
Page 73 - C·5S5--canceled. 
Page 73 -Standard Rubber Tire Channels, C..(,()Q. C-60I, 

C-60Z. arc now rolled to the following weights: 
C·600, 0.51 Ibs., 'Veb thickllc>Ios, " " . Flange 

width, U", 
C601, 0.67 lbs. , 'Veb thickne811, }i" , Flange 

width, l'/'· 
C-602,O.79lbs., " reb thickness, }i", Flange 

width. U", 
C-612-I"lange width should be U" instead 

of UI/, 
Page 74 - Trolley Track. 

C -70Z- See revised SCCtiOIl, page 49 of this 
Supplement. 

Page 75 - C·562-ca nceled. 
U Bars, for lIew sections !ICC page 45, of Ihis 

SU1'llicIlICllt. 
U·Sil, U-578-<:aneeled. 

Pages 76, 77- Agricultural Beams. C ul tivator, Harrow and 
Plow Beams, for new seetions aee page 41 of this 
Supplement. 

Page 76 -B-500-Add 1}4:" l( ~"l( Jin x 2.58lbs. 
n·506-Change weight to 1.60 Jbs. 
B-S07-Ca"eelcd. 

Page 77 - P ·SO I-AdditionaJ 
folloW8 : 

Jill x Jill x 5.02 Ibs. 

ti" x r," x 5.55 lbs. 
1N l( ",If" 6.08 lb.s. 

size!! can IIOW be rolled as 

2}4:" " I t', " " I'," x 6.61 lbs. 
2"''' " 1/t" " W '" 7.68 lbs. 
2}:z" x lJ(" X 1(N x 8.21 lbs. 

P-J-Change minimum weight to 8. 1 lb8. 

Page 78 - Bevel Nose Section s, {or uew sections sec 
page 28 of this Supplement. 



CAIUO;GIE Sl' ~a;L COMPAN Y , 

Pages 7910 82, incl. Bevel Ed ge SecUo n$ , for uew section s 
see pages 26 and 27 of th is Supple ment. 

Pige 81- )lake the following substitut iotls under corres-
pondin g Section Nnmbers: 

s.cu •• I.d .. • • • • Wtic! 
I •• h, ,.eb .. :tuh. ~q. ~",I 

" (i~I(j II~ ' l. \. ~". w o ~., .. -
p .. I.' .. \0. 11 lUi ] 
I . I,. 

, :"0. I:! 0.'-'8 .-I.'." 11'~ 
, 

,"". I:! 0.49 
i\I [)IlS , 

11~' n :-'0. I:! O.li8 , It, " '0. 1:; n,MI 
2 I I·' !l '0. II 0.&] 

M WI) , Iq II '" w O. iti , 1\1 

Y 
,,,, II \I. hi , 'l} '0. J:! O.liO 

" 60:\ :!~ I. :-'0. I :! O.7!1 
2J.( 1;'.( )( 1\0. I' 0.(;9 
2,'.( lJ.( )( '0. " 0.00 

"g' 82-;"lak c Ihe following substitutions llTuicr corres-
ponding Section Numbers: 

Sortt.Wn • • • • ".~ 
I ... " ... .... ~ ... '!:.::: 

" 612 2:1 ,/, I) '\0. 10 0.\1; 

'Jj I ,lf .\0. 11 O.R6 ." - I i, U :'\0. 12 0.76 
M Gl. 2~ I " N", I' 1.03 

'Ii I " Ii 1':0. 11 0.% 
' Ii I " Ii No. 12 0.80 

" GIG 'Ii 2 l~ 1\0. 10 1.06 
'Ii 2 I. ;\0. 11 0.93 

'/i 
, /, No. 12 0. 83 

hges 83,84-R.o und Bevel Edge Sedlons, fo r new 
.ection •• ee pages 54 and 55 of thi. Supplement. 

, 
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P age 84 - M-6S0, 1'1-681, M-6S2, ~I-687, M-6S8-c311celed. 
M-685, C311Cei U" t hic kn css. 

Page 85 - Special Bevels, for new section s see pages 52 
a nd 53 of t his Supplement. 

Pa ge 86 - M-7l5-Add 3 sizes as follows: 
l JSu x /," x 2.92 lbs. l '~" x Jill x .3.24 Ibs. 

lh" x l~" x 3.90 lbs. 
M-716-Add l JS" x 1," x 2.iO lbs. 

Pa ges 86. 8i-Crescents, S pecial Crescents, Concave Con. 
vex, Crescent Ha rne, Beveled Harne, Pole Cap 
Sections, for new sections see page 4S of Ihis 
Supplement. 

P age 88 - S pecial Half Oval, G rooved Half Oval , for lie ... 
sections see lJages 48 and 56 of this Supplemelli. 

P age 89 - Star Sections , for nel'\' sections see page 49 of 
this SUl'plcmc tl t . 

lIl ·902, M-89O-callcelcd. 

Page 90 -Can R.lng Sections. for n ew scctions see page 
47 of this Supplement . 

P age 92 -~I-92 1. :\1-922. M-913, M-924-canceled. 

P age 93 -M-926, :\1-928, M-931, M'932, 1'1 ,933, M-9~-

ca n celed. 

Pa ge 94 - :M-9.J6, 1\1-937, M-939. M-9.]()-(:allceled . 

P age 9S -M-942- ca ncc led . 

Page 96 - Axle Clip, Special Nut Sections, for new 
sections see pages 46 and 47 o f t h is Su p plement, 

M-950, M·951-ca llceied. 

P age 97 - Concord Harne Strap . for new section s see 
page 24 of thi. Supplcment. 

M -1023-re i nstated . 

P age 98 - Bevel Edge Clip. 
M· I069, M 107.3, M-l0i4-reills t ated. 
M-I061, c ha ngc iellgtr. b an(} c , t o read: 

5H" +5/,". 



CARXl:(;IE S1'EEL COMI'ANY " 
Plgc 99 - Ha lf Ova l Cli p, for new sections see page 24 

of thi/J Supplement. 

M· I II2-reinstated. 

1\1.1129,1\1·1131, :M·I I3J, changc dimensions as 
given Oil page 24 of this Supplement. 

Page 100 - 80x S trap. 

Sec )o/c \'i>!cd Table, page 25 of this S u pplem ent . 

Page 101 - Bit Mouth St eel, for ncw scctions see page 24 
of this Supplenlcnt. 

Page 102 - R.o unds. 

See Re\'i~ Tab le, page 1301 this SUPI,lement. 

Squa rcs. 

Sec Revised Ta'ble, p. ... ge lJof thill Supplement. 

Page 103 - Ova ls-Sec R ("\'ised TalJi.:- showing also 
wcight>! of Ovals on page 59 of th is Supplement. 

For Sp·ecial O ... als see I'''ge 55 of this Supple· 
IIII'll!. 

Pag-e t04 - Ha lf Ovals-See Revised 'l'able showing also 
weights of Half Ovals on pagel GO and 61 of 
this Supplement. 

For Special Half O\'ab, sec p:tge 51'> of this 
Supplement. 

Hexago ns-See Revised Table showing also 
weights of IIexa,rolls on p«ge 58 of this SUpl)\e· 
111 ('II t. 

Pagcs 105, tOG- Hoo ps and Bands. 

See Revised Tables, page 15 of I his Supplement. 

Squa re Edge F la t s. 

See Revised Table, page 13 of this Supplement. 
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Page 107 - Ro und Ed ge F la t5-See Revised 1'ables. page 
14 of this Supplement and table showi n g weights 
of Round Edge Flats on pages 62 and 63 of thi, 
Su pplement. 

Page 108 - R.ect a ng ular P lates. ~heared alld uui\'enal. 
See Revised Tables of extreme sizes, pages 16 
a11(11 7 of this Supplemeut. 

P age 109 - Circ ula r P lates-See R e\' ised 'rabies of extreme 
sizell, Ilages 16 and 17 of this Suppleme nt. 

Page 112 -Cha nge weight of I ll' x No. 19 to .1696-

Page 114 -Change weight of 2}i .... x No. l to 1. 8713. 

Page 116 -Change wdght of l J{ .... x No. 10 to 1.2529. 

Pa ge 133 -Chan ge weight of 30'" x I J{ .... 10 178.50. 

Page 140 - Circumference for 9U" s hould read 31.220. 

Page 143 - TAble ot Standa rd Oauges -See Revised 'r abie, 
page 18 of this Supplement. 

Page 146 -ny an error in printin g. the halves of table 
s howli on pages 146:'l1d 147 are reversed ; portiOIl 
011 page 146 should appear 0 11 page 147. 

Page 147 -This portion o f table II hollld replace that on 
llage 146. 

II 
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SQUARES 

I," to 2 ", iIlClu,;;\'c, ad\-ancinjf by ./r" 
2-(/ ' to 3(1", il1 ciu~ive, advancing by fi" 
3}i" to 5",", inc\u:;;ivc, advancing by 16" 

ROUNDS 

,'1" to I n·I", inclu sive, advanc in!; by ;1' 
l U" to 6 1,", inclusive, advancing by n" 
61~ " to i II, illcluHh-e, advancing by I," 

HALF ROUNDS 

lo" to 1 ", incim;;vc, ad\'ancing by ;1' 
11 ~1I, I }~". Uij", l ~'i!" , H4"", 2", 2U", 3" 

SQUARE EDGE FLATS 

X" to lX''', inclush'c, widc, by a ny thickncss, Ie" up 
10 width. 

OYer 3X" to 5", inclusive, wide, by allY thickness, 

tiff up to 3", inclusi\·e. 

Ovcr 5" to 6", inchuive, wide, by allY thickness 

W' up to 2", in clu!\. ive. 

Si):e~ no t "hown ill aboye li st will be con sidered, 

Nu"r STEEL 

Al1 ai):e!I of Nut Steel within the range of Square 

Edge nab can be furnished. 
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ROUND EDGE FLATS 
FACE M EASUREM ENTS 

3 / 1/ 
78 and io" wide, by No. 12 to >i" 
Y2" to 1 til wide, by No. 12 to 5 11 nr 
%" and 13 11 wide, by No. 12 to Y2" To 

ra " to 1 II wide, by No. 12 to %" 
IT\" to lY2" wide, by Ys" to %" 
1 9 II to 3 II wide, by Ys" to 1 " To 
3T';r" to 3Y2" wide, by ? II to 1 >i" Til" 

3 • II r" to 4 II wide, by >i" to l >i" 
4 1 II to 6 II wide, by f-r/ ' to 1 II 

To 

The widths given above are face measurements. 
The over-all measurements of the above sizes are 

de termined by adding to face measurements: 
Y2" thickness, for all sizes Ys/l to Y2/1, inclusive, in 

thickness. 
tV' for all sizes over Y2" to %", inclusive, in thickness. 
%" for all sizes over }(/1 in thickness. 
Sizes not shown in above list will be considered. 

ROUND EDGE SPRING STEEL FLATS 
OVER-ALL MEASUREMENTS 

%" wide, by Ys" to Y2" 
%" wide, by Ys" to %" 

1 II to l Y2" wide, by Ys" to %" 
1/,,/1 to 5 /I wide, by ~" to 1 II 

5(/' to 6 /I wide, by >i /l to Y2/1 
ROUND EDGE CONCAVE OR VEHICLE 

SPRING STEEL 
OVER-ALL MEASUREMENTS 

1 /I and l Ys /l wide, by No.6 to No.1 
l >i /l to 2X/l wide, by No.6 to No. 0 
2Y2" to 3Y2 /1 wide, by No. 3 to %" 

Sizes not shown in above list will be considered. 

ROUND EDGE BABY BUGGY SPRING STEEL 
OVER-ALL MEASUREMENTS 

Y2/1 and -loll wide, by No. 13 to tt/l 
. %/1 to I T'l' wide, by No. 13 to ~" 

Sizes not shown in above list will be considered. 
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HOOPS AND BANDS 

-
Minimum W idtb, Thickness, Maximum Width, Mi~:~i~'dtb lnehes Inehes Inehes 

----
% 3 9Ys . ... .. Tl\" 

% 11 9Ys ...... b i{ 

% -t'I 

I 
9Ys . .. . .. 

Ys 9 9Ys ...... 1r:r 
Ys .li 8Ys . .. ... 

Ys i:r 8Ys ...... 
Ys i'l: 8Ys . ..... 

% -(. 7 . ..... 
% 1 6 ...... Ill" 
% I. 4Yz . ..... 
% I 3 .... .. n 

---
Minimum Width, Thiokness, 

-I 
Maximum Widtb, Recogging, 

Inehe, B. W. Gauge Inebe, Minimum Widtb 

, 

% 1 

1 

6}.{ I .. .... 
% 2 6}.{ ...... 

% 3 6}.{ ...... 

% 4 9Ys ...... 
Ys 5 9Ys ...... 

% 6 

I 
9Ys ...... 

% 7 9Ys ...... 
Ys 8 9Ys . ..... 
% a I 9Ys ... . .. 

Ys 10 9Ys . . . . . . 

Ys 11 8Ys ...... 

% 12 8Ys ...... 
Ys 13 8Ys . ... .. 

Ys l-.l 8Ys ..... . 

% 15 6X ...... 
% 16 6 . ..... 

Ys 17 5 . ..... 

% 18 4Yz ... . . . 

r\- 19 4Yz 
I 

;Vs" 
Yz 20 4 %" 
Yz 21 

I 
3 %" 

Yz 22 2X %" 
Yz 23 2}.{ %" 
Ys 2-l- I 1 YzII 

------
ABOVE REPLACES TABLES OF HOOPS AND BANDS, APPEARI NG 

IN SHAPE BOOK, 1903, PAGES 105 AND 106. 
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RECTANGULAR ANO CIRCULAR PLATES 
EXTREME SIZES ROLLED BY CARNEGIE STEEL 

COMPANY 

S HU,AlO PLATIES , ONE-'O U RTH IN C H AND O VI:R 

]0.::0 
12.75 
11i.1IO 
17.l16 :n . ..., 
2.!.9.'i 
Z;.60 "',. ".00 
39.16 

"'" .. .., 
" .. 51.00 
61.~ 
7 1.40 
81.00 
91.80 

,. ,. 1'i.lb ... d t.oarIU Ia IIICUo 

12Q 114 108 102 • to • • 
.... . , , .. 
". ,. ,. ,. , . .. ,. 
'" ,. 
'" '" ,. 
W ,. ,. 
'" 'M ,. 
". ,. ,. 
'" '" '" .. 
'" '" '" '" '" ,. ,. 
W 

'" '" ,. 
I' I"tet old" wid",,,,,! under can alllO bt: .oll~d 011 O nITe."'l1 Mill •• • '0. 

,<".:u e. 1 ..... tIL " ,," UniTe. ",,' M in .I~e ... ""e U"ITer .... 1 Mlli p la le table. 

P la tet of Irreate. dlnLu8io .. ~ Iha" shown I" abo." ta b le. ma]' boo 
nbml n ed ror opeela! co" "lderatloll. 

ABOVE: REPLACES TABLES IN SHAPE BOOK , 1903, 
PAGE& lOB AND lOll , 



CAHN£G IF. ST EEL CO MPANY " 
RECTANGULAR AND CIRCULAR PLATES 

EXTREME SIZES ROllED BY CARNEGIE STEEL 
COMPANY 

~ .fIr. 
8.13 
6.\)1 .., 
6. 10 .. " 
~."'"' 

.. 
'" ~IO 

'" ,,. , .. 
'''' 

n ,. 
'" .. .. .. 
~ 

RECTANGULAR UNIVERSAL PLATES 
EXTREME SIZES RalLIED BY CARNEGIE STEEL 

COMPANY 
UNIVER . ... I. MILL PL ... TES , "N[-'OURTH INCH .. ND OVER 

~ '1'1.'" 'l'i<ltloo .... ~ i. lac. 

-- ~:; ....... U-tl .ff-3I ~31 .... Z$-211 '1-17 I'-U l' 11 11 '0-1 

10.20 
12.J",~ 
15.,'10 
'7.1~j 
\.'0,10 
Zl.9;; 
:t}.~..o 

00.00 
M.J"O " ... 1.:;.110 
61.00 
{>/I,JO 
61.20 ..... 
7t.fO 
18.00 
~1.80 

.. ,. 
"'" .. .. ,., ,. 
"" '" .. ". '" , .. . .. ... ... 
." 

.. ,. ... ... .. .. ,. ,. 
~~ 

"'" .. , 
,~ 

'"' . .. ... . .. ... 

"" '" , .. , ... , .. ,,.. ,,.. 
,,~ 

•• .. .. , . 
"" ". '" ... ... 
'" 

,.., .. ... ... 
,,~ 
,,~ 

''''' .. 
:::l 
"" ,. so 
so 
~, 

.. .. 
so 
so 

'" so 
so 
"'" ,. , . 
so so 
so 
"" so 

l'1:ueao' If~:uudlll,ension. than showo In abon .ablu may be 
_. Itted for _!>KIa ' con ~l<Iera . lon. 

ABOVE REPLACES TABLES IN SHAPE BOOK , le03 
'AGES lOB AND 10e. 
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" CAK!'KGIE STEEL CO:loI I'ANY 

STAND ARD GAUGES 
REPLAC ES TAeLE IN SHAPE BOOK, 100 3, PA G E 1"3 

- -
11lanSS II DE IIUS OP 11 11(1, 

';=2" -; ~.i. •• -• : rij l~ 
." :; I • fi:~ ' l" h. , 

eJ~ 
~ . ]-; ~ J •• l~ , 1r ~j .. ='; .. .; .-" I'" 1'( .; 

.t'i o • .~ . '," i .• S • . . • 
7· ....... - 000 "" - "' - .'000 .• 00 

.680000 7· 
8 · ....... ..... .46876 .. . ...... _., .4616 .- eo eo 

. 464 
.. 4376 ........ _ .. .4306 .432 .616600 .' ,. .406~6 :6000"'-' .s"'" .400 . 460000 , . 

3 · .4~6 .375 .SOU; .37 2 .40004' .. 
2<' , .360 .34376 .... , . 8310 .34. .364796 20 
0 .340 .31:.16 .3964 .S060 .324 .324861 0 , .300 .2 8126 .3632 .2830 .300 .289297 , , .:.184 .2666:.10 .3147 .26:.16 .276 .267627 , 
• .269 .20 .2004 .2437 .21>, .229423 , , .238 .284376 .2000 .:.1263 .232 .204307 , 
• .2:lO .21875 .2226 .2070 .:.11:.1 .161940 • 8 .203 .:.103126 .1981 .1920 .\92 .162023 8 
7 .'80 .1875 .1764 .1770 .176 .144286 7 • ., .. .171876 .1670 .1620 .'80 .128490 • • .148 .16825 .1300 .1483 .144 .114423 • >0 .134 .140626 .1250 .1360 .128 .101897 >0 

" .120 .126 .1113 .1206 .116 .090742 " '2 .109 .109376 .099' .1066 .'04 .OBOBOB " " .090 .00376 .0882 .0916 .00:.1 .071962 " " .083 .078126 .0786 .0800 .080 .064084 " ,. .072 .0703126 .089. .0720 .072 .067068 " ,. .000 .0626 .0026 .0021> .004 . 060821 , . 
" .068 ,00026 .0066 .0040 .00. .046267 " ,. .04. .00 .04" .0476 .04. . 040303 , . ,. . 042 .04376 .044() .0410 .040 .036690 , . 
20 .030 .0376 .0392 .0348 .036 .031001 20 
2' .03~ .034376 .0349 .03176 .03~ .02846221 ., .0-'" ,03126 .03126 .0286 .028 .026346 !n 
23 .0'26 .0'.8126 .02782 .0268 .024 .02267223 

" .0'22 .026 .02476 .0230 .0'.2 .020101 2' 2. .0:.10 .021876 .02204 .0204 .020 .017900 26 ,. ,018 .01876 .01961 .0181 .018 .016941 2. 
27 .016 .0171876 .01746 .0173 .0164 .014196 27 
28 ,014 .010026 .016626 .0162 .0148 .012641 2S 
2. .013 ,0140626 .01S9 .0l!~0 .0136 .011267 29 
30 .012 ,0126 .0123 .0140 .0124 .010026 30 

" .010 .0109376 .0110 .0132 .0116 .00892831 ., .009 .01016626 .0098 .0128 .0108 .007960 32 
33 .008 .009376 .0087 .0118 .0100 .007080 33 ., .007 .00869376 .0077 .0104 .0092 .00630634 
3. .000 .00781:.16 .0089 .00" .008' .006616 36 
36 .004 .00703126 .000' .0090 .0076 .005000 36 
37 .......... ... . 006640626 .000' .008 • . 0068 .00446337 
3B ............. 00626 .0048 .0080 .0080 .003006 38 
3. ...... ......... _ .. ......... _ .... .007 • . 0002 .003631 SO 
'0 ............ ........ _ ... ...... _ .. , .0070 .0048 .003144 40 

u~~ ••• c .. n. ~ ... ~.~. wo~~ •• 0 .......... " ... w.n . . ..... ( . . .... J 
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PAR T II. 

New sections for which rolls have been 
prepared. 

Tables sho',:,ing weights of Hexagons, 
Round Edge Flats, O,,:..\s and Half 
Ovals. 



I 

...... , .. 
M ~l I' J!)Xlle 81l.1:; 
~[;n: F JOO)lh 8!I.~1 

M '!IX! F 1000[11 !!7.U I 
M ~l ~. 900k 8 1.1(1 
M:,IX, ~. IiOOIIJ Si.6i 
M ~ F ll(M)11I az.tIO 
M:.v; ~. \l.),)k &'1.00 
M ~ F l'.)(llb 3'l.~ 

.\':JlII F i!:iOl" 81.18 
M 210 ~. I!OOk SI.X; 
M 21t ~. lIOOlb 110.&. 
M :!12 F 8001.. '.!9.~ 

M:tlll F ';;(Il e 80.32 
M :tll t' ,;;olb 211.1>7 
M ~ I (i ~. 7:,011< 28,1.() 
M 216 ~. 700lr 21/29 
M 211 ~' 70011> 28.00 
M '.lIS ~ • • 0011" :.'7.89 
,\1 2111 t · IlWlc al.l~ 

M 2:!Al F' (\,)OJh :.!ll.4~ 

M:!'.lL F 6",0111 ~'7.~J 

)' 22l t ' 1)))1<- :.'7.&'C 
~I ~ F 1!OO1t. r..06 
.'o j ~~ F IIOOh. :2II. I~ 

FROG FILLERS 

DIIU!l~J5 /I IIClII 

" c d 0 r 

.n an 2'. 2,.. II 
811 Sit Z'" III II 
3n SU :!'~ III II 
lin .1U I!j; 2,... U 
~u 311 LT~ III II 
31+ 311 l :!ii Iii U 
811 sn III 20'0 II 
au Sit [n II I It 
IU 3jf III III II 
8n SIt III Zto u 
au 30", In III 11 
IIU 31, III III II 
~n lin, Itt 2,.. II 
3n .~... lit III It 
IIU 3.... ljl In u 
'ali til 1% 2... Ii 
311 21r l~. In II 
311 2U 1% III It 
311 ~ [Yo '. ' li 

'" • 
31i Z',-i I" 
at. 2;~ [" . 
8/1 2'. 1'. 
aU ~. ]'" 
S," 2". I' s 

" III ;. 

2,.. '" Itl J(, 

II ' '" 

01 

" " " " " " " 01 
01 
01 

" " • • 
" " " " " " I. • • 

, 
.. , 
'"'" It UtI. 

'IN. 100 
2..... ]00 
2M 100 
2No {II} ". p. 2/h , 2,1-

I'" Z,t. 
1'.. 2,1. 
2 III 
If' I II 
p .. In 

' II 
I ~ Iii 
I' .. I ii 

'II 
L~ I n 
Ih IU 

, 

'II 
ITj Iii 
I~'" IU , 
, 

Jr,', 
I}(, I tl, 
I'~ 1,',., 



.... 
bO, 

)[ rHO 
~r 1418 
.\[ III" 
)[ HIt 
\1 111'1 
,\1 r~11 
.\[ HI~ 
.\1 lITO 

""'rod" 

.\[ IWI 
.\1 [.1'. 
.111 1;,'0 
II J4~J 
.\rH~ 

M 1121 
I I U~4 
,\1 II.!.:> 

CARN~:Ga: STEI::L CO:'II'ANY 

THIRD RAIL. FROG FILLERS 

~ -v---

L 

,!.~ ..... 
:!U6 
~.J7 
J\U~ 
17.9;j 
17.~; 

16."'1 
I~.~ I 
HI.II 

W.ldt ,... ,.~ ..... 
~'QOO 
rn.6,'; 
J.;.t>:i 
l!ill'> 
rl.~(l 

11.10 
1'1110 
'"00 

, 

• . , .. 
z,~ ". .. 
l~ 

' II 

'" ' II 
' II 
' li 

' .... ~ 

. , 
IIi 
.~ 

, . L~_____ u' 

----'J 

J\i' 
ll~" 
1'';'' 
L ~" 
lJi" 
I' " • 1'.,' 
I' " • 

b , .... 

" " .. 
II 

" " .. 
II 
t, 
,', 

" 

" I •• i. 

," , 
'" , 

... -! I, (I. I. 

roo A .,A '" , .,A 
7':; A 
70 A 
,0 II 
(I.. A 

100 ,\ 
110 A "" ,\ "'A 
'':;A. 
roA '" , OOA 

" 

I 



n 

l 

M 1985 
M ISIj,j 
ML'1S4 
M 18&1 
M IfIt.! 

.... 
I.u. 

M 1 lUI 
M 1482 
) 11463 
)1 1464 
MI-665 
M I _ 
)'l lt61 
M UM 

CA H NEG I E ST t:E L COM I'A N Y 

REENFORCING BARS 

;~ .... 
,m 
8.71 
8.0.; 
8.47 
8.85 

1i'ti(kl 
po. ,..~ ..... 

8.78 

"" ". " .. ,-" 
7.18 
8.7'1 
.~ 

I , 
• .-' II· 

I If; "'1' 
I -. --~-.dJ_ JJ_'_H.":!I ..... . , r a 

• .... 
II 
II 
II 
II 
II 

, .... 

, .... 
311" 
aU" 
aU" 
/Ji," 
al." 
~Y' 
211" 
~" , . 

l 
, .... 
• • • No 
M 

• . .... 

.." .... 
1. I.. C. l. 

'00' 00 . 
.>A 
00 ' 

'" 

I.&il~ 
1. LG. L 

100 ,\ 

00 ' 
S; A 
00 . 
7& A 
~. 

'>A 
00 ' 



)1 11,,'1 

)1 II.l.> 

) 1 1M 

~I 1':'7 

II 1-4.:i/I 

.\1 1100 

-114 .. 

I:, :)0 
HI."I 
HI.!;I 
H.~ 
IJ.7l.I 
I".HI 
1·1.~ 
1.i.:!8 
16. 7!1 
n.~~ 
IV ;;
IU~ 

12.1.1 
14.:::! 
IJ.~ 

12. 11J 
n~ 
I<>'~ 

I~.~ 
11.11 
11.;Jj 
11.61 
11."1\ 
14.I~ 

• , 
" .. , ... 

231 

o 

. , 
" " ~ 

, ... 
N. 

""' .I.C. I . 

'00 A 

00 " 

"A 
0" 

"A 
6>A 

OOA 

lal1Socd .. 

;0 II, 00 11 



" 

BIT MOUTH STEEL 
SEE S HAPE BOOK . lG03. PAGE '" '"'., ..... Iollt .. h1/G .. 1 ..... 

114,. _lOr. Yltl.l.. "'ion-. .... , ioU ... IaJf 0 .. 1. "., , ... I •• ~. , ... [ ..... [ II:~. . ,,-
M 1034 " " II 6y' I ll'" In 1 ., 
M 1036 
M 1036 

I, " II ." I ~': + I '{ 

" " II 6, I U + I II 

CONCORO HAME STRAP 
SEE SHAPE BOOK , l e03. PAGE e7 

rtol hit 1) .. 1 J..rIb 

"" "" 

s.cIu. JUt. , YUl1l. ""en., .. ,dill, TIoiob.... rw.. hlllIul. TICal , 
c.laUoo .. ~ ~ 1_ .. I •• ~. .. 1DeMo II, r..- .. lMMI 

M 10 21a " Yo Yo • ,. 
"" "'" , M 10:.12" ' , y. " • 16' . ,." 2'," 

:lI1 1024a " y. Yo • 17tf .. " % 
M '033 " • " 

, " X ,. 3'" 
" 1026" " X " • 17% " X 32~~ 
M 1026 a , Y. , • ,. .. 34 

HALF OVAL CLIP 
SEE SHAPE BOOK , le03, PAGE ee ..... "" ~ . .... 

$dIoo. lu .. 
~""'LW, "MIllo, ...... ..., ~ ..... h1t~ " .... .. I ..... ~ I . ..... .. II ..... . .... 

M 1133 " II • 3" S + 6~ 
M 1146 • II /, S )": 3 + 6~ 
M 1131 " • • 3 " S + 6 r\ 
M 1129 II • /, 3 4 U + 4 11 
M 1149 " II • ." 3}i+ ~ 
:'1 1160 • II • .. 3 ,\ + 3 ,\ 
:lit 11 6 1 " II • 4" Blo + 4/0 



CAR NE GI ~: S'l' EEI. COM I'A "'Y 

SPECIAL HALF OVAL CLIP 

1
.""Od eoo.n..e.o,u I.A&IlI "" .. I.... . !u'1fl W,dUo 1\kk ... &a.h ... I nu &0." CoG ..... eo.... T$I 

4. loeb .... 10'"-~ T, [",'h~'r~ loe", .. loe.. b .. I ..... ~ IW .. 

M 1169 U I II l: )( () .-, + 10 20 

1011160 Ii l~l y', II <I ll <1 (,,+ 8i~ 17,:, 
MII6Oa

1 
n Jt /1 T~' H <l U () + 10}.f , 19H 

BOX STRAP 

[£Jo~:~tIM~[]~ 
;----. -. ([ -------w- -- -b--- ~'- (' -~ .... b ~ ... - ______ 1_. _________ ._ .. 

lout ,-,. n.t JaJ 0 ... 1 t..c1l 

'I::' ~ WiMlo 1'I!.i<k· W,... 1\.kk. ~ _ _ , GAo ... "',. . .. •• 
'I" I .... _ • ........ -- nat '.
.. , .... - U . _" lado .. ~ I ......... I ...... II, I ..... .. iKHI ~ I ....... 

M 1200 l> fI ,:, . fI " i U "1.!. in 28 

, M 12011 /. 7'11 . , i< J{ -, at'. i 3 , 2'J~ . " 
M1202 /. '. ){ i'. X 73., "1.3.8 0\1 :J1 U 
\1120.) /. '. ){ " X ' II "1. t, 8tl 28 

' M 1"1.0 1 " I '. I X -, 
'" 

, 
' If " ~( 120'-, J, ,I" X ' f! "1."8 lOB :1l18 

M ["1.0t; ~ I X I X , "1.~ I:.Hi 36 
)[ 1207 " II /, Il I. i:\i "1.~ 41', 21~ 

' MI~~ " II ,', II /, 7~8 " "h "1.4 
)11211 / . ?ti X " ){ (;:'8 "1. ~8 ,~ >J"7 -., 11 



':-f,.. ... ·--·-a--·· ... -ir ...... , v ~ 
.. , 
i 

• • 
•• J 

l....-------~- ----- --~ 

SEE SHAPE BOOK,1903, PAGE 79 

BE V EL EDGE, INCLUDING BEVEL S HAFT, WAGON 

BOX AND TONGUE CAP 

• 
"~ IIMcIoa lad •• 

, • • I. ";';;"" .... .... , ... ~ , ... 
" 6:.14 " II I, I, 0.48 
M "100 " " M " 0.23 
M 13C>OR " " ," • 0.30 
M 02r.R 

, , ,', • No. 14 0.19 
M 1333 Yo !I I . NO. 12 0.24 
M 1384 '. " " No.IO 0.29 
14 1320 •• " • , • 0.<0 
M on '. " " !. 0.00 
14 1370 ' . " • " 0.64 
14 1382 " ~ • " 0.29 
14 1376 , 

" ~ .. , 1.12 
M '930 , ., • .. , 1.16 
M '302 , U I, " 0 .90 
M 1377 '" -, " ~ " 1.12 
M 1328 '" " '. I, L30 
M 1327 I', n ., ... 1.34 
M 1303 I ~"' II • ... 1.03 
M 1329 , " " • " L20 
M 1371 'h II II ,', l.S7 
M 1326 IX h • ,', L<O 

M ''''''' ", II .. , I, 1.10 
M 1321 ". II .. " Las 
M 1339 ". II • • 0.70 
M .20 '" II • 'h 4.07 



.----

C AItK E G I E STEEL C OMPAN\' 

BEVEL EDGE , INCLUDIr\lG BEVEL S HAFT, WAGON 

BOX ANO TONGUE CAP 

CONTINUED 

, 
':"f!:. Sled. 1M .. 

, • , 
J. "~'--c' [. do. , ... ..... ... .. . -

M "'06 '" '" II ~ 0 .02 
M 13112 '" '. II " L64 
M 03 .. I". " II II 1.08 
M 1378 '" " " I , 2.27 
M 1366 OJ, , )~ " L08 
M 1307 '" '. II " 0.56 
M .23 I,', '" i, n 0.86 
M '308 1.,. 

" I, n 0 .79 
M 132 4 I ~~ " ,', n 0.64 
M 1831 I .... >I, n " 1.87 
.. '309 • , ~ I, No. 10 0.71 
M , ... • 1 '. " " ' .09 
M ISIO • 1,', " " 0.71 
M 1367 • '" " " 1.81 
M 1311 ., , N n 1. 17 .. . ,. ., '" " " 0.70 
M 13 42 ." p~ 

" " ..06 
M 138 9 ' n '" " " lUI 
M ••• ." '" " " L60 .. ••• ." '" " i, 1.64 .. . ,. 3 •• Ii No. 12 0 .00 



" CARNEGIE S TEEL COM I'A NY 

:<-------0 ____ --'1" b"'! 

11 \i." "--- -1 
~-------· d - -----~ 

SEE S HAPE BOOK, 1903, PAGE 7 8 

BEVEL NOS E 

I 
, .... • • • J,W~~. • Io<IMI"n ..... .. .. , ... ..... .. .. , ... ..... 

101 988 
~ \l 

* 
/. I 1: 0.36 

101 979 ~ /, 0.22 
M 966 ~ !. No~11 0." 
M 9fl9 

lU 

!. n 0.22 
M !l7S 1)( J1 U '" OA9 
M 9i6 ' j( IT 1.98 
M 900 2)( 1)( , g I. 70 
101 966 2)( l j( M I. 1.18 
M 967 2)( l j( ,~ '" l.i6 
M 991 2M 1)( )( IT Uti 
M 968 2M '" 1}1 ~ 2." 
M'" 2" lj( j( }I 8.1& 
M 969 , 2}i ~ 

No.8 

ti 
1.&< 

M 970 8 2)( ,; 2,47 
M 971 

I ' lJ: 1)( \\ 2.79 
. M 972 l j( 1)( " 8.29 

M \Xl:.! 8 '" 'M ,; 
~ 

2.16 
M 91)8 8 2}( ,* " 8.67 
M 973 8'; 2 !. t. 1.51 
M 974 8)( ;~ 'I. '4 ~ 

1.82 
1\.1 989 8~ 

, 6.63 



CARNEGIE S1' EEI. COM PANY 

A 930 
lSI 'bo. 

.. v ... n ... ou 

000 ANtGLE. 

1"4'1 

RAIL GUA'~D ANGLE 

Wt: .. , 

A 1000 
1)·9 1bo. 

TRIMMER ANGLE 

A 820 
0.50 lb •. 

" 



• 

, 
i , 
, 

C A RNEG IE S TE E l. CQ MI'AN Y 

ANGLES 

~---------.------•• --------. 6· _____________ _ 
-------- - -~ 

,,' 

:H," --, 
• 
• 
• 
• 
• 
• 
• 
• 
• 

· • 

130. II", d'. ~ .. 2].0 Ibt. 

, " •• ~ ~, 1 11>0. 

132. ~--- 2L~ 11>0. 

133 . II" JI.11be. 

1 3 4 . ~ .. - n. 'be. 

131!1 . ,~ J6.S Ibo. 

13e . h' 39. 1 11>0 

131. II" 41.111>0. 

130 . " 44. 21"'. 

.... - - ------?'{."---

.. e40 . • 4".1J4"' W , : ::~ : : :: . g: : .. '''3 . . "" .. . .. , ...... ~" -. 

1.~ .1>0. 
L111>o. 
9.811>0. 

10.9 11>0. 
1'. 0 It><. 

ii ;~:~--
i ... , .. e , · 2·.1 '.·. f.~· 1.9S1bl 

.: A 0 .. 0. . .. ' {- . 7.S! I .. 
<!o:, ... ' .. 1 .. .. ... ~. J,I), .. 
: .. , .. , . ' W · J.Ol ibL 

i 



CARNEGIE S 'l: .:EL COMI' A N \ ' .. 
ANGLES. c....t;nu" 

" !".: 
" " ._-. 

r~ -, 
1 -- -, , 

I 
" A 5 17 '::II: A 5 18 

, 
ft. 522 • " • , 

6.6 lb •. 5.8 lb •. Ulbo , I : , 
",,';,. ! . "';' " 

\ 

:..------ ~o __ ----,; i,. .•• ___ , lit. -- .J , - -J.- J .' " .' -, n 
: --, 

• A 598 0;i. A 632 
~.9Q lbo. " 4S0 lbo. : , . lfi .. 

,. -2·· -~ "'---2~----.J 

A 523 A 524 A 63 1 A 525 
U6\1>o.. 4 .62 lbo. ~,OO lbo. 1. 41 lbo. 

..,'1:. ,-., 
" .A-lL .i1k " f-tls ~ 

L i' " T ! 'O. fb ' , 
j " t., , ,-

i • j , , 
--IKo.J :. ___ 2· ... ....) 

" .-- I ~- ~ lli'-J 
A 5 19 A 74 A 960 A 526 
0.92 11>1- 1 .~ 81bo. o.n lbo. O,~llbo. 

rk, ~' 

'k -~ r' "I, 

ib -. 1 ~' " .-~ L t,' 
• . , 
• 

-- ,~ L_I~_J , " , , 
QU. "T." Q'~. 



" CA RNEGIE STJ::EL CO~II' A:SY 

ANGLES . Conl'~"'" 

SQUARE ROOT ANGLES 

A 380 A 52 1 A 520 
, . •. 4711>1. 2,~1Ibo. 2.11 11>0. 

~-.:'" 

h' fL -)0 ~- ;/{ 
:;. rL 'L 1 

, 
" i-f , 

• " . -. .... ".- 2' -.,.; " _. __ 1~· __ "; 

Q U AIITEI\ " Z ' 

SPECIAL. ANGLES 

A 940 A 945 A 950 

l~l' 
O.~llb •. Q,61 11>0. 

L ,,~.t~-
'" 'I 
, 

'~ ., 'f 
\-" .. ~ . 

-: . ,. .i- I "". , , .~ L, '1' t.. &. • • , ' L)(""""': I .. --'h.- .. ;.....Jo(..~ , 

HAL" "Z, 

ROUND BACK ANGLE 

• "nj 

-~: -1/ f , 
, ,-

~ .I 
:!- w ~ A 480 A 48 1 

, A 701 
" 11.3 11:>0. 

0 9.8 lb •• 0 10.1 Ibt. I l\..'i/ i ,. , 
" I 

, 
L 

.,. 
• 

, I 
C-___ , , ________ J --r---

...... __ 1·,.--....; ;.-------1 ,,'!...----~ 

Q U. IIT S " 1 1111 

--



CA M ';'; t:G 1 £ STEEL CO;\IPA';';\' " 
ROUND BACK ANG LES 

.~'~"\I",", 1" ..... " 
~> 0 ::.' ..... _0_ . ~ 

A 8 10 '[ A 811 , 
A 812 

0.76 lb •. 

~-.: 
0,68 lb •. , 

0,60 lbo. 0 ;.,; D'oo>OHd. o"'l>OWd , "". , , 
, , , , , ", " , 

" ,'. . • , , > 

'UV . on 

ZEES 

~ ... --·r"-. .. c::::; si:' • " .' i.~I~" Z 14 , !" Z 15 . . . 
P,10 lbo. "~-4:r~1 . 8.60IL •. i' ~ Z 16 • • 4 .80 Ib .. 

i 
, r 1",", .": ·-1",." , 

'----• '" '! .. " • . :".: 
• ,,. < 

""'';0: tl Z540 ';! UO lb •. 

• :" . . 
'----- ~ ... fjl 

;,.--IJ/'·...; 

l Qu."u" . .. ~ 

I 



, 

:~ 
• 

, 

-' 
~ , , , 

CARNEGIE STEEL CO)II'ANY 

TEES 

,. 
--.-~ 

:f 
p,! .. '. ' . -_. 

" 
T 96 
39.4 lbo. 

}-~ 
~'-1"'· .,: 
' .. , 
. ".' 

'\\<" • 

. 
'" --)~ 

T 48 
15.0 lbo. 

i' --_. . .--.: s· -- -- -- ---" ----""! . 
L --l...' --< ." ... -1. ~ 

_J .... 

r 
; 

1.t 

., 

• , , , 
i 
< 

, 
.' 
, 

.J-. .. ' '-1.;>' 

T 4' 
2 4 .111>0. 

.." ---_.---""! 
: ... '. :~ . ',' 

T44 
8.1Ibo. 

L __ 
L ~ , -':AL 

;,,~ .... 
GuAlln" •• u ~ 

T 605 
1,2~ lbo. , 

.• ______ .:t 

" I.l". 

~-'?ffA - ~ 
T 604 , ,: ... 
0.5911>0. ? __ J 

, 



CAH.~EG I E STEEL CO:'otl'ANY 

• ·C',·'C'.··.·C"::..' __ ..:;' , ', .. 

.t._ 

---, ,' ,. 
T 5 14 
2.1711>0 

.. - 1)4' 

, 
" 

',' .. 
T 513 
7.34 lbo. 

L. 

'T, ..... , .... .. 
i ... ~ It 

~ T 515 
: uo lbo. 

•• , 
" . •• 

.. 
Y;' 

T 500 
2.l2Ibo. 

" '1' •• ---- .. 

lir;"" . " .' ~ .. 
~! T 511 L. 1,92 1100 

~~ 

.. 1It·· .. 
;¥ 

, . 
~ T 512 

1.80 lb • • .. 
t:-

.. :f .. 

T518T"~ o ~I ~ • 

• 

CONDUCTOR RAIL TEES 

1.1 It •. .. ~ ,. 

.,t 
i • 

" 

T 158 , 
l.g I~. 1 

'10 ~ 



~ C AR NEGIE ST i: .:r. COM PAN Y II 
CROSS TIES, 

-', ----" 
• , 

M 27 571' - ", ., 
1i j+------ ... > -, 

9.0Ibo. 0 

.-\). ' ~ fl' ~I . , , ,-. • 

fi.-

11..: \" 
--'l}t" M 20 

6.0 lbo , 

• ------ --- · 6·----· __ • 

~. M 26 
J.' lb •• if" 4' ",,~ .~. Y:' ';;~ -, 

...... 1<- _. -'It':' 
Il" _. 4't l'--- -

QU·""T." .fl<. 



• 
CAltNl;G I£ STEEL COMPANY 

• 
! 

L._ .... 

CROSS T,jE.S Conlin"'" 

M" , " ," 
--------.. 8' 

M 2 1 
,o.0 lbo. 

(' --------- 4" ________ ,., 

f, "t::::::",., : ;J/ 
-~ ~il' 

, .. 
• , M 25 

14.~ lbo. 



l 

CA ItN~:GI1:: S1'I::I:: 1. COMPA:'; Y 

:'"---~-----

· · .. 

5·-- __ _ 

H , 
18.7 Lb,. 

.. --- ~ . 

I f-,-

• H 1 
'l e!bo. 
,'IU' 

2~.,_ 

.1'''' . ..; .... 

.. __ I,'" 

H 3 
1 3.811>0 . 

--- ----_ . ., 

H 4 
34. 611>0. 

, 

~ .un .J; ..... 

i f l __ . ___ U .. - __ -----J 



UNITED STATES STEEL SHEET PILING 

J ---, , 
" 

_f '~' , 

I 

I 
f " I .. 

'" I. ~...,. 
2 • • 
i , 

r ----- ---------'!I 

M 102 
12·,401bt. 

1 ___ :t ____ + ___ ~ 

~- ---- -------~~,~ -- --

, - . 
M 101 

12· , )~ Ik. 

~;~ -5M" _____ ---1 

~' .,- "l~P" 
M 100 • 

6°, 11 11>0 

• s'!! 
.~ 



( 

: , , , . ' • , 

CARN£GI£ S TEEL C OMP AN Y 

1- 8EAMS 

.-- ." -- _._-_." 

. , -

.' 1,01)1 1 

• 2' 
!I~.O \bo • 

•• ,10 .. 1106 

,"-"!,-. 
, ' :. . ..) .•.. ",: 

• 

· ";' ... 
, 

• 

• 22 
4.1 lbo. 

P,opOMd ...:lion 

• ..J, .... -_. "! 

• • .' B 50 
17.011>0 . 

r-t-.... K l ... 
i....., .... d 

QUA'lTSft .111 



•• " •• n 

C AItNEGlt: STE t:L COMPANY 

CULTIVATOR 8EAMS 

B 515 

:". --- 2"-- _.- --~ 

,,,,",, .. :;, ,,~."'''' 
,~ ••• 'It'.4'i:"'.:t '100 

'" ' ~I' 

• 

B 509 
~,.ft, I.58Ibo. 

~L..('·· 

• " ,,; 

• .n .... 

, 
... '.> 

e 511 
U14 1bo. 

B 582 

," " I,· 1!'" :" i~':';-!,,---71--"":'r I, 1 

P :'<If 
~ . ______ -1';;-- __ • ..,J 

.,,", 'I;' 'ti.o~ 1 'lIN. 
,1(">. 'I," "'~L" , ... 



CARNEG I I:: STE tc:L COMPANY 

S HIP-BUILD I N G C H ANN ELS 

r , 
0' 

L , ------- , " -.. " " , , 
i c ". 0' t'1,~ 10 ".S ,~ 

~ , 
f 

" ,", , 
L ", .. , 

Q~' ~U" ."1 
:.... ________ - _·6 "--_______ • 

BRAKE BEAM CHA L'IINE LS 

" .... ---t,.! ___ __ ~ 

I I' 
..... . . 
~----'''--~~ ....... t'-H )----, , ' 

,¥ .. 0" ~ 
j wt- -I~· ' -.- -or 
'f_., .... ~ • • f 

~------ --. 2 "--------.,.! 
C 567_0.011>0. C 578-4.P11be. 

H.~' .' 11< 
~" ,", 

SPEC IA L CI-tA Nr.IE L S 

1 , 
oj, 
• 

~,';' C 200 
1],0 Ib'. 

~: 

~·W· 
.. 

c '" 6.)2!bo. 

:". 
" 

"'0 
• 

-



CARN~:GIE STEEl, COMP ANY 

SPEC IAL C HANNEL S , CO"II,,~~ 

C 640 
6.40 lb •• 

"'-'"'fiC"'~~_-<"· !' . '::::> ..... 

C 581 
L19Ib .. 

... -------I"" ... ---..i 

G 592 
1.60 Ib .. 

C 571 
056 Ibt. 

C 591 
Q.84 lb •. 

.to U· ...... ... .. ~ 
C568 '~' .:i'~ 
0.57 lbo, 

: • ..7 

_.yt------>' 

¥ 

,\(0: -
C 570 ~"-}h"!; 
Q,50Ib .. ~--1';. 

:.....~! . ..,:-ht 

~, 

~ 
~_t C 566 

0.211,," 1 • 1 .. -% .. ~ 

, . 
!,,"\ 

f'::.v1" ~-:.: 

C 569 
0.J911><. 

Ji. 

.. ' 
¥.~., 



44 CARNEGIE STEEL COMPANY 

CHANNEL TIRES 

C 559 - 0.33 lb •• 

C 557 
0.55 lb •. 

C 558 -0.32 lb •• 

1" CUSHI ON TIRE 

C 1000 
0.75Ibs. 

FENDER CHANNEL 
DASH CHANNEL 

C 545 
0.52 lb •. 

HALF' SIZE 

--



CAII:Nf;GI£ ST£E L COMPANY 

ORESCENTS 

M 733 -0.10 ItIo. 

If 

"'~". -t·· .. ~ .... 
. -~~ 

M 734 
.20 lb •. ...... .,,. 
i'CV1"" '-=>'·,.7 

M 74 1 
0.22 lbo, 

.=' .. 
. . 
~.- ~- -," 

POLE CAP 

M 8 14 
0.151 ... 

U 579 
',6~ 11>0. 

'~-------·'r·~i'~"';~· 
'" 1\ ., 

---.i, -----,. 

U-BAR 

~ 1\: ., 

F~.'!~. riO: 
\'~ <I! I) ;;t 

• • 

" . -
M 737 
0.2011>0 . , 
rf!'~- J 
0·-r.:~ , , .... , . 

BEV ELED HAME 

M 796 
0.10Ibo. 

~ ~ ,,' . 
.'t-..0 ;.f·.n;--.~" 
'='" .-.-~. 

CONCAVE CONVEX 

M 174 
0,0'11>0. 

" 



CA R N£GIE ST£EL COM PAN Y 

VEHICLE SPRING CLIPS 

M l S15 M 1316 M 1317 
U~ I.... 1.36Ibo. 1. 461bo. 

M 1319 
1.92 lbo. 

l.. __ . \.,.. •. _. 

AXLE CLIPS 
M 956 
7.Sf lbo. 

o 

"-111~ -.., 
~'li: 
~~-: 
:... •. ---. 2'h~ - ..: 

M 1230 
' .12 Ib, 

.. --- ·- 1 y,:-. .., 

~'';. '--~·t·· 
../I ~.:t! . ' -.. .,. 

1,,--_.- --·71\1------->' 

M 955 
1.4\ I .... 

,. .. ".....t;.r~ .. ,,!,., .~ 
~\~--+·h ... 
~ 'i ~;:=r 
~ .-..• ·1,",'; 



• 

CAN RING :SECTIONS 

~-H.~-~ 

:{C 
~-- -.-

M 1280 
1.25 lb. 

I ~'" 
t .. , 

M 929 
0.911110 . 

•. i'<=1 ===:==O:'J'::; 
--1)'-"'------....J 

:" hi ~ .. 

·~~ r , 
M 1281 

I '1 (too. 

SPEC IA L NUT S EC TI O N S 

897_1 !l3Ib •. 
M 89' 

M U1Ib •. 

C···· '.-: )"'..:-! Cr !.:. ) "..:. , , < f' .. • 'j.., . 
:.--- 2 }.: • 2' .:-- -_ .... 

M 893 
l.H\bO. 

(\" '-:- ) ~4a , 
Up 

<. ,1\." , 

M 963 M 964 
1.a lbe. 1.48 lbo, 

< I"': > , . 
!'~. > 

~.:, I;"''') 
-.;. 

( '+ ~ .. ~ .- 2'1'; > < ,"" > •••• ,'ZI 

-... 
j 



.. CA RNEGU; STEI:c:L COM P ANY 

DOUBLE BEADED BAR G ROOVE D FLAT 

C 579- 4.4~lbo. 
"'1 .. ! ... _____ ...... ,.'!... ___ ~ 

i ~1-J'~-_Y~h. 
V I.' ~);;~~ 
. ." --~ ... ---1---.... -,,-.... ----1 .-_ . . *------.- __ .2 H!--------~: 

DOUB L E B E ADED F LAT 

HAMMER S TRAP 

M 1312 
1,4 5 lb •. 

~'Jj."(----I''; 

f----! 
:....--------2"'· 

THIMBL.E SECTI O N 

M '0 
18.1 lb •. 

1 

I 



SA S H BAA 

--,it~·· ... 
I " 

f
' "' i':~f1 

·r ¥!~ 
M1 220 -iT 

1.11 ID. '; : 

. ~ _J 
:,' .. 
" 

RAIL. BAA KEY S E C TION 

M 1047 
O.JSItIo. 

,c·P.i'!f 1;1: J" 
"-:-1 .•• . ·u~· ~ . 

SPECIAL. CONCAVE BE V EL.S 

M 996 
0.651be. 

M 997 
0.41 .bo. 

TRIANGULAR SECTION STAR S ECTIONS 

M 895. o.1)!ba. 

~~ .. 
AX SECTION 

M 1037 
C.10 I ..... 

CHAIN 5 ECTION 

M 1045 
.61' .... 

. ' ~. 
::a~ .. '"':" . ... -~~~ . ..: 

TROLLEY TRACK 

C 102 

HAME BAR 

M 797 
O,S7Ibt. 

,''': 
C::--t::i~~ 
;".-•. 1O~""': ' 

1.7(, lbo ... if 

.: : 
'~. . .. "' .. ~ ...... '!':, 

T ... , /: ',y(. No f ~:::: ..... . . ,'" ..... 

" 



CAHNEGIE STEEL CO IolI'ANY 

S HARP TOE CAL.K SECT I ONS 

M 999 
O."lbo. 

" lr~ 

V' '" .1 
"Ii',-

M 1003 
0.811'" 

-:- ~'., 

V' 
" '" .J 

.. .,.;. 

M 1001 
O.5llbo. 

r'~'~ , 
" V .. 
; 

->'\ ':i" 

M 1004 
1.05 lbo. 

,..-rt"! 

V 
-';~-;;,. 

M 1006 
uo lbo. 

• 
~ 
, 

V"""" t 
~ 

i 
-~..;.. 

H AU ' ,'%11 -

M 1381 
1,17 lb •. 

~. C" ~ 

--0" '--, .. :~ .. 
\f.- .1"';'-',1 

HH~ •• z, 

M 1340 
1.16 lb •. 

, ,..; 

;;./ • 
~- 11M 

" 
I •• , .. , 
• 

M 1002 
0.68Ibo. 

v ... 
f.' 

M 1005 
1.11 lbo, 

S TEP 

"" 

BAR 

M , 190 
O,28lbo. 

,,' 
~.~ 

" .t::::Sc ~ ~ 
A _-~-I 
' i.._~.:J ' 



• 

, ' 
....... 

C A RNI::G I E STEeL C OM P ANY 

BEVELED SKEt.P 

~lt:'=====M:, .• ::l:34c'M::;:8=====:"S~~~-N 
~- l'~ ~ 

M 1347 
J.n .bo. 

__ ~ __ .... -}:.----------- 2 ~ ~ " ....!" .. 

' :::::::::::::::::::>":'~'~'l1i' ~:-'::'"::'::::::::::::::::=\ ~ S-,::':= 
~. _!:",--.~.____ .J 

M 1341 
+.3 0 11>0.. 

. >1: 

i--------------:::::·:·.~~~·~·iC;-::,;.:·:·:::::::::::::::::\ [ ~~ '":1~ 

. >(~.~ :'~. -------1-

l': 

M 1345 
&.00 lho 

, ' ---- ; ... ~ 
tV====:J1 (1========··~""~~~\:::7:'=·====J 
< , 

M 1346 
I' 7. +8 Ib .. 

-~~.' . ]'." -~r 

ft' -..... 

> 

, . , 
" "C'====J ~~--------, 1 I L, _ _ ,-2';"',' __ --'1 ,--I _--,11' 

.... _-



" C,", R NE GI E ST~: EL COMPANY 

SPECIAL. BEVELS 

M 13 72 M 1373 
5.02 !Itt. 0.0611>0.. 

~\V< II'\~ .,,,,".i- , 
'11.," ----->:<-,('"': ~" ... r '; l'~ r 'f 

, 

11 
'+ ------- 2"~-------~ 4-----------)" ------- --- ..,.J 

pr····· >,' .. 
...,.'~ 

M 1374 ~ Jl U911>1. 

~-----------l· ----- • 

,. -------. 2~; '------ -
( 

- "r). .. 
~:!:,.I ~, 

M 1375 'JJ ~ ~ 0 ,9108.4 1.,. , __ i , , -:'::"'-:-:~H!'...-- -- ----~=_J---~ 

M 1 08s.. 1 H lbo. M 1 084- 2-54 1M. 

~ /. .. ~~ 

U·i cJ' " 
• -, + ~ .. .' -

"" • 
, , . 

< 1 ~ i:· -.. 
, 'Yi: • 

M 1039-1,30 lbo. 
M 898 t'. Ii· '1 
1.20 lb •• 

- -to! • V'l 'fl \ 1. 
1 

• -- , •. _-" ___ ..Y 

~ 
HAL •• ,,1 



C A RNEG IE STEEL C OM P ANY 

SPEC IAL Bt: VELS . eo..tIt>wo 

M 300 
8.14 Ibs 

t----- ----·lJ~·--------- - )~.: -------, 

·l·t- -'-'~;'-------j ~~ 
! , • ... _______________ ------- 6,... ., 

M 621- 1i.10Ibo. 109.25 lb •. 

• (i'---

M 824- 6.46 I .... 
__ , ____ ~ ___________ __ ".~ _______ ______ ,. ___ 1).0'· .)0, 

! I ; 

L -________ m ___ ~--------__ n ~-f~ 
M 666- e2~ lbo. 10 810 lbo. 

« 1'-... " I 
"C= • 

.+ ~ , 
..... -----_. ·----6!'1·· 

M 103 8- 6.59 lbo. 

f" ~'- --.~ 

~._=I ===========~~\ 
DOUBLE BE,VELED S E C TION 

M 1304- 3.19Ibo .• ~d •. 1511>O. 

< ------.. - -4 ' ..... ----- -:--"""'1 
"'-- ·---,h:· _~ _____ I\ .• !......___ I"----+! 

• 

~'::::::::==::::~I:~~::~====:::::::i ~ Z L .... IO'Y!.· Ltv:to.,U 
u .... . I Z~ 

,--



C,," RN£GI£ S l'£EL CCIMPANY 

ROU N O BEVEL EDGE A N D CYLINDER LAG 

• 1362 M 1350 M 1351 M "44 2.01 lbo. { 81lbo 1.6~ lbo. ·9011>0. 

CS 
;~ CJ • .' C3F'\ " "~ ¥( "!' -J.l'\): J 

" 

" L,.··--1 '-.--.i " • 
M 1349 

I.GB lbe 

( ~;\ '> • ." 
• 1', -

M 1362 
1.98Ibo. 

( ':j .' • y .. II:!' .; 

M 1355 
UO 11>0. 

D 
, . ' ,. 
• :. -1'~' • 

M 135g 
2.9' lbo. 

C ';'1 
It··· lhi • 

M 1363 
2.n lbo 

( 
io---- -1', 
N.~~ "Z. 

J 

• . 
;' 

I., ••• ," 

M 1365 

. ~: 1.2$ 11>0. .. ": 
r ~" 1 .- 1~,,-... J 

M 1353 
2.SI I ... 

,> •• • 

~~ 
L---J .:i 
'+- - ."/- ,; 

M 1356 
1,10 I ... 

(::===3·.;:·3~ ... ~ • 
"Ii'--·-·'; 

( 
~-.-

, • I)," 

M 1338 
I.H lb •. 

M 1354 
).OS 11>0. 

.J 

D "----: ,. _., 
1.,.. I.'.·----~ 

M 1357 
2.0) lbo . 

M 1337 
1.S2 lbo. 

C( ===\!,5.~ )( 
• 



l 

, 

CARNEGIE STEEL CO~IJ'A~Y 

ROUND BeVEL EDG E , Conlinuod 

M 13 S1 
S.55 lbo. 

FOL.LOWER PLATE 

M 1379 
l~.l4 lbo.. 

, 
.~ 

y 

.... --.-_.--- - .- 8"-------- __ · 

SPECIAL OVALS 

101861 
0.921bo. 

101863 
L~2 lilt 

111867 
I.T6Ib •. 

• 

--~ 

-.-~ 

, . 

M 862 
1.43 lbo. 

M864 
1.?llbo-

~1 
~- "l'':''; 

~-j": 
M869~''>' , . 
2.l] lbt. ! • ;r i 

.. .. - ---I" ... _).< 

; 

" 868 C ."~ ~- 4R 

UT lbo ----,. C· _=--! ... -'i 
- M 860 

1,00 \b.. 

ILU., .'1'. 



C AR :-< EGIE STEEL CQ MI' AX Y 

SP ECI AL .... ALF OVALS 

M 838 - J.01Ibo. 

~----

r-== . 1(----······-------·3 ~ 

M 839 
2.9J I.,.. ~;~ 

~. ________ )J.~------ ~ 

M 84'2 
~.HI~ 

M 841 
J.nl~ 

~-' ., f • ~~ 
M 843 
2.78 Ibo. 

M 844 
1.JII~ 

M 84' 
J.n 11>0. 

M 846 
1.72 I ... 

... --

, 
<-

~----' / '\ ., 
i not 

.. 10M·· ____ .; 

HAL" .,:r.. 

< 

~____ J'- :;! 

M 847 
1.!llb •. 

4~ . 

~--.. 
F-F------'- -' --! 
L __ '.J8I't ___ J 

, 
';! ... ~~ . . 

M 848 
1.731 .... 

--.., 
< • 

. . 
... - -- I "" --- .... 

• . 



M 1700 
".64lbo. 

SPECIAL. ROUND EDGE BARS 

M 1701 
4.\~ lbo. 

SPEC IA L. HE XAGON 

M ·1240 
5.)Olbo. 

1t_. A :;"'0 "",,/ \", :-- . .,.~ 

l~~___ I~:) 
; 

SPECIAL. ROUND EDGE FLAT 

M 694 
1.!4 lbo. 

r==-=<J;:" !-,-----___ --'-~ : . .I-
... _____ -1 ...... _____ ... 

M 1702 
),H lbo. 
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CAitNEG1E ST~:eL COMPAN Y 

HEXAGON S 

Q--~ 
• • •• 'fI 

Ii... II, TliC~'""" Il10, ), "oiC~ hoi" .... , ... 
)( .184 2.946 

/, .133 , <, 3. 324 

f . .288 I ) j 3 .• 27 

II .348 ' /" 4.1 62 

Ii AJ.I ')( 4.601 

II .486 I l, (i,Oj:;! 

", .664 '" 1'>.&67 

II .GH 'I. 6.OS5 

!< .736 '" G.G2'; 

B .83' ' I • 7.189 

t. . 932 I ~, i. iia 

II 1.088 If! 8.386 

.~ 1.15Q l J.; !I.OIS 

II \.268 ' II 9.6i3 

/I 1. 392 ' /l 10. 362 

II 1. 521 ' II II. ()')3 ,. 
• 1.656 , 11. ,is 
II 1.89i 21- 12. 626 

II 1.9H 2J.i I~. 2!!G 

Ii 2.096 2,." 14.08fl 

/i 2.254 :!',. 14. \lOj 

1\ 2.418 " , -" 16.746 

II 2.588 ' /i 16.009 

II 2.7(;8 'i. liA9. 

I 2.945 '" 18.403 



CAHNEGIE 

I 
STE .cL CO:'U'ANV ~ 

C> OVAL S C> 

."" ..... ""1:.' TUllo. ""- T~~t W,d" .... -"'1.~t I. ".G. .. , I. W. G. I. ... G. .... u. , ... u. ':..': , ... ... ~. .... . - .... .... 
:\0. I:! O.()<J~ ,. 0.179 II II 1.078 ,. 0.109 ~. 0.270 

" 0.873 » .\ 0.1:17 J} 0.2\.14 
1.0'29 

~. 0.lIl7 0.8U6 T. 
U O.2aO ,. 

Jl 0.46-1 
,. 1.18!! , 
~ 

1.622 
NI).10 0.13r. 0.668 l.GOO 

~ 
0.6n !. I. II. J i,U 
0.79:! • 1.878 , 0.:..'27 Ii 2.200 .. I. 0.914 

1\ ~. O.:!{).j 

ri 0.3-18 
,. 1.32·1 ,. 0. 1~3 U 0.';G2 fI '-WI 

,', 11.21 8 
,,. U88 , I) .).- Jl 0.649 • :!.07l:1 , , ._11/ 0.668 Ii 2Ab2 

~ 0.297 
J( i. 0.7fl2 

tI 0.380 
Ji 0.921 'i, iI 0.919 

0.470 
I. 1.066 )( 0.714 

H .'. O.:~j 
f! 0.784 li 1.082 

~. O.:!H II i. 0.861 " I .'I GI 

U 0.287 'J<' " 1. 8M, 

0.831 tI 0.G:.l.; U :!.();I 

h I . 0.:171; O. no 2.:m 

tI t>.423 !. 0.91U Ii :!.708 

0.617 Ii '-3 1.064 , f! 1', 1.421 

J'l 
1.:..'1)3 ,r, 0.(;2'2 1.358 '" (. 1.1)12 

n I. 0.39'; '. 1.687 :u T. 1.727 
I. I. 71)7 

U II 1.0H 

<;=:> BLU NT OVA L S c-::> 

"'. nlotl. ;,;~ I "ldlll. 
ruoka ... 

... ~~L Wid~ 
ru,h-. 

...~ll I. Y. G. I. T. G. I. '1'. G. .... ... , ... •• ptl .. ~ 
In.lt • • • .' ... , ... . .... IDdt .. hudl 1aoll. .. .. 

» NI).12 o,~ 1 ~ " 0.IG7 

U 
0.318 

), 0.12.; I. 0.260 Ii 0.389 

1\"1). to 0.167 0.282 
0.417 • h io ~ 0.2111 H II .'. 0.402 

(, 0.26G P{ " 2.110 , 
~ 2.670 

, 



.J 

W C AN N E G I E S T E~: I. COM P ANY 

~ HALF OVALS .=,. ...... •. r.1 l'IIi'k_ 
'7!' .. -';e, .. ~ • 't. G. 

~ ... . ..., I. Y.II. ""~ .. .... ,. ,- ... [ ...... •• '!.'..:' , ... •• ':... , ... ..... , ... ., .. 
1'0.1(; 0.003 

fl l. O.:H:l 

" 0. 12. 
Ii i: 0.084 , O.M6 O.I IG " t. O. IW No. 12 O.:.!I!l ~. 0.(;46 

" 0.281' O.7M 
II ,', 0,106 <. O.SGi , " I] 0.86\1 

No. 16 0.073 

~ 
0-"37 • 0.,," 

" I. ,'. 0.""" 0.6 11 (. L098 

" O.I;lI , O.MH 1.215 
No. l ~ 0.096 

n 
0.6i6 U l.83i 

No.1:! 0.128 O.11H , , )j O.U9 0.1:148 l.()8(l .460 I. il2 

I. 0.100 0.939 

,', 0.231) ' If II 1. ;23 

No. 14 0.108 No. I:! 0.21:10 
1\0. I:! 0. 143 " O.3?..! }, 0.461 

,', " O. 16ij ... 0.10 1 ,', 0.6» 

• 0.211 ... 0. 188 'J< 
~ 

0.698 

~.: O.2a!l ' J< 3)! O.lii ·' 0. 817 
U O.liH:! 0.938 

No. ] [ O.II!! I, O. :!}2 
No. 12 O. l uS <, O_~H " 0.498 

" O.lt13 • 0.6'24 
~ • 0.2:)2 " • 1\0. 12 0.311 ~~ 

0. 761 
~, O.:.!&& )j 0.3(" O.lIiS I 

li 0.849 <, 0.1 18 '. k 1.00!i ' 
0.300 h O.6H • 1.138 

;\0. I ~ 0. 142 i, 0.636 ',' 1.2H 
1"0.12 0.188 IU U O. roo II 1.4(I.j 

)j 0.217 
I. 0.828 I.Ml 

'f 
, 0.276 
" h 0.928 ,.. 0.1184 

~ 0." 
(, O.:J!J6 II 1.000 l.on 
~ OA (H /i LIM ' )< 

J'l 
l.ab; 

No. 12 0. 219 1.6H 

" 0. ~62 )j 0.;192 

t, 0.3 18 /, O.4fl2 tl 0.866 

" 
h 0.386 ' /i ,., 0.693 1.14j 

V 0.456 .;, O.G'3,', 2 

* 
1.4H 

0.62; U 0.800 I. 141 

* 
0.602 2.1),:.8 
0.679 1.887 .396 1. 328 2.3i6 



CAWSt:CIE STf:E L COMPANY (,! 

HALF' OVALS,-CONT1NU£O .= 
TIo1.k ..... ... tl"~1 "'id, !'ii.h· .. 

W''J!.I 1I';,Ub. 
TIo1eka ... .... lJ!1 '01.., B ..... G. B ..... G. I .... G. ... ... "'~ , ... •• '1:. .. ' " ... •• "' , 

! .. ~ .. ...... [o<i .. , ... .u • 
I. O.OO!J " 1.428 " 1.639 

" 1.21i l. 1.793 
,,. 

4 1.066 
1Aii ,~ 

" 
1.6;1I " 2.163 

" 1.861 '" i. 2.639 )( I. ilO ,. 2.922 ~ 
2.144 

I. O.~62 I. 3.31 3 2.582 

" 8.713 ~ 
3.026 

'JI 
)( 1.287 • 8.476 , 1.618 ~ 3.930 
" )( 1.49[' 

" 1.9(i~ '" l. 1.880 
~.3f)6 

l.' 4.866 

" 2.268 6.347 )( 1.368 

'" I. 1.706 " I.OS9 '" " 3.002 

" 2.068 2~ I. 1.008 

J'I 
2.848 

" 2.371 4 8.424 

<=> BLUNT HALF' OVALS CO> 

TIoich ... ... ~~I YWIlo. 
T'ii.k ...... ... ~~I 

."~ 
!'i[<I;_ .... ~~I .'" I. .... Q. I .... ~. "' ., I. Y.G. ... , ... ... U ! •• ~ .. • • ..... ! .. ~ .. ... .. •. , ... ..... , ... 

2,. i. 2. ,R() 3" " '.1lOO 4 " 8.720 

: 
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CARN~:GIE STEEL COM PA N Y 

I t, ;r:;,..~ ~~:S'"J';,..,~ ~~;,:~~ ~'::It~~~~ .. ~'_-II 
i~ "'1:'11:'1(1) (I)(I) (I)CI',I (l)CI',I (I)" "". <I' .,..,..,.10 10101010 10101Oq) i! ~ 11 
• • • 
. ~~~~!~~~ ~ ?! # 
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CAR N E G I E S'L'EEJ... OOMP A1\"Y 

GENERAL OFFICES: 
1'llIa "Rr .. , C9.nleiir\e BuUdlolf. 

DISTRICT OP'l"ICES: 

IIl r .. ,IOIgh a ... , Woodward BuUdina, 

Ito. f .... . Telephone Bulldlna, 

lI_trooJo, Ellicott 8qu .... Bulldlne. 

CIoI.,."", Commercial Natlonlll Bank Building, 

C h. c h ... . t! . 00100 Truat BuUdlo!ir. 

Clevd a nd, Rockefeller Bulidluif. 

1"''' H r , Equitable Bu1ldioll. 

1", . .... l t, Omoo Truat Bu1ldlnlf. 

~·.,w Orl ra lla, MaLtoo Blanche, 

l'h . .. '·or". HUd$)u T.rmlnal. SO Church Stl'e8t, 

l'hU.drlphla. Peoneylvanla BuUdine. 

l'IUab" ... , Carnegie Bulld1ne. 

" o nl.nd, Well8, Farao Bulldlna". 

,.u ....... IIet_, Crooker Bulldlne, 

8 ' . t ,o .. I • • Third National Bank Bulldlo&" 

61, 1· . .. 1, Plooaer Pr6N BuildIO!ir. 



-
THI: OABNEOI8~Dl. COMlANY .• 1 T. D 

SQUARE AND ROUND BARS. 

((:o"",:<C£D. ) . • .... _. 
~ .. '1'"". " ..... ..... ......... . - - -:., . -"'~ 0" 0" '0" II i ....... i:A"'I.;"- L."'I ..... . --

2 13.60 10.68 4.0000 3.1416 0.2832 
(, 14A6 11.36 4.2539 3.3410 6.4796 

,I, 16.35 12 .06 4.5156 3 .M66 6.6759 
16.27 12.78 4.7862 3.7683 6.8722 

). 17.22 13.62 6 .0626 3.9761 7.06se 
18.19 14.28 5.3477 4.2000 7.2649 , 19.18 15.07 5.8408 4.4301 7.4613 

n 20.20 16.86 5 .9414 4 .6664 7.6676 

~, 
21.26 16.69 6.2500 4 .9087 7.8MO 
22.33 17.63 6.5664 6.1672 • . 0603 
23.43 18.40 6.8906 5.4119 8.2467 

II 24.156 19.29 7.2227 6 .6727 8.4430 

I 25. 20.20 7.5625 6.9398 8.6394 
II 20.00 21.12 7 .9102 6.2126 8.8357 

it 28.10 22.07 8.2666 6.4918 9 .0321 
29.34 23.04 8.6289 6.7771 9.2284 

3 30.80 24.03 9 .0000 7.0686 9.4248 

)' 3L89 25.04 9.3789 7.3662 9.6211 
33.20 26.08 9.7656 7.6699 9 .8176 ,.. 34.66 27.13 10.160 7.9798 10.014 

). 36 .92 28.20 10.563 8 .2958 10.210 
37.31 29.30 10.973 8.6179 10.407 

~ ,I, 38.73 30.42 11.391 8 .9462 10.603 
40.18 31.56 11.816 9.2806 10.799 

.~ ), 41.65 32.71 12.250 9.6211 10.996 
43 .14 33.90 12.691 9.9678 11.192 I Ii 44.68 35.09 13.141 10.321 11.388 
46.24 36.31 13.598 10.680 11.585 • 

':1 
47.82 - 37.56 14.063 11 .045 11 .781 
49.4.2 38.81 14.535 11.416 11.977 
51.05 4.0.10 15.016 11.793 12.174 I 

~1. 52.71 41 .40 15.504 12.177 12.370 - ---
--- -



THE CAFtNEGIF: STEEL OOMI'ANY. L1MIT&l.J 

SQUARE AND ROUND BARS. 

(co)o."l"uEI>.l 

--= 1:I~ "'.:p,oI u-,01 J u-,01 --_<2--:'. 0.... 0 .... <0" - .... I .... um.. I .... _~ ...... - - ~ - ~ -

4 154.40 42.73 16.000 12.1566 12.666 
I, &6.11 44.07 16.604 12.062 12.763 

), 57.86 45.44 17.016 13.364- 12.959 
50.62 46.83 17.1535 13.772 13.155 

). 61.41 48.24 18.063 14.186 13.352 
63.23 40.66 18.598 14.607 13.548 

), 615.08 51.11 10.141 U5.033 13.744 
66.96 52.58 19.691 16.466 13.941 

~, 
68.85 54.07 20.260 15.904 14.137 
70.78 55.69 20.816 16.349 14.3:l4 
72.73 67. 12 21.391 16.800 14.530 

II 74.70 68.67 21.973 17.2157 14.726 

I 76.71 60.25 22.663 17.721 14.923 

Ii 78.74 6 1.84 23 .160 18.190 15.119 
SO.81 63.46 23.766 18.665 15.315 

tl 82.80 65.10 24.379 19.14,7 16.512 

• 86.00 66.76 25.0Cl0 19.635 15.708 
I, 87.14 68.44 25.629 20.129 15.901. 

), 89.30 70.14 26.266 20.629 16.101 
91.49 71.88 26.910 21.135 16.297 

). 93.72 73.60 27.563 21.648 18.493 

~ 
95.96 75.37 28.223 22.166 16.600 

), 98.23 

I 
77.15 28.891 22.891 16.SBO 

I<X).5 78.95 29.568 23.221 17.032 

,1. 102.8 80.77 30.260 23. 758 17.279 
106.2 82.62 30.941 24.301 17.476 

t 107.6 84.4.9 31.641 24.860 17.671 
II 110.0 86.38 32.348 25.406 17.868 

I 

. II 
112.4 88.29 33.063 25.967 ::' 8.064 
114.9 90.22 33.785 26.535 18.261 
117.4 92. 17 34.616 27.109 18.457 

..it 1199 94. 14 36.264 27.688 18.663 

L.. 
f--



c '" 0 

SQUARE AND ROUND BARS. 

CcO~""ISUt:l). ) 

'1lIcIE_! ~Iol ' """,of ~. ~. ........ 
"'~IOI' I&t ~ .... .0,1at 0" ... 0 .... 
.. , ...... , .. loa(. - .... ).I "I. ilIIMI. I, ",. ,DdOII. .. ,,,,,Yo. 

• 122.4 l~o. 14. 36.000 28.274. 18.a50 
h 126.0 I 98.1,* 36.764 28.866 19.046 
). 127.6 100.2 37.516 29.4.05 19.242 

130.2 102.2 38.285 30.009 19.439 

), 132.8 104.3 39.063 30.080 19.635 
136.5 106.4 39.848 31.296 li~.831 

I 138.2 108.5 ol0.0U 31.919 20.028 
t, 140.9 110.7 41.441 32.648 20.224 

). 143.6 112.8 42.250 33.183 20.420 
146.5 114.9 43.066 38.824 20.617 

il 149.2 117.2 43.891 34.472 20.813 
152.1 119.4 44.723 35.126 21.009 

I 164.9 121.7 45.563 Sl\.785 tn.20B 

+f 167.8 123.9 40.410 30.450 .11 .402 
IBO.s 128.2 47.266 37.l.t2 21.598 

t! 163.6 128.6 48.129 37.800 21.795 

7 166.6 130.9 49.000 38.486 21.991 
h 169.6 133.2 49.879 39.176 22.187 1 172.6 135.6 6O.76u 39.871 22.:18' 
h 175.8 137.9 51.660 40.674 22.580 

+ 
17S.7 140.4- 52.663 41.282 22.777 
lS1.S 142.S 53.473 41.997 22.973 
184.9 146.3 64.391 42 .71S 23.169 ,', lSS.1 147.7 65.316 43.446 23.366 

A 191.3 160.2 66.260 44.179 23.662 
194.4- 152.7 67.191 44.91S 23.76S I 1'1 
197.7 106.2 6S.141 46.664 23.966 
200.9 157.S 59.098 46.4.16 24.161 

t:i 
204.2 160.3 00.063 47.173 24.347 
207.6 163.0 61 .03li 47.937 24.544 
210.S 165.6 62.016 4S.707 24.740 _tI 214.2 168.2 63.004 49.4.83 24.936 

1'" 



THF. CARNEGIE STEEL COMPANY, LIMITED 

SQUARE AND ROUND BARS. 

(OO"Tlst" lm. ) 

ru.._ Q::.:' .... .p • ., .... ,-. -.- -"-':.r. 0 '" 0'" • 0'" iataclo .. - .... ia ... I ..... 1 .... 1 ..... ,., ..... - --

8 217.6 171.0 64.000 50.266 25.133 <. 221.0 173.6 65.004 51.054 25.329 
I 221..5 176.3 66.016 51.849 25.525 ,', 228.0 179.0 67.036 52 .649 25.722 

) 231.4- 181.8 68.063 53.456 25.918 
214.9 184.6 69.098 54.269 26.114 

I 238.5 187.3 70.141 55.088 26.311 
i 242.0 190.1 71.191 56.914 26.507 

), 2~.6 193.0 72.260 66.745 26.704-
249.3 1 195.7 73.316 67.583 26.900 

II 252.9 198.7 74.391 58.426 27.096 
256.6 201.6 76.473 59.276 27.293 

, 200.3 1 204.4 76.663 60.132 27.489 
1'1 264.1 207.4 77660 00.994- 27.685 

il 267.9 210.3 78.766 61.862 27.882 
271.6 213.3 79.879 82.737 28.078 

• 271U. 216.3 81.000 63.617 28.274 

" 279.3 219.3 82.129 64.604 28.471 

J. 283.2 222.4 83.266 66.397 28.667 
287.0 225.4 84.4.10 66.296 28.863 

A 200.9 228.5 85.563 67.201 29.060 
294.9 231.5 86.723 68.112 29.256 

It, 298.9 234.7 87.891 69.029 29.452 
302.8 237.9 89.066 69.953 29.649 

,I, 306.8 241.0 00.250 70.882 29.845 
310.9 244.2 91.441 71.818 30.041 

1 315.0 247.4 92.641 72.700 30.238 
II 319.1 250.6 93.84.8 73.708 30.434 

323.2 253.9 95.063 74.062 30.631 Ii 327.4 257.1 96.285 75.822 30.827 
331.6 260.4 97 .516 76.589 31.023 _'I 335.8 263.7 98.754 77.561 31.220 

2,' 



T 'U CARN1,O!lC ~TEEL COMPANY LIMI TBD 

SQUARE AND ROUND BARa 

(CO" T I:< u m . ) 

... _ 1 
~ 

Y~~' fI _. ~ -. Ci ........ .- _'2..'"'"L 0 ..... 0"- • 0'" "-- .... io ... ' .... 1 .... 1 ... .. ..... 
-

10 340.0 267 .0 100.00 78.640 31.410 . 
/, 344.3 270.4 101.25 79.625 31.01:! 
I 348.6 273.8 102.62 80.616 :n .800 
t. 362.9 277.1 103.79 81.613 32.001; 

~, 
357.2 280.6 105.06 82.616 32.2011 
361.6 284.0 106.36 83.525 32.398 
366.0 287.4 107.64 

I 
84.641 32.51kL 

i. 370.4 200.9 lOS.94 85.662 32.790 

374.9 294.4 110.25 86.690 32.98'J 

Y 379.4 297.9 111.57 87.624 33.18:1 
383.8 301.4 112.89 88.664 33.370 

II 388.3 :J06.0 114.22 89.710 33.570 
, 

! 392.9 

I 
308 .• lUi.56 90.763 33. 77:~ 

I( 397 .5 3 12.2 116.91 91.821 33.06B 
402.1 316.8 118.27 92.886 34 .161; 

II 400.8 319.5 119.63 93.066 34.361 
• 

11 411.4 323.1 1:&1.00 96.0 33 34.55!J 

'\' 416.1 326.8 122.38 96.110 34.7M 
420.9 33Q.6 123.77 97 .205 34.950 

I 425 .5 334.3 125.16 08.301 35.14'J 

.1, 
430.3 337.9 120.56 90.4.02 35.34:J 
435.1 341 .7 127.07 100.51 35.530 

I 4.30.9 345.5 129.39 101.62 35 .730 ... ..... 349.4 130.S2 102.74 35 .03:~ d 

{. 449.6 353.1 132.25 103.87 30.1213 .~ 
454.5 357.0 133.09 105.00 36.321; 
459. 5 360.9 135.14 106.14 30.521 

II 464.4 364.8 136.60 107.28 36.71'1 
• 

I 469.4 368.6 138.06 108.43 36.91," 
Ii 474.4 372.0 139.54 109.59 37.110 

it 470.5 370.6 141.02 110.75 37 .300 
484 .5 380.0 142.50 111.92 37.50:3 

.----1' 



,-
THE eARNl Ill' ,""I::,·:t. COMPA:IIY ." .. 

WEIGHT OF SHEETS OF WROUGHT IRON, 
STEEL, COPPER AND BRASS. ( F rom Haswell , 
__ Weigbls. per Sqllla FooL ThiekDea bL!I:umiDt~ _~~ 
.~:[ nklo_ Iron. Steel OopJMl' Bta.ss. _1lalI. l.ileW.. . 

0000 .454 18.22 18.46 20.67 19.43 
000 .425 17.05 17.28 19.26 18.19 
00 .a. I tl.2S 15.45 17.21 16.26 
0 .34 13.64 13.82 15.40 14.55 
1 .a 12.04 12.20 13.59 12.84 • .... 11.40 11.56 12.87 12.16 
3 .259 10.39 10.53 n .73 11.09 • .238 9.M 9.68 10.78 10. 19 • .22 • . 83 B.95 9.97 •. 42 
6 .203 B.15 8.25 9.20 8 .69 
7 .1. 7.22 7.32 8.15 7.70 • .165 6.62 6.71 7.47 7.06 • .148 .... 6.02 6.70 6.33 

10 .13< 5.38 6 .45 6.07 6 .74 
11 .12 .... 4.68 5.44 6 .14 I. . 10. 4.37 ... 3 4. •• ... 7 
13 .09' 3.S1 3.86 ..,0 '.07 
1. .083 3 .33 337 3 .76 3.65 l' .072 2.89 2.93 3.20 3.08 
16 .065 2.61 2." 2.94 2.78 
17 .058 2.33 2.36 2.63 2.48 
1. .049 1.97 1 .99 2.22 2.10 
I" .042 1.09 1.71 1.90 1.90 
20 .036 1.40 1.42 1.69 1.60 
21 .032 1.28 1.30 1.46 1.37 
22 .028 1.12 1.14 1.27 1.20 
23 .02' 1.00 1.02 1.13 1.07 
2. .022 .683 .895 1.00 .... 
2. 02 .903 .813 . 906 

I 
.... 

26 .018 .722 .732 .815 .770 I 27 ! .0l6 .642 .651 .725 .... 
2. .014 .562 .569 .6M .599 

, 
29 .013 .522 .529 .589 .656 
30 .012 .482 .488 .... .514 
31 .01 .401 . 407 .453 .42. 
3. . 009 .361 .S66 .40 • .386 
33 I .00. .321 .325 . 362 .342 
3. .007 .281 .285 .317 .aoo ,. .006 .201 .208 .227 .214 

~iftc Gravilt' 7.704 7.806 8.698 ~ 8.218 
eigbt Cubic oot. 481.76 487.75 543.6 13.6 

_ " ., !Dch, __ .2787 .2823 .3140 .297:1 , 



, CAB ~Utl ~O:EL GOMP.~NY LIM1T&D 

WEIGHT O F SHEETS OF WROUGHT IRON, 
STEEL, OQPPER AND BRASS. IFrom H fI.6w e ll.) 
Weitbb per Set. root. Thickne "1 Amtran (Bro.,..IIt'\ Slwpt'l) Gaa,', 

~ I ~=_ iroa. Stu!. Ib!per. Braa -
0000 ••• 18.46 18.70 

[ 2084 
19.69 

()()() .4096 16.44 16.66 18.M 17.63 
00 .3648 14.64 14.83 16.63 16.61 
0 .3249 13.04 13.21 14.72 13.90 
1 .2893 11.61 11.76 13.11 12.38 • .2576 10.34 10.48 U.67 11.03 
3 .2294- 9.21 9.33 10.39 9.82 

• .204.3 8.20 8.31 9 .26 8.74 
6 .1819 7.30 7.40 .... 7.79 

• .1620 • . 60 6.59 7.34 6.93 
7 . 1443 6.7A 6.87 .... 6.18 
8 .1286 6 . 16 6.22 5.82 6.50 • .1144 4 .69 4.65 15.l8 .. 90 

10 . lO19 .. 09 .... ... 2 ',36 
11 .0907 3 .84 3.69 4.11 3 .88 

l' .0808 3 .24 3 .29 3.66 3.46 
13 .0720 2.89 2.93 3.26 3.08 
I. .0841 2.67 2.61 '.90 2.74 

l' .0671 2.29 2 .32 2.69 2.« 
1. .0608 2 .04 2.07 2.30 2.18 
17 .04.63 1.62 1.84 2.06 1.94 
18 .04.03 1.62 1.84 1.83 1.73 
1. .0369 1.4, 1.46 L63 1.64 
20 .0820 1.28 1.30 1.46 1.37 
21 .0286 1. 14 1.16 1.:19 1.22 
22 .0253 1.02 1.03 1.Hi 1.08 
.3 .0226 .906 .918 1.02 .... 
•• .0201 .807 .817 .911 .860 

•• .0179 .718 .728 .8ll .766 
2. .0169 .640 .848 .722 .682 

~ .7 .0142 .670 .377 .04.3 .60S 
.8 .0126 .507 .514. .673 .541 

•• .0113 .452 .458 .tHO .482 1 30 .0100 .• 02 .408 .464 .42 • 
31 .0089 .368 .363 .• 04 .382 
32 .0080 .319 .323 .360 .340 
33 .0071 .284 .• 88 .321 .303 .. .0063 . 2153 .256 .26. .270 
35 .0066 .226 .228 .264 I .240 
-"~'" Par-l .... iforDc rr.. _~M~ .......... \100 ~'k_"-;' 
,.,... .,...; .... ~ .. \100 I!tai~ art Mt ...... 1M .... , .u _1&otaIw .. 
'"'" _111_ "r\n IIItUI &I ... ,. ......... "~l ,.... ....... ' ....... lilt IMtUt • 
.. IIo-.lw .r .. I.,~. 

. < 

t ~ -



-
l'HI!'l CABNKOIE STEF.!. COllPANY. LIMITKD 

MENS URATION. 

LENGTH. 

Cir<:um(erencc of c' .. de _ diameter X 3. 14 16. 
[)in'Hclcr of drde _ circumference X 0.3 183. 
Side of _, [uare of e<tu.~1 periphery as circ1~ _ diameter X 0.7854. 
Diameter of circle of equal peril)hery 1t.'I1I<[".re _ tiide X 1.2132. 
Side of an inscribed square""" diameter of circle X 0. 7071, 
I..englh of arc _ No. of deg~$ X diamete r X o.ooS7z7. 
Circumference of circle ",bose diamete r i~ I _ 

". => ). q l;9z6S· 

log ... ...--o.mW19 . ./ 'I ~ ! -(l.31831o. , __ 1772-464. . -----..,..--~ . .-.. ....-. , --- ..... 
... ·-9.869604. · , 

· -11",-0.101321. 

" 
, . • ,.t-L • · ~ _ 0.364190. • ,/ 

, ,,-
· 

n:ry nearly " o- l /rl_~s=-<r_'·I. 00 8,-

~_r_V r"_ " ,-cry neatly " , 00 - ar-' 

..... ARIA. 

Trinng!c _ base X half perpendicular height. 
l'nrullclogram - base X perpendicular height. 
TrnpeZQid _ half the sum of the parallel ~ide5 X perpendicul3r 

height. 
T ... p~li"m. rOl.lnd by dividing into t,,·o triangle!!. 
Cin:le di:lmeter 5(juared X 0.7854: Of. 

c:ircumfcn:n<:e squared X 0.07958. 
Seecor fir c:in:le -- length or an: X haIr radi,,!;. 

II 



T CARNWI! tiTEKL OOMPANY LIM Ul 

MEN SURATION-Coutlnuod. 

5et'nent or circle _ ana of sector Ie"" triangle: !llso for 

4' ,1- eli" 
nat segment! "ery nearly = .. --- 0.388 v l +-

J 4 
Side of $CIUMe of equal arca u circle _ di'"llcter X O.S86l ; 

also _ circumference X (>.282 1. 

Diamcter of circle of equul Mea II!; square _ side X 1.1284, 
Parabola _ bllse X %" hcight. 

Ellipse - long di!lmeler X ,hon diameter X 0.7854. 
Regula r poln,'OD _ sum of sid(,~ X half llo!rpe:ndienlar dist:rncc 

fmm cente r to sid~. 

!=urface of C}linder _ circumference X heil,';ht + .rel. of both 

"nd •. 
!'nrface of sl,hC're - diamC'!er !l<lnared X J. 1416; 

.I!IO _ circum(erC'ncc X d,amC'ter. 

Surf:ace of a right r)"ramid or rone _ pHil,heT)' or circumference 
of b.se X half lolant height. 

SnrfllCe of a fru>!.nnn of II regubr right pyrnmid or cone _ sum 
(If peripheries or circumferences of the two ends X huif 
~lant height + Brca uf both cnds. 

' \l'e following fonnnl:e are uscd to obtain the IlJ"CIU o f 
inegular plane ~rface.s which .. e bounded by a base line "re " 

IllId t wo ordinates "or" and "b" :IS per ligun. 

! -
• i 

l •.• : '. • " " " 
• 

• --.,J- •• ·,:.···cI··_· ... ···d- · .. - ... 

The formu\;..; an: gi"cn in the order of their accurncy be· 
ginn ing with the m()$t accurate 

'[be surface is didded inlO any number (H) o f l>ara\Jelstrips 
h"" ;nl;: the $arne widths tI and whose middle ordinatC5 arc 
represented by .t .t j ... ....... . ...... h and h. 

, I I _, .. 

.... 

d 



THiI: CARNHdi ."Tl~BL UOboll'.\NY. LIM1T!D. 

MENSURATION- Oontinued. 

l. A re_d X :;;.: h + d (8. +h -9 h}-t-!(8 b,. h--9 h). 
72 I I 72 n_1 .. 

II. 

I ll. Area-dX::ah. 

hl' , ' 

( Frnnck~·. ru[e,) 

h • 
• 

(l'oncele1'. rule. 1 

These Connulae are more convenient for use tblll! Simpson '. 
rule and I and I I give generally and II I IOmttiulU mon: 
accurate r<!l>ults. 

::;:; stands for slim of. 

SOLID OO NTENTS. 

Prism, right or oblique _ area of bout: X perpendicular height 
Cylinder, right or oblique _ area of section a, right angles to 

sides X length of .. ide. 
Silbert _ diameter cubed X 0.5236; 

abo - surface X }1. diameler. 
Pyramid or cone, right or oblique, regular o:r irregular, _ area 

of base X y; perpendicular height. 

1'1t.1SMOIDAI. VORMUI.A. 

A pmmoid i5 • solid bounded by l ix plane surfaca only 
' ... 0 of which are JJarnllel. 

To find the COIllcnts of. prismoid, add together the areu of tbe 
IWO ]laralltl ~Ll rrD/;f!S and (our ti mes the area of n se<:tion 
laktn mid .... ay iMotween and parallel to tbem, and multiply 
the $um by }ith or the perpendicular distance between the 
parallel surfaces. 

-



TH '1" L COMPANY Ll:111iTED. 

WEIGHTS AND MEASURES . 

. WOIRI)UPOIS Ok ORI)I:,\ARY CO~IMERCIAL W~:IGIIT. 

~ ' SITr.O !ITATrn ASO BIlITISIl. 

_T~ Ow~ Po~lId .. ....-
I. ,. ""0. "",0. 
0.'" I. , .. ,,,,. 

0."'" I. ,. 
O.OIll!5 I. 

I pound-!'7.7 cubic inches of distilled , ... ter at ill maximum 

densi ty (39" J.'ahrenheitl. 

LOl\"G MEASURE. 

t)Sln: o STAn'S ASo KIlIT.MI. 

Mil .. """- "niL , ... ,~ .... 
'1. .... 1 17~ ''''' """ 0.003125 I. ,., ta, ,98. 

.0001>" 0.1818 I. ,. S< 
0.0001894 M"" .- ,. I> 
O.OOOOtr.8 0.005051 0'027l8 • 0._ I. 

The British musures are shtmer than tho.se or the U. S, by 

about I l)ll.rt in 172S0 or 3.677 in.;:bes in n mile. 
,\ fatoom _ 6 feet. A Gunler' s .uneying ebam - 66 feet 

0\' '' rods, 80 eh.ins making .. mile. 

SQUARE OR LA;>;D MEASURE. 

UNIT&D STATFS A/'in UlllTISIi. 

A .... Sq. Rod .. Bq. Yard .. Sq. Feet. I" ""~ 
"""'0. "',.. 

''''' , . 144. ..... I. 

:ne 



TO}: CARNIi:OlIt BTERL COMPANY LIMITED 

WEIGHTS AND MEASURES-Continu ed. 

CUBIC OR SOLID MEASURE. 

U:<IIT&D STATES ANI> 1l1l1T1SII. 

1728 cul>ic inch .... _1 cul>ic foot. 
!7 cul>ic feet _I cul>ic yard . 

. \ cord of wood _ 4' X 4' X 8' _ 128 cubic (eeL 
" perch of muonry _ 16./i' X U' Xl' _ 2f..?ti cubic feet. 

but is generally Uliumed at !5 cubic feet. 

DRY MEASURE. 

l':<IIT IUJ STATU ON I.Y. 

---
I G".~ I .... lode Struck Bush. P~i.>. Qurt.. Pint$. 

I • lit .. 8. 2150. 
I • 16 2. 537.6 

I. 2 0.25 67.2 
G.' I 0.125 38.6-

•• 6 I. "" 
A gallon o(II(lui<1 measure_231 cubic inch~ . 
. \ heaped bushcl_ t,!i struck bu.hels. The cone in a heaped 

bushel must be not leu than 6 inchC1 higb. 

A banel of U. S. hydraulic cement _ 300 10 310 lbs. usuall)' 
and of genuine 1'0111:md cement _ 425 Ills. 

To reduce U. S. dry measul"CS to British imperial of the §arne 
name diyide by 1.032. 

NAUTICAL MEASURE. 

A nautical or $ea mile is Ibe length o( a minute of longituoie 
of the earth III the equator .1 the leyel of the sea. It is assumed 
at 6086..07 feel-l.I5!664 statute or land miles by the \.:niled 
Siales Cout SufYey. 

3 nautical mil .... _ 1 league. 



THE CARNJWIE 8T: !·:L COMPANY LlW'l'!ro. 

METR IO SYST EM . 

---; - - --
Ia..- . ....... 

_ ...... 
. -

_oolllAlia Abbr. Vol •• MtaiuIioG. m •. ~. 
--- -

loll ............ ,- 0 Sq. ,,;k>~~. km·. ,- a'. 
Kik-e.u ••• ". .. li ck .... "'. .. , .. ,- . . 
H«;'o"'~' .. .. ,. .. A ....... . . ,. . . 
Dobm ••• r .. " 

.. 
{ (;en' ....... ..... , . . 

loIe,.r m. , ., Sq. Me' ... m'. , .. 
Ooci.me'.' .... 'm. . , .. Sq.J)e.,;imfl ... d..,'. " " 
ern,; ..... ..,. . .•. I ,m I " " Sq. Cen'ime''''' ; .m'. ..., .. 
~hl1im .... . . mm. . IO! .. !"i.q. !'oIlU;m.,,,, mmo . .000001 " 

- -
. ....... f'oI.- ' ...... 0Ia-

, -- -- --
1h_I .. tio •. Abbr. ,.:; ... DoIIOJoI .. IioD. Abbr. "" - - -
Kdoli,.,,- .... , .. .. {MiU;'" ". -, 

l!'it .. " .... '. ,o. " T",,~u .. , .. " 
Cuhic Meter m'. , .. " M.'rk Ton '. , .. " 

H«'oli,cr .... ". ,. 
" Quin,.l , . ,. 

" 
fIo-k.1i,u .. ... ,. " 

.. 
) 1)· ........ '" .. .. ... . " " 

J C\o.Oui"... ... don'. , " \ KII"""m ••. '" , .. ,. 
I U,e •. t , .. l: Kilo . ... , .. " 

llccili, •• ....... ... ., .. Uee'''''''''' , ..... ,. .. ['t; 
CnotW, ... ... , .. " 

.. O' .... 'r . .. " 
.. 

feu.Cen'ime •• r c ... •. I 
.. , .. Gram ,. , .. 

l )IiIWI.eT . m'. .., .. Ix.:i,ra.., ... ., .. . ~ 

Cubl< Millime'er mm' _I .. Con,l,ra", ". ." .. 
W ... n>li' .... ,. ... .. ~IiU""m ... m, . .. , .. 

I 'h"...,.,... ... · .. 1 
,. ."1.,. 

- - - -

270 



rl!y. U 

INTEROHANGEABLE TABLES BETWEEN 
UN ITED STATES AND METRIO SYSTEMS. 

, il leler _39.37 inch.,. (Act or Congre>,.j 
___ , ____ LO"G MUSURE. 

I ~u. tl .. w~ I """- ,-
k ~ ~ M 

1li1Uo--. ~Ib of .. look. CaIiMWL 

,- 0.39&9 ~ 2.M 

2 0.1!I3S I ;: 5.08 

• 
• , , , 
8 

9 

••• 

, , 
• 
• , , , 
8 , 

1.1906 

1._ 

1.118-14 

2.3813 

."" 
3.1760 

3.57111 

7.50690 

10.0787 

12.69St 

15.1181 

17.6378 

20.1674 

I 22.677 1 

- ,.::-- 1;-
FMl. I • .::... 

."" 
6.5617 

9.8425 

' 18.1238 

1114(1(2 

19.6850 

, .. '" 
26.2467 

29.6-975 

0.30(8 

G .... 

o.914( 

1.2192 

1.524D 

1."" 
2.1836 

2.<1384 

2.7482 

, 

, ... 
10.16 

12.70 

IU( 

17.78 

2D.32 

".86 

0.62137 

1.!42(( 

1.8601 

!.48W8 .. -an.,. 
U4959 

4.97096 

6.69233 

e.ti_ .... 
• , .... 

0.787. 

1.1811 

1.5748 

1.9685 , .... .,,,, 
3.1496 

3.5433 

1._ 

3.21869 

.. -.. "'" 
8.0-I67( 

9.""" 
11.26543 

1!.87478 

14.48412 



INTEROHANGEABI~E TABLES BETWEEN 

UNITED STATES AND METRIO SYSTEMS. 

SQV ... Rt MtASVRt. 

- -- -
Irlo c..~~on .~ I ,.~ I .... .~ •• "., .. ._- , ........ . ...... 
.~ .. ~ .~ ~::' .~ .~ 

wu __ 
111<1 .. 1,·- .. - , ... 

- ---, 6.4bl6 O.IU ,om 1 1G7." I 0.836\ 1.196 , 12.0032 0.310 0.1&58 2U.i2'?8 I."" .,,, 
• 19.3MS 0.~65 '.m7 3!.!917 .... .'" • " .... .'" 0:3716 .. - 3.SUS 4.7" 
S '''''' .m O.·t64S r..'l.SlfU ~.1806 ,."" 
• 38.7097 ,."" o..>.iU '1.0833 5.0167 7.176 

7 .(5.1613 1.1185 0.15.S03 76.3412 I "'''' .m 
8 51.61!!! 1.240 0.'7",32 

86.1111 I "'00 ,.'" , 
'&G'" 1.395 0..8361 96.8750 n251 10.7M 

.,~ 
.~ 

~"-:. .-.. ._ . . _. Jj, ... li!.llOrl 10 -.- .- .~ ~": .. - ~ii:.' lilomo ..... 
- -- - --- - -, 0.4047 !om "" "'61 $9.00 01lOO81l , ."'" 4.942 IdS 0.1m 51&00 O.oom , 1.'!141 7.413 '1.71 1.1583 m.ol 0.01168 

• 1.6188 , .... moo 1.544,( 1036.01 0.01544 , 
""" 12.855 U:.95 1.9305 129M2 0.01930 , 2.4282 14.826 !f'.54 2.3166 1564.ml 0.02317 

7 .. '" 17.297 1~1I3 """ 1813.03 0.02703 

8 ,,.,. 19.768 ,,,,. '.11887 2072.03 ,.""" , I "'" 22.289 28.31 8.47.(8 2331.04 I o.o:u~_ 
-
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• 
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THE GARNEGIE S'l'lCEL OOMI'ANY. l.!MlTJa). 

INTERCHANGEABLE TABLES BETWEEN 
UNITED STATES AND METRIO SYSTEMS. 

•• 

• 
• 
• , 
• , 
8 

9 

•• 

1 , , 
• 
6 , 
, , 
9 

I Kilognm_2.20.16 po.,nds. (Act of Congress.) 
WEIGHT •• 

82.1b07 31.1035 6tSQO.I 

64.3016 62.2070 129.6008 

96.'522 93.310i 19,u012 

128.8030 12-U139 ~9.2017 

160.1b37 lM.Sm 324.0021 

\92,11046 186.6209 388.so:?5 

225.1)5.52 217.7244 453.6029 

257.2059 248.8278 618.(1)33 

289.3567 279.9313 583.2037 

15.43! 

"'.86< 
46.!96 

61.128 

77.160 

!I!.692 

100'" 
123,456 

188.888 

1.0161 

2.0321 

"". 
U6'! 

6.0800 . "" 
7.1124 

8.1285 

9.14'5 

0.9842 

1.9684 

"'" ..... 
4.9210 

6 .... .,.,. 
7.8736 

08578 

.~::" "'l:"" I '~' "'l:"" '" J~ ';':;' 
" ~ " ,.... lolri. " an- hoird.polL ll~ lotW.,... , _ U , .... 

-- --'---1---'--1- -+-
28..3495 35.274 0.4£36 2.2046 0.9072 I 1.t0!S 

56.6990 7O.5'S O.iO?t 40.4092 1.8144 1!..2fI.I6 

".0685 
113.3980 

141.7476 

170.0970 

19S.446( ... ,'" .... ,," 

106.822 

\41.096 

176.370 

21 1.644 

246.9IS ... ,,' 
317.(66 

I._ 
I.S144 ., ... 
2.7216 

3. 1762 ..... ..... 

6.6138 2.7216 8.3069 

8.SI84 1.6288 4.4on 

11.0230 4,6360 6.5115 

13.2276 6.4432 6.6138 

15.4322 6.1504 7.7161 

17.6368

1 

7.2.576 8.SI84 

It.8414 8.16,7 t.9207 

-----------------' ---
". 
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TU' OARN COlE' STICE!. COMPANY, LIMITED. 

INTERCHANGEABLE TABLES BETWEEN 
UNITED STATES AND METRIC SYSTEMS. 
I 1 '1 l .oS67 Qu:uts-I.iquid Measure. (\ t r Con ) 

,. er-o.g08 .. -Dry Measure. ,e 0 greI!I. 

LIQ 10 -'NO OR ~-'.UR~ " , . 
I "-- Quarto 10 U_ -... .~. i.iws. - • "''''' U_. 

u ..... .Li,0IW, - U'~ld' i D'!.:.... u.w~ 
I 1.05G7 0.908 0.9463

1
1.1013 0.2642 S.,.,. , 2.1134 1.816 1.892'7 2.2006 0.528< 7.57f!l , 3.1701 2.72t 2.8300 13.3040 .m 11.$61 

• "'" "" 3785-1 U053 1.- IS.WS , .m UIO 4,7317 ,- 1.8209 1O .... 

• ... ., 5.U8 "181 ."" 1'801 22.7122 
7 7.3969 '.S56 6.62-H 7.7003 1.8492 26.076 

8 .. '" 7.'" 7.S7Ul 8.8106 2.1134 30.2830 
9 9.6103 8.172 8.5171 9.9!!9 ""6 ... -

r 

-- --- - -........ .1- hcIoIilft 

I 
... '" ... - • - -"' .... ClbW Iu.o. ..... 1_1Ort. ...... u ..... ",. .,. - --

26U7 0.0038 ."'" 0.M24 , ..... 0.0076 ."'" 0.7(1.1,8 

S mOl 0..0114 8.5125 1.0673 

• 1066.68 00151 11.3500 1.4097 , 1320.85 0,,01~ 14.1875 1.7621 

• 1M!5.02 00227 17.DUO 2.1145 
7 1819.10 '026, 19.86'1..6 2.4670 
8 2113.36 '0000 "7000 !.81~ 

9 !377.5'J 0""1 ....,. 3.1718 

.., --!" 



TliE C .... f(NH;II: ;';T~:1 1 {; 1 

INTEROHANGEABLE TABLES BETWEEN 
UNITED STATES AND METRIC SYSTEMS. 

CUBIC, HORSE POWER ANO TON ME .... URE •• 

--- --
c. •• Ca • • Calli, Calli, ~". ~ .. 

•• .. ,- I .. ~. III 
. _ . .... ...... Toni, .. 

u tobic ~ .... ~ .. ~ .. ~"' c.bi. , ..... (l .. Ii_ .. , - T.nh. .-- -, --, "00' 16.8934 85.316 0._ I." 0.764:) • • ", .. . ,,'" 70.632 0._ 2.616 1.6..991 

3 "IS' 49.1800 1(fj.~S 0.0849 •. ". .. " . , O.W 6,,,,,, 14126f. 0-1133 .,'" .... , , .'" SI.9872 176.680 0.14'6 ' .. 0 •. .". 
• 0 .... 98.36Ili 211.896 0.1699 7.848 usn , 

"'" 114.7541 . 247.212 "",. 9.156 5.8517 , 0.488 131.147,) 2S2,628 0.2266 1 10-464 6.1162 , 0.549 147.6410 317.844 1 O.2MS 11'.712 6.8807 

I'"IF .................. 1·--r.~I:j ..::~.:.-.. u. I. . III _.. Ittui, \!,_ It 
" m.cn-. " ,... ,... t. u lIoIrio. -.. ,hM.-PtuoIa. .... ow ....... r.L - 1 

--- - ._---, 0.996 1.014 .,'" ,.I,," ,.'" '00' 
• \.9711 "'" 0.27& 1U6b!I 2\.873 0.183 

F 3 ... , 3.IHZ o.ms
l 

2\.£988 32.SIO "'" , U45 4.050 0 ..... !8.9317 43.m 0.866 , 40932 5.069 0.6913 36.16~ 6 ...... 0.457 

• 5.91S .1183 ""'" 43.3976 65.'" 0." , ."" '''$1 """ 50."'" , .... , 0.640 
. 8 , -"'" 8.111 1.\061 

57.863-1 I 87.4~ 0.731 , U,., 9.125 I uua l 65"'" 9!3.431 0.'" _ _ I 

--'------ '" ... 



---
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INTERCHANGEABLE TABLES BETWEEN 
UNITED STATES AND METRIO SYSTEMS. 

M'.C~LLANIlOU •. 

Iii .. pot ._ ho.aU,. r.o. Iii .. ,... Sq...,. I ","0. C" ~u .... .. • • 1.1e.1o ...... "'. Ii PM""' ... fooc. Illf.,.,. •• w. ,... at...,. root. ,.."' ...... OIer 

, 0.l172li 1.4882 0.2048 '.IIII2S , 1.8439 "7" 0.4096 9.7~9 , !.O159 4.4645 0.6\.(4 lum 

• ... '" '.9527 0.8103 19.5f99 , .,," H40g 1.13241 24.4IU , •. 0:U8 8.9291 I."" !9.~8 

7 '.7007 10.4172 1,4,337 34.1773 

8 um 11.9004 I."" 39.0097 , <om 13.3936 1.8433 43.9422 

Iii .. ,.. Cobb ! "-.iII porl)ohlo lilt. ... Sq.... I ,.. ... ,. ~un. .. ..... .. ..... ,.. II li~ .. 1'.u1i_1O 1 ..... -
,.. c.w. 1M\. po. Colli • • _. ~ptrlt""'l C,Squn I_ Ii_. 

, . "" 16.0192 U.22S2 .. 71 • , 0.12.48 32.o:m 28,'.65 0.\.406 

3 .1873 ,8.0m 4!.6697 0.2109 
'0 • .,m 64.0769 .. "" 0.2812 0 

• 0.3121 80._ 71.1151 O.8M5 .... 
6 0.3745 96.1164 30'''' 0.4218 

7 0.4870 112.1346 99.68..'l6 0.4922 

8 " 0.4994 128.1539 113.1858 0."" , 0.6618 14·t.1731 1 '28.0000 0.6328 

"-~" 



nn' ,'ARNEGH" 8TEEL COMPANY, LlM1TI!:D 

SQUARFS CUBFS i>2UAII.£ RC,)()T!:., CUUE ROOTS LOGARrrHMS, 
RECIPROCAL! . CIRCUM.'ERENCES AND ~IRCULAR 

AREAS OF NOS, .'ROM 1 TO 1000. - , 
, Sq. i0oi. '0. ......... ! ! J .... Iio. .. . - ~.- kif· IIIOOtIod c,....... , ..... 

I --~ , , , '.0000 1.(000 0.00»> 1000.000 .. " 0.';'8.:;1 , • • I.4H! l.~ O~IOO "" ..... ."" ~1~1f • , ~ 1.73:.!1 J.1I::t o.ml~ lnum 9.t2j w., 
• .. ~ , ..... 1..'II7~ O.OOJ)l ZO..O.OOO IViM ,,..,. 
• 2."; 121> 2.2'llJI 1.7100 0._ lW.<OO 15.~ 19.63.)) 

• " '" 2.1195 \.11171 O.mull , .... 18.&:;(1 2S.2i11 , " ." 2.&tJ8 1.111:$ O.It~',IO IIJ.il.S7 21.001 &l.-I!ll·, , ~ (:il~ ""'" ,.om 0._ I:!.;'OOO 't"I.'l3 00.2&'" • " ,a ...... 2.01'(11 O.D. .... ~I 111.111 $.271 &'I.6m 

" '" , .. .. '" 2.IMI ,.""" 100.000 31.~16 ,.... 
" 121 "'" Uloo z.z.:«l 1.01130 I 90.0001 31.r.:.3 e.>.t:m;l 

" ... 1'1'!Ii .... , """ I.(rnll~ "'-= "' ... 113.007 

" 
,. "" .""" 2..8.; 13 1.11:11-1 7t1.f\'~1 4O.SI1 132.'l"St .. ... ZHt 1 3.7411' 2.~10I I UI(II.1 71 .... ~ .,.., 1'>1..1i13'1 

" "" 3Orl'li S.8l'3O :.!.f6tt.! 1. .. :tO) ... - H.I~I 1;8..71~ 

" ~. <<l901 VIOl) '-', .. UlOU2 OL· .... ra2&' :!l)1.0ftl 

" "" .fIl11. ~.1231 ""'" 1.2](H.; ("!Wo' r,'U1J7 ..... 
" '" "'" ~~~ '''''' I.ZO;(.'7 (j.'W" o(l 1i6.;')19 2·,1 .... .. .. , o. • ..... , .... 1.T.l\7;; 1i:.!.1«11I (i9.oo:l "" .. '" ... .,.. 4.47'll 2.7111 I~IOO ...... "'"" 3lUIiII 

" ... .. , .. "'" 2.7.'"Al ''''''' 47.6\00 a'dl73 846.56\ 
~ .# 10&111 ..... 2.S(U) UU~I~ 4"~4~,~} ro.w, 3!lI.JIt\ 
~ .. 12167 ~.70CJ6 2.s.a9 1~'I017!1 ~~.I7"1 I 7'2.:m 411>.~a 

" ~76 138:!4 ..... 2.AA15 1.00!\ 41.4lOO7 7f .... 'lIl8 04.'"t:.!..'!il& 
~ '" 1[,6'!; .... :>"U'!IO 1.S01QI "'.= 7~.t.1O 400.HlI .. ." 1'l'576 .... 2.eez; UI1I1I $<1.161·' 111.&11 GIO,9'.!$ 
~ ';':19, , ... ., ... •. = 1.<I3If16 lI7.m70 SI.tj:!t GTu,,;'j 

" , .. 210Ct01 6.21)11. 3.0000 1.417\B I 3,).71~1 1!7.00' 6Ir~I.):l 
~ 

~ l 
~I~ MS',;,! 1J.0'iZI 1.46.!10 3-l.I~ 111.1011 ....". 

" """ 6..mz IU<r.'J U77\~ 33.33:l3 ~.~ ;o6..S.l6 .. .. , "'" """ 3.1H4 i 1..fIII:IIII ~I g;~'W) nl.UK 

" 1(t!1 &!766 W. !.I7-IS 1.ro.·,I ~, 81.1:l\O looml dOI2li .. , .. &"" (;.71111 I.:lr."S 1061",",1 30.3000 100.673 s.:;'J.2!jiI .. .... ..... ""''' IJ.ZVIII 1.631~ 2l'IAilli 106..!I1~ "" .... 
F " Iz.!(; .,." 6.9161 s.~'71l 1.6U07 ~711 11».1/56 9tt!.111 .. ", . ..",. .... 3.00\9 1J".i4n) 27.7778 1l~007 IOI7J18 

~ "" 1iO&'.1 ..... .= VJ!)oUl ~'7.¢.'j(j 116.239 1{r.;;'21 

" 1111 """ 6.16H ...... l.m1rn'I :al..1J(oII 119.$1 113j.ll .. 15:11 .... 6.2J.j() 311912 I.r,(I l06 2r~6110 I~.r>?! Il~.!iI ., 
"'" """ ""' . S.I~ I.ro..ll!l ... om 1'406: 1:l.Jtl.1>I .. ,~, """ ... , !!.IliI'.! 1,61m1 2UIOO'J 128,1';1 IJOl.Zl 

~~ 17(11 , ... .... a.HOO 1.(UjZ', ~.Q'i 181.\1..; 13.'<o·~ 11 

<1 1~10 """ 6.(;.)74 s.rnu Llmll ZI.:&>>'I 13-').00 H1i;!.:al 

" "'" S:;I~I .. '" 8.:''lOO 1.6~U' ti.Tr.:\ ''''''' 1,,;IIm 

t • ~ ""'I 911:!:> 6.;(182 ..... 1.6.:.]21 ::.!.2'..2! HI.37,\500.a .. !!1l8 ... "'" OJ .. I.EIfIZ;G 21.7:lO1 111.1;1 IOOUiIl 
fl "'" , .... 6.1>,)7 .- LtJj'!IO ~1.:n611 Ili.~ 11~I.lH 

" "" l1o.·,/!'l 8.1t$! 3.ftl.I~ 1.1l!I1~1 ""'" 1,,0;.)' 1~~·tII 
~ ,., 117619 , ..... "'" ..""'" :n.4tII't! 1:>l.91 1>I$'~7' 

-. 



'"' <.:ARN , n;~ OMPASY LIMIT);;!> 

SQUAR~:-; t'UlS£$, SQU"'R~: ROOfR'tCU8F. ROOTS, I.oGARrrllMS, 
Rt;CIPROCAL!; C1R(;U)lFER .seES AND (;IRCUI.AR 

AREAs OF NOS. FROM I TO 1000. 

-;:! &tUft. ~ ... ..... ...... .... 1100M0d It. ..... --
~c. .... , .... 

------~------
.~ 2:',00 IZ'ilO(l 7.0711 lI./R1O , . ..." J.;7.0tl 19ffi...;1I 

" .. ,. I~l 7.111 1 3.';'(g1 1,1'07;',7 100.24 '.101~.>t! 
ro'! 

~ I """ ;.~11I :I.'l'3:!5 DlfOO ml..'l6 ::1~T:! ,,' II~ j.~l 1I.T;,ro 1.7'!I:lI! ''''' . '$I.I~ .. .. .. IflnOI 7~'1&'i 1I.77llI:I 1.nt!1O lW$, 2!IlO.~ ., 
"'" loor.:; 7.HIt! li1.I"'I~ 17'1.1'9 2:".',$l 

"' ~lOO 11:061.8 7A';:~1 17.",-,71 17:~ICI :.'1(0."1.01 ,,' 11219 ljj,)l~ 7.r,!!)!! 11.: ... 10 1,\1.4,17 2,',l.7ij .. '·'1 jQ"II'l 7.Slr", 17.2111 1!4.11 ~::.Otl 

'" $ 1",1 lJb~ 7.61.:11 In.911f~ 11;.).3.J :mJ;!.97 .. .., 218OOJ! 7.7400 ...... , ... ro ~.-I.1 .. 3;-11 ~I 7J11<t! ,...." IYL.61 :!Y'.!!.17 ., 3'011 """ 7.f1710 16.1200 llH.7.4 ~UW7 .. .... Z'ilQl7 7.000:\ J:ur.:IO 1117.!I'l 11117$) .. ... :l8.!1" ..... ],'i,1t!AJ ~1.08 8:!1G.1I9 ., ..,. 
""" .."" , .... !lI1.~ Inlk.1\1 

OJ ,,~ ..... 8.1210 15."":; -:m.a.. lll:!1.19 

" 
.,,, .. ". 8.1 ... • .. H.IU'>I 210.19 $',£ .. 6:, 

" "". lllltl:l .,"" lI.m',o 21:1.13 1Ittl1.&I .. ~~m ""'" ..... II.I\I'~ 2111.77 : mJ.~ 

'" .... "",.. .... 11.2IJ.';7 211J.III :lFI1iI.~; 

" foOlI 1\.,71111 11.1;)61 11.000 l·' Ul.o.. :JII,',u.W 

" ,,1111 !l7:t!11l 8.~.";'1 la.~1 ~. 1 9 107t.r,o 

" "'" :l!llO17 11.1>110 1.1.1)1116 ~JH I ~h<';'~ 

" "ml 4(l"i:!.!1 ."'" 1a."In.; ~I~ UO.>lI 

7·; "'" 421S7:i .... ,,'-- Zl.·~trl II17.M 

" 6776 .j.'Wi"tI 8.71~ I:U!,~ :!.lII.7U 1~.'l6..t6 
-n r",.!11 4.'m"n 8.77:,0 1:!.YN70 211.1(1 W:>illtJ 

" .. , H ....... ,;l .... " IVdli H'~(ll H7!t36 

'" a!1I , .... ""'" 12.6:e:.! 2k!.19 lOOl.bi .. .. .. 6J:.l"OO ! 8.g.j .. , 12.r>OO) z;ur~ ~ 

" 6:,61 MIIII ..... 1:!.31·' 7 :!.',I.H bBl..OO 

'" 6l""21 {,"oI3i;r! 9.1)"'>1 1:!.llIIil 2;"",;.RI 6:>1.(t.J .. ... 671.1'17 9.1101 1:!.1l1'i:! ~7.; f>l10-61 

" "'" 6II.':"lH UW;! 1I.lIO-III 26l.1lI 6.:>1I.T1 

" 7tL 61112:1 9.~19;i 1l.7617 '.l67.0, !OOH . .:il '0 ,. ,.. 
""~ 9.:c.:.1tI 1I.1tr.1l To"O.I~ :.0/01./(1 0 '" t."m 6-"",".(1:1 9.8:l71 ll .• !m ::;;1..'tJ rll~I.!O>I .. 7"711 &-1171 II.RiQl 11.:1111<1 276.. 111 cnt!.12 Y« . '" "'" "', ... 9.!JIG 11.2.!OO :.7l!.OO I ~1.J I .. "00 ,.."., 1I.1ilG'! 11.1 111 2'tl.71 mol.~ I " .," 7:;:~;11 9.f.19! ,.""" :.:>!:~AA H:~I.Ii.~ 

'" , .... ""'" l/.tJlll1 " .... :!'t).O:I 0017.61 

'" ... ~':~,7 1/.6~'Y1 10.7527 ~J.l1 (mJ'.!.\l1 

" "'" .,." 9.IlVI ,."" ~I IWII.<S 

<; "'" 1'kT..; 9 .• 10'1 10.62(13 :!!l".,.I' ;n;;t2! .. 1r!16 ~173il 9.;"\ffi 10.4167 301.f,u 7:!~':!"l w ,.., 1/1:!ir.":1 9.IU~' , .... !K)1.7:"I ;'L>I,I.I'I 

'" .. , Dlllf>"2 Y.It"';, IO.'J01i :m~ 1·",12.118 .. "'" ..,.. 1/.III'l!! 10-1010 311.11.! ,M .00 ._---
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THE CARNEOlE STEEL COMPANY LIMITED 

THE CARNEGIE STEEL COMPANY, LIMITED, 
MANUFACTURER OF 

BESSEMER AND OPEN HEARTH BASIC STEEL 

O F ALL GRADeS, 

OWN. ANO O,"IERATIES T~IE rOLLOWING WORIIS :-

Edgar TbolllllOn Furn8.C8S, 

DuquMne Furnaoea, 

Lucy P'urno.oee, 

Ca"rle FUrnace&, 

EdW'ar Thomeoo Steel Works, 

Duquesne Steel Worka, 

Homeeteed Steel Works, 

KeYl!ltone Bridge WorltA, 

Upper Union Mlll8, 

Lower Union MiUs, 

Howard Asle Works. 

LtLrlmer Coke Work$. 

Youghlogbeny Cok .. Works, 

, 

S-mer, 

Duquesne, 

PLtteburg, 

Rankin, 

Bet!teemer, 

DuquElllne, 

Munhall, 

Pltteburg, 

Pltteburg, 

Plttebu'lI', 

HomEIII\.ead, 

Larlmer. 

00",,_ 



THB OAPNi ~ll! STEEL COMPAN~ LWl'lED. 

- "T WloI l Ctt ."U: P ROOUCEO :-

Armor Plate 
Bllleta ( l~ up). BIOOm/!l, Slahe . COke 

Fen-o Mana"aneee, Splegel..elsen, Pig Iron. 

Foflring-a. euCh M A.:c:lee., .Arcb Be.MI. Links, Plnll and other 

Car 1I'org1~ COnnecting Rod8, Crank Shart&, LooomQ-

tive Fram6ll, Eye BarIl. 

P lateIJ tor Bollere, Brldgee, Shipe and Tanke. 
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