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HANDBOOK 
o( 

Tables and Information 
(In three parl_) 

Appertaining to the u se of 

Cast Iron and Structural Steel 
and of 

This Company's Products 
(0' 

Engineers-Architects-Builders 

ST. PAUL FOUNDRY COMPANY 
MANUFACTURERS AND ENGINEERS 

Structural Steel and Iron Grey Iron and Alloy·Iron Castings 

Specia l Machinery tight Forgings 

St. Paul, Minnesota 

':'tabllshed 1883 
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2 ST. PAUL FOUNDRY CO. 

STRUCTURAL STEEL SHOP FOUNDRY 
Annual <:1l1Iacl t y .. l~,OOO ton~ Annl'al capacIty, .12,000 tons 

We Manufacture 

ARCHITECTURAL-STRUCTURAL STEEL 
STEEL LINTELS, BEAMS, COLUMNS 

TRUSSES FOR FLOORS AND ROOFS 
GIRDERS, HEAVY AND LIGHT 

BRIDGES, HIGHWAY AND RAILROAD 
BREECHING, PENT STOCKS, STACKS 

WATER TOWERS AND TANKS 

PRISON CELL WORK OF ALL KINDS 
MISCELLANEOUS STRUCTURES OF ALL TYPES 

AND SIZES 
RAILROAD CASTINGS 

WATER AND SEWER CASTINGS 
CAST IRON COLUMNS AND PLATES 

CAST SPANDRELS AND FACIAS 
MISCELLANEOUS CASTINGS UP 

TO TWENTY TONS 
SPECIAL MACHINERY 

LIGHT FORGINGS 
BOILER FRONTS 

STEEL BOILER BUCK STAYS 
REAR ARCH BARS 

BOILER FITTINGS OF VARIOUS KINDS 
GRATES AND GRATE BARS 

ORNAMENTAL CAST AND WROUGHT WORK 
GAS PIPE RAILINGS AND COLUMNS 

STANDARD FIRE ESCAPES 
STEEL AND IRON STAIRWAYS 

CIRCULAR OR SPIRAL STAIRS 
ACETYLENE AND ELECTRIC W E LDING 

RAILROAD AND CONTRACTORS' 
HEAVY EQUIPMENT REPAIRS 

We carry a stock of from 3,000 to 4,000 tons of s teel 
shapes. protected from the weather and the elements in our 
new warehouse, and are prepared to execute orders on short 
notice. 

MACHINE SHOP BLACKSMI TH SHOP 



ST. PAUL FOUNDRY CO, 

PREFACE TO FIFTH EDITION 
(REVISED) 

Til lS handbook ia wrillen to give detailed "nd genera. Inrormll
(Ion (0 the archHeN, contruelor, Ilnd "trllet ural cngtnee'r on the prod_ 
"ct~ or our varlou~ ~hO I)!t and on II~ allied materla.s of the build
Ing Ind"elr)·. The book conlalne data, dualls, and tables for the de
eign or ,Io>el 8tructllres and for the caUlnge, (orglnge. and machln
I! r y made by this COml)lln)" 

I'AWI' ] cflnRlsts of three aecllons-- ( I) PrOPe'TUe. and aate loa:!. 
of rolled Uruetural bars, angll!s, and "hapes ueed ae beame or aa 
II'neloll member •• U) Properties and sare loads 01 rolled IItructura. 
bars, anglf!1l, and shalles Uf!Ied as atruUl or columns. (3) ~tal\~d In
formation on standard connectlolls, rivets, weights of JIJateB, ~tc. 

All sllt'e load Illbies hllve been cnlculated UI,on a "nit ten sile 
strength of 18,000 pound« Iler square Inch to contorm wHh thu speCI
fications o f the American Inslltute of Steel Construction. Theae 
apecl~atlona are a part of the SL l'a,,1 building ordinance and or 
the building cod(~ or mOtlt of the larM'er cltlcs or the United Stntes. 

I'A 11'1' :: contains detailed Information prinelpally on the produete 
of 0"" foundry and machine ahop and is written In two aeetlon,
(I) Covering dala, details, and tables on plain and ornamental calt 
Iron columns, U) Showing our prinCipal stllndllrd cliallnK8 and II. 

wide vllrl"ly of ml8<:ellaneoua casUnl!"l and lorgl n gs. 

Portions of I18'CUon 2 are de"oled entire!)' to Infor mation on flaK 
pole!, IIIairwaY8, tire MeatH!S, prl~on' and prison equipment, and mll
chlnery. 

I'" 11'1' :l comprlaea varloua engllleerl!'J( daln and Informll t lon on 
t he t,rodnets of other conll)llnles nllIed to IhOfl« (Of our C(Ompan)', 
The atllndard apeclllcaUona of the ,\merlcan Inqtllute of Steel Con
_tructlon and of Ille American Society tor Te'IItlng ~Iaterlll.la with 
re.l'erenee to slructu,.,.1 81eel for bulldlnga are Quoted, and a Wide 
,'a.r hH)' or InfornlRUon on 1I00rs, roOfs, lind butidlng male'rlal Iii In
cluded, 

.:::ntered According to Act of Congreu 
In the year 1'29 by the 

ST. PAUL lo"'OUNDHY CO, 

In Ihe 
Otnce of Ih« LlbrllTlan of Congre .. 

at Waahlngtoll, D. C, 

, 
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ST. PAUL FOUNDRY CO. 

PART I 

TABLES ON STRUCTURAL STEEL 

Section 1 

Properties and Safe Loads of American Standard Chan-
nels and Beams 

Properties and Safe Loads of Carnegie Beams 
Properties and Safe Loads of Bethlehem Beams, Girders 
Safe Loads of Riveted Girders 
Properties and Safe Loads of Angles 
P roperties and Safe Loads of Bars 
Properties and Safe Loads of Tees 
Properties of Rails and Small Channels 

Section 2 

Safe Loads of Angle Struts 
Saf~ Loads on Rolled Steel Slabs for Column Bases 
Safe Loads of Standard I Beam Columns 
Properties and Safe Loads of Carnegie Columns 
Properties and Safe Loads of Bethlehem Columns 
Safe Loads of Plate and Angle Columns 
Safe Loads of Latticed Channel Columns 
Safe Loads of Plate and Channel Columns 

Section 3 

Standard Connections for American Standard Beams and 
Channels, Carnegie Beams, Bethlehem Beams and 
Girders 

Rivet Values and Riveting Details 
Miscellaneous Information on Angles, Plates, Beams, Col

umns, Channels and Zs 

See Index 

, 



6 ST, PAUL FOUNDRY CO, 

SAFE LOADS ON BEAMS AND GIRDE RS 

The following tablell 11'1\'6 the grelllut liMO load (o\'on]y dl8trlb
uttd "ver t h e enUre length) wh i ch etee] ,hapes used IlII beams 01' 
glrde'r8 will cnrry. The tabulated load. inclUde the weight of th" 
beam which weight muel be deducted to obtain the n<et load. 

Note that the weight, ot other "ectlonc than thou rully de
IIcr.bed In the table'll are noted on their respeeth,o ]lages. [learlng 
In mind the rellll'lctlv8 variation In welR'htll. the eare load, tor lhue 
lIectlonl! Can be a l)l)foxLmated by ]nte'rpo]atlon from the "ate loadll 
ehown. 

The load" given are l>MOld all. a tiber .treu or 18.000 pound, per 
,quare Inch a n d aTO e n tirely r~llable ror ordlnnr~' condltlonlJ of qui
escent load~. For "uct u .. tl n ~ load'll cRulllng vlbrntlon, tho l llbu1ar 
load "houl\! be reduced one-fifth,. and ror rap idly mo\'lnK" lond~ cnus
In " sllght Impact, reduce the tauular 10lld by one-third. 

TM tabl" give the ~are load~ ror laterally tree and ft)l[ed beam~. 
The rollowlng t",hle I~ generally con,'enlent ror Hndlng the relall,'e 
lIare load ot a beam Hsea 81dewau (to pre,'en! buckUng In the' com
pn!lII!lon Ollnge) under var1ou~ condltlonll. See alllo la'ble on page 
160. 

u" """'" Unbnu:ed 
I.ena:;t h of Spa" Allowable St.fe Load l..enlth of Span Allo,,'.ble S.fe l ..oad 

6 ~ Oana:;& width .'~!I ta~l .. [~d 25 "' flo,"IG width 8~ ~ tabular [0*<1 10 s.. .. 30 s.. .. 76. .. .. ", " " .. .. .. ", .. .. M. .. .. ,., .. .. 92.6% .. .. .. , .. . . 61.7 .. .. 

The chok'e or a beam 19 &1110 go"erned b)' Itll detle('llon due to 
the load and Rpiln. In order to prevent cracked pla~t .. red celli""., 
tho! live load deflection mna! no t f'lfceed 1/360 or the IIPl\n, 

" , d D ' Tot. l)Cf. X Live i.()a<i 
" I Ye.oa e . - T.611 IR.I.....d 

Jo; QU I-VII.LENT UNIJo' OIUI I,Oll.DS, 

The ~I~o Of beam nece .. ary to car ry a uni formly 
dlltrlbu ted load and one or more concentrated load ~, 
or several Concf'n t rated loadll alone can be readily 
obtai n ed from Ihe labln of lIafe load. of beam~, b y 
ftrlt obtaining a tota l u n lformlr. dlatr lbuted load 
which III equivalent to t he ,'ar OUI loada on the 
bta m. T he table at the right glvu the eq Uivalent 
u niform ly dI~tr l buled load of a concent rated loa d of 
1,000 J)ou n.h locat e d at dlrr ..... e n t poln t t on t he bea m , 

'1' 'I' ." 
'" ". ' n 
'" ". 1/ 10 

2.000 
1.780 
1,500 
I ,!SO 
1,100 ... 
'" '" no 

On pagel 268 and 2069 part 3 or mlect'lInneouB Information, ror· 
mulae are gl,'en for ObtaIning the lIufe loud under vnrlou~ H)·/lte ... , 
of loading. 
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STANDARD AMERICAN CHANNELS AND BEAMS 

1 ... llcnled dln", ,, .. I,,,," for ""rlo u ll .. h<" .. of " .. .. 11" .. 1 .. II"d I . ... ", ,, a .. " 
.. ..... .-., h. Ih" full .. ",lnl{ l.hI .... of th"l .. , .. ,r" 'u .. ,I .. , 

I _"\I ome'llt of Inertia 
S --Sectlon Modulus 
r __ Undlua or Gyratlon 

SYMBOLS 

l' -Maximum \Ve b Shear In pounds 
I' -Minimu m Span In teel, unlforml)' loaded to cause \ ' 
It -Allown.b!e 1':nu Heactlo" tor 3',\0 bearing 
II -Unit Stres" In Buckling 
\\'--<:\Iaxlrnnm Load on one Standard CormectlOIl 
(l --.lflnlmum Span In teet, uniform!)' loaded to cause n ' 
... ---,WCIKht Of 01") SU""lard Connection Including A ngles and 

Web Rivets 
' " - Ola tance In Inches be'tween Center of Gravity and 'back of 

Channel 
RI\"et gIven I" maximum dlamet(!)' In lIange. 
Allowable con.cen trated center load~ are 50% and Ihelr detlec

Ilonll 80% of lho~e Khown. 
u.,r.,r to "n t., 1 .... ,1 tnble .. t or t h '" .,o",pllte.1 fl¥"ure " on th", slH.ve 

It".",,_ 
UNIT STRESS IN BUCKLING 

The ,beam ........ b is treated as II. column with f1x~ ends, havi n g an 
etrective length J~ or one-halt the beam depth. The unllst re"" Is de_ 
termined by the A. I. S. C. column formula. The length or web reo 
slstlnjl: buck ling i"ll assumed as the actual bearing on the bra.-ckel or 
wall plate plus one-fourth the beam depth. Tlhla agrees with the 
results of numerous te-8ts. 

'When the reaction from the load exceeds the allowable reaction 
R, the beam web must be stl t'l'en ed or addition al length of bearing 
I)TOvlded; but In no ca",e shall the reaction exceed the al1owaoble 
shearing vallie V. 



ST. PAUL FOUNDRY CO. 

STANDARD CHANNELS 
DIMENSIONS - PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

" 
._. .. " 

,. 
" " " " U .. , " " " " " .. , " ••• " ,. 

" " " ... 

. • M ,,, 

.fi' .In .... 

. M' oro 

'" .012 ." 



ST. PAUL FOUNDRY CO. 

STANDARD CHANNELS 
DIMENSIONS _ PROPERTIES _ SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

9 

.1 12 

.152 

.198 

.n2 

.310 

.3n 
.447 
.625 .. 
. 698 

.1gS 

'" 1.01 
1.12 
1.24 



10 ST. PAuL FOUNDRY CO. 

STANDARD CHANNELS 

.ZS( 
_3J~ 
.,~ 

. 4 r06 

.~24 

.'00 

.674 

.'M 
~, 

.931 

,ro 
1.13 
1.23 
L.3i 
1. 46 



ST. PAUL 

STANDARD CHANNELS 
DIMENSIONS _ PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

.225 

.'M 

.1L5 

.M' 

.41 9 

.417 

.~ . .... 

. 67~ 

.745 

.~2 L 

.00 ' -L.07 
L.L6 



12 ST. PAUL FOUNDRY CO. 

STANDARD CHANNELS 
DIMENSIONS - PROPERTIES _ SAFE LOADS IN 
THOUSANDS OF POUNDS' UNIFORMLY LOADED 

00 " .. 
" n '" .. " ." " " " " 00 " 
" " l! " .. 
" " " " .. " " " " " " " ,. 

" " " _. 

•• 00 
.17g 
.~10 
.243 .n • 
.. 118 
.35g 
.402 
.•• 8 
,497 

." , .ro • 
.M' 
.714 
.77G 

.M' .-.G73 
1.040 
1.120 



ST. PAUL FOUNDRY CO. 

STANDARD BEAMS 
DIMENSIONS - PROPERTIES _ SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 



ST. PAUL FOUNDRY CO. 

STANDARD BEAMS 
DIMENSIONS - PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

" 
.., ••• " •• ••• 

" ... .. , 
" ., ••• 
" ... ... 
" ... ... • •• .. , •• " ... • •• ., •• .. 
" ., U .. , ••• ~.~ 

" .. , " , .. " ~ .. \ 
n , .. " ,. ••• " 
" 

., •• " " ., ., " " " " .. 
" a.~ ., •• 
" " 

,. ., 

.112 

.162 

.198 

.252 
.310 

.37~ 
.H7 
.62~ -... 
.795 
,~ 

1.01 
1.12 
1.24 

1.~7 

'" 'M 
U II 
I.D~ 
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ST. PAUL FOUNDRY CO. 

STANDARD BEA-M":"S::---
DIMENSIONS - PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

, 

.M' 

.OM 

. ... 

.114 

. H~ .,g 

.= 
.~81 .b, .-.'N .624 .-.81' 
.'M ."" n, 
' .M 
1.13 
'n L.a4 
L.48 



ST. PAUL FOUNDRY CO :l 
STANDARD BEAMS 

DIMENSIONS - PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

.M' 

.00' 

.1lQ 

.IM 
'M 
.22~ ..31~ 
.~ 
.41 9 

.477 

.M' 

.~, 

.~72 

.146 

.~, 

W, -'m 
1.18 



ST. PAUL FOUNDRY CO. 

STANDARD BEAMS 
DIMENSIONS _ PROPERTIES- SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

~ 

" " " " 

17 



18 ST. PAUL FOUNDRY CO. 

STANDARD BEAMS 
DIMENSIONS _ PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

.3111 
.'W 
.402 
.U S 
.497 

.M' .M' 
.M' 
,71~ 
.17G 

M' 
~, 

.Q7.' 
U IIO 
1.1:1(1 
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ST. PAUL FOUNDRY CO. 

STANDARD BEAMS 
DIM E NSIONS - PROPERT IES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

" 

0 

i 
° ~ 

~, 

.~ 

.3:t~ 

.373 

.t 14 

.453 .w. 

.MS 

.'00 

.M7 

.• W 

.'M 

.811 

.S10 

.Qal 

.~. 
'.00 
1.13 .. ~ 
1.21 

1.3t 



ST. PAUL FOUNDRY CO. 

STANDARD BEAMS 

DIMENSIONS - PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

.239 
.270 
.M 
.336 
.373 

.411 

.451 .. ~ 

.5.1 7 

.~ 

~, 

.1I7g 

.7311 

.,~ 

.~ 

.~, 

OM 
1.01 
, ~ 

l.1t 

1.21 
l.28 
1.3 4 

• 



ST. PAUL FOUNDRY CO. 

STANDARD BEAMS 
DIMENSIONS-PROPERTIES-SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

" 

.141 

.116 

.411 

.U 7 .... 

. au =: 

.~, .... 
• Hft 
.7~3 
~, .'" .. " 

1.01 
1.12 
1.24 

1.!7 
' .M 
'M , n 

'" 



22 ST. PAUL FOUNDRY CO. 

STRUCTURAL STEEL FRAME FOR VALKER BUILDING, 
MINOT, NORTH DAKOTA 

4.50 tons of Carnegie Beams and Columns 



ST. PAUL FOUNDRY CO. 
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CARNEGIE BEAMS 

" 

l"dle .. ' .... 1 dJ" ... ... I .. " .. rur ~· .. rl .. " .. "I ...... r e .r" .... I .. b" ... ,. nr .. 
"III .. " ·,, h' I~" foll''',"IIIII: 1111>1 ... or 11o"lr ... r .. IUlod ... 

I - Mom<!nt of Inerlla 
S --S .. ctlon Modulus 
.. _ Radlue or Gyration 

SYMBOLS 

, . _)Iaxlmum "'cb S'lcllr In Pound. 
I' - Min imum Span In reet, u nl rorml)' loaded to cause \ ' 
II -Allowable t;nd Heacllon ror 3'1!o~ bearlnll 
II _Unll Streu In Buc kling 
\\'~Mnxlm um Lon d on On" Stand"rd Con nectIon 
Il _ "lnlmum .span In feet , uniformly loaded to ca use n ' 
... - \\'cl ):"ht of o n e SllI nda nl Connection Includln)r Angles and 

W eb Rlvete 
Ithet )rIven 1$ ) Iaxlmum Diameter In na nge. 
,\llowable concent rated center loa'" are 50<;{, a n d th"'lr deltec

lIonll SO 'lt of Ihoae .hown. 
tt .. r .. r ,,, .. "r., I .. "d , ........ roO' ,be ~ ....... . " .. d II .......... on ,III" . bo.· .. 

II .. ...... 
UNIT STRESS IN BUCKLING 

TIll; beam ",,,II Is t realed a$ a c olumn wIth flxed e nd •• ha" lng 
an err ... cllve length L of one-half the bellm depth. The unit , tren I, 
de t ermi n ed ll y the A. L S. C. co lumn formula. The length of w ell 
rellilt lng buckling I. auumCd lUI the actunl bearlnir on th e brack"'l 
or willi plate plu/! one-fourth the b,,"m deplh. Thill agre ... wltb tho 
r",ul" Of numerous teln. 

When the reaction from Ihe load e x ceedll the a llo""able r eactlon 
R. th .. beam web mUllt be all trened or additional length of bearln& 
prov d .. d: b',1 In n o ca.e ,hall the reacllon exceed the allowable I 
,hearln" value V. _ 
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ST. PAUL FOUNDRY CO. :l 

CARNEGIE BEAMS 
DIMENSIONS _ PROPERTIES _ SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

., .. 

. lIt 

.l t 9 

.,~ .= 

.2~1 

.M' .394 

.• M 

.n4 

15.8 17.11 ID.7 ro. ~, .'" 
14.11 16.7 111.6 1&.4 "' . .&H 

'" U.II 17.5 111.3 24.9 .'M 
13.3 15.0 HH 17 .• 23.B .• w 
lU 1f.2 15.8 IG.6 22 .• .931 

12.0 I~ .. ~ 15.0 1.~.7 IS.3 21.5 '" 11.6 1Z.9 ". 16.0 11.5 ro.' 1.13 
11.0 12.4 13.7 14.4 lft.7 19.~ 1.23 
10.6 1l.8 1.1.2 1 ~.8 16.0 18. 7 l.a4 
10.1 l1.f 12.0 13.2 15.4 17.& 1.46 
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ST. PAUL FOUNDRY CO. 

CARNEGm BEAMS 
DIMENSIONS _ PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

• , 
• • .. 
" " " .. 
" .. 
" " " " 
" !3.0 17.7 10.3 210ft 24.5 21.3 

" JU 16.9 1~.4 '" 23. 4 2ft. I 

" 14.6 18.1 11.(1 Ig.~ n .• 25.0 .. J4.0 15.4 1M' 18.11 21.4 2.1.11 

" 1304 14.8 18.2 18.2 ro .• 23.0 

" 

.!O! 

. ! 3~ 

.• M 

.M 

.'M 

.~. .'M ..M 

.'M 
= .-.1;70 

.741 

.828 

.1112 
' .00 
I.HI 
1.111 .. " 



26 ST. PAUL FOUNDRY CO. 

CARNEGIE BEAMS 
DIMENSIONS _ PROPERTIES _ SAFE LOADS IN 

THOUSANDS OF POUNDS~~~~~Y:L~O~A~D~E~D~= 

:t,! 

'" H 
~j; .. . . 
,~ o. 

" "0 
" ,. 

~:! " " !'i " 
" .j; " " i~! " N 

"r o • " " " " " " .. .871 •• " " " " " '" " ~, 

.~. " " " " " " .. .• M 

" " " " " " " 1,0' 3:! " '" " " " " " U& 

nl 
;;.! ~ 

" 0 

~~j 

~i~ 



ST. PAUL FOUNDRY CO. 21 

CARNEGIE BEAMS 
DIMENSIONS - PROPERTIES _ SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

-;YMIJ<)~ I 11." 
i5i:pth _d" 10,0 10,0 10,0 10.0 10.0 
\n. po< f(>O~ n .D 4'1.0 M' M.' M .' 

A~ .... .. U.3~ 14.40 1 ~.87 17,34 18.8 1 , 
... 8.324 10.000 10. 147 10.:2'94 10.441 " . ... ,. .M' .. ~ .497 .M' .7VI , 

.lsi '.'1" ''I" ''I" ''I" ~! D ." . '., .. f,' l~ I~ Ii'; l~ If .,· ~l 

1"1' 
100.4 212,0 284.3 ~. -.. !"l ~ S ..• U.M M.' M.' W .• 81.8 ! ~ 9' ." n' . " . .. 

~ ~ I;"::' aG.s 00' \/7.3 101.7 106.3 
-< .;. II .... ••• 18.8 19.2 '" ~. 

r ., .. 1-13 'M '" 2.42 U8 --
Cod. Sit ... . 4~7000 M2!!OO ~,- 711 &00 141&00 
~1 ... ~I OID.n. _00 ,,- 1014200 1067400 1112400 

V • .. .... ,,~ moo .-, 7728(1 949'lO 0 
P . fHf; .•. ,.~ 7.77 U2 ' .00 3.9 \ • R .••. ,,- ,,- U730 ,,- 7 H IIO 
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28 ST. PAUL FOUNDRY CO. 

CARNEGIE BEAMS 
DIMENSIONS _ PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 
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ST. PAUL FOUNDRY CO. 

CARNEGIE BEAMS 
DIMENSIONS _ PROPERTIES - SAFE LOADS IN 
THOUSANDS OI<' POUNDS UNIFORMLY LOADED 
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ST. PAUL FOUNDRY CO. 

CARNEGIE BEA"'M7 S:-------I 

DIMENSIONS - PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 
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" ST. PAUL FOUNDRY CO. 

CARNEGIE BEAMS 
DIMENSIONS - PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 
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ST. PAUL FOUNDRY CO. 

CARNEGIE BEAMS:----
DIM ENSION S - PROPE RTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 
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ST. PAUL FOUNDRY CO. 
-------1 

CARNEGIE BEAMS 
DIMENSIONS - PROPERTIES _ SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

• ~ 
1 
c 
~ 

.. " " 00 .. "" 00 ". '" . 125 

" " M 00 " .. " '"' 00 .1 40 
U " 72 " 

,. 
" M " " .In 

" " " " 00 " " 00 M .~, 

" M W " " " M " " ,~ 

" " 
,. 

" " " " " " .'" " w '" 6;1 " "' " " " .~ 

" 
., 4" W " " .. " " .a;!~ 

" .. " 
., 

'" 
., 

" M " .a7a 
~ " ~ " " " " M " .4 14 

" " '" " " .. w " . t !06 

" " " " 62 a.~ " " .1>01 

" " '" " " " " " .M ~ 

" " " " " " " " .SlIn 

" " " " " " " " '" 
" ." " " '" .'00 

" " '" " " .7M 

" " ;111 '" " .811 

" ;15 " " " .870 

" " " " " 00' .. " " " " .-" " " '" " '.00 

" " " " .. 1.13 

" " " a;1 " '. 00 

" " " " " 1.27 

' Special 8ect1oD. lV~b Thl(:k_ H" . 



~~ '0 >. -. 
~i: .. • f!~ ,. .-
" • ,-
~¢ .. . ", 
"i;-
£~~ ", 
~!~ . . 
:~; 
~";: 
-"'" e= ~ 
'Il 'i§!!: , . 
"t" :a;..i 
~ ·e gh 
<::V 

ST. P AUL FOUND RY CO. 

CARNEGIE BEAMS 
DIM E NSION S - P ROPE RTIES - SAFE LOADS IN 
THOU SANDS OF POUNDS UNI FO RMLY LOADE D 
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3G ST. PAUL FOUNDRY CO :l 
CARNEGIE BEAMS 

DIMENSIONS - PROPERTIES _ SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 
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ST. PAUL FOUNDRY CO. 

CARNEGIE BEAMS 
DIMENSIONS _ PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 
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" ST. PAUL FOUNDRY CO. 

I· CARNEGIE BEAMS 
DIMENSIONS - PROPERTIES _ SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 

'!i'j'!'1'l"'~'~"'#C!'::::;;;:;:::~::=:~;;~~"'!'''~:;;;;;::=:::::;;:;;::::';:::::::::: ilep th _ d" 24 .000 2VIOO 24.1M 24.JOlj 

l'~.ll'r foot ~g:gs ~U5 ~t~ ;~:g. 
b';: .... ~,600 \l7W II 797 V.SH 
• .400 .tlM ,t~2 .• 911 

k... . " ' .'" '" 11<0 u. .U3 :&13 7tO .817 
e... 2Hi ZI K 2,'" 2lti 
• i" 6~ '" 61i 

C."., 1>, • . 
M ..... Mom.". 

V ..• _ . • 
I'. ree •. 
". 
" w ...... . 
Q. t ... t. 
w.lbo. 

Rh"e,m. 
,~. 

" " " " .. 
" 
" " u 

" " 
" " " " " 
" " " " " 
" '" .. 
n .. .. .. .. 

IVt.3!<OO tlSHOO 244tMlO 27002<JO 
2~ao700 3276000 366nOO tOt.0400 

I uzoo 116600 131000 146000 
8.t8 11.36 9.32 D.27 
t27t.O tJ680 S2SS(I ~11J.o10 
11200 113M! 12ZOO 121100 
MOOO M6SO 81020 117370 

'SOlI 11197 :MOO 2f!04 
3()~ JIll' 3~ io~ 

' .. ",roLly ''''eroUy lAterally lAte""IlY 
ftud h'ft ft><ed lree ft."" I rr..e ft,,,,, I ,-
,96 lW5 ZIH 218 ~44 2H 270 270 
!~a 168 182 IS2 203 203 225 22~ 
L~ lao 1M .hl ITt 1M l~ 1M 
122 IO~ L~7 In 1.~3 112 Wg 1M 
I~ 91 It I J~ I~ It I I~ I~ 
V8 18 lOll 93 122 164 13!> II~ 

93 12 
89 81 
~ &2 
~I 61 
18 M 

1~ ~ 
n H 
10 U 

" ., 
"' .. .. 
" M 

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

'"' w 

" .. 
" .. .. 
" " " 
" " ~ 
"' 
" " M 

" M 

" .. .. 

" .. 
" :: 
" .. 
" ." " 4" 
" 

'" '" ,~ 

19ij .. 
~ 

" " " 
" ,. 
" " " 11 
" 
" M 
M 

" .. 

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

". In 

'" '" '"' , .. 
'00 
00 .. 
w 

" .. 
" " " 
" n .. .. .. .. .. .. 

.U1g 

.112 

.162 

.,~ 

.251 

.310 

.342 

.316 

.411 

.441 
.486 

.626 

.~ ... 

.M3 

.&98 

.7411 

.195 .,,' .891 

.'W 
1.01 
1. 12 
1.24 

1.31 
LW 
I.M 
1.19 
1.9t 



~! 
t" 
>. 
j;::< 

H • . ; 
'" ;;:!! ., .' ~l:i . 
..,~j 
:l= '-, ie", 0;. , ; 
·1 ' 
1"~ - " .. ,-0 
lJ~~ --> <i!!_ 
, 0 .. " :o"' ll . " 
~';E 
:;;B 

ST. PAUL FOUNDRY CO. 

CARNEGIE BEAMS 
DIMENSIONS - PROPERTIES - SAFE LOADS IN 
THOUSANDS O F POUNDS UNIFORMLY LOADED 

0 
i 
~ 

.1!>2 

.'W 

.251 

.310 

.342 

.37~ 
.tll 
.t47 

'" .S2!> -."'" .~ 
.(198 

.74& 

.79S 

.S4.~ 

.S97 

.~ 

" " 1.01 

" 
,. 1. 12 .. " I .U 

" " 1.37 .. M '''' .. .. ' .M .. ro 1.79 .. 00 LlI4 



~I 
: I 

ST. PAUL FOUNDRY CO. 

CARNEGIE BEAMS 
DIMENSIONS _ PROPERTIES - SAFE LOADS IN 
THOUS'ANDS OF POUNDS UNIFORMLY LOADED 
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ST. PAUL FOUNDRY CO. 

CARNEGIE BEAMS 
DIMENSIONS - PROPERTIES _ SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 
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BETHLEHEM BEAMS 
I"dl.·" ..... dln."n"I .. ,,~ I,,~ ' ·8rl"" .... I •• · .... I 11 ... 10."11",,, .,,,,,"' .. 

,, ~'" ~ h""' 11 III H • ., ,,,,,,,w' ".II;" ."hI .... .. t 110 ....... "r .. I ........ . 

I _"-I onlfint of I nertln 
8 --8e<:tlon "-I ooulull 
r - RadllHJ of Oyratlon 

SYMBOLS 

\ ' _ MaxImum Web 8hear In poun,l" 
" - MInimum Span In feH. uniformly loadcd to cnullc \ ' 
II _ A lIowa.blc .End H(>nctlon for 3", bearln.ll;" 
lI _t-nl! Stre~~ In Uuckllng 
"'~Iaxh"um I",ad nn one Stnn.lllni ('onne('llon 
tl _ ll lnimu m .span In feet. unlforml)' loaded to <:I""$e \\' 
,, - W elfCht of one ~t .. ndard Conne<:tlon Indudln,l( ,\nglell and "-et> JUvetll 
Rivet IIrh'en III llaxhnum Dillmele .. In fIang"" 
AlIowa.b le <:oncen t rated <:enter load s a,'e 50% and their defte<:-

1I01M! 80% of tholle Ihown. 
lC .. r", .. '0 .... t., I.", .. t" ....... I .. ~ Ih" "om,,,.I .. " .. .,;"r .... "" II ... " " .. , '" 

II .. m" , 

UNIT STRESS IN BUCKLING 
T he beam wob III treated as II ('o lumn wltll fixed end., ha\'lng 

lin effecII"e wngth L or one-halt \~ beam d ept h. 'f he unlt "treell I. 
,Ietermlned by tile A. I. S. C. column formula. Til., lenKth 01 web re
""tlng buckling I. asaumed all the actulIl bearing on the bracket or 
wall p late' plus on.,~tourtll t he beam ,Ievth, Thle agree" with the re
"ul t ll or numeroull tellh, 

When the reaCtion from the load exceed" the allowa.ble reactIon 
R. the beam web mu"t be IIlltrened or additional lenlrth or bearing 
pro\, lded; but In no ca8e 8hall the rcactl"n ('x<'C"ed the allowa,bl" 
~hearlnK \'alne V. 
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ST. PAUL FOUNDRY CO. 

BETHLEHEM BEAMS 
DIMENSIONS - PRO PERTIES _ SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 
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ST. PAUL FOUNDRY CO. 
----

BETHLEHEM BEAMS 
DIMENSIONS - PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIFORMLY LOADED 
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ST. PAUL FOUNDRY CO. 

BETHLEHEM BEAMS 
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BETHLEHEM GIRDER BEAMS 
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I ---']'Iom"nt or Inertia 
S ---'Section ;\Iooulu" 
r --.nadllHl or Gyr atlon 

SYMBOLS 

v -;\Iaxlmum 'Veb Shear In Pounde 
J' -lUnlmum Span rn teel. unlforml~· loaded 10 cautle \ ' 
n. - Allowa.ble l!:nd Reaction roO' 3'Ao bearIng 
II -Unit Str,",~ In Buckling 
\\'---..\lax lmum I.oad on one Standar(J Connection 
Q. -:\Unlmurn Span In leel. uniformly loaded 10 cauee W 
... -Weight ot one Slandard Connection IncludIng Angle~ and 

Web Rivet" 
Rivet given Ie MaxImum DIameter In Hange. 
Allowable concentrated cent.,r loads are 60% a nd Ihmr detlec' 

tlona 80% at tholle ehown. 
ne'.,r 10 .. ",., 10"d ,,,"1.,,, fo r tile m .",,,.,.,d l'llfUr_ On til., abo,., 

It., ...... 
UNIT STRESS IN BUCKLING 

T be Ibea.m WO!ib Is treated a~ a column wIth ftxed ende. having a n 
etredl ve length L Of one-half the !)earn d-eplh. The unit IItr"a II 
determined br, the A. t. S. C. column tormula. The length or web 0'". 
IIllltlng buckl ng Is allBumed aI the actual bearing on the bracket o r 
wall p la te plue one~fou rth the beam depth. Thill all"reee with the 
reeulte of nu.merOU8 tesu. 

When the reaction from the load exceeds the allowllble reac:: tlon 
R, the ~am wf'Ib muat be" Itltrened or additional length or bearIng 
provided; but In no ca.ae ahall the reaction exceed. the allowable 
ehearl ng value V. 

" 
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BETlUEHEM GIRDER BEAMS 
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ST, PAUL FOUNDRY CO, 

BETHLEHEM GIRDER BEAMS 
DIM E NSIONS - P ROP ERTIES - SAFE LOADS IN 
THOU SANDS O F POUNDS UNIFORMLY LOADED 

SYMHOU! I I II" , Itl" 
I)<,pth- d " 1$.118 18.00 18.12 111.25 17.88 I~.OO 111.12 
W~. per foot. H.a 8 1.0. 87.0 94.0 ~., ~., 92.0 
'\'~,:",.ln. 21.1/& 23.S2 25.68 27.15 B. 23.M! 25,35 27.13 

11.410 11.151)0 11 .530 II.~~ 11.730 11.100 11.770 ... ... .,,, .. " .. " .~ .. " .440 .• 00 .. , ... 
I¥~ li~ li~ I¥H b liS '~ I~~ .. .. 

• ...... gi " " 
, 

t lU33
.
8 1131.3 1230H 134Lt 1:1110.7 1003.8 IOt~,~ 

~ 
X 8 .... 130.18 141.41 152.70 106.10 < 1601.44 107.07 179.75 

r.... 6.*, 6.~D 6.~2 .2:!L. '.00 7.70 1 .76 
X >r· .. ·· \48.1 11\4.6 IHl.3 MI.II 1 67.~ IH.V 1112.2 
< ~ 8 .... 25.~ ~. 31.6 3t .6 " .. ". 32.7 

r ..... 'M ' .M '.00 ,,, M9 '00 '.00 
Coff. Sit .... IMltl00 ,-~ ISlIt400 111.';1100 1H.'I3.'OO -- 2U7UOO 
~U~.Mom.H. 2343200 :wtMOO 274~700 21171100 2779900 wonoo 323~OO 

v ..... .. ,.~ - ,,- .. - • "". ... '" ,-P.I. U . 10.61 10.51 10.53 10.47 

i 
111.28 10.~S 1lI,7V 

". ,,~ 45100 - 6tfoOO t f."lOO ,,~ 52!<OO 
n , . 14100 1449(1 ..... ,- 13820 14070 .. ~ 
w ...... 70200 ,- ""'" ""'" .. "'" - ,00"", 
Q . len. 11.13 11 .22 11 ,31 11.35 Ii 9.81 10.13 10.42 
... 11> •. ... " " " " " " " 111>.." d l&. '" '" '" '" '" '" '" .~ LA ....... lLy U I6aUY IA\.tftIJy LAl<'nlly , ... \<nlly IA!«aIly 1 ......... Lly 

r .. t U'd -"x'd -ftx'd -nx'd - dx'd -h'd -ftx'd -" - ,-.- i"if" i"if" lil iOl 'ffi"" TIT i'iiV IW -- 'j'jjij"" ,,, '" '" ~ ~ ,-
o. " '" '" '00 ' 00 '" 187 '" '" , .. '" '" ", ,,, ,,, 'S " ,w ,w '" '" '" '" '00 ". '" '00 '" '" ,w ,W 
~~ " '" '" '" '" '" '" '" '" .. , '" '00 '" '00 ,,, .. 

" '" ", '" '" '" '" '" '" '" '" 14~ ". '00 '00 .. 
" '" '00 '" II ~ 12~ '" '" '" .26Z ". '" '" '" , .. '" ,~ 

" .. " '" '" '" '" '" '" .H' '" '" '" 123 '" '" ~~ " " " '00 00 , .. '" '" '" .,~ ". '00 '" '" on '" " " " .. .. ,m " "" '" . 371 '" .. '" '" '" ". "' " " " .. " 00 ., 
'" " .m " " 

,,. .. '" ,m 
j~ . " " " ~ " " .. .. " ... " M '00 " '" .. 
,,"j " " .. " " " " .. " .&13 .. " " .. '00 " ,. 

" 
., 

" .. " " " " . ~ .. " " " .. " .je " .. .. " .. ~ .. .. " . n l ll " " " " .. " ,. .. 00 " 00 " .. " " .ft70 " 00 .. " 00 " i,1 " " " .. .. " " " .. . m " " 00 " .. " .,~! " .. .. .. .. " .. " 
., .m " .. " " " " " .. .. " 00 .. 00 " .. .M' oo .. " 00 00 M , - " " .. " .. .. " " " ,g12 '" " " " " " ·il .. " .. " .. " 00 .. .. " .~711 .. .. ., 

" " " " .. .. " " " .. " .. M .. l.OH " " " " " 00 3:. " .. " " " " " " .. I.IgZ .. " " " " .. m .. .. " 00 .. M " .. " 1.3t 6 " .. .. " " .. 
" " " " " .. " M " ,.~ " .. M " W " " .. .. " " .. " " ;;.!w .. .. .. .. .. .. .. 00 " " ' ~~j 

:.~ ~j 
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BETHLEHEM GIRDER BEAMS 
DIMENSIONS - PROPERTIES - SAFE LOADS IN 
THOUSANDS OF POUNDS UNIF ORMLY LOADED 

SYMBOLS I 2 0 " 
Depth"," d" 19.75 19.88 20.00 20.12 19.75 19.88 20.00 20.12 
\Vt. per foot. 99.0 107.0 113.0 120.0 127.0 135.0 142.0 149.0 
Area. Sq . In . 29.21 31.36 33.20 35.24 37.33 39.88 41.71 43.84 

b". .... 11.950 11.980 12.000 12.030 12.690 12.720 12.750 12.780 
t ... ..... .510 .540 .560 .590 .600 .630 .660 .690 
k .. . . ... l~' 1)4 1". 1~ 2 2~ , 2~ 2"; 
c, .. . . 16 % 16 % 16 % 16 % 1~ ~ 15 J.( 15 J.( 1.>)4 
g .. .. .... 7~ 7 l<l 7l<l 7 ;' 7 M 7M 7;' 
u . H ". ~ ,.:; I" I~ 1,1, 1,1, 

XiI... .. 2034.4 2206.5 2362.8 2528.0 '2607.3 2788.9 2960.6 3I34.il 
w X S .... 206.02 221.98 236.28 251.29 264.03 280.57 296.06 311.62 
r.l r ..... 8.35 8.39 8.44 8.47 8.36 8.39 8.43 8.46 
x 9-r.-= 202.l 222.4 240:8 2iiii:2 "'"3l3.O 33'7':"7 3iil.O 384.6 .., >- ~. : 33.8 37.1 40.1 43.3 49.3 53.1 56.6 60.2 

2 .63 2.66 2.69 2.72 2.90 2.92 2.94 2.96 

24722UU 266380U 2835400 3015500 3168400 3366900 3552700 3739400 Coel. "tr .... 
Max.Mom,"# 3708300 3995700 4253000 4523300 4752500 5050300 5329100 5609200 

v ....... 120900 128800 134400 142500 142200 150300 158400 166600 
P. tect . . _ 10.22 10.34 10.55 10.58 11.14 11.20 11.21 11 .22 
R ....... 62400 67200 70700 75200 76500 80300 84200 88000 
B ...... 14400 14650 14850 15000 15000 15000 15000 15000 
w. ... 114800 119300 119300 119300 119300 119300 119300 119300 
Q. leet . . 10.77 lU6 11.88 12.64 13.28 14.11 14.89 15.67 
W. lb ... .. 41 41 41 41 41 41 41 41 

nlvet, dla . .. 1" 1" 1" 1" 1" 1" I" 1" 

Span ~ Laterally Laterally Laterally Laterally Laterally Laterally Laterally 

leet fix'd free ftx'd free ~ free fix'd free ftx'd free ~ ~ fix'd tree ftx'd ~ .,'" 10 242 242 258 258 269 269 285 285 284 284 301 301 317 317 333 333 :-9 
'" 11 225 225 242 242 258 258 274 274 284 284 301 301 317 317 333 333 >'" 
"'0 12 206 206 222 222 236 236 251 251 264 264 281 281 296 296 312 312 
,<:-
.:?':: \3 190 190 205 205 218 218 232 232 244 244 259 259 273 273 288 288 
,<:'0 14 177 177 190 190 203 203 215 215 226 226 240 240 254 254 267 267 
~ . 15 165 165 178 178 189 189 201 201 211 211 224 224 237 237 249 249 
.'0 
~~ 16 155 153 167 164 177 174 188 185 198 197 210 209 222 221 234 234 

"" 17 145 141 157 152 167 162 177 172 186 183 198 195 209 206 220 217 
~:; 

~~ 18 137 131 148 142 158 151 168 161 176 171 187 182 197 192 208 202 
19 130 122 140 132 149 140 159 150 167 160 177 170 187 179 197 189 ... ~ 20 124 115 133 123 142 131 151 140 158 149 168 158 178 168 187 177 

o~ 

~g~ 21 118 107 127 116 135 123 144 131 151 140 160 149 169 157 178 166 
.eoo~ 22 112 100 121 108 129 115 137 123 144 132 153 140 162 148 170 156 

:~.9 23 108 95 116 102 123 108 131 115 138 124 146 13 1 154 139 163 147 
24 103 89 111 96 ll8 102 126 109 132 117 140 124 148 131 156 138 

.0.9 0 25 99 84 107 91 113 ·96 121 103 127 110 135 117 142 124 150 131 
'gag, 

26 95 79 102 85 109 91 116 97 122 104 130 III 137 117 144 123 .. "w 
"''''''' 27 92 75 99 81 105 86 112 91 117 98 125 105 132 III 139 117 
.,.c.c 28 88 70 95 76 101 81 108 86 113 93 120 99 127 105 134 111 " ~ 
-o~E 29 85 66 92 72 98 77 104 82 109 88 ll6 94 123 100 129 105 

30 82 63 89 68 ?5 73 100 77 106 84 ll2 89 118 94 125 99 
gc,a 
t-l;:.,~ 32 77 56 83 61 89 65 94 69 99 76 105 80 III 85 117 90 
e=~ 34 73 51 78 55 83 58 89 63 93 68 99 73 105 77 110 81 

"'" 36 69 46 74 50 79 53 84 57 88 62 94 66 99 70 104 74 ......... 
SSm 38 65 42 70 45 75 48 79 51 83 56 89 60 94 64 98 67 

~~o 40 62 .. 67 .. 71 44 75 46 79 51 84 55 89 f(8 93 61 

~~~ .c _ 

" " ~~~ 
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I ST. PAUL FOUNDRY CO. 

NOTES ON RIVETED GIRDERS 

Rlvettd glrderl are und where the load to be carried u:ceedl the 
capaelty of alngle I beama, or glrdan compond of two or more t 
beama with lIepa .... tor. and bolt •. or with olalel riveted to the top and 
bottom nangu. 

Where beam box glrdeu are of inllutnclent strength or where their 
width prohibita their UBe, riveted girders composed of platee and 
angln may be Uled. In .orne calu lutnelen! Itrenglh can be ob. 
tatned by rlvetln.r platel to the tOJ) and bottom nan gel Of I beame. 
On page U w-e gh'~ a ta.bl" of eare loadfl for Ihue glrdeu. 

On pagee G5 to 11 aTe tn'bles giving the safo loads tor r\voled pillte 
and fl.ogle glrden based on an extreme Hbre atruB. due to bending, 
of 11.000 lba. on the net ar ... a of the lIectlonl. Where the glrdltJ" 
lipan a dllltance eJI:ce~dlng twenty times the wIdth or theI r nange, the), 
mu.t be braced laterally. Web IItltreneu muU also be provIded at 
the polntll or bear Ing and or concentrated loada. Where the dl,tance 
between the flange. I. equal to or greater than Ilxt)' time. the thick
nellll or the web, IntermedIate .Utrener. mUlt be provIded lit dl.tllncee 
approxlmlltely equal to the depth or the web. but not to f!'Xceed • 
feet; th~e" wlll prevent buckling of the web. The depth or gIrders 
should be about one-tenth of the epan In feet. 

Care ahould al.o be taken In arrangIng the rivet apaclng for con
nectlng the nan .. e angln to the web, eo that a.,mclent rivet. are 
provided to tranlm lt Itrenu whIch act between the.a two portion. 
or the construction. Tha .paclng at any poInt along the girder may 
be obtllned by the following formula: 

'h 
p-S 

Where p _ the pitch or Ihe rlvel. In tha nllnge anglee, In lnchu. 
r _ the value or one rivet In bearing or IIhear. 
h _ tha dlatanee bet"·een Ihe center IInu or the eztreme 

rlvetl. 
S = the total vertlcal ahear In poundll at tha poInt undar 

consideration. 

The above formula glvU the thaoratlcal Ipaclng; the r!veta ahould 
not be IIpaced to exceed I tnehes In any panel. and the pitch obtained 
ror the maJI:lmum load In any panel I. ueual!y maintaIned throughout 
that panel. Where concentrated loada ara Im-po.ad, addltlonal rivetl 
Ihould be added to take cue of thll load. 

At the end. of the gIrder, and througb the end aUtrenera, aumelen! 
rlveta ahould be provided to carr,. the maJ:lmum end r eaction. 

S(!re alao Page. Z53 and ~5~ on glrderl. 
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PROPERTIES OF ANGLES 

Equal Legs 

Si%e 
Wei,ll:ht Aril'" 

i:!t s.:~on 
Ax .. I-I and Ax;' 2-2 

::::!;;!;;;:= I " Inch. _"_"_"_"_" ___ '"_._' ___ '"_._'_ -_-,="=.: 

'" M.' 
51.0 
46.1 
45.0 
42.0 

'" 35.8 
32.7 "., " .. 
37.4 
35.3 
33.1 
31.0 "., 
'" 24.2 
21.9 
19.6 
11.2 
lUI 

"'., "'., 
27.2 
25.4 
23.6 
21.8 
20.0 
18.1 
16.2 
14.3 
12.3 

19.9 
18.5 
17.1 
15.7 
1<&.3 
12.8 
11.3 
'.8 8.' 
8.0 

16.73 
16.87 
15.00 
14.12 
13.23 
12.34 
11.44 
10.53 
9.61 
8.08 
7.n 

11.00 
10.31 
IU3 
'.00 
8« 
7.78 
t.ll 
6.43 
5.75 
'.00 
4.36 

'.00 
8." 
7.9S 
1.47 
6.94 
6AO ,." 
6.31 
4.75 
4.18 
3.~1 

'S< 
~.U 

'.00 
4.61 
4.18 
3.75 
3.31 

'" 2.40 
1.94 

98.0 
93.5 
89.0 

'" 79.6 
n.7 
69.7 

'" " .. M.I 
48.6 

355 ,.u 
31.9 "'. , 
28.2 "., 
21.2 
22.1 
19.9 
17.7 
15.4 

19.6 
18.7 
17.8 
16.8 
15.7 
14.7 
\3.6 
\2.4 
11 .3 
10.0 
8.' 
8.' ,., ,., ,., 
" " ,. ••• 
" ,., 

2.42 
2.43 
2.44 
2.44 
2.45 
'1.46 
2.41 
ZAS 
2.49 

'" 2.51 

0.80 
0.80 
1.81 
1.82 
0." 
0." 
0." 
LSO 
0.'" 
I.S7 
0.88 

1.48 
1.48 
1.49 
0.80 '"'. U! 
1.112 
1.S3 
LM 
1.55 
LM 

1.18 
1.19 
U9 '-'. 1.21 
0." 
1.23 
0." 
0." 
0." 

, , 
---y;;:;- --'0-.-

17.5 
16.7 
15.8 
lUI 
14.0 
13.1 
12.2 
11.2 
10.3 ., ,. 
8. ,., 
" " ,., ,., 
s.> 

" .. , .. , ,. 
'8 
6.' 

" .. , 
••• .. , , .. ,., .., , .. .. 
" " ... ... .., ,., .., L, .. , L. 

2.41 
2.39 
2.31 
2.3~ 
2.32 
'W 
2.28 
2.25 ,." 
2.21 
2.19 

0.68 
'.S< '.53 
'.80 
1.78 
1.75 
1.13 
1.71 
1.68 .... .... 
1.01 
1.1)9 
1.57 
0.88 
1.52 
0.80 
1.48 
1.46 
1.43 
1.41 
1.39 

,." 
1.27 
0." 
1.23 
1.21 
U8 
1.]6 
1.14 
U'l 
'.00 

Axi.3·3 

--.-
r nun. --'"-.-
'M 
'" ' .M 
'.M 
0." 
1.51 
1.57 
0." .. " 1..'18 
0.68 

1.16 
1.16 
1.17 
1.17 
1.17 
].17 
].]7 
1.18 
1.18 
1.19 
].19 

."" 0.96 
'.00 
0.97 
0.91 
0.97 
0.97 
0.98 
0.98 
0.98 
0.99 

0.77 
0.71 
0.77 
0.77 
0.78 
0.78 
0.78 
0.79 
0.79 
0 .19 



ST. PAUL FOUNDRY CO. 73 

~I 
J , . PROPERTIES OF ANGLES 

2 - ,L - -;:or-2 Equal Legs 

II J 

Wtllilh~ A., A";. 1·1 and A~;' Z.2 A ... 3-3 Siu f:t " Section , , 8 r min. , 
I "~h .. Pound. ~ ---y;;:-i"""" --'.-.- ---rii:'i'"- --',-.- ---r.;:-

rn 
----rG":O ~ ~ ----roo- -,-.,- ----r.rr ---0:67 

3 ,3 • 13.6 3.98 ' .3 "'" "8 1.10 0 .68 
3 d • 12.4 3.62 .. , "" "8 1.08 'OS 3 13 I 11 .1 3.25 '" "00 '" "00 0.68 , " , ., 2.87 ", 1.07 '" "'" 0.68 
3 13 I ,., 2.48 ", 1.01 ", 1.01 0.69 
3 13 • '" "" " "OS 0.98 0.99 0.69 
3 13 • ,., 1.69 ,., "" 0 .79 M7 0.69 

" "2 iUi 3.36 " , ... '" 0.98 O.H 
3 I 3 " ••• 2.75 ", ,." 1.1 0.93 ,." 
3 " 3 I " 2.43 '" 0.9 1 0.9$ 0 ,9 1 '" 3 " 3 I 

,., 2.1 1 "8 0.11 \ 0 .83 0.89 ,." 3 • 3 • " 1.78 '" 0.92 0.71 0.87 0.69 
3 • 3 1 ••• 1.44 '" 0.93 Q.68 , ... 0.59 

'n'z '" 2.25 '" 0.74 0.73 0.8 \ 0.47 
2 >2 • " 1.73 0.98 0.75 0 .57 0.711 0.48 
2 s2 • ,., l.47 '" 0.76 0.48 0.74 0.40 

'a" a' .. , 1.19 0 .70 0.77 0.39 0.72 0.49 
2 12 • 3.01 0.90 '" 0.78 ,.,. 0.69 0.49 
2 12 I "" 0 .61 0.38 0.79 , ... 0.67 '.W , , , ';t .., "36 0.48 ,." ,." , ... 0.39 , , , , 3.92 1.]5 0 .42 'SO ,.,. 0.11 \ 0.39 , , 

";! 3.19 O.H ,." 0.6 1 0 .25 0.59 0.39 

" " 2.44 0 .71 0.28 0.62 0.111 0.57 0.40 , , ",. ,." 0 .48 0.111 0.63 0.13 ,." 0.40 

1''''1 3.99 1.17 0 .31 0.51 ,." 0.57 0 .34 
I ~ln~ 3.39 1.00 ,~ 0.52 0 .23 ,." O.U 
1 d I 2.77 0 .81 0 .23 ,." 0.19 '.33 0.34 
I ~1 ~ 2.12 0.62 0.18 0.54 0.14 0.&1 0 .35 
I ~d~~» 1.44 0 .42 0 .13 ,." 0.10 0.48 0 .35 rn 3.35 0 .98 0.1\1 0 .401 0 .19 0.51 ,." 
I 01 I 2.86 , ... 0 .16 0 .401 0 .16 0.49 ,." 
I d I , ... 0.69 0.14 0 .45 0.13 0.47 ,." 
I II " I.SO ,." 0.11 0.46 0.\0 O.H ,." 
I Jid ~ 1.23 ,." ,." 0.46 '" 0.42 ,.,. 

r"'1 "" ,." '''' 0.36 O.tI 0.42 ,.,. 
, "g' 1.92 ' M ,OS 0.37 '" 0.40 , ... 
I d I t.4 8 0 .43 ' .00 0.38 0.07 , ... 0.24 
I "I ,,» 1.01 ,.,. '" 0.38 0.05 0.35 0 .25 , , , 

:~ 
1.49 0 .44 '" ,." '.00 0.34 0 .19 , , , 1.16 ,.,. '" ,.,. '''' 0.32 0 .19 , , , ' .SO 0.23 0.02 0.31 ,." ,." 0.19 

~ 



ST. PAUL FOUNDRY CO . 
.:......----1 

PROPERTIES OF ANGLES 
Unequal Legs 

Si<e 

Inch .. 

'" '" ,., , , , . , , , , , , , , , , , , 
• • • • • •• •• .. .. .. .. 

Weight 
... ' 

F~' 

44.2 
41.7 
39.1 .... " .. 31.2 "'., 
25.7 
23.0 "., 
,3.> 
33.7 
31.7 " .. "., 
25.3 
23.2 
21.0 
18.7 
la.5 

32.3 "., 
28.7 " .• ,U 
23.0 
21.0 
19.1 
17.0 
15.0 
13,0 

" .. 
'" 27.2 
25.4 
23.6 
21.8 "'., 
18.1 
16.2 
14.3 
12.3 

A., 
•• s..

tion 

13.00 
12.25 
1l.48 
10.72 
9.94 
9.15 .. " ,." 
6.75 
5.93 

10.50 

'" '.30 .. ,. 
'.00 
7.43 
'.SO 
6. 16 ... , 
.S< 

'.30 
8.97 
8.42 
7.87 
7.31 
6.75 
6. 17 .. " '.00 
4 .40 
'.SO 

'.00 

'" 7.98 
7.47 
6.94 
6.40 
'.36 
5.31 
'.76 
4.18 
3.61 

A>..i.1-1 

I • S ~ 
-y;:;:o --y;;:- Tn:" 10. 

SO.8 2.49 
76.6 2.50 
72.3 2.51 
67.9 2.52 
63.4 2.53 
58.8 2.501 
501.1 2.M 
49.3 2.5.'1 
H,3 2.00 
39.2 2.57 

66.2 2.61 
62.9 2.62 
59,4 2.53 
55.9 2.501 
52.3 2.5.'1 
48.5 2.M 
H.1 2.57 
40.8 2.57 
36.7 2.58 
32.5 2.59 

45.4 2.19 
43.1 2.19 
40.8 2.20 
38.4 2.21 
3(1.0 2.22 
33.5 2.23 
30.9 2.U 
28.2 2.25 
25.4 2.25 
22.6 2.26 
19.6 2.27 

30.8 1.85 
29.3 1.86 
27,7 1.86 
Z6.1 1.87 
24.5 1.88 
22.8 1.89 
21.1 1.90 
19.3 1.90 
17.4 1.91 
15.5 1.92 
13.5 1,93 

15.1 2.65 
14.3 2.63 
13.4 2.61 
12.5 2.00 
11.7 2.M 
10.8 2.51 
9.9 2.52 
8.9 2.ro 
8.0 2.47 
7.1 2.45 

13.7 3.17 
12.9 3.14 
12.2 3.12 
1L4 3.10 
10.6 3.07 
9.8 3.~ 
9.0 3.03 
8.2 3.00 
7.3 2.98 
6.4 2.95 

10_6 2.70 
10.0 2.69 
9.4 2.66 
8.8 2.64 
8.2 2.62 
7.6 2.60 
7.0 2.57 
6.3 2.55 
5.7 2.~ 
5.0 2.ro 
4.3 2.48 

8.0 2,17 
7.6 2.14 
7.2 2.12 
6.7 2.10 
6.2 2.08 
5.8 2.06 
5.3 2.03 
4.8 2.01 
4.3 1.99 
3.8 1.911 
3.3 1.94 

.hi.$2-2 

". 36.8 
'U 
32.8 
30.' 
28,6 

'" 2~.0 
21.7 
19.3 

1.13 
1.73 
1.74 
1,75 
1.76 
1.17 
1.77 
1.78 
1.79 
LSO 

7.8 0.86 
7.4 0 .87 
7.1 0.87 
6.7 0.88 
6.3 0 .88 
5.9 0.89 
5.4 0 .90 
5.0 0.00 
LS 0.91 
4.1 0.92 

7.5 0.89 
7.2 0.89 
6.8 0.90 
6.5 0.91 
6.1 0.9 1 
6.7 0.92 
5.3 0.93 
4.9 0.93 
4.4 0.94 
'.0 0.95 
3,5 0.96 

10.8 1.09 
10.3 1.10 
9.8 1.11 
9.2 1.11 
8.7 1.12 
8.1 1.13 
7.5 1.13 
6.9 1.14 
6.3 1.16 
5.6 1.16 
4.9 1.17 

" •• ,., , .. .. , 
••• ,., 
" .. , .., 

1.65 
1.63 
1.61 ." ." .... 
U2 
0." 
1.41 
l.45 

3.0 10.92 
2.9 0.89 
2.7 0.81 
2.5 0.85 
2.3 0.82 
2.2 O.SO 
2.0 0.78 
1.8 0.75 
1.6 0.73 
1.5 0.70 

,., ,.. ... ,., ,., , .. ,., 
0., L, 
••• 0., .., ,., ,. ,., 
" " U ,., ... L. L. 

0.96 
0.94 
0.91 
0.89 
0.87 ,." 
0.82 
'.SO 
0.78 
0.76 
0.73 

1.17 
1.14 
1. 12 
1.10 
0.00 
0.00 
0.00 
1.01 ,., 
' " 0.94 

Axil 
,~ 

mIn. 
iii." 

1.28 
1.28 
1.28 .. " .." .. " .30 
'.30 
'.30 
0.30 

0.73 
0.73 
0.73 
0.73 
0.73 
0.73 
0.74 
0. 74 
0.74 
0.74 

0,74 
0.74 
0.14 
0.74 
0.74 
0,74 
0.75 
0.75 
0,75 
0.76 
0.16 

,." 
'" '" ' SO 
'" '" ,." 
0.87 
0.87 
0.87 
'.63 



ST. PAUL FOUNDRY CO. 

2 

~l 
',- ! PROPERTlES OF ANGLES 

,- '~ ' -~--,:r' Unequal Legs 

J 

I ~ 

w~;,b~ 
A~. 

Ad .. 1·1 AI;. 2-2 A~i& ., 
Sile r.,. Boo-

,.., 
tioll I-d:. , , • i , , , .Iiiiii. 

loeb .. u;;- -y;:; ""iil. '"' "'iii':"" Tn:< Tn:- ""i"ii:'I ~ 1ii':""" -- --
••• · , ,.., • .ro ... , .. , ,. ,.,. ,., ." .. ,., O.N 

••• • 27.3 '.ro ~. ",. H 2.2~ .., 0.93 ", .... 0.7~ .. , • 2~.7 ,." ,. .. ,., , .• ' .n .. 0.93 , .. 0.97 0.7l'> 

••• • 24 .0 ' .00 ... , .M ••• ,.,. .. , 0.9~ , .. 0.95 0.15 .. , • "'. .... n.' 1.89 ••• 2. 18 .. .0< .., 0.93 0.1l'> 

••• • ... .. ' .00 21.7 .. .. ••• l!.I5 '" 0.95 ... '.00 0.7l'> ... • 18.9 , ... ro.' .. " " 2.13 ... . ... .., 'M O.ll'> ,. , • 17.1 ' .00 18.4 1.\1 1 .. , 2.11 .., .... ... ." 0.15 

••• • \b.a '.W 16.6 1.92 .., , .... .., 0.97 ... . .., 0.76 ... • 13.5 3.97 14.8 1.93 .., , ... ••• 0.98 .. . 0.8 1 0.16 

••• • 11.1 3.42 12.9 1.94 ••• , ... ••• 0.99 .. , 0.79 0.17 ... • , .. 2.87 10.9 1.95 ", 2.01 ,., .. 00 ... 0.76 0 .77 .. • :~ 2~.2 7.11 16.4 ,., '" 1.71 a.' 1.14 '" 1.21 .... 
" • "" '.M 15.5 .. " .., 1.08 •. , 1.15 ,., 1.18 .... 
" • 21.1 6.19 14.6 .... ••• .... .. , 1.15 , .. 1.10 .... .. • :11 19.5 5.72 13.6 .. .. ... .... ,., 1.16 ,., 1. 14 .... 
" • ,,. 5.23 12.0 .. " .., 1.62 U 1.17 2.5 I.I ~ . ... 
•• • 

~~ 
16.2 4.75 11.0 .. .. , .. .... , .. 1.18 .., 1.10 .. " 

" • 14l'> 4.25 10.5 1.67 ,., 1.57 ' .a 1.11 ,. 1.07 .... .. • ,,. 3.75 U .. .. ", .. " .. 1.19 ... 1.0.; .." 
" • ". '.n .. , .. " ,., .. " .., .. ,. ... .. 00 .... 

"'p 22.7 (1.07 15.7 .. " ... 1.79 .., .00 ,. .... 0.75 
6 ~3 • 21.3 .. " 14 .8 .... .. 1.17 .., 0.97 U "" 0.75 
6.8 • ,,. .. , 13.9 .. " ... 1.76 ••• ." ", ' 00 0.75 
6.8 I ". 5.37 18.0 .... • •• 1.72 ., 0.98 ,., 0.\17 0.76 
.1\ ~3 • 10.8 4.112 12.0 , ... ,., 1.70 ••• .... .. , 0.9~ 0.75 ... . ~ 16.2 4.47 11 .0 1.$7 '" , ... • •• .. 00 .. , 0.93 o.n • 
6. 3 • 13.0 '.00 10.0 us , .• , ... •• 1.01 • 1.0 0.\11 0.76 
618 I 12.0 '.M •. , ,." " 1.63 ,.a 1.01 , .. ' .88 0 .• 0 
.1\.8 • 10.4 .M , .. ..'" .., 1.61 ,., ..", .. , .'" 0.76 
l'>.3 • . , , ... •• 1.61 ... 1.69 .., .. " ... .... 0.76 .. • ~~ 19.9 . ... 14.0 ,." ••• .... .. , . ... .., .... . ... 
•• • II.lI ... 13.2 , ... .., .... .., . ... ... .... . .. 
" 

, 17.1 ,,, 12.3 .... " 1.82 ... 0.81 .. , . " .... .. , 16.7 4.01 II.~ 1.67 ••• .... •. , 0.81 ... .... .... .. • ~~ ]4.3 4.\8 10.4 .... .., Ln , .. ..., .. , 0.77 O.Oll .. • ". 3.71> ,., ,_w ... 1.7lI '" . .., ... 0.7l1 '.M .. , 11 .3 3.31 ••• .... U 1.73 .., .... ... 0.73 .." .. • .. , ... H 1.(11 ", 1.70 , .. .... ... 0.70 . ... 
" , .A " 2.40 .. 1.01 , .. .... .. . ." 0.75 . ... .... 



-
76 ST. PAUL FOUNDRY CO. 

I- ~' 
--

PROPERTIES OF ANGLES 
' ,,- I 

Unequal Legs 2 - '-k-.- ~ 
2 

I '---. 
Weiahl. 

Area 
A~i.l·l A~i.o2-2 Axi. 

" Sloe 
~t So,· 

,., 
tiOD , , , , -.-, , , , r IIl.b. 

Inc ..... , .... Tii':i "i"n.i" ""'fii:'""" ""i"ii":'& '"""fii:'"" ""i'ii':i -y;;:- Tr\.I '" Tri:-
--- -- -- ---- -- --

(J.i~ 3 .~ 18.~ 5.43 10.3 1.39 '-' I .M " 0.81 .. , 0.00 0 .. 

fa" 3 • 
17.3 '.00 .., 1.39 , .. 1.63 '-' 0.82 .. , OOS 0." 

4 • 3 • 16.0 • . OS ,., 1,39 ,., "00 " 0.83 1.5 0.85 0 .. t l:~ 14.7 •. w 8.' 1.40 ,., 1.58 8.0 0.83 ... 0.83 O.M 
13.3 300 ' .8 1.41 " .. '" '-8 0.S5 .. , 0.8\ 0.64 

.... 3 • 11.9 3.00 ' .0 L42 , .. .. M " 0.85 U 0.79 0.65 

... • 3 • 10.6 3.00 " 1.43 " un '-' 0.85 '.0 0.76 0.65 

... I 3 • '-' 2.67 " L44 .. , 1.49 '.0 0.86 088 0.74 000 

.... 3 • '-' 2.25 .., 1.44 .. , 1.47 .. , 0.87 0.75 0.72 0.00 : :t!l 17.3 '.00 ,., ,w '-' .. " " 1.01 ,., , ... 0.72 
16.0 •. os '-' 1.21 ,., 1.32 ' .0 1.02 '.0 1.07 0.72 

::1 :~ 
H .7 .w , .. 1.22 , .. .. " .., 1.03 .. , .. .. 0.72 
13.3 '.00 " 1.23 '-' '" .. , 1.03 .., 1.02 0.72 

.... 3 • 11.9 '.00 ,., I.n .. , 1.25 ,., .. 00 .. , .. 00 p.7Z 

.... 3 • '" 3.08 .. , .. ,.. .. , \.23 3.01 1.05 .. , 0.98 0.72 

4 '3~' 0' 2.67 .. , 1.25 ,., 1.21 '.0 1.06 
" 

0.96 0.73 
.... 3 • ,., 2,25 ,., .. 30 ,., 1.18 " 1.07 .. 0 0.93 0 .13 

4 • 3 .~ 17.1 ,.ro ,., 1.21 ,., L(4 ,., 0.83 .., 0.94 0." 
.... 3 • 10.0 .... 69 " .. " " 1.42 " 0." .. , 0.112 0." 
.... 3 • 14.8 4.34 " 1.22 ,., 1.39 ,., 0.84 .. , 0.89 0.64 
4 ~ 3 I 13.6 3.98 '.0 1.23 " 1.37 ,., 0.85 ... 0.87 0." 
• I 3 ~ ... 12.4 3.62 ,., .. " ,., 1.35 ,., 0.86 .. , 0.85 000 .. , '~ 11.1 a.25 '0 1.25 ,., 1.33 , .. 0.86 U 0." 0." 
4 I 3 I ,., 2.81 .. , 1.25 " .. " ,., 0.87 .. 0 0." 0.6( 
4 ~ 3 ~ " 2.48 ' .0 ' .w ... 1.28 .. , 0.88 0." 0.78 0.64 
4 I 3 I ,., ' .08 ... 1.27 

" 
1.2{l .. , 0.89 0.74 0.76 0.65 

4 ~ 3 "' ,., 1.69 ,., 1.28 .. 0 I.N ... 0.89 0.00 0.74 0.65 

3a"' 3 ~1\ 1~. 7 4.31 .., , ... ,., 1.21 ,., 0.85 .. , 0.96 0.62 

3 "'i 13.6 '.00 ••• .." .. , 1.19 '.0 0.86 , .• 0.9~ 0.62 t I: 12.5 3.67 ... '.00 " 
1.]7 ,., 0.87 .. 3 0.92 0.62 

11.4 3.34 '-' 1.07 .. , 1.15 , .. 0.87 .. , 0.00 0.62 
3 I 3 I ]0.2 '.00 " 1.07 .. , 1.13 ,., 0.88 ... 0.88 0.62 

3 "' 3 I " 2.65 " ,OS '-' 1.10 '-' 0.89 0.98 0 80 0.62 
3 I 3 ~ ,., ,." ,., '.00 u .. os .. , 0.90 0.8.' 0." 0.62 
3 I 3 I " 1.93 " 1.10 000 '.00 .. , 0.90 0.72 0 .81 0.63 
3~", 3 IK ,. .. '" " 

Lli 0 .78 , ... .. , 0.91 O.as 0 .79 0.63 

3~"2~I~ 11.5 ,." ,., 1.07 ,., 1.25 ,., 0.69 0.92 0.75 0" 

, "S'! 10.4 '.00 " .. os ,., 1.23 , .. 0.70 0.80 0.73 0." 
3~"2 I , .. 2.75 ,., ..00 ... '.w , .. 0.70 0.76 0.10 0." 
3 d "' " 2.43 " .. 08 ' .3 Ll8 .. , 0.71 OOS 0.68 OM 

'a"a' ,., 2.11 " 1.10 U l.Hl ... 0.72 0.08 0.00 O.M 
3 d I " 1.78 ,., 1.11 0.93 1.14 0." 0.73 0.00 0." 0.00 
3 12 "' .. , 1.44 .. , 1.12 0.15 1.11 0.18 0.74 0 .41 0 .61 OM 



ST. PAUL FOUNDRY CO. 77 

~' 
J, I PROPERTIES OF ANGLES 

2 - ' *-'-~--,:r-2 Unequal Legs . >- I 
11 "-" 

Weilh~ 
A •• Axi, 

" Axi. I_I Ali. 2-2 ., 
SiN 1::" ,.. 

Lion , , , , , I ' s -'- r min. 
IDehe. --u;;- in:> '1"ii':" ". In.' 

" 
-y;;:;- """"Iii:"""" 1iiT ., """"iii:"""" 

'l~ 
'-' 2.78 '-' 0.91 ,., 

l:~ ~I:;; 0.82 0.77 0.52 
3 J<2 X " '''' ,., 0.91 .. , .. 1.3 0.72 0 .74 0.75 0.52 
3 12 1 '-' 2.21 .. , 0.92 0.93 0.98 1.2 0.73 '00 0.73 0.52 
3 12 K ,., 1.92 .. , 0.93 0.81 0.96 

" 
0.74 '" 0.71 0.52 

3 x2 1 " 1.62 ... 0.94 069 0.93 ,." 0 .74 0.49 '-', ,." 
3 12 1 .. 1.31 " 0.95 '" 0.91 0 .74 0.75 0.40 ,.'" ,." 
'" '3 '-' 2.25 ,., 0 .92 " "OS 0 .67 '" 0 .47 '" 0.43 
3 K 2 X " '.00 

" 
0 .93 0.80 " 00 0.61 '" 0.4 2 ,." 0.43 

3 1 2 1 ,., 1.73 " 0.94 0.78 .... '" ,." 0.37 ,." 0 .43 
3 1 2 K ,., 1.47 1.3 0.9S 0.66 1.02 0. 47 0.~7 0 .32 0.52 0.43 
3 1 2 1 .. , 1.10 U 0.95 ,." 0.99 0.39 0.S7 0.2S 0.49 0.43 

1"4 " '00 U 0.76 0.70 ' " , ... '-', 0.46 0 .63 0.42 
2 1 2 1 ,., 1.78 .. , 0 .76 0.62 0 .85 '" 0.S7 0 .41 '.W 0.42 
2 s 2 1 '.3 .. " 0.01 0.77 0.55 '" 0.51 0.58 0.36 '" 0.42 
2 s 2 stl .. , 1.31 0.79 0.78 0.47 0.81 0.45 ' " 0.31 ,." 0.42 
2 s 2 1 3.62 ' .00 0.65 0.78 ' " 0.79 0.37 M' 0.25 '" 0.42 
2 s 2 1~ 2.75 0.8 1 0.51 0.70 ,." 0.76 8:: ' .00 ,.'" 0.51 0.43 
2 s \I s 1.86 ,." 0.35 '.SO ,.'" 0.74 ,. 0 .61 0.13 0.40 0.43 

'rn 3.92 1.15 0.71 0.79 0.44 ~.~ 0.19 0 .41 0.17 0 .40 ,." 2 11 1 3.19 0.94 0.59 0.79 '''' ,." 0.16 0 .41 0.14 0.38 0.32 
2 11 X 2.44 0.72 0 .46 ,., 0 .28 ,." 0.13 0 .42 0.11 ,." '.33 

r' " 1.63 0.75 0.68 ,." ,." '" ,. ,." 0.48 0 .32 
2 11 • ,., 1.45 0 .68 0.69 0.48 ,." ,.~ 0 .41 

1~ 
0.46 0 .32 

2 11 X ••• t .27 0.61 0.69 0.42 0.81 0.21 0.4 1 ,. 0.44 0.32 
2111 '00 1.07 '" 0.70 

1~ 
0.70 0 .19 0.42 0.17 0.42 ,." 2 11 I 2.98 '.SS 0 .44 0.71 , 0.77 0 .16 0.42 0.14 ,." 0.32 

2nd 1 2.28 0.67 '" 0.72 0.23 0.75 0. 12 0.43 0 .11 0.37 0.33 

"n 3.99 1.17 0 .43 0.61 '" 0.71 0 .21 0.42 ~W 0.46 0 .32 
2 d 1 3.30 .. 00 0.38 0.62 0.29 ,." 0.18 0.42 0.17 0.44 0.32 
2 11 I 2.77 0.81 0.32 0.62 0.24 ,." 0.15 0.43 0.14 0.41 0 .32 
2 11 I 2.12 0.62 0.25 0.63 0.18 0.64 0.12 0.44 0. 11 ,." 0.32 
2 II 1 1.44 0.42 0.17 ,0. 0.13 0.62 ,OS 0.45 '.OS 0.37 0.33 

, " ~'~ ,." 0.75 0.30 ,." 0.23 0.71 ,OS ,." 0 .10 '.33 0.27 
2 II K 1.06 0.S7 0.23 '.0. 0.18 0 .69 0.07 0.35 '''' 0.31 0.27 

'S"U'~ !:~4 0.69 0.20 ,." 0.18 ~.~ '.OS ,." ,., ,." 0.27 
I 1 1 ~" .. ,." 0.16 ,." 0.14 ,." 0.07 '" '''' 0.33 '"' 1 11 I 1.23 ,." 0.11 ,." '.OS ,." '" 0.37 '" 0.3\ 0 .27 

'n'~ 
2.50 0.76 0.16 0.45 0.16 Hf 0.10 0.35 0 .11 0.40 ,." 

1 d I 2.13 '-', 0.13 0 .46 0.13 ,. ,.'" ,." ' .OS ,." '" I 11 X .. " 0 .48 0.10 0 .46 0.10 0.48 0.07 0.37 0.07 ' .3 ,." 



78 ST. PAUL FOUNDRY CO. 

------ ----------~ 

EQUAL LEGGED ANGLES 

Safe loads in pounds- unifonnly loaded 

D ISTANCE BETWEEN SUPPORTS I N FEET 

Si .. 01 A ... " 

2 3 4 5 6 7 • 

For Lt",lhl to !.he riaht 01 huvy line the d~!lec:l.loll .. ill be cre .. tI!r t h"'" I. '. 
For Ie .. ~ to tilt rilht 01 dol.ted Ii"" t he detleoet.ion wiU be ,rUler "" .... "". 

• 10 



Size of Anflle 

ST. PAUL FOUNDRY CO. 

UNEQUAL LEGGED ANGLES 

Safe loads in pounds- unifonnly loaded 

LONG LEG VERTICAL 

-

DlSTA:-'CE llETWEEN SUPPORTS IN ".;ET 

2 3 4 , • 7 • • 10 



80 ST. PAUL FOUNDRY CO. 

UNEQUAL LEGGED ANGLES 

Safe loads in pounds- uniformly loaded 

SHORT LEG VERTICAL 

I DISTANCE BETW~:E:< SUProRTS IN .'EET 
Si..,01 "",Ie 1--,-,-,-,---,--,--,-,-,-,---

2346789 10 

For lenc\hl to Ih. ritht of heavy line I~ dtflocl.ion .. ill be KlUter Ih.n A'. 
FOO" lenctho to tbe rilM of dot\ed line !.he deflection will be iJreO.ter tb.n ' i ' . 



ST. PAUL FOUNDRY CO. 81 

VALUE OF TWO ANGLES IN TENSION 

FIBRE STRESS OF 18000 LBS. PER SQUARE INCH OF SECTION 

". RI vera U ' Rlv"" 

•• 

, " 

, 

· " 

· " 
• 

I 



82 ST. PAUL FOUNDRY CO. 

WEIGHTS AND AREAS OF • AND 

• BARS 

ONE CUBIC FOOT OF STEEL WEIGHING 489.6 POVNDS 

DIameter 
Welllh. ., . Wel~M ., . ,., ,~ I I)lameter 

Wel~ht " . Weljl:h. " . A .... ,., 
01 · or "" liar "' . " . of · or "" liar ... ., ' 

Side or . per Un. per Un. "" "" I"I<:IeOI · per I~" Jlt'!" Lin. "" m, 
' 00' .00' FOOt t·"". 

Ineb ... poun<\t ~ SQ. l Oll. .. ,~ ln~"'" Pound. I'oondo !Iq. ',,", !!Q. InIl. 
= 

• .. ".oi:i .. ",oio .. ".0039 ",0031 " w.oo ~4.(13 '.0000 ,."" 
~ " 31.89 2~.().I 9.3789 7.3M2 

.OM .042 .01.51:1 .0123 
~ 33.20 U.~ ~.76.51:1 7.66119 

S .119 - .(13~2 .0276 a4_6~ 27.13 10.100 7.9798 

~ .212 .1~7 .0026 .0.91 

~ 
J~.92 2B.W 10.663 8.29~ 

.m ~, .000n .0767 37.31 :/9.:\0 10.973 lftl79 

~ .478 .375 . H 06 .1l().4 a;Ga 3(1.42 11.391 .9462 
.Ml .511 .191 4 .,~ t o.18 31.M 11.816 \1.2_ 

§ .. ~ .&67 .2500 .'''' ~ 41 6S 32.71 12.200 \1,6211 
LII76 .84S .JIM .2486 fJ.1f 33.00 12.6111 9.0078 
1.3211 1M.l .,- .- ~ H.f18 .15011 13.14 1 10,321 , ... 1.262 .4727 .3712 46 .24 36.31 13.598 H1.1J.8O 

~ 
1.91~ U02 .~25 .4~ 11! " 47.82 37.M! 14.063 11,04~ 
2.2~ 5 1.1M ._, .~Isr. ~ 4~.t 2 .18)11 14.~:15 I1.t 16 
2.00.1 2.044 .76M! .6013 MO~ 40.10 15,016 11,793 

~ 2.9811 2.3H .81811 .. '" , ~2.71 41.tO 15.Wf 12.171 , HOO 2.010 ,.~ .18M • l>4.tO 42, 73 10.000 12,~ 

" 3.838 3.0H 1.1289 - ~ 
M!, II H .07 16,.\04 16,1/62 

" •. = 3.379 1.26116 .W40 57.611 45.44 17.010 13.36t , 4 .195 3.7&e 1.4102 1.107<'> i'>\I,02 .. ~ 17 . .\oJ~ 13.772 

~ 
50312 4.173 l.56n 1.2272 " 01.t l 48,24 18.063 14.186 
Ul.~7 .~ 1.7227 1.3~ , ro~ 40 .&e 18.508 14,607 
lHU 5.0·-19 1.8\100 1.4~" Y ~ 

,,~ ~1.1I 111.141 15.033 
7.0211 Ulh 2.0064 1.&230 6(I,1I~ ~2 .~ 111.091 16. 46(1 

~ 
,~ ,." 2.2.-.00 1.7671 ~ ~" 51.07 :10.250 15.00-4 
8.301 6.~26 2.4-114 1.91711 m.711 M,59 26.S16 1(1,349 

~ 8.916 HI~I 2.&406 2.0739 ~ 7273 ~7.12 21,391 16,800 
9.682 , ... UH77 2.230.:; 74.70 r.g,67 21.973 17.257 , 10.41 8.178 3J162b 2.tO.lo3 , 76.71 00.25 n563 17,721 

~ 11.11 8.113 3.2~5Z V.W2 ~ 78.14 OI .Sf 23.160 18,19(1 
11.95 9.aSS a.SIMI 2.7612 W.SI 63,46 23.766 ,,~ , 12.76 10.02 3.7t.39 2.&483 • 82.>10 61\,10 24.379 111 .141 

• • 13.00 10.68 .. - a.1410 ., M.OO 66.7r. 25,000 111 .1J.35 

~ It .t O 11.30 t.2MII 3.3-4 11) " 117.14 68 .44 25,629 20.129 
15.35 12.011 t.511"0 3.r.tOO " S9.3O 70.14 26,266 ".!O.O29 , 16.21 12.18 4.7852 3.7~ , 91.t9 ,,~ 26.1110 21. 135 

~ 17.22 IU2 6.01125 3.9761 ~ 93.12 73.00 27.563 2U4S 
18.111 14.28 5.3477 ..,- ~" 7.~.37 28,223 22.168 

~ 19.18 15.07 6.&4011 t .4301 ~ 98.23 71.1~ ~~.891 22.(19\ 
W.W 15.80 6.~l t ...... 100.6 78 ,~ 2g.M6 23.221 

~ 21.25 16.611 ~2500 4.11087 ~ 102.8 w.n 30.250 n.7M1 
2:1.33 17.M &,.'i66t 5. 1572 HM.2 82,62 3O.lHl 74.301 

~ Z3.t;l IS. 40 ~.S_ 6.41 111 ~ 107 ,G ~4 , 411 31.(141 ~t .s.-.o 
24 . .\06 \0.29 7 ,2227 6.(1127 110,0 .. ~ 32.348 75.4011 

" 2~.71 20.20 7 . .\0625 5.939l\ 

~ 
112.4 ... n 33,{)63 75.967 

~ 
U.~ 21.12 1,11102 (1,2126 114.11 00.22 33.785 26.$35 
2Ii.1O 22.07 8.~.\06 6. 4918 117.4 11217 34,616 27. 10fI 
29.3. noW 8.62811 0.7711 Ilg,9 \H,14 35.2r.t 27.688 



ST. PAUL FOUNDRY CO. 83 

WEIGHTS AND AREAS OF • AND 

• BARS 

ONE CUBIC FOOT OF STEEL WEIGHING 489.6 POUNDS 

OlArnew Dloometcr 
Of . or 01 . <)r 

Side of • Side of • 

• 1~2.4 00.' 4 ".000 28.274 • • 12~.O 1IS.' 4 3ft.7M , .. " • 
~ 127.ft 100.2 37.M~ ~- h 

130.2 10l.2 as.2S1i ~OOO • 
~ la2.8 )(14.3 3H163 3O.ftSO ~ "'. l~,& IOft.t 39.8-18 3l.2oo ~. 

~ 138.2 1011.& 40.&41 Jl.9ID ~ ~. 
140.9 lLO.' fl .ur 32.M8 "'. 

~ 143.8 112.8 42.200 3.3.183 ~ ~. 
148,$ lH.lI 0._ :!.:I.824 31(1,9 

~ 149.2 1)7.2 43.891 3.4n ~ 31~.O 
1&2.1 1 111 •• 44.723 3~.12~ 319,1 

• 154,9 121.7 45.M3 M.7SS 

fi 
373,2 

~ 1&711 123.11 46.410 36.400 327.4 
100.8 126.2 47.7til:I 37.122 3316 • 1\13.6 128.~ 411.1211 37.goo 3.35.8 , 166.6 130.11 49.000 38.4&5 .. 340,0 :M7.0 100.00 78.MO 

~ 1611.6 133.2 411.879 311.175 • 3.4.3 270-4 101.25 711.&2.'> 
173.6 135.6 [,I),7M lVl71 ~ 34~.(I 273.8 102.52 SIMUi • 17&.6 137.11 61.MQ 4Q,$H 362.' 277.1 10319 sun 

• 178.7 HO. t 62.5113 41.282 < M12 "' .. 1~_0(I 820516 • 181.8 142.8 .-.3.473 41.1K17 • 341-0 28UI loe.3~ lI3.n5 

~ 184_~ 14~.3 M,3~l 42.718 ~ 36&.0 287.4 I07.~ M.MI 
ISS.! 147.7 M.316 43.445 370.4 290.V 108.QI ~.~ 

~ 
LDLa 100.2 56.200 41 .179 ~ 3H .D 294 .• IIO.U 8/1.69(1 
1114 .4 lli2.7 ~7.191 44.918 37D.3 291.9 1 11 .67 8 7.624 
197.7 lM.2 .MI.l4\ 46.1!64 ~ 383~ 301.6 112.8/1 88.1164 
~. lU.S 611.098 45. 41 6 388.4 "" lH.n 89.7I0 

S "', \tlO.a .,~ 47.173 S 
,~. ~ .. 11~.1506 110.783 

WI.S 163.0 61.036 47.937 397.6 312.2 1111.9\ 111.821 
210.8 1 ~.6 62.01 6 4~.707 402.1 316.8 llS.27 1I2.S86 • 2\4.2 168.2 M._ 49.483 • 406. 7 319.6 llll.63 t3,9~7 , 217.0 170.9 M.OOO .,.~ " 411.4 323.1 121.00 9$,033 • 221.0 173.6 65.(1(1-1 ROM 

~ 
4\0.1 3U_S 122.38 N.1I6 

~ 224.~ 176.3 116.016 ~L84l1 4W.8 330.5 123.17 117.7O!I 
227.11 179 .0 6H135 62.349 42U 334.3 125.HJ N.30l 

" 231.4 181.8 ",OM [,3, 41506 

~ 
430.3 338.0 12t1,64\ ",.02 • 234.9 I&U 69.098 M'" 436.1 341.7 127.97 100.61 

~ 238.6 187.3 70.141 M.~ 4399 3n.6 12';1.39 IO I .lI~ 
~42.1 100.1 71.1 9 1 M.1I14 444.8 3d.3 130.82 102.74 

~ 245.7 IDU 72.2$ M.H5 

~ 
449.7 353.2 132.25 103.87 

249.3 lo,s.8 73.3111 57.5-113 4M .1I 357.0 133.09 105.(10 

~ ~~2.9 198.11 14.39 1 68. 4:111 45\1.6 300.9 135.14 1011.14 
2M.1I 21)1.6 7M73 69.276 4~.4 3~.8 1:141.1!IO 100.U 

ti 
,.,., "' .. 76.563 1!IO.132 

i 
460.4 "" 138.0(1 108.43 

::Gt.O 21)7.4 77.111!10 I!IO.\I'\II tH.t an.lI 13'.:.4 1011.69 
:IlI7.8 210.3 78.71\11 61.1163 479.5 3711.6 141.02 110.76 
271.6 213.3 79.879 62.737 4&U 38O.!> 142.00 I II.n 



.. ST. PAUL FOUNDRY CO . 

TENSILE STRENGTH OF • AND • BARS 

AT 16,000 LBS. PER SQUARE INCH 

SQUARE ROUND 

". mo 
3140 
4910 
7010 
'''0 

. 



-
ST. PAUL FOUNDRY CO. " 

/ _._/ 
PROPERTIES OF EQUAL TEES 

2 
8i,. 

Wdch! ,~ 
A.u.. I- I A.i. 2-2 

Mi"imum J:'t ,,:. Thiekn_ ., ..... ~ Suo tioll • , 8 • • , , 
E 

Flanae Stem 
!Tii:i -y;;:- Iii:"'" Ii1.""" ---u;;;:- Tii:i 1ii:O Tri:" "Tn:'" "'JiiY I~ lii:'i 

'" OJ, O.~O 0.45 ". , .. '" 2.01 " 1.76 10. 1 .. " 3. ' 

• • " " 13.6 3.91 " ." ,., 1.18 '.8 , ... ... 
• • " " 105 ." .. , ". ... 1.13 , .. .83 ••• ." . " " " 11 .7 3.44 3.' J.(h ... .. OS ••• 0.74 ... 
3" '" li li .., 3.08 .. , ' .OS .. , 1.0 1 ... 0.13 0 .81 , • " " ••• 2.91 , .. '.88 ... 0.93 ., , .. ' SO 
• • ;. ;. 8.' >.S, , .. 0.89 0.08 0.91 .. , 0.63 0.70 

• • li li ,.. '.37 ' .8 ,. ... .88 '.0 '.M ,." 
• • ;. ;. .., 10" .. , ,. O.N , ... ,., O.U ,." 
'" '" li li ••• 1.87 .. , O.N , ... ,., 0.62 ,." 0.42 

'" '" ;. ;. o.s ••• , .. 074 , . 0.74 044 '" ..., '" 'J< ;. ;. ••• 143 0 .• 0.67 0.4 1 ,." 033 0 .• 8 '" 'J< '" " " ••• 1.19 0.32 0." 0.32 ,." 0. 0.46 ,." , , ;. ;. ••• ' .30 0.44 M' 0.31 0.61 0." 0 .43 ' " , , 
" " .. " 1.0:' 0.37 0." ' " ' " 0.18 0.42 0.18 

." 'K " " 3.00 0.9l 0.33 0.31 0. 111 ,." 0 .12 0.31 0 .14 

'" ." " " ::U7 0.13 0.' 0.43 0. '4 0.47 ,." '" 0.10 

." ." ;. ;. 1-IH a.S7 0.11 0.' 0. 11 O.U '.00 ' " ' " .J< 'J< " " ,." '" 0 .• 0." 0. ' , .. ,." 8.38 0.07 

'J< . " ;. ;. .... 0.47 0.00 ,." 0.07 '.33 ,." '37 ,." 
• • ;. ;. .. , 0.37 , ... '.38 , .. 0.32 ,. ,." ,." 
• • " " 08. '.30 '" •• 'OS '.38 O.o! 0.21 ,." 



ST. PAUL FOUNDRY CO. 

2 

PROPERTIES OF UNEQUAL TEES 

2 

Siu Ax;' 1-1 A1i.2-2 
Welab I A..,,, 

Mini mom .. t::1 
,. 

Fiance Srem Thic ,,- s..-
lion • , 8 , 1 , , 

~.-~--Iii:""" Iii:""" Iii:""" In. I.bo. In.' T.i:7 """iii":"" In.' In:" "1"ii":< In:" W --------, 3 

I • 
11.5 3.37 U 0.8' U 0.76 " 1.10 0.' , 

III 10.9 3.18 ., 0.68 0.78 0.63 ' .1 1.1, 0.0 

m 
1 ~.1 ,.00 , .. 0.03 , .. 1.11 3.' 0.00 .., , ,., U, ,. 

0." 0.91 0.74 3.0 1.02 0.3 
3 , .. 2.46 .. , 0." 0.78 0.71 ,., 1.01 U 

HI ,., 2.68 .. , 0.67 0.63 0.39 3.0 0.03 0.3 ,., ,." 0.0 0.(18 0." 0.67 " LOt. U • , 

~ 
1~.3 ,.30 10.8 LM , .. 0." ,., 0.79 L. • , 11.9 3.49 ,., 0." ,.. 1.61 ... 0.78 U • .,. 14.4 4.23 ,., 1.37 ,., 1.37 " 0.81 L' • .,. 11.2 3.39 '.3 1.39 M 1.31 ... OSO U • 3 ,., 2.68 '.0 080 0.00 0.78 ... 0.89 U • 3 ,., ,." 0., 0.87 0.77 0.7~ 0., 0.88 0," • l~ 
,., 2.48 0. , 0.69 0.62 0.62 ... 0.92 0.0 • ,., 2.12 H 0.69 0.33 0." 0., 0.91 0.88 • , ,., 2.27 O. 0.52 0.40 0.48 , .. 0.96 U • , ,., 1.95 0.33 0 .52 0.3~ 0.46 0.' 0.95 0.88 

m 
• 12.6 3.70 ,., 1.21 '0 0." 0., 0 .72 U • ,., ' SO ,.3 1.23 0.' 1.19 L. 0.70 0.81 
3 10.8 3.17 , .. 0.87 U 0." 0.' 0.77 U 
3 " 2.48 .. , 0.88 0 .89 0." L. 0.7~ 0.81 

3,. 3 3.3 '.30 0., 0.9 1 0." 0 .85 0.' 0.74 0." 
3 • 11.7 3.44 " 1.23 0., 1.32 0., 0.30 0.81 
3 • IO.~ 3.00 .., 1.23 0.' 0." U 0 30 0.70 
3 • .., ,." •• 0." 0. , 1.27 0.90 0 .38 0 ... 
3 

m 
10.8 3. 17 3' '.00 0., 1.12 0., 0.62 0.80 

3 " ,SO 3.' '.00 0.3 1.10 0.0 0." 0.(19 
3 ,., 2.(8 " 1.07 0., 1.07 0 .93 0.61 0.62 , , .. 2.07 U 0.72 0.00 0.71 0.89 0.80 0.t.9 
3 

~ 
,. 1.77 0.' 4 0.73 0.52 0.68 0.75 0.6~ 0.30 

m 3 ... 2.07 0., 0.91 0.89 0.95 0.33 0 .51 0.42 
3 , .. 1.77 0.' 0.92 0.72 0.92 0.44 0.30 0." 

: ~ ~ 
2.87 0.89 0." 0.31 0.00 0.32 0." 0 .38 0.23 , 300 0.91 0.' 60.42 0.15 0.42 0.18 0.45 0 .18 .,. , 2.45 0.72 0." 0.61 0.19 0.63 0.00 0.92 0.08 

:~ . ~ 1.25 0.37 0.03 0.37 0.03 0.33 0." 0.32 0 .03 
No.9 0." 0.30 0.0 I 0.16 0.01 0.16 0.'" 0.31 0." 



•• •• 
• • 3 
•• 3 

3~%4 
3 ).is4 

~~:~~ 
3 J.i%3 
3 )1%3 
3 jix3 

3 . 3 

3 
••• 

• 3 
3 . 3 

~ :~~ 
2 J.i13 
2 )1%3 
2~.2" 
2 j.i.2 j.i 
2 ~.2U 
2 U. 2 }( 
2 . 2 
2 . 2 
2 . Hi 

I ". I M 
I l-S.2 
I J.id J.i 
I J.i l 1J.i 
I n':" }( 
I U .I }i , ., , ., 

ST, PAUL FOUNDRY CO. 87 

STANDARD TEES 

Safe loads in pounds-uniformly loaded 



.. ST. PAUL FOUNDRY CO . 

,£1 w~" 1 '0' 1 Di""!...w ... 1 AN 1-1 
Per Ini of Sec...,,, 

I , I I • I , , , , 
l'nuDa; i 8<:1. In. I " I In, I I .. , I I .. , I 111. I I ... 

.. 0 .oM :ll :ll ~~ ~ M.' .... 
' 00 ... .. .. 2.11 •• .... 

l~ :~ ~ 
.... .... 

90 . ., M.' .." '!r 01 upper •• S." '" '" •• ... , .. 00 
. of] ....... 

ft. ..... 13· Or .0 ". 0 0 

I~ u ." .. " 2,,"] .. 12" ,. 
,." m :n n.' .. n ,. 6 .81 Ii 19 .7 ..,. 

a. 0" :~ :il 16.0 .. 83 
au 6.113 " 14.6 1. 67 

" ~ .. 638 

i~ III III 
fI 

12.0 LO' 
" 

.. 4.87 0.8 1.43 

" .. 4 .40 l!\ • S. , .. " • " ... ,." ill ••• "' . 0 

" 
a. 3H ,. '. 0 . ' .. " 

~ • 30 ,., III i~ m ~ 
8 . ' 1.111 0 

~ J .. .... ' .0 .. 02 
.0 .. ., l~ L8 .... 

~ • , a " M ... 08. 

" .. .. M •• •• 0.76 0.76 
~ .; , . 1.18 , • , 

£ 0.66 0.76 • , U .00 'K 'K II .... .... • 0.77 , . '. .... .... 
.. tJ .100 ... , 

i~ 
'U • 48 .11 ... , 

so .. , 
~S ~~ • ... , .." I o. 80 , ... 

U 
... S 1.111 ., 

l " 
,. 

'" 21. I I. 76 
~ ao 0 ... 8 16.4 1.t12 

" 
" • ~ .. 0 g." "I ~ !~ 

• 41.3 2.06 • ou 8.87 :1 f! 
32.3 1.91 

J r~ .0 7.0 \ 26. 1 1.78 ,. 6.89 !~ 1ft 18.6 .... 
.0 6.87 13.3 1.61 

• 
PROPERTIES FOR SMALL CHANNELS 

II 8:1:11 II 
:n~:ll U 

.. u •• 
" 1..5:1 '2 

M I.7t1 '2 
T. 1.17 2}i 

, .. 

I 
I 

• 
[M. 

.., . .... 
'.M .... 
2.47 .... .... 
'.n 
2. 14 .... 
Ul7 
"88 
I. 78 .... .. .. 
". .." .. " 1.16 .. " 
.88 
0.87 
0.75 

2.76 .. ,. 
2.31 .... 
2.13 

'.M 
2.411 .. " 2.16 
1.116 

uo .. " 

I 



ST. PAUL FOU NDRY CO. 

NOTES ON COLUMNS 

The tablell tor IIate ]oadll. palt ... 90 10 US. fo r I beam, channel 
and p]at". angle and u]ate. ,.!nll'hl a lu] doubhl anlt ]e . Carne.<de and 
Bethlehem Ii lIectlon. were ca]cula ted Accord ing to the fo rmula and 
with a factor of aarety all Indicated In the heading In each calle. 

All there III no dIrect lIo]ulLon for the ... ddllLo" ... 1 materl ... 1 re
quired {TeduclLon of the r.,rmulae IIhown ) where th£- ]oada an ec· 
centricallY Impc.sed upon the column., we gl\,e a t rIa l method 
herewith. 

Allaume II secllon In exceu or that requlri'd for the direct com_ 
pression, W + W , and compu te the com bined IIbre It ' .,.II: If It work. 
out too amall or toO lar&,e. try a&,aln. 

I~t W the direct load In poundll. 

the eccentrIc load In pound •. 

.\[ _ the bendln.ll' moment due to eccen· 
tTlc load In Inch poundll. I. e. 
,V,x. 

the moment of Inertla or column 
In direction of bend In&,. 

n the dilltance from center of .11"'11\' 11.-
or column to extreme fibre In 
direction or bending. 

r _ radlu" of gyration. 

A the nrea or Column lIectlon. In 8Q. 

hlChes. 

= the allo .... able unit 
I)Ollnd~ 

IIhouhl 
than 

W + W, loin - --,--A , 

compTelllllon In 
Inch; then. ( 
to Or greater 

the nbre "TeU", l1ue to comprellion and 
bendIng rupectlvel y. 

IIf~ ""nl""G to' \ CTO II . 

It the bending moment In Inch poundll (produced by an eccentric 
• load ) 1$ muHlplled bY.,... (called the bendlnll' factor) the product II 

," 'jU!\'alcnt direct load on the column producing the .ame com · 
preu \'e <lUe .. aa the hendlnl/r momCl1l IUId (hili product IIhould be 
added to the vertlen l direct ]oadll. 



S IZE 

8 . 8 . , 
8 . 8 m 8 . 8 
8 .. 
8 . 6 ., 
8 . 6 

~~ 8 . 6 
8 . 6 
8 . 6 

7 

'l~ 7 .3 • 
7 .3 . 
7 .3 . 
6 . 6 ., 
6 . 6 

m 6 . 6 
6 . 6 
6 . 6 

6 •• 
~a • • • 6 .. 

6 .. 
6 .3a'u 6 .3 . 
6 .3 . 
5 . 5 m 5 . 5 
5 . 5 

5 •• :a 5 •• 5 •• 
5 '3a'~ 5 .3 . 
5 ~3 ~Ir 

5 .3 
:~ 5 .3 

5 .3 
To left of htavy 

ST . PAUL FOUNDRY CO. 1 
VALUES OF SINGLE ANGLES IN COMPRESSION 

LOAD IN THOUSANDS OF POUNDS 

, . 
163.8 
12:;.8 
106,5 

'" 119.8 
92.3 
7S,2 "., 
'" 

n ceed l l!O. To riaht of htavy Ii "..! 



ST. PAUL FOUNDRY CO. Ot 

• • 

A 
VALUES OF SINGLE ANGLES IN COMPRESSION 

LOAD IN THOUSANDS OF POUNDS 
Bued oa Form .. t. 8 .. "oro 

1 + /. 
"""'" a_Sale FIbre St..- Per SQuare IMh. ._r.-.t Had; ... 0( 

Gyration In Ineheo. I _ I,enj(th oIStl'u\ i .. I~"'. 

i"l~ .' 11 0 LENOTII IN FEET 
~ .g 

SIZE '1811- ~i "t It=-~ 3 0 • • 6 6 • 10 •• •• =:;. ----• •• :~ 
.,. .., ... , .... .., 4&.11 ... 

• •• .. , ... 42.9 42.7 ". " .. ". • •• 8.' , ... ." .... ,,. ... , .... " • "a'~ 
II. ~:7 . n " .... 45.8 ... " . • •• • ••• ." .... "., " . • 11 " .. • •• • '"' ,." ." "-8 " .. .... .... ..., 

• •• .~ 8 . :U8 
.~ 

31.2 .... .. .. " .. • •• :fI ,., , ... 31.4 ". 211.6 ". • •• .. .. 60 .M " .. " .. "., 18.1 

'a"a'~ 
8.' 2.48 ." 37.2 .... 31.4 ". 21.5 

3 z3 I ,., , ... ." 31.4 .... .... " 18.1 
3 13 • '-' .. " . .. 2.504 " .. 21.4 " 14.7 

·t .~ , .. , ... ." 34.5 31.1 27.2 237 • •• :fI ••• .. 03 .OS .... .... 23.1 " • •• ••• .... .M " .. 21.3 18.7 " • •• :i! " lUI 1l 31.3 " .. ,.., .. • •• " 1.78 .... " . .., ... • •• •• I.U ... 2U 11'-0 111.4 ~ 

• "a'* • .. " ." "., " .. ... ". 
• •••• • •• • • .. 33 .33 "., .. "- 14.4 • ••• • 1.31 .33 >S. '02 ~ 

11.6 

• •• :i! •• 1.73 ... " .• IS.4 14.9 
3 •• • 1.47 ... 19.0 16.6 12.7 • •• " 1.19 A' ... tile ~ 

'W'n " 173 .OS ''"' ... 111.7 
2 . 2 I •• 1.47 ... .... 17.8 ... 
2 J.i12 • ••• 1.19 ." 16.6 14.0 -'.l2 

'a" :fI ••• 1.31 ." 16.7 13.1 . ··~. i • •• 3.62 '.00 . .. ]3.7 ] 1.2 • •• •• 2.7/1 ... . .. 10.5 8.' , .• 
• •• :~ 

3.02 \.15 " 1~.~ 11.2 • •• ••• ... -" 11.4 0.2 • •• 2.4. .n •• SA -...l.,' 

• "H'Q .-" I::;' f, '11 • •• • '.n 8. , 1 1 11\- 2.12 .33 " •• 
T o ~f~ 0I.",.~ ... 

, 
dOClll DOl. uceed 120. To ,;,b~ of _"7 liD. ~ doe. DOl. uCMd 140-



92 ST. PAUL FOUNDRY CO. 

- .!'-.~ 
VALUES OF TWO ANGLES IN COMPRESSION By F OTlnula 

"T "000 ., 
LONG LEGS TOGETHER s-, ,. 

r LOAD IN THOUSANDS OF POUNDS 
1 + ISOOOt' 

o .. ~ o~ . _0 LENGTIIIN mET 
;;~~ 00 

SIZE OF 00 __ ".:I 

ANGLES "<" ]~$ 
.- , 

I I I I I 14 1 16 \ : ~.4 ~~ 4 6 • 10 I 
" 

I . 
'0_ " 7 a3 J.iln 15.0 s." "_2.26, 132.0 

"'.~ "'"'1 "'". 129.0! )21.4 1130 IOf.7 
.. _1..19 \32.0 132. 125.3 112.2 98.9 87.3 77.0 

6 . 4 .~ roo 11.72 "_1.00 175.8 175.8 175.8 172.8 IW.7 147.5 134.6 12Z.1i 
"'_1.71 17M 115.8 175.8 IM.8 151.6 137.5 12-t .3 1I2.l 

6 . 4 .~ 12.3 '" .. _ 1.93 "', \OS.3 IOS.3 107.1 99.00 9\.5 SU 76.5 
..... 1.67 108.3 IOS.3 IOS.3 100.11 92.\ sa 74.9 67.6 

6 13 HIJ.i 15.3 '.00 "_1.92 135.00 135.0 13.5 0 133.6 "' .. ' ''~ , .. , 05.4 
,'_1.45 135.0 1350 130.4 117.1 IOU 92.7 81.7 

6 13 J.i . 'i '" 

J" 
102.6 ]02.61 102.6 10l.4 94.4 86.6 79.7 73.1 
102.6 102.6 98.6 SS .• 78.6 60. 61.6 '7.',4 5 . 4 .~ '" 8 &1 .. - 1(;7 127.5 121.5 126.8 115.8 l Q.l .O 93. 83.7 

" _ 1 77 121.5 127.6 121.6 121.1 1\2.1 101.9 92.8 "., 
5 . 4 .~ '" 6 46 ..... IMI 00.' 96.9 96.9 " .. 79.6 71. 64. 1 67.3 

.. _175 00.' 00' 00.' 91.9 Sf.61 76.9 69.5 .'" 5 %3 j.iIU ". 8 "'_ 1 58 120.0 '''. 119.3 100.0 n.6 88. 78.8 70.5 
,'_ IM 1200 120.0 118.6 107.6 97.0 86.~ 77.1 OS .• 

5 ~3U.h 87 612 ... _ 1 61 76.8 76.8 76.8 70.6 601 .0 67.5 51.6 46. 1 
, '_1 5(1 , .. 76.8 75.0 67.9 00.9 M .3 48.2 42.8 

• . 3 .~ 12 8750 ... _ 1 511 112.5 112.6 112.6 102.8 93.1 83.1 74 .4 .,. .. 
I "'-, .. 

112.6 112.5 103.5 91.8 ... , 70.1 
'48.3 5 . 3 •• 82 480 ... _ 1 61 72.0 72.0 72.0 M.' 00.' " .. n.2 

,".126 72.0 72.0 .M 57.6 ... 43.6 .... . .. . 
4 . 3 U-J.i 11 91700 ... _ 123 10.5.0 '''' '" "., "- 61.6 .... 

6:1.0 1"_'" 106.0 106.0 ''''. 00.' SS, 79.3 71.0 
4 , 3 Ulh " 4.50"'- 1.26 6H 67.6 61.3 " .. 47.0 40.8 ·.·i.4i ·39.9 , '_1.511 67.6 67.6 67.6 61.7 '" 49.8 
4 . 3 .~ 11.1 6.50"'_ 1.26 97.5 "., SS .• 71.3 67.4 '" ·M.8 .. . 

" _ 1.39 "" "" '" " .. n. .., 
4 • 3 •• ,., 4.18 "'_ 1.27 '" 62.7 .... 00.' H .O "., .... 

"- I .U 62.7 62.7 ". 62.2 ... 40.6 .... . .. 
3 UI3 .~ 10.2 .00 "_1.08 00.' .... 75.0 ... , .., .. .. 

" _ 1.44 00.' 00.' .... 78.1 69.4 ". .... 
3U· 3 •• •• , .. ... _ 1.10 67.9 .. , 48.9 41.8 35.5 '38.6 

.... . ... 
" _ 1.40 67.9 67.9 .... 49.2 43.7 34.0 

3 U12 J.iIU " .. " .. _ 1.10 '''' 61.6 '''' 46.7 " .. .... ... 
, '_1.15 '" 62.2 ". 47.4 ... .... ... .... 

3U'2J.i1~ ••• 2.88 "_1.12 43.2 42.2 M.' 31.7 " .. .... . .. . . 
.. _ 1.13 43.2 ." 37.0 31.11 27.3 .... . .. 

3 . 2 J.i_H •• '.M "_0 .93 67.6 62.0 ". " .• 'iSj 
.... .... . .. 

"_1.21 57.6 67.6 6 1.3 44 .6 "., .. 
3 12 J.i.~ .., 2.62 "'_0.95 '" '" ... , 26.0 '2'5.8 .. .... .... 

"_1.18 39.3 39.1 "., ". . . .. 
3 •• .~ , . 3.46 "'_0.9-1 51.9 47.1 39.4 32.6 ... . .... 

" _0.96 51.9 47.4 ... '" .... ... .. 
3 •• .u .., '" ...... 0 .96 "., 32.6 " ". .. ... ... . .. 

" _0.93 '" 32.2 " .. "., ::::1 .. .... .... 
2 J.i_2 .~ ,., 3.10 "'_0.77 46.0 37.7 " .. 3'(2 . ... .. . .. 

" - 1.01 44 .6 43.6 37.2 .... .. .... 
2 J.i _2 .u ,. 2.12 ..._0.78 3U 26.9 "~ '20.01 

.. .. .. .... 
r' _O.tIS 31.8 " .. " ... , , 

To lelt of heavy line -dON not uceed 120. 10 n&ht 01 heavy line - dON not uceed 140. , , 
Radii 01 Gyrat.iOll eorr .. """d t.o direetioD indieated by .rrowhu<J... 



ST. PAUL FOUNDRY CO. 

VALUES OF TWO ANGLES IN COMPRESSION By Formula 

SHORT LEGS TOGETHER 

LOAD IN THOUSANDS OF POUNDS 
S - --"""T,"""'-,. 

SIZf: O~· 
ANGLES 

6 , 4 , H 

6 , 4 ,H 

• %3 j.iIj.i 

• ~3 j.is~ 

6 , 4 ,~ 

6 ,4 ,~ 

6 I3 j.iIj.i 

6 . 3 j.iI fr 

6 " ,~ 

5 " '. 4 .3j.i.j.i 

4 I 3 j.i·fr 

4 " ,~ 

4 , 3 '. 3 j.i.3 ,~ 

3 j.i.3 '. 3 j.iI2j.i.~ 

3 j.iI2 j.iI!4 

3 . 2 j.i.U 

3 . 2 j.i . U 

3 , 2 ,~ 

3 , 2 

2 li.2 

2 j.i.2 

' X 
,~ 

,u 

,+ 

, 
Radii 01 Ory.tion ~pOnd to direction indicated by .rro .. b ... ~. 

13".3 
ltl:i.s 
ilii.Ei 

125.8 

115.6 

105.5 

711.6 

101.4 

;';".0 
'00.3 
61.2 

74.8 

47.4 

·7·1·.~ 

45.0 
·~.7 

"., 
41.11 

'28'.2 

"" '2iu 

no~ uoeed 140. 



" 

SIZE OF 
ANOLES 

6 .8 ." 
6 .6 .,. 
8 .8 ." , ., .,. , •• ." 
• •• ." 
• •• ." 
• •• .,. 
3}i.3U.H 
3 }f.3 J,i.1\ 

3 .3 .,. 
3 .3 .,. 
3 • 3 ." 
2 j,i.2 ),iIH 

2 U.2 ).i',o, 
2 )112 .11_).( 

• •• ." 
• •• •• • •• ." 

ST. PAUL FOUNDRY CO. 

VALUES OF TWO ANGLES IN COM
PRESSION 

EQUAL LEGGED ANGLES 
LOAD IN THOUSANDS OF POUNDS 

"., 
111.6 

'4.9 

,,, 
12.3 

" ... .., 

••• 
••• .. , 

To lef~ of bea .. ,. Ii". 

Rodli ol uradoll ~ to dtreedOil iDdieated by ......,whuda, 

, ---,,' "''''''r.
" I + i'ij(ijij;i 

• 



ST. PAUL FOUNDRY CO. " 
VALUES OF TWO ANGLES STARRED IN COMPRESSION 

LOADS IN THOUSANDS OF POUNDS 

4 

5 

5 ~3 .: 

4 ~3 ~ 

3 J.i ~ 3 ~ 

3 ~ 2J.i ~ 

2 J.iz 2 " 

Formula 

Valu", to lef~ of ootid bellYy line do no~ nceed 140 lor 1. , 
Value. to left of dOited htU" line do nOi e.:ceed 100 lor 1. , 
V.lu", for + in U<:eM of 180 ..... not liven. 



" ST. PAUL FOUNDRY CO. 

[tI SAFE LOADS ON 

ROLLED STEEL SLABS FOR 
COLUMN BASES 

MAXDIUM 1l~,N IlIN(l STElESS- 18 .000 I>Ot T~DS P~; R SQUAIIE INC II . 

I_ d, 
!',.,,"re on !'C lab 8U.,o<>. l. POll nd, per ""liMe In~h. 

~i.e of Th<>O>-
.,. 

"'" " . 
Column u ndo Th.~k· Tblt k· Thiel<-

0' N " o_ Wl . 1'> " o_ Wl . N ". 0_. WI . 
,~ --~ -------~ '0. '0 '0. .m '0. 1-': '0. I,be, '0 " '0. em. 

----- ---
'" " " :~ '" " " .. , '" " " :ll '" " " " " " " '" '" " " " (1" , (1" "'" " " , ~ " " " 

, '00 " " 
, '00 

orL"1:~r. '" " " 
, '" " " , 

'" " " 
, '00 

'''' " " 
, m " " 

, '" " " 
, 

'" n> ,. 
" 

, '" " " , m " " 
, 

'" -------~ -------~ ---
'" " " : ~ '" " " '" '" " " '" '" " " " " " " " '" " " la '" 8". 6,," "'" " " I " ,. 

" " '" 00 " " '" or L"Ke. '" " " '" "" " " , ~ " " " 00 , .. " " 
, m " " , 145 " " " -------~ -------~ -

" " " " " " " fa '" " " ,~ '" '00 " " '" 
,. 

" " 00 " " '" .. 
125 " " '" '" " " " " " .- 00 ". " " 

, 
'" " " ,w " " Itt " \1" , 8" '" 

,. " 
, '" " " 

, 17Z " " '" n., .... e .. ... .. '" '" ,. 
" 

, 
'" • '" , " " 2:.0 " " 

, '" " .. ". '" .. " ' H '" .. " " 
, 

'" " " 
, 

"" " " 
, '" ". " " ,~ 00' " " 

, ." " .. , '" '00 " " ,~ '" " " ' H '" " " 
, .00 

-------~ -------~ -----
'00 " " m " " " '" 00 " " ! ~ '" '" " " " " " la " " " 00 

10".8" ". " " '" " " ,w " " " or larle •. '" " " 
, '" " " '" " " '" ... .. .. , 

'" .. " 
, 193 " " 

, '" n. " " ' H '" " 
,. 'H '" .. " 

, ,., 
-- - ------- - -----

'" " " '" " " " , " ,. 
" " !a 

00 ". " " '" '" " " :ll '" " " " 175 .. " 
, ... " " '" " " '" ... ,. .. , 227 .. " 

, 
'" " " '" ... " " m '" " 

,. • '" .. " 
, '" 10".8" .. " " 42:; " " ' H '" .. ,. ' H '" O,I" ",T , 

'''' " .. • '" " " 
, 

'" " 
,. , .. , 

• 00 " " m 00. .. .. m '" " " 
, ... 

.'" " .. '" .. " '''' .. " 
, '" ... " " "" " .. '" .. .. III '" '" " " • 1233 " " • 1052 " " '" "'" " 

., • " .. " " • 1124 " " • ." h .. true1.io ... 10' Orden.,. ..... Ilive" "" _ 266. 
Courtesy Bethlehe m Ste el Co. 

L-
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ST. PAUL FOUNDRY CO. 91 I 

[tJ SAFE LOADS ON 

ROLLED STEEL SLABS FOR 
COLUMN BASES 

MAXIMU~I BENDING STln:ss, 18,000 I'OUNDS p~m SQU ARE INC H. 

P"" .. ,,'e on Shb Support. Pound. per Sq"~rc Inch. 

i"i.e or 
l..oad. "'" "" ". T.,. 

C>lumn. Mod. Thick- Tbiok- Thick_ 

" N '" neoe. W I. N " OeM. WI, N M 0_ . W I. e ... -- - - - - - - - - -,. ,. , .. I.b., '0. , .. '". !.l.a. , .. ,. , .. Lb •. -------- --- - -- - -
'00 " .. 

:~ " .. " :)1 00 .. " :ll ro 
'" .. .. ,,, 

" .. " .. " '" 12".8" , .. " .. , ~ '" " .. 'M " .. " : ~ " or I"<ler. '" " .. , 
'" " .. ,~ '" .. " '" "'" '" '" 

, '" '" " 
, '" " " , 

'" I 2bO " " 
, 

'" " '" '" '" " " 
, 

'" --- -- - - - - - ----
'" " .. : ~ " " .. '" " .. " ! ~ 

00 , .. " " '" " .. :~ " " .. " ]2"dO" '" '" " , 
"" " .. '" " .. .. 

or I. " e •. "'" '" " 
, 

'" " " 
, 

'" " .. , .. , .. " .. , 
'" " '" 

, 
'" " " , '" ... " " ,~ 425 " " ,~ m " '" m '" 350 " " 

, 
'" " " 

, 
'" " " ' SO ------- - ---- -

"'" '" " 
, 

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

, 
'" " '" 

, 
'" '" " , 

'" ... " " '" 425 " " i~ '" " '" 
, 

'" , .. " " 
, '" " ,., m " '" , ~ ' SO 

' 00 '" " 
, 000 " " 

, 
'" " " '" '" ". " " l~ '" " " 

, 
'" " " 

, 
'" 12"d2" "'" " " 98 1 '" " '" '" " " m .w 

orlarcer. ,ro " " , ~ 107D " " '" ". " " '" 000 " " 
, 1346 " " 

, 11 24 " " ,~ "', ,ro " " • 1469 " " 
, 1233 " " • '" "'" 39 " :~ , "'" " " '" 15i5 " " 

, 1052 

'" " " 19l5 " " '" "'" " " 
, 1124 

"'" " " 
, 2267 " " ." "" " '" ,~ 1377 ,ro " " 
, 2437 " " 

, 
"" " " '" , .. , - ------ - -----

'00 .. .. 
" " .. .. : ~ " .. .. '" " '" " .. '" " .. .. " .. ,., 

'" " ,ro " " '" 129 " .. m " " .. '" " 14".8" 17.\ " " ... ". " " "" .. " ,~ '" '" lBT~er "" " 
,. , '" " " 14~ " .. , 

'" 2'">0 " 
,. , 

'" " '" '" '" " " 
, 

'" "'" 2;; " 
, 5\0 " " '" 357 " " ,~ '" 

(",t. uetioo& for O.oerinr ... ft aiven on ~:,e 266. 

I Cou rtesy Bethlehem Steel o. 
~ 



" ST. PAUL FOUNDRY CO. 

SAFE LOADS ON 

ROLLED STEEL SLABS FOR 
COLUMN BASES 

MAXIM U~ I BENDING STIl.ESS- 18000 POUN DS PEll SQUARE INC H . 
P,eMu.e On SId. 8"ppor~. Pound. per Squa.-e loth. 

Load , 000 000 '''' Sil .. of Th~· 
Column. ... pd. Thick- 1'lll.k· Thiek_ ", N " neM, \\I t. N " ,~. W t. N " DC ... 

Lb •. -- - ---
". " ". Lb •. ". " '". 1.1>8. ". ". ". ------- - ---

12[. " " :ll " " ... ' K " '" " 
l~ 

1'>0 " " ". " .. 
!~ " " " 17" " " ,~ "" " .. '''' " .. 

14"dO" "'" '" '" 
, 

'" " " '" " " orlar,er. '''' " '" 
, '" " '" 

, 
'" " " """ " " Hl '" " '" 

, 
"" '" '" '''' " " ." " " 

, "" " '" ,~ 

------- - ---
"'" '" '" 

, 
'" " " ,~ '" '" .. : ~ 14"~ 1 2" '''' " '" 

, '" " '" 
, '" " " or larger. """ " " i~ 425 " '" , "" '" '" 

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

, 
"'" 

,. 
" 

, 
"" " " 

, 
'" 

,. 
" ,~ 

------- - ---
"'" '" '" 

, 
'" " " ,~ '" " " , ~ 

"" " '" 
, '''' " '" 

, ,,, 
" " ,~ 

I "'" " 
,. 

i~ '" " '" 
, ,,, 

'" '" 
, 

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

, 
. 00 " " 

, '''' " " 
, 571 ,. 

" ,~ 

.'" " " 
, 762 " " 

, 
'" " 

,. ,~ 

"'" " " l~ " .. '" " 
, '" " 

,. , 
"" '" " 1079 " " ,~ .'" " " 

, 
"'" " " • 1346 " " m "" " " l~ "" " " • "" " " 1079 " " 

14"sH" '00 39 " • 1591 " " • 1346 " " ,~ 

or la'lle. , '''' " " !~ 1928 " " • 1428 " " • 800 " " "''' " " m 169S " " • 80" " " . ~ 2193 39 " "'" " " : ~ 000 .. " 
, '''' " " 1938 " " 

"" " " 
, ,.., 

" " 
, 2267 " "' ,~ 

''''''' " .. , 
"'" " " , " .. " " 

, 
'"'' " " m '''' .. " 

, 2493 " " 
, 

« 00 " " l UI .. " 
, 2618 " " 

, 
Il bO " " "'00 " '" ,~ "''' " " 

, 
, "'" '" " r.}i 3140 " " '~ "" " " . ,~ 
"'" " " 

, 4243 " " 
, 3223 " " ,~ , "'" " "' 

, .. '" " " 
, 3672 " " ,~ 

In.tructionl for Oroerin" are "h'en on pale 266, 
Courteoy Bethlehem Steel Co, 

L. 

WI . 
--

Lb •. 
--

" " " '" '" '" '" --
'" '" '" '" '" --
'" '" '" '" '" 
'" 571 ". ." '" 
"" 1124 

1197 
14G9 
15 15 

'"'" 1927 

'"'" "'" "" 2[,37 
2614 
2743 



ST. PAUL FOUNDRY CO. 

SAFE LOADS ON 

ROLLED STEEL SLABS FOR 
COLUMN BASES 

'IAXIM U;\I BENOiNG STHESS' 18000 POUNDS PER SQUARE INCII , 

1.old,1 
P""",ure on Slab Support. I'ound$ per Squ .... Ineh. 

!'ioe of Thou_ "" "'" "" Column. 18nd. Thick- Thick- Thick_ 

" N " nea. W,. N " nc ... WI. N " ne ... 
Lb •. -- - ------- - ---

" ". " 
Lb •. ". ". ". U •. ". ". ". ------- - ------- - ---.. " " " 

, '"' " " 
, 

"" " 
,. ,~ 

'" " " l~ '" '" " 
, I .. " 

,. , 
"" " " 1079 " " l~ '" " " 

, 
000 " " ,~ 1178 " " '" " " , 
"" " " • 1469 " " ,~ 1079 " " ,~ 

100 " " • "" " " • "" " " l~ "" " " :~ '"" " " • 1428 " " 800 " " "''' " " • 1.5 10 " " • 
"" 01 " :~ 2142 " " :~ "'" " " • 
"" .. , " "" " " Ifl38 " " • 

HH"~ "" .. " 
, ,,"" " " :~ "''' " " m 1.\J.i" '"00 " .. , 

'"'" 01 " 2142 " " or IO'Ke, . 1000 " .. , 
"" .. " 

, N93 " " 1¥P,X
I
11' 

"00 .. " ,~ 3HI " " 
, "'" " " . 1100 " .. m "'" .. " 
, 

""" " " 
, 

"'" '" .. 374 0 " ... m "''' " " 
, 

IZ:.o " .. '"'" " .. 32Z2 ., 
" 

, 
"00 " '" ,~ 4052 .. .. ,,'" .. " ,~ 

"'" " " 
, 

"" " " ,~ 3516 .. U l~ "00 " " 
, 4774 .. " 

, 39 17 .. ., .. '" '" " 
, 

"'" '" " 
, "SO .. .. , 

'''' " " 
, 

"'" " .. , 4243 " .. , , ... '" M m "" " " 
, .. " " .. , 

"'" " " 5879 " " m 
• IIM .. .. , 

'''' " " .... , M " "''' '" .. , 
"00 '" " 'H "'" " " M11 " " 

m "'" " " 1 "" '" " "" " .. 
' 800 " '" 1 1I0S " " 'H '"'' " .. 
1850 '" " 1 '''' " " .. 00 

> " '" 1 633 1 " 
., 

. 

I ... ~,uctioll& lor Orderiog o,fflll:iven on pale 2(16. 
Courte.y Bethlehem SI..,I Co. 

" 

W,. 

Lb •. 

'" '" OJ, 

"" '" "" ". 1197 
1269 

"" "". 1698 

"'" "81 

'" >OJ 
"SO 
'" 01' 

""" ,,, 
"" '" "" '" '" '" '" "" '" 
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ST. PAUL FOUNDRY CO. w. 
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· CARNEGIE COLUMNS 

SYMBOLS 

It" r " r 10 " .... P"rl' .... Inl>l .... ror Ih., ""m ,lU I .... 1111"111''''' 0 .. Ih ., nl>o,'" II ., ,,, ... 
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ST. PAUL FOUNDRY CO. 

LATTICED CHANNEL COLUMNS 

SAFE LOADS IN THOUSANDS OF POUNDS 

_

~'e=",!~ Baeed OQ f·or,nula S .. I' 

l+~ 



ST. PAUL FOUNDRY CO. 13! ---
PLATE AND CHANNEL COLUMNS 

SAFE LOADS IN THOUSANDS OF POUNDS 

-_c'"""'!!!k-Sa-! on FOI"I<>ula S - 11 

1 + l 8000rt 

Sioe Plate. Width of piaU! 8' Width of plate 9' Width of Plate 10' Width of Plate 12' 
6- 8.2 poundo 7" 9.8 poundo s- 1 1.5 pound. 

Thickn""" 
Plate. J.(' •• 

9 ' 13.4 poundo 

h" W n" 
Are. of 

Column 8.76 9.76 10.,(; 10.20 11 .32 12Aa 11.70 12.9~ H.20 15.28 16.7~ 18.28 
Section 

Weilhlof 
Cnlullln 29.00 33.00 M.tO 34.80 38.60 4200 39.00 43 .70 48.00 51.00 a7.10 6220 

I'er Ft. 

I.e ... t 
Hadi""of 2.3a 2.35 2.34 2.63 2.G;! 2.62 2.98 2.97 2.97 370 3.68 3.66 Gyration _______ I- ___ _ 

l ... nKthH 1-

10 13Lf 140.4 161.( 153.0 169.8 186.8 175.5 19-1.3 213.0 229.2 251.7 274.2 
1 I 131.4 HO.~ 161.( 153.0 169.8 186.S 115.5 19-1.3 213.0 229.2 251.7 274 .2 

12 130.7 145.0 100.5 153.0 169.8 186.8 115.5 19-1.3 213.0 229.2 251.7 274.2 
13 126.9 141.4 155.0 153.0 169.8 IM.8 175.5 19-1.3 213.0 229.2 251.7 274.2 
14 123.2 1~7.2 150.4 149.5 166.0 182.5 175.5 19.1.3 213,0 229.2 251.7 274.2 
15 1186 132.2 145.7 HO.I 162.1 177.2 175.5 19-1 .3 21 1.8 229.2 251.7 274.2 

16 114.8 127.9 141.0 141.7 167.2 172.9 171.5 180.9 207.0 229.2 251.7 274.2 
17 111.0 12:.1.7 1MA 137.2 152.3 167.5 107.5 185.5 202. 1 229.2 251.7 274.2 
18 107.2 119.5 131.7 133.7 1483 163.1 163.5 170.8 197.2 229.2 251,7 274.2 
19 103.6 1\504 127.2 1~'9.3 143A 167.8 ISSA 170.5 102.3 227.0 248.9 271.1 

20 00.9 1\ 1.3 122.7 125.7 139.6 153.5 154.3 112.0 187.3 222.7 244.e 266.5 
21 00.4 107.4 117.5 121.4 13-1.7 14S.2 15 1.3 167.5 182.3 218.8 240.3 26 1.8 
22 92.9 103.5 113.3 118.0 1:.11.0 143.0 140.3 163.0 177.5 213.9 236.0 255.5 
23 ~~..!2!!J 114 .0 126A 13$.0 142.2 157,4 172.6210.0230.1 250.7 

24 

" 2. 
28 

3. 
32 
3. 
3. 
38 

SO, 
82.6 
7l!.5 

%.4 
01.9 

'" 
\05.2 lIO.O 122.7 135.0 139.3 153.1 167.8 206.9 225.7 245.9 
lOlA IOtl.6 118.3 130.1 134.4 148.9 163.1 201.6 22U 241 .1 
97.7 ...!2£1 lt4 .01 125.: 130.6 144.6 158.5 197.6 217.0 234.8 

IIIJ.l lOO.? 117. j2!!-1 ~4~ 188.4 206.9 225.4 

89.9 00.8 109.7 116.1 128.5 141.0 181).6 196.9 214.6 
.. 109.4 120.2 131.8 111.8 ISS.7 205.5 

.... •... 103.1 11~.8 12U 164.6 180.6 195.3 
.. ...... .. 157.4 171.6 18Ui 

. .. "i'i7.'2 ""i'61l i'76."i 



132 ST. PAUL FOUNDRY CO. 

II 
PLATE AND CHANNEL COLUMNS 

SAFE LOADS IN THOUSANDS OF POUNDS 

Baeed on Formul. S _ "000 

,+ " 18000.1 

Si..,Pla te. Wid~h of Plato \2' Width of PI .. ~ 12' Width 01 Plate 14' W idth 01 Platel,, ' 
lji.., C . 10 ' 15.3 lbo. 10' 30 lbo. 12 ' 20.7 1". 12' 30 lbo. 

Thicknefl, •• ~ 
. W •• ~' W •• W ". •• ". W 

Plat. -------------- - - - - - - - ---- - -
Area of 
Column 16.42 17.92 20.92 28.14 "'" 32.64 "' .. 22.66 "'.00 29.89 31.64 35.14 
Section --- - - - - -- - - - - --- - --.--- - ----

WeiCht 01 
Cotperf~ 'M . .., 70.8 ,,., 100.8 111.0 70.8 76.7 "'.0 101.7 107.6 119.5 
- -- - - --------- - - - - - --------

I. .... t 
It.,);", 01 3.61 3.59 '.M 3.36 ,." 3.37 .38 <.3, 4.32 4.23 4.22 4.21 

yrrat"; - - - - -- - - - - - -.e ... t t. --- ---------- - - ------- - - - --.. 246.3 "'.S 313.8 422.1 444.6 489.6 31Z.2 "" .. 390.9 448.4 474.6 527.1 

" :N6.3 2M.S 313.8 422.1 444.6 489.6 3\2.2 "". ..... , 448,4 47UI 527.1 
' 8 !N6.3 "'S 313.8 412.6 434.6 478.5 312.2 "" .. m.' <148.4 474.6 1'>27.1 ,. 242.2 262.7 000.' 403.0 424.S 467.4 312.2' "" .. m.' «S.4 474.6 627.1 
2. 236.6 "" 301.4 31.15.7 "16.8 458.8 312.2 "" .. 390.9 U8.4 474 .6 ~U 
21 232.3 2~.6 "".0 "" 400.li 447 .6 312.2 "" .. m.' 448.4 414.6 527.1 
22 228.0 :M7.3 ""., 378.5 3\18.7 439,0 312.2 "" .. 388.' 443.3 466.6 518.2 
23 222.3 242.6 m.' "',., 38S.' 427.7 200.' 332.7 382.1 4ali.7 461.2 500.3 
24 218.0 238.0 217.8 ali9.0 378.1 4 19.2 301.6 3U.9 375.4 428.0 4~.1 ""., 
25 213,7 231.7 270.ti 3li1.7 370.ti 408.0 298.0 321.1 371.0 420.3 446.9 494 .1 
28 "'., 227.1 2M.' 342.1 ""' .. 300.8 292.6 315.3 ""., 41 2.5 436,6 4Sli.0 
27 "" 222.ti 259.7 "" 352.8 38S.' 287.2 311.4 357,4 407.3 428 .4 41ti.8 
28 199.6 216.4 252.6 3Z5.6 343.0 377.7 ",. 3M5 ""., 399.6 420.1 400.6 
2. 111-1 .1 211.8 247.3 316.4 "'., ""., 278.1 "'.S 346.1 391.7 414.6 467 .li 
3. 100.0 207.3 240.3 300.' 326.1 359.1 272.7 293.7 339.2 "'. 406.4 45 1.4 
31 185.9 201.6 m.' 200.' 316.7 alil.3 U7.3 289.8 332.4 376.2 398.2 442.2 
32 181.9 197,1 230.1 "" "". 341.2 UI.9 283.9 325.8 " ... 300.1 433.2 
33 176.7 192.8 223.6 "M 301.0 331.3 258.3 218,1 319.1 "' ... 382.' 424.0 
34 172.9 187.3 218.7 -m:; w.d :nii.4 253.0 272.4 314.6 355.S 374.0 415,4 
35 l61U 183.2 214.0 27J.1 'SM 314.ti 247.7 2M.O ""., 348.3 "" 4()6.6 

36 IM.2 rHH "li07.6 200.' 277.2 307.6 242,5 262.9 301.5 341.0 361.0 31)8.0 

37 ""iillii 174.0 200.' 2li7.4 271.1 200.0 239.0 257.3 "'., "" 'M. 392.2 
38 157.1 170.1 198.6 ~" "" "" 234.0 251.9 "'. 326.4 34ti.6 383.7 
3. 152.4 1&6.4 192.8 .... . .. "' .• 248.0 "'., 321.7 338.1 376.5 
4. 149.1 161,5 188.5 .... .... ... 224.0 242.$ 218.5 314.7 330.5 361.3 
42 .... .. .... 216.0 232.4 "" .. "''' 31$.7 351.4 

44 . ... .. .. .... . ... . . .. . .. . ~I ~~;l.iI 756] :l.SIl.O ~ ~ 
46 . ... .... ... , .... .... . . 199.0 2 1 ... 245.6 277.5 2111.6 323.$ 
48 . . . ,." ""'. 236.6 2M.' 280.' "'" 

"~ I<>&<lio aoov .. beavy lin ... 
, r "I""" thaD 120. 

I 

• 
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PLATE AND CHANNEL COLUMNS 

SAFE LOADS IN THOUSANDS OF POUNDS 
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'" ST. PAUL FOUNDRY CO. 

STRUCTURAL STEEL FOR RESlDENCES 

We suggest the use of 

STRUCTURAL STEEL for homes 

because of its 

GREATER STRENGTH 

ECONOMY OF SPACE 

GREATER FIRE PROTECTION 

EXCLUSION OF VERMIN 

EXCLUSION OF SHRINKAGE, 

a cause of settlement and plaster 

cracks when wood is used. 

Steel H columns 4W and 5 ff IIQuare can be aet Into partitions con_ 
\'cnleontly without unsightly projection, 

Erection Qf column'll and beams In resident"," 18 simple and rapid. 



ST. PAUL FOUNDRY CO. '" 
CONNECTION ANGLES FOR AMERICAN STANDARD CHANNELS" 

J.)I~I J;:~S ' O~s. WEIOIiTS. A~D WORKI:;O LOADS. W' POWER D RIV!>!' R1VI>-r1!. 

Conm,,,Uon DeIa.II. 

11~30 
11930 

'''''' 

"'" U~30 
14030 11930 
21240 11030 

11930 
11930 
11930 
11930 

11930 
11930 
11930 

'"'''' ,,~ 

23800 
Z3800 , ! ~ 
2JSOO • ~ ... ~ .- " ." 1 ,~ 

00 



136 ST. PAUL FOUNDRY CO. 

CONNECTION ANGLES FOR AMERICAN STANDARD BEAMS 
DIMY.XSIONS. \\'EIOIITS, AN D WORKI:>'C WADS. 

lI" 

... 

... 

.' 
, .. 

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

10.5 

10.0 
17.75 
u.n 

17.6 
14.7~ 
17.25 

1.~_3 
17.6 

"" 
18.4 "' .. 8 " 23.(1 
25.5 

, .. 

..... 

2U 
2S.0 
~., 

2M] 
31.11 
35.0 
~., 

45.0 
M.' M.' 

Connection Value 

~ 
11300 
14670 .-

24300 
31410 
'OO~ 
47720 

"'.00 
35730 
Hl20 

24320 ,,-
"'''' 41400 
4772(1 
4772<1 
47720 

OuUtan<ll,.. 

11930 
11930 
11930 

11930 
11930 
1[Q30 
11930 

11930 
11930 
119U 

11930 
11930 
11930 

1193() 
11930 
lW30 

17670 
17610 
1767(1 
17610 

11670 
17670 
11670 

17670 
17670 
11670 
17670 

17670 
17670 
1767(1 
17670 
17670 
17670 
17670 

, 
•• 

, 
••• 

W' POWER DRIVEN R IVETS. 

ConJ>eellon Detan •. 



ST. PAUL FOUNDRY CO. 137 

CONNECTION ANGLES FOR AM ERICAN STANDARD BEAM S , • "'Nil WUIIKISC: 1.1""1-*1 , ... - POW~;~ . ;;I~' .;-"; ~.:Ts 
, 

.;g , ~[n[G~' • • 
~! ! >- W'b ConD<!elIOo DeIAJ". ;K !~:~ I:;aIC . 1 

33.0 N'M 
4mo ~~ I~ " ~~ l!~ 

42 ~ - 47721,1 3~40 " W. 477:10 417:lO a.u40 i~ M.O 11720 417:10 3M40 
15" 

I~ I'. W. H721l 41720 3~1411 ~'';' 

I 
'"0 47720 H7:1(l 3.'1340 ". 7h.0 H721l H7:1(l 3hl40 " I,\! ~l.~ 47720 <77:10 3.'1340 " 4~.O ,,~ H721l ~.'\.1411 

[ ~ " M' ,,- H7'-'J 'MW " 000 47120 07720 'MW i~ ..,0 47720 H72(1 a.\.3.o 
10.0 477211 477:lQ ""W " I"" 
75.11 . H20 47720 =w I~ ~~ roo H120 4711O =W roo 4r7:1O 47720 ""W " .. 
u. w,w ",w tllllO 

I~ ~~ i ~! 
1011 ~w _.W 41180 
7~.1I .W6.'>O ~I/(\.'>O . , 1M 

~~ '" ,"00 ,W .. 44180 

~ 'W' 

I~ 
.. , ..... ..... .. I!1O ,. 
roo ~ .. wow 441100 '" 

. ~ ~, . - ..... HI ") ". , I-
"," ," tSl OO ..... 11180 I' " 

I!'!'" ~4 ~ ? I ' 
'" M_ 71 hqg - [~ " I~ HII~ ' t ~ 
7g g 111:;00 71(,'1(1 ~~ i~ .. 0 ,,~ 715'11) &:10"'0 I ~ roo H~ "'"' ("'IO~'O 2'M I! I,~ "'0 ,,~ 1l6!1O ~'" 2'. 

1t 1" , 
J(lO.O 71MO 116110 .."W I ~ i~ I ~l 1-IM.9 lIMO 7lh'lO 11:1(1'10 

I ~ 11(l.O 115!1O 716!iO /hIO,'(I "l , 1-

1=1 
L: 



138 ST. PAUL FOUNDRY CO. 

CONNECTION ANGLES FOR CARNEGIE BEAMS (LIGHT) 

D1MI,;SSiONS, WElGHTS. AX I) WOIIKING I.OAI>fl , 

Connoellon Value "I;: C<>nn.ecUonA,II" " 
cm,att.r>dln/ll.5= 5 .;:! :as 811l/1ilell~ .. r S !I !! E~ 

~~ Web ""..... Un8r>- ~S GAIle £~ ~~ Ca,,,,,,,,Uon IleIaU •. 

:= K Dl'h'en lobed C K I i:<~ 
-------I~ Ho/tII --- ___ 1 _____________ _ 

2UI 21 ~ 1O 23'i60 17~70 ~ 2 'oi 
to" 27.0 2412(l 23860 17670 ~ 2 " 

30.0 Z682() 23i16O 17670 :... 2 ~ 

." 
lW' 

I ~" 

~., 

32.0 
35.0 

21 .0 
23.0 
00.' 

'" n .o 
~~.g 
3~ .O 

38.0 
W, 
~ 5 .0 W., 

2~l10 
276:lO 

"'W 
=00 
~;OO 
23310 
,,"00 

,,~ 

71f.oo 
241WIO 
~'W 

27120 
~1l2(l 
2'113~O 
32490 

,,~ 

,,~ 

7386() 

,,~ 

'"'''' ,,-
t3860 

,,~ 

2.1800 ,,,,-
2.1iIW 
2:1800 
2"JAAO 
zasoo 

17670 
17870 
11670 

17670 
17670 
11670 
In,o 
17670 
1167{\ 
17670 
176 7(\ 

17870 
1767(1 
11670 
17670 

---------1-----

, .[ " 

18" 

24300 
24300 
~W 

33760 
28620 
a1178(1 

00'00 
2S26() 
26100 

337M 
2D:140 
at&$/) 

--i-

110" 

H.G 
~ I.O 
52.0 .. , ,-42190 

311,,10 
442'.?(1 

4 nto 
Hl20 
47120 

47720 
'11720 
Hl2(\ 

41720 
H7W 
47720 

HoW 
H7W 
Hno 

3.~:UO 
36340 
3~40 

36340 
3534(1 
35HO 

3&'''0 
3!~'~0 
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ST. PAUL FOUNDRY CO. m 

CONNECTION ANGLES FOR CARNEGIE BEAMS (LIGHT) 
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CONNECTION ANGLES FOR CARNEGIE BEAMS 
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ST. PAUL FOUNDRY CO. '" 
CONNECTION ANGLES FOR CARNEGIE BEAMS (HEAVY) 
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14' ST. PAUL FOUNDRY CO. 

CONNECTION ANGLES FOR BETHLEHEM BEAMS 
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r ST. PAUL FOUNDRY CO. 1<, 
CONNECTION ANGLES FOR BFTHLEHEM BEAMS 
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14. ST. PAUL FOUNDRY CO. 

I-- ---
CONNECTION ANGLES FOR BETHLEHEM GlRDER BEAMS 
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CONNECTION ANGLES FOR BETHLEHEM GIRDER BEAMS 
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GE."H ; nAL I NF'O IiMATIO N ON nI V~'l·.'lI A N I) IU\' F..TI NO. 
The pitch or di ll iance trom cente r to center of rivet. Ililouid not 

b., leM" thll n !I dl,u"l"lerM of the rlvct. In the nanJ:;es or bean'lI II.nd 
girder" whcn~ 1)'atcM more Ihan I~ Inches wide itT'" ...,ed, a n eJ:lr& 
IIn8 of riw~U with" ])Ite" not g,'cater thllll II Inc hell II hQu]d be d ri ven 
along ~aeh ""'ge 10 draw til ., ]).,, 1('11 toget h .. r. 

At the I!n (b of (:om prenlon member. the pitch IIhou ld not exceed 
~ d ht meter, of the rh'et for k lenlClh C'IU II I 10 I ~ tlmet! the width or 
diameter of the member. In girder IItifTt'nerll fh e pitch IIhould not 
exceed 6 Incl,,~ •. 

In the liang.". ot girder, and c hord ll. carrying nOorll, the pitch 
~hould not ex.ceed 6 Inchell. 

For nlf~mbera In com"res.lon. the 1IIIeh In the direction or t he 
line or etreu should not exceed 16 times the thinnest out.llide pia Ie, 
nor ~() time'S Ihe thlnne..l enclosed ],]ale Or shape with a maxlm"m 
of 12 Inchfll, and at right a" ... le ~ to Ihe direct ion or IItrelN the d lll_ 
tance betw een line'oJ of rlvcn IIha]1 nOt exceed 30 time" t he thlnne8t 
1, Iate or 8hal,e. )"or a n glell In built lIeetlonll with two I("auge lin es, 
with rl\"~. 1I1aggoered, the mR.J:ln,um pitch In the Une of fltfeu In 
each gauge line allall not exceed !4 tlmea til e tMnnes! I)late wltll a 
maximum o f 18 Ind,es. 

Oe nerally the dlUance between tile edge of any piece and the 
center of the rlvU hole .houtd not be leu than I\'- Inches tor"" and 
"% inch rlveta except In ban leu tha n Z~ Inch.,. wide; when pne_ 
ilcab]e It .hould, tor an .I.ea, be at ]eaat Z diameter. of the rlvu 
and IIhould not exceed 12 times th(, th k klleo!lI of I)late with a max
Imum of 6 Inche~. 

In figuring clearance of rh·et. for apeclal cue., aUow %. Inch In 
addition to illameter of head. 

The ahop coat ot round and ttaUene d head rivet. la the .ame while 
countenunk rive" entail more labor and expense. Counteraun!. holes 
a honld not be uled In platn of leu lh lcknea. than one-half the 
diameter ot rivet. 

CONVENTI ONA l. SIGNS .. 'on RI\' ETI NG. 

TwO tull heads. 

Counte rsunk far I ide 
a nd chlpopd 

Counte rl)u nk near 
aide and chipped. 

Cou nteraunk both 
Iidea and chipped. 

Clearance for 
Web Riveting. 

~ ~!!f . 

Shop Field 

0 -
0@ 
O l!l 
18l® 

Fa.r Nea.r Doth 
Side. Side. Sidn. 

F]attene d 10 'A>N high"" a '" 
or countersunk and I..Y '-...X 
no t chipped. 

Fla.ttened to %" hlgh.@ 0 t§l 
Flattened to %.~ high. ~ -a. ~ 

Rivett In Crimped Angln. 
Standard 

Rivet Olea. 

• 0fr 110( • - • 
1\ • I • 

x 

DIll .... (/! X __ ~ I U Ia. pi .. Iblou. of 
ellord..., .... bu'''' __ ''''''' lID. • 

MINUI V ~l lll VET S I ' A CI NG_ 

ttJl+ 
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ST, PAUL FOUNDRY CO. 

STANDARD GAUGES FOR ANGLES 
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MINIMUM PITCH FOR MACHINE RIVETING 
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STAGGER OF RIVETS TO MAINTAIN NET SECTION 
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Vatu,," bolo. M 10 U>erlf:h~ 
01 upper heavy ll",,_ture 
enouc" lor W" IIt""loO. 
V.I~ below or to lhe rlf:h\ 
~I ...,.".<1 heevy line _ 
I",," eDouch I.,.. "" Rlveto. 
Vol_ belo. or to tbe rll:hl 
ollo ...... he·yrll""_~ 
e Mulh 1M yt" 1II ,'e\.O. 

ST. PAUL FOUNDRY CO. '" 

Si l e of P late 



150 ST. PAUL FOUNDRY CO. 

STRUCTURAL RIVETS 

LENGTHS OF FIELD RIVETS FOR VARIOUS GRIPS 

DImensIons In 1nches 

-EF~l1+ $'~ ! 
- L~w,," •... -. !.. •• J..n1 Ih •.• ...: • , 

" • 
Grip Gri p • , ,. ,. 2 
IDche. Inches " , 

• " " It 0 
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• • • 
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.~ ." • .~ • .~ • • • .~ • .~ • · , 
3 3 

"" ~~ "a " 3 " 3 3 

3~ 3 
3 " 3 ' 3 , , ." lti :~ '. :~ 

Riveta ovcr 3J.i i nchtll in IC"ll;th '"'' not m:ldc io }i inch le Dlilt h •. 



ST. PAUL FOUNDRY CO. 
I------=..:c 

Si.c in ineh ... 
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WEIGHTS OF STEEL ANGLES. 
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ST. PAUL FOUNDRY CO. 

WEIGHT OF STEEL PLATE. 
Pounds per Lineal Foot. 
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• 00 
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-ST. PAUL FOUNDRY CO. 153 

AREA OF STEEL PLATE. 

N'_~ 

~~~ :E 
.!~. .,~ 
.!~ .Sf 
.~~I ,n 
"_, 1.03 

.9~ 1.13 
~ 1.22 

1.011 1.3 • 
1.17 \.41 

1.25 
1.4\ 
'.M 
I.n 

'" 2.03 
2.111 
2.3. 

'ro 
2.81 
3.13 
3.44 

3.76 
'.00 
'.M 
' .M 
'.00 
6.3\ .. ~ .... 
8.25 
'M .. " 7.19 

"' . 8.13 
8.16 
'M 

,ro 
'.M ,." 
'.00 
2025 
2." 

'" 2.81 

'.00 
3.38 
US 
4.13 

.ro .... 
5,25 .. ~ 
' .00 .. " e.76 
1.13 

'.ro " . 8.25 .. ~ 
'.00 
11.76 

10.60 
11.25 

TIIICKNE88 IN INCUES. 
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.!~ ." 

.781 ,:: 

.93 1.03 
1.011 1.20 

.~ 
l:ii 
i.31 

." 1.02 
1.22 
U2 

Ji" I...!!:. I " 

.87 :~~ 1.00 
1.011 1.17 U5 
U1 1.41 1.60 
1.53 U .. I l.n 

.87 1.00 1.13 US 1.3.8 l.50 

.98 1.13 1.21 \.41 I.M I.G9 
LOll 1.25 1.4\ I.M 1.72 1.88 
1.20 U.s I.M 1.7: 1.89 2.oe 

,.~ ,." ,." 
'.n 

1.76 I.U 2.00 
1.91 2.11 2.U 
U9 2.M 2.60 
2.4\ 2.68 2.a 

1.31 1.50 1.89 1.88 2.0$ 2.25 
1-42 I .'" 1.83 2.03 2.28 2.44 
1.63 1.76 1.97 2.19 2,41 2.63 
1.G4 l.88 t.L1 2.34 U.s 2.81 

2.H 
2.M 
,.~ 

3.06 

2.&3 : .81 3.00 
2.84 3.~ 3.26 
3.06 3.U UO 
3.28 3.52 3.15 

1.76 
1.07 
2.19 
2.41 

,.~ 

2.84 
'.00 
3.28 

'ro 
3.114 ." 4.81 

6.25 .... 
6.13 
'.M 
'.00 
7.44 ,." 
8.11 

8.76 
0.111 
0.e3 

10.00 

10.60 
l1.as 
12.U 
13.13 

2 00 2.25 2.60 2.75 UIO 3.25 3.50 3.7& 4.00 
~.U ~.63 ~.81 3..OP 3.38 3.&0 3.9-4 4.~2 4.00 
2.50 2.81 3.13 3.H 3.7$ 4.(1& 4.38 4.GO $.00 
2.n 3.011 3.44 3.78 4.13 4.47 4.81 5.16 $.60 

3.00 3.38 3.75 U3 4.60 4.88 6.75 6.1\3 e,oo 
3.25 3.&0 UICI 4.47 4.88 6.211 5.&11 6.011 6.00 
3.00 3.Q.4 4.38 4.81 6.26 6.GII 6.13 6.66 7.00 
3.7~ 4.22 4.&11 U6 6.63 6.09 6.66 7.03 7.60 

HIO 4,60 6.00 5.60 0.00 6.60 7.00 7.60 8,00 
4.60 $.0& 6.(13 6,10 0.75 1.31 7.88 8.44 0.00 
6.00 6.63 6.26 e.88 7.60 8.13 s.n 11.38 10.00 
6.60 e.III 6.88 7.66 8.2S 8.U4 11.43 10.31 11.00 

6.00 e.75 7.60 8.76 11.00 0.75 10.60 11.25 12.00 
6.60 7.31 @.13 8.114 U6 10,66 11.38 12.111 13.00 
7.00 7.88 8.76 0.63 10.60 II.U 12.25 IUS 14.00 
7.60 844 11.38 10.31 11.25 lUg 13.L3 14.0& 1600 

8.00 11.00 10.00 11.00 12.00 13.00 14.00 16.00 If.oo 
8.60 11.66 10.M 11.&9 IU5 13.81 14.88 15.9-4 11.00 
11.00 10.13 11.75 12.38 13.60 14.63 15.75 16.88 11.00 
11.60 10.&11 11.88 13.06 14.26 16.44 16.43 17.81 111.00 

10.00 
10.60 
11.00 
11.60 

12.00 
13.00 
14.00 
16.00 

I U6 
11.81 
12.38 
12.114 

13.60 
14.43 
16.75 
16.88 

12.60 
\3.13 
1!.75 
\4.38 

\6.00 
\0.26 
17.60 
18.7& 

13.76 15.00 
14." 15.76 
16.13 16.00 
16.81 \7,26 

10.60 18.00 
17.88 111.60 
III.U 21.00 
:1(1.113 :n.60 

16.26 
17.00 
17.88 
18.611 

\11.60 
!!.~3 
::.?6 .. " 

\7.60 18.76 20.00 
18.38 10.611 21.00 
\11,26 2O.M :n.00 
20.13 21.66 23.00 

21.00 ~'!il 24.00 
no. ~4.:38 fe.OO 
24.60 .25 I~'~ 
26.26 . 13 r.'OO 

U6 11.00 11.25 \3.60 15,n 18.00 2O,U 22.60 24.75 27.00 211.25 
7.88 10.60 IU3 15.75 18.38 2UlO 23.113 2&.76 28.88 31.60 St.13 

1.60 ~.:6 3&.00 
$6.75 11.38 42.00 



ST. PAUL FOUNDRY CO. 

WEIGHT OF SHEET STEEL 
POUNDS PER LINEAL FOOT 

United States Standard Gauge 
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!oj U .liISS IL&S(~,&o 1I .00

1
IS.:!!: 1 6_:r.1i_~2 1 01215. ZS.OO ~.~1 31M 35 00 

D I • . 156$ IO_G:!
I
II.6012.75

1
13.SI 14,r,15,1N li, 13:r.l,3 25.51 2e.M 2S.Uo 31.88 

10 I, .14003 05(110 Al1U6112 .• 113.3611.3111~1 .!I) .OS 22.% 23.90 25 80 28.68 

II hi .125 8.00 ~,~ IO.20I ]1.~ 11.1)( 12.7515.3 17.s.; 2(1,010 21.15 22.~ Z5.00 

III I , .10038 7 .• 3 S.IS 8.93

1

0.68 11) .43 11.1613.39 15.62 H.M 18$D 20 .09 22.32 

1:1 /. .0'.13;5 6.37,7.01 7.M 8.~ 8.9"! 9,5(11 1.4,13,3 1529 1593 11.21 19. 12 

I" t . .<mU3 5_31 5.83 11.36
1

6.89 ;.42 7.91 11.$ ILl IZ.H 13.z:!t U31 1~1I4 

1:'1 ,to .0;031 4 'SI6.~ ~.j316.21 G.OI 7.1. 8.64 10.11 1I .5~ 11 ,1' 12 Q( U .14 

1 6 ,'t .0025 425 U ij st.
1 

5.51 ~.1l3 11.17 7,~ 8.00 10.ZI 10,1lI II.~ 12.74 

17 ,I. ~ 3.l!2 4 ~ 4.$8 4.00 5,31 5.74 0.119 8.01 9.1g \l.r..; 1032 II.U ,. 
" " :1.10 3N ... ~.42 4.7ti 3.10 0.12 7.14 8.16 8~D 9.17 10.20 ,. ,I. .013,5 291 ,." 3.51 3." ~ . 17 4.4n 5,Y. .. , 7.10 7.43 "" S.Q2 

•• I, . 0l1':' '" ~.81 307j3.:t1 ,.~ '.S; .... , .. 6.13 ••• .... 1.M 



ST. PA UL FOUNDRY CO. J55 

STANDARD GAUGES. 
COMPARATIVE TABLE. 

Thiek,,_ in Decimal,. of an I""h 

Bi. mlnJ' Unitt<! Am"rican Briti ... f; ... ndard ham W"'e ,~- Wito Trent.on Imperi"l Bitm''''· OaUlilO (8.W.0.) Su.nd"rd Ameri~ ... n 
Number abo know" 8h.,.,~ and ~ St.eel and %"~ Sl.IIndard h&mSh.,.,t 

III Stub. PI"I.e, hOD Brow .. '" Wire Co. "". Wire and Hoop 
Il'(>D Wire '" Steel "'.~ (8.W .0.) (B. &G.) 

0000000 .... ... .. .000 .. .- .• 000 ....... . .000 ... .... . . 
000000 .. :000' ... .46875 . ... ..... . .• M ...... 

00000 .4375 .51MOO · ."'" .• :4ilO • 432 . .... 
0000 .• M .40025 .'00000 .''''' .'00 .<00 .. . 

000 .425 .375 .4000012 . 3625 "" .372 .... 
00 ."" . 34375 ."'''' .3310 "" . '" .4452 

0 .'" .3125 .324861 .- ."" .324 """ , ."'" .UIIZ5 .289297 ."'" '" ."'" ."" • .'" .2&625 .257627 .2625 .'" .'" .3147 • .'" ." .229423 .2437 '" .252 ."'" • .m .234375 .2().IJ07 .2253 .n, .'" .,,., 
• .'"' . 21875 .181~ .""' .m .212 .2225 • ."" . 203125 .162023 .1920 · '''' .192 . 1981 
7 · '''' . 1875 .144285 .1770 .175 .176 . 1764 

• .'" · 171875 .12&490 .\620 · '00 .,ro . 1570 • .148 . 10025 .114423 ,1(83 . 14~ ., .. .13118 .. .,,. · 140625 , 101897 · ''''' · '''' · '''' . 1250 

" · '''' . 1 2~ .000742 · ''''' · 1175 . 116 . 1113 .. · '''' · 100315 """'" · ''''' · '''' · '''' "''' ,. ."" .00375 .071002 .0015 .0025 ." ."'" .. '" .078125 . 00"" ""'" .... · "'" .0785 .. .072 .0703125 

~i 
. 0720 .• ro .072 .0000 ,. ."" .0025 .0625 .00' .OM .0025 

07 .'" .05625 .051,0 .0525 ."" .-,. ."" ." .0475 .. " '88 .0495 ,. 
"" 04375 .0410 "" .08' .0440 

.0 .'" "" .0348 .", .'"" .'''' .. ", .034315 .03175 .", ", .0349 

•• .m .03125 

i .'''"' .M" "" . 03125 •• .025 028125 .0258 .025 ". .02182 .. .,n .. " .''''' .0225 .022 .02476 .. '"' . 021875 .'''" .'''' "'" .'''"' •• .018 .01875 . , .0181 .018 .018 .01001 

"' ,016 .0171675 .0173 .017 .0164 .01745 •• .014 .010025 .0162 .016 .0148 ,015625 

•• .0 13 .0140025 .011257 .0150 .015 .0136 .0 131l 
.0 .0 12 .0125 .010025 .0 140 .014 .0124 .0123 ., ,010 .0109315 .... '" .0132 .013 .0116 .0110 
32 .008 .010 15625 .0079Ml .0128 .012 .0108 .008' •• ."'" 009375 .00_ .0 118 .011 .0100 .""" .. , .om .00859315 .00000' .0104 .010 .""" .0077 

•• .001i .00711125 .005615 """ .000' .oos. .-.0 "'" 00703 1:./.5 .00... .0000 ."" .om, """ .7 ...... . ... . 000040021i .00-1453 .000> .""" .- .OOM 
as ........ """ .003{165 .OOSO ."'" .0000 .""" •• ... ..... ... ...... . .003531 .0075 .om, .""" .. .... .. 
'0 ......... ... . .003 144 .0070 00' 0088 .... .. . 

J 



156 ST. PAUL FOO'NDRY CO. 

APPROXIMATE RADII OF GYRATION 
COMMON BUILDING AND BRIDGE SECTIONS 



• 3 ., 
• • 
7 • • ,. 
" .. .. ,. ,. ,. 
" ,. , . 
•• .. .. •• .. •• •• 
27 
.S •• 8. 
a. 
a. 
a • •• •• n .. ,. , . 
•• o • . , 
•• •• e. 

ST. PAUL FOUNDRY CO. 

MOMENTS OF INERTIA OF RECTANGLES 
NeUtla1 1 .. . .................. ........... ..... . 

1.')7 

." .. " ." 10.42 
18.00 

" ... 42.417 
110.1& 

."" lIo.'n 



'" ST. PAUL FOUNDRY CO. . 
M OMENTS OF INERTIA OF TWO PLATES 

, , 
Moment.> 01 'nCO-I'" of Two 11&1<10 

X------L OS t; ISCH Wtl)t~ 

d About A.to X-X 
J 1)1$I~ ~1"""rOO rro ... , ,,,,Ide 10 I,IIIdo 

E. ,.::::;:l For Mo"'~n'" 01 In ... !la. doduotinK r.,.. rI_ ~o"'". 
m"ltlpl~ lal>u,"" value by JOCt wIdth. 

, T hlct_ 01 1'1&1<1010 Ino ..... ,. 4 'I • 4 , 
" 

, 4 , 4 , 
" 111 

, , 
" ••• .. , , .. "' ' M 17. ' 13.8 Ih.4 17.2 I~,II 20.7 ~t .7 

'" '-' .J " " •• 11.4 13.1 '" 18.G UU roo 22.3 .. ~, 

'" " .. , ,. ... '"~ 12.3 14.1 M,P L7.~ lll_~ 2J.~ 23.9 ~, '" '" I, •. , " ••• 11.3 13.7 lU 17.0 19.1 21.2 n.1 26.6 ~., ~, 

• ., •• 10.8 13.2 1~.6 18.1 ro.' ~, ro, ~ .. 31.~ 34.~ 37,~ W., 
'" •• .. , 11.& lUI 16.& 111.2 nil 24,7 27.6 ao,h 336 U.' 3\1.7 43.0 
~l} ••• ••• 12.1 14.8 17.5 20.1 23.1 ro, ~, 32.2 3.\,3 38.6 41.9 "45.;' •• 10.1 12.S 16.6 18.S 2Lt U .• 27.5 ro.I ~. 37.2 W. .t.1 47.7 , .. , 10.7 '"~ IB .5 19.6 ~. 2.\.7 n.' 32.3 M.7 nI 42.8 46.4 00.' 
'" ••• ll.l 14.3 17.4 rol ~. ~. , JO' 34.0 37.6 41.2 a.o 48.8 52.1 

'" r..8 L \.\1 IS.I} 18.3 21.6 25.0 2~.5 n.' 3.\.1 3'1.6 43,3 47.2 51,1 M.~ 

" .. , 12.[; 1$.8 1'1.1 22.7 ~, ~ .. m 37.6 u .• 4S.4 40.[; ~.7 61.'1 

" ... 13.1 18.6 ~ .. 13.8 n.~ 31.4 3~.J 3~.a 43 .• 47.6 ~1.'1 116.2 00.1 

'"' " 13.8 17.4 21.2 ~S.O ~, ". 37,0 41.2 4 ~.~ ... M.3 58.M M.~ 

:g~ " 14.!> 18.3 22.2 211.2 30.3 :11.~ 3~.7 431 47 .• \ ~2.1 00.1 6 ' .~ M.3 
I.' IS,I 10' n.' ~ .. 31.7 36.0 W. 45.0 40.7 5H 50.2 00.' 69.2 

" " 18.8 23.7 ~I 3.1,~ ~, '4.2 49.S 1>\. 4 81.0 00.' 72.~ 18.~ M' 17'. ••• 19.5 24.7 ~ . 35.2 '" '~.2 61.8 [.7,6 f>3.S m. 7~,6 ~1.7 lIS.1) 
12 \i ' 0.0 20.3 25.7 31.' 00.' n.3 4H.O 1>1.11 MI.8 M.' 72.' 7~.t 00' gl.3 
12'< 10.4 21.1 ~I 32.~ ~., 43.9 4'1.'1 M.' 62.1 00. ' H.d 81.3 M' M.I 

" 12.5 26.4 no ". t r •. e 62.8 '" 00. 14,2 81.7 811.2 00.' '(1-1.7 112.1 
14" '2. 9 ~, 331 00. ' '7.2 M' 61,' '" 78.g ~ .. ~, 100.2 108.3 116,5 
14 'i 13. ' n.2 .14.3 i1.l> 4~.8 M.I M' 71.!> m. 81.3 9U 100.& III.V 1203 

"" 13.8 28.' M.' 42.11 00.' M. ... , 73.11 ~. .... ". 10(1.11 Ll~.S 124.2 

" 14.3 n , U.I 44 .3 62. ' ." 00' 78.3 8'.7 00.' 101.7 1!(l.4 " 9.2 128.2 

'" J4.~ 30.0 37,' 45.8 M' 62.0 ft~ 78.8 87.4 ." 1(1-1,11 113.9 123.0 132.2 

"" 16.3 31.0 3'11 47.3 M.6 00.' 81.3 00 , 00' 1082 IL1,4 I:M,S 13lI.3 

''" 15.7 37.0 40.J 48.7 67.3 M' HQ ~. 02.9 1(W.2 11L,5 121.0 130.7 14(1.4 

" 1'.2 33.0 41.6 00' 5U .. , 712 00.' ~. 105.3 114.' ' 24.7 134.6 144.7 

'" IIl.S 3U ... 51.11 00.' 70.2 m.' ~., ~.I 108.~ II~." 1211.4 laN.1I H~,O 

"" 17.3 35.1 44.7 43.4 fl2.~ 72.3 ~ I. Q 91.1 10L.II LL 1.7 121.11 132.2 142.7 1!o.l.3 

'" 11.8 36, 1 4~.6 M' 00.' 74.4 ~., ~ .. 1(H.~ II4.g 125,4 1;1(1,0 146.8 157.7 
18<. tU • U M • M' 70.4 117.9 ... II 1.4 123.3 135.6 147.1 111(1.1 172.1 18.\ " ,IS'~ 21.7 43 .9 M.' .... 7~.5 00.1 102 2 114.3 1266 13g,0 '51.6 HIt,3 177.2 1110.3 20', ~., ~2.5 M. ' 7V.1I '3.~ 1(17.7 121,9 1311.2 100.8 1M,'" 180.3 1'16.' 210.6 ~., 

"'" .... M.' e7.? 81.7 95.9 110.3 124.8 1311.6 1 ~.4 1(\\1.4 11",6 .." 21[;.6 231.3 

"~ 31.3 .. , m. '" 112.e IZ94 1411.' 1~1,6 (,;co.s 198.!> 216.2 234.1 252 .2 270.5 

" 32.0 M.I ~1.3 98. ' II~.I 1323 HD.1l 167.2 IS4.9 20'1.~ 220.9 239.2 2~1.6 276,3 ." :11.1 76,0 94.3 113.7 1~3.3 Lr~1.2 173.2 IlI.H 2\.l.~ 2:j4.6 2 .... \.3 2711.3 = .• 3 1 ~.0 

"" 37.9 70.ft 00.' 116.0 136.0 15I},3 1711.1 197.3 21~,1 23D.2 2tl(l.4 2S ' .~ 303.6 325.3 
~'&\. 43.5 87.~ lIO 3 132.9 1M.' 17~.9 2(12.2 22~ ~ 1411 ~ 27.1.5 291.6 3~20 346.r. 31L..~ 

"'" 44.3 I'I'J." 112.3 1:'''',4 1['" 7 IMl.3 ~'(WI 0 2:10.0 2M. ' n~,s :q).1. I 32H.0 3.'1.1 J) a78:! 
211'. 00.' 101..\ ' 21 .• ~ 1!>3.7 1>101.0 2Of •. 1 2XI.'" 2f,o,1\ 2~~1 m .. \ 34:1,2 :171.2 399." "2~0 28'- 51.2 100.3 111')7 166.3 1S3.2 210.3 t3U 2<\0\"1 ~'9'~.Q 32O.!I :\-IY.2 311.6 40(1.3 4J..';.3 

. 
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160 ST. PAUL FOUNDRY CO. 

W ITH LATERALLY UNSUPPORTED 

16,,~ 9\1.10 ro .• 111.82 25.5 1I.'I.s.~ M.' 76.84 35.6 8II.HI 15.11 0000 w .• QI.66 2.~.1I ~OO M' 75.15<1 3[,.~ l1li,01 
15.7 l1li.11.1 ro, DU.o 2S.7 1I.'l.1I.1 .10.7 76 .• ~2 M.' ~UWI Ih.1I !I/!.711 m.< ~1.3.~ 2~.1I sa.a7 30.11 75.311 as.~ 111.72 
15.0 98.&\ m .• DUD lUI .,.m 3n.9 15.21 n,1I 87.M 
1~.O 0000 21.0 DUM ~.o ".00 31.0 76.% 36.0 67.~l 1ft. I 00.00 2L1 00.'" 00' ,,~ 3[.1 14.119 361 ~7.27 111.2 08.22 21.2 00.72 00.' 112.72 31.2 H .H .16.2 G7. 1 ~ 111.3 98.08 '" 00.00 00.' /I2.M 31.3 74.~ 38.3 6O.DS 
UH D7.1M 21.4 00.4' 00.' 82.39 3J.4 74.42 00' oo." 
111.5 !l7.SO 21.5 00.2S 00.' 112.23 ,,1.5 74.2IJ 36.6 00." 111.11 97.&5 21.8 00.00 00.' 112.07 31.11 74.11 00' 66.54 18.7 97.51 21.7 89.93 00.' 111.91 31.7 73.95 00.' /111.311 III.!! 97.3 7 2L.~ 811.78 00.' 81.1.\ 31.~ 73.79 31\.11 811.25 
16.' ~1.2a 21.9 SO.U 00.' 81.&9 al.II 73.M ". M.ll 
17.n 97.08 22.0 !ID.46 21.0 81.4l 32.0 73. 411 37.0 M,1lII 
17. 1 (1(1.94 n.l 89.30 27.1 8 1.27 32.1 73.3.3 37.1 M.~2 
17.2 " .. 22.2 89.14 27.2 11 1.11 32.2 73.17 37.2 %.67 17.3 116.65 22.3 ~~ 71.3 ll(l . g~ 12.3 73m 37.3 M~ 
17.4 ".00 22,. 88.82 27 .• SO.78 32 .• 72.86 37.4 M,3~ 

17.~ 116.35 22.5 ..... 27.& 86.02 32." 7UI 37.~ M.~ 17.6 116.2 . 22,~ S!UI 27.~ .... 32.6 72.65 37.6 MW 

'" 00.00 22.1 8/j.~ 27.7 "'.w 32.7 72.40 37.7 6495 17.11 95.92 22.~ 88.IV 21.11 SIl.U 32.8 72.25 37.S 64 .~ 1 
17.9 95.77 22.9 ".00 27.9 79.9S 32.9 72.09 37.9 64.67 
18.0 95.62 23.0 87.117 ~, 79.82 33.0 71.9-1 :1.8.0 64.&2 18.1 95.41 23.1 87.11 28 . • 79.M 33.1 71.7S "., (11 :1.8 18.2 9.\.33 23.2 117.M ". 79.00 ~. 71.63 " .• '"" 18.3 95,17 23.3 8739 "., 7V.31 33.3 71.411 ~1I.3 ,"00 
111.4 95.O"J 23 .• 117.23 ". 79.18 ~. 71.32 ~. 63.\16 
1115 Q~ .87 235 87.07 '" 79,02 .13,& 71.17 38.6 63,~1 
1~.6 91 .72 23.6 S6.~1 28.6 78,86 33,R 71.02 38.ft &a.67 
18.7 01.57 23.7 1I6.n 28.7 111.69 33,7 10.87 3~.7 63.1.1 18.H 114 43 23.8 S6 .• \~ 28.11 7H.I'J 33.8 70.12 3H.~ &a:m 18,9 lH.27 23.9 86.43 28.9 78.38 33.9 70.~ 38.9 6325 
\9.0 9-1.12 21.0 l1li.27 no 78,12 31.0 70.11 a9.0 63.11 19.1 9-1.97 "., 84.11 :l!iI.1 7K~ 3".1 70.26 a9.1 &2.97 

'" QJ.R2 21.2 85.91 n. 17.110 31.2 70. 11 3~.2 &28.1 111.3 93,1\6 24.3 85.78 ~, l1N 3" .3 w.~ aII.3 62.ftD 
19.1 93,61 2-1.4 85.02 :!\I. I 77.6!I ". w.~ 39.4 62.M 



[ ST. PAUL FOUNDRY CO. 161 

Allow.ble Working Stress for Columns. Variolls Ratios Ilr 
10 TboulAl1d. of PoWlda. 

~~ 



lG2 ST. PAUL FOUNDRY CO. 

SAFE LOADS FOR CHANNELS LAID FLAT IN 
THOUSANDS OF POUNDS UNIFORMLY DISTIUBUTED 

R.t ........ fib .. It'- 18.000 1111. per 1KI"'f' inch. 
T..t>le ,,!too 8ho ... ted r""~tJo",, ie IhO\laOlnda of 1K'und. from _f~ ""if,.,.,,, I"." ... 
D.lIocliOM Ibo ... " ill ;DOh.. Ib""" \0 riahl of wry II ... " ... e...-;v. for plute, «"linc. 

--Wei,bt 
Len,th of 1.,1" in leet 

Wei,b 
e" 

Siz. 

15 " 

12' 

1 0 ' 

9 " 

I'e, 
Yoo' Bile Yoo' 
00 .... 3 5 0- 0 • Pou"d ... I~A II .• ., ., .. ..S ., uu ". 13.2 10.2 •• M ., , .. .. , 0 " I\.6 .. 12.6 ••• U . , 

• • ., ••• De8 . 
0.,. ." •• ., U.7 

" . •. , , .• ., •• .. , ., .. 7 " .. , ... , .• 
!~:: 

.8 2 .S 0.,. ... ,., .0 .8 .4 10.~ 
Dell. . .. · .10.1 .' .2,.34 6 " 11.2 

" ,., 4.6 a.6 .0 l.6 ~.~ I . Den. ... .. , 3.4 .8 2.4 I. l. I . 5 " ,., 
0., . ... · .1 . 17 v'. .3 Dell. ,.. .., l::~t ~.U 1.7 I. 4 " , .. 

13.4 ,., 1.6-IIA I. 
3 " I 

"',. 
Dell. · .13 .1 .2[,1 .33 .41 • •• I~n. 

COEFFICIENTS OF DEFLECTION, UNIFORMLY 
DISTRIBUTED LOADS 

" . , of a uctlon .)'mmetrlcal about 
channd@, ~eu. etc .. divide the coer
to given ' I)an "nd fi bre .Ire .. b)' 

n .. channel. 1:"1.1([ flat and angtu, 
dl.tance from the neut ral .. :1 .. to 

tabu lar coertl. 

I 



ST. PAUL FOUNDRY CO. If,~ 

2 I ' 

I / 
PROPERTIES OF ZEES 

I - ·-I 

II 
!. 2 

~i.." Arp~ ,hi. \-1 I A1i. 2-2 A1i. 
w cilfh , "' ,~ 

Thick- 1"" s..- , 
Depth FbnKeII 0" ' 00' tinn --'-- , S , , , min 

--'"-.- -""Tn':- --"-,.- -u:;;:- ""Iii":' ---- ~ ~ '" ' '" '" ' '" ' '". -- -----
'4 ,~ n 34.6 10.1 1 " .. 22'2 16.4 192 1.37 "' 0,8,3 

'R III 32.0 9.40 46.1 2.22 1[',2 17.3 1.36 ,., 0.82 

" ". 8.63 42.1 2.21 14.0 ]5.4 1.34 ,., 0.8\ 

OJ, ,~ U 28.1 8.25 43.2 ,." 14.1 16.3 1.4] " 0 .84 

OR !4 2[,.4 7.46 "., 2.28 12.8 14.4 \39 ••• 0 .82 , R n.8 'OS 3UI 2.28 11.5 12.6 '''I " 0.81 

"~ ,~ 

~ 
21.1 6.19 34.4 2.36 \1.2 12.9 1.44 3.g 0 .84 

OR ,. 18.4 5.39 29.8 235 
,. 11.0 1.43 " 0.83 

" ,~ 15.7 '.W 2[0.3 2.35 S . " 1.41 , .. 0.83 

5J.i ,~ /' 28.4 8.33 28.7 '''' 11.2 14,4 1.31 •• 0.76 
5,0. ,,, W 7.64 26.2 ," 10.3 12.8 1.30 ••• 0 .74 

0 3~~ .\ 23.7 6.01l 23.1 1.84 ,., 11 A 1.28 " 0 .73 

ij,'1 'H ;t 22.6 6.64 24.5 1.92 '" 12.1 t.a5 " O.7G 
OR !ll "" [,.94 21.8 Uti " 10.[, 1.33 ,., 0 .75 , 

" 17.9 5.25 19.2 ]'01 " " 1.3\ ,., 0 .74 

" ..... ,~ 

~ 
L6A 4.81 19.1 1.99 ,. ,., ," " 0 .77 

r.O; ,,, 14.0 4.10 16.2 1.9\1 , .. " 1.37 " 0 .76 
0 'K 11.6 HO 1304 1.98 " ,., 1.35 , .. 0 .75 

4 !, ]4 11 
23.0 6.75 15.0 1.49 " 11.2 "" ••• 'OS 

'R "" 6.14 13.5 1.~8 
., 10.0 1.27 ,. 0.67 

• '" 18.D 5.55 12.1 1.48 S. , " 1.25 ,., ,." 
.~ !4 q 18.0 5.27 12.7 1.55 .., 

" 1.33 " "" ." 15.9 ' .M 11.2 1.55 " " 1.31 " 0.67 

• '. 13.S 4.05 " 1.55 ., ., "" ,., ,." 
.~ !l\ ~ 12.5 '" \l. r. 1.62 .., S .. ," " 0.69 

'R tI 10.3 'OS " 1.62 " " 1.34 "S '.OS 
• 'R 8.2 2.41 .. , 1.62 3. 1 ., 1.33 ". 0.67 

'" ~~ l\ 14.3 4.18 5.3 1.12 ". .~.7 1.17 2.3 '" , 1:!.6 3.69 ' .S 1.12 3.1 ., 1.\5 ,., '" 
'" 1\\ II 11.5 , ... '" 1.17 ,., " 1.\0 "'I'M , 

" S.S 'SO 'S 1.16 '.S ,., 1.11 1.6 O.M 

'R i~ • S. 2AS '.S 1.21 '" '.S 1.21 1.4 0.56 , K " 1.07 ,., 1.21 ,., 'S I.HI 1.1 0 .55 



,,, ST. PAUL FOUNDRY CO. 

PART II 

CASTINGS AND MISCELLANEOUS PRODUCTS 
ORNAMENTAL CAST AND WROUGHT 

IRON WORK 

Section 1 

Safe Loads of Cast Iron Columns 
Cast Iron Column Bases and Details 
Cast Iron Bases and Caps 
Ornamental Columns, Pilasters and Caps 
Cast Iron Separators, Plates and Washers 

Section 2 

Coal Hole and Calth Basin Rings and Covers, Light and 
Heavy 

Catch Basin Frames and Covers, Light and Heavy 
Manhole Frames and Covers, Trap and Drip Pan 
Special Frames and Covers 
Waterpipe Specials 
Clcanout Doors, Smokestacks, Coal ChutC!l and Sidewalk 

Doors, Stoves, Boiler Arches and Grates, Chimney 
Caps, and Vents 

Corner Guards, Thresholds 
Cast Iron Spandrels and Sills 
Cast Iron Letters 
Miscellaneous Wrought and Cast Anchors, Hinges and 

Stirrups 
Flag Poles, Sockets and Bases 
Stairways, Handrail Brac.kets and Railings, Fire Escapes 
Gates. Fences and Grilles 
Door Frames, Guards 
Area Grates. Anchors and Bolts 
Prisons and Prison Equipment 
Machinery 
See Index 
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ST. PAUL FOUNDRY CO. 

EXPLANATION OF TABLES ON SAFE LOADS FOR 

CAST IRON COL UMNS 

The loads in these tables am based Oil the fnllowlIlg lorlllul~: 

80000 
p = --.::=:,

(121,)2 
1+-

SOOJ' 

p = 

In Wllich-

80000 

3(121,)2 1+-__ 
32Q(kP 

for rou nd ('Oi Il1l1ll"_ 

for Tc(·t'lngular I'olumnll. 

p - pr('8!jUTe ;n polmdg per 8(llIllre lUi'll. 
L = \('ngth in fecI. 
d (luhide di9melcr or Ir'n" ~idt' of T('Clangie ir inches. 
Foe-tor of l\9fely, 8. 

It \s assum ed that the columns aTC set with the care usual In 
building work, that the bases have a square bea r ing, and that the 
enda or the sllafts are accurately turned to a true plane. 

~'o r dlnmete rs or lengths intermediate or those gh-cn In Iho 
table, t he loads llIay be found by interpolation. 

For I)ractlcal purposes It mny be lUlsluned thnt the loads dhlllnish 
III the same proportion as the thick ness of the metal, the ouler 
diameter remaining the same; but wllere tile thicknellS Is In· 
creased speclnl calculations wll! be necessary unless lhe new thick· 
ness IB ien than UI of tbe outside dis meter. 



1G1l ST. PAUL FOUNDRY CO. =l 
SAFE LOAD IN rOUNDS FOR ROUND HOllOW CAST IRON 

COLUMNS WITH SOUARE ENDS 

i<t'tlllh of Column ;" Feet.. 

" 



ST. PAUL FOUNDRY CO. 

SAfE LOAD IN POUNDS fOR 110UND I10I.I.OW CAST mON 
COLUMNS WI TH SOUAI?E ENOS 

167 

• 
• 
• 
, 

" 
'" 

" 
I:: 

.. 
•• 

•• 

•• 



ST. PAUL FOUNDRY CO. I 1 168 

7~S~A~rE~' I~,O~'\D~I ~~~~ FOR SQUARE IIOI.I .OW CAST IRON 
~ WITII SUUARE ENIlS 

or Column in F""t. 



r ST. PAUL FOUNDRY CO. lG!l 

SAFE tOAD IN NJUNIlS FOIl SQUARE 1I0U.OIV CAST IRON 
COLUMNS WITII SQI!ARE ENDS EJ:::r=:: 

• 
" , 
s 

.. 
,. 
,. 



"" ST. PAUL FOUNDRY CO. 

SAFE LOADS IN POUNDS FOR I!ECTANGULAI! CAST IRON comiNS 



--
ST. PAUL FOUNDRY CO. 171 

SAFE LOADS IN POUNDS FOR RECTANGULAR CAST IRON COLUMNS. 
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m ST. PAUL FOUNDRY CO. 

BASES FOR CAST IRON COLUMNS 

•• I 
Thitk_ Poi.., of I'lott so. • • (ON ..... , __ ,) w.;,/>t of 1'1a.., W.w,l "'"_. "." (L ... l St.-I 

• " • IhLh '" ."" lOs lOs Iii .. ," ---- - ----------• , 16. lax zr.' ,. · 12s1Z.Z " · ---- -• • IGsih ,. '"" · 12.12.1~" "" · • 
• , lh lh 'W '" · 141H.U, '" · 
7 " ISzlh 2t,' , .. · 1411412 '" · 
7 , 20120.2' , ' ,., · 1621612' 2' ,~ · --• ., 3)%2012', ' ,., · Ihl61ZU' 125 · --- ------• I', Zi oN. 6 "" · U1181z>,t' 'M · -- -----• , 21.2~1 • 2;0 · 1811l:\.Z\i' 175 · ----• , .. 3!lx3(h • '" · 2012IhZ', ' 'M · 

•• , ;!!hZlh , .. · 2U I 20 I Z'{' 'M · -----.. I'i 3h3hlO jlS · UIZ~16 ----
" , 31)130 1 8 ". · 2h2~IG 

--
" " i ",.361 10 '" · 28 12817 

- •• , 3l13h 10 '" · 2812817 ---- --- -- ----- --- -•• 1'. 39138112 ''''' · 3(h30.S 

llau. marked thus ' are beveled to % thicknes. shown. 
Basea or greater thi ckness than ~%" will be ribbed. 

.~ · 
,~ · ,., · .. · 
.~ · 

Above Blzes are balllJd on a prelleur(1 Of Z50 pounds per square 
Ineh for mallonry and 500 pounds per IHluare Inch for cut atone. 

81lell gIven can be varied for allowable load on concrete from 
taO to 450 pound, per ,quare Inch. 

BUei for column, leu than 8 feet In length and load ed to fu ll 
'ate load and bABe, tor column, ot thicker m"'tal than liz"" Ihown by 
more than % InCh will r8qulr", Bpeclal calcu lation. 

Thlckneu of m",tal In ribbed bue. lame aa thlckneu Of metal 
In columns. 

WelghtB of ribbed bale. are appro::l[lmate only. 



ST. PAUL FOUNDRY CO. 17J 

STANDARD CAST IRON COLUMN BASES 
AND FLANGES 

, 
8ioeofColu"", , 

" 
SioeofColulnll .. • '" ll! , , , , , • , 

" IOii , 
,3~ !~ • .. " • , ,., 12~ , 
" " " "ll " " 

, 
" " .. " " l~a " " "il " .. 
" " '" " .. ~ " .. '" "il .. " " " " " " " " " " ,,~ " " .. 

DIMENSIONS OF STANDARD PIPE FLANGES 



,7< ST. PAUL FOUNDRY CO. 

. .,; 

~ r . 

,~,~. 
• ; < ~ 

• ... .i t ~ 

~ 'r Ii 0 , . ~ 
~ Yf j':; eles 

, 
• n ! .s 5 

0 

0 , " 

I 



r ST. Pi\UL FOUNDRY CO. 

CAST IRON POST CAPS, BASES AND QUILLS 

n 
~I ,,, 
" " 

n 
IL 
i, 
" 

~---------).. "Jrnnulv 
,"'1,,- 1 

C ,t" FOil " ' 0(1) 
"OS' I'S 16: {:J ItUl':II S 

, 
J.~t •. 4 

II,\ SI; " ' Oll 'woon 
)'05 '1' 

"'Ig . 7 
1.1.\"1'; , ·'Olt Itnl 'II 

(; \1"'1' IRON C O I.I1"" 

=='=iJ 
r'lg. 2 

111-; .\ IIJ ... H ) ') , A'I' ''; 
FO il WOOl) G lUUE Il 

)r-w---~ 
, ••• __ • -_ •• ~-. _ . n --~ I 

,,'Ig . 5 

III\ S I': ,,'un S"'''; _,a . 
COI. lU IN 

~~~ 
"J] II 117 

Fl&". 3 

(.',\1' " 'Oll " 'oon 
,'os'I'8 ,(:. (l nUJEHS 

Fig. 6 
II ,I SE ,""On 'VOOD 

)'05'1' 

[3 
][ 

F'lg. 8 
(lUII , I . " 'Oil \\ 11011 
"OS'I' .& G lIlIn; lt .!! 

W6 hlLvo stock 1) 1I. 11~ rrl!l tur various lIlle, o t poet caplI, 'ba sel and 
bearln," IJlIu.tC6 fQr w Qvd I,oll t " and w ood slrden, ----



F ST. PAUL FOUNDRY CO. 

ORNAMENTAL ROUND COLUMNS 

= 
" 

FIK. 10 

Special Della-D. Upon Application. 

---

= 

= 

= = 
= 

Pig. II 



H«. 12 
16~' ~·,..,e 

ST. PAUL FOUNDRY CO. 

PILASTERS 

F;~. 13 
18 and:.'Q° hoe 

1'1";n ," c<>mb"d panel. in any .. idlh (" height. 

177 

Fi.14 
8,9 aoS 12 0 Face 

Give "'idll, 01 IBOO, depth .lId U,ickn'" 01 meuo.l .. heD oruer;",. 
Special DUlin's Upon Application. -



17S 

Cap No. a ,. 

ST, PAUL FOUNDRY CO, 

ORNAMENTAL CAPS 

CaP :No. 16 
6' aDd 7' 

Cap No, IS 
A~Si .. 

ea,> :-,'0, 11 
6',1', S' , g ' ,II ' , 13', 

US· ... d 6' MI, 

Cn,> No. 20 
Any Size 

Sl~e~ IndlclLted nro U'OIl8 ror whiCh we have palltrn .. Special 
dOlllgnll and slzell upon application. 
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ST. PAUL FOUNDRY CO. ---

STANDARD CAST-IRON SEPARATORS 
FOR I-BEAMS 

Sep.rMo1'8 '0. 12" i>e:>ml a.nd 0"" ..... made 01 ~"metal. 

'" 

","par&to .. for 10" beam ..... d "nde. k.., made of W" meW. 
s.."".ftto .. for 6" beam. o . .. nd". ft.., UlIuaHy mad .. 01 I" I"" pipe , ... tened . itb "" bolt.. 
l'\<'p"raw," for;j· 00,,"\111 ...... "ally mOod" of "" I"" pipe f ... r.e"ed with ~ . bolu. 

SEPARATORS WITH ONE BOLT 

ntHls HOI.TS WEICHTS - .1 :~U • , • 'g] ~ •• ~j ~~ • 

j • " !If''''~ ~ • 0, •• • 1 -1--• ·S • I'"~ I'"~ • • ~! • .>. , • ~lI • "1 Os !!~l :;0'5 :: ", • ~ 
" 0 0 .- - '£ .. , ... ,~ ... lnct... [nehN In ...... Inet... inol.e. POIIndo ~.~ "".do Poontb --- - - ----- '"T ------S ., 
iU I~ :~ 

0.70 .00 ,. .$ • ,., 1.13 .. " 3. ." • 10.0 •• ., 
1.16 .1Z5 3. .00 • 12 • .5 'h • -. 0 L" .'$ •• .00 , 

'" 7 ~~~ .. 0 L" .'" •• .7.5 

• 18.4 8~ ~ 1" " I:::::::. 0', L$ .. " •• LOO 
U 2 1.8 19f~ 0 " ~i ... .. " ,. L~ 

'" " .. l~ % ...... ." 
I 

.125 8. 1.25 .. 
31.8 

. ~, •• ... . 7'1' L" .. " ". "" ,. 
40.8 11)4' • .. ...... n, IA9 .'" ". 1.00 

SEPARATORS WITH TWO BOLTS 

82 31.8 ,,~ O~ 

B 
• ,~ 2.92 .'00 U. L" 

82 40.8 U~ • • m 2.98 .'" U . L" .. 42.9 U ,~ Hl ~l.\18 .'" ". 1.75 •• 60.8 ,,~ '" 3.23 .'''' ". \.75 

SO 8 1.3 "~ ~~ ~. '" 
, 3,35 .'" .. 1.75 •• M.' " 

, 
ig 

3.16 .'" ... 2.75 
• 0 , ... 

"~ 
, .. 3.23 .'" ". :UO 

'0 8 1.4 .. H~ 
.. S.·t! .'" 38 • 3. 10 .. 79.9 .. ~ " 3.41 .'" " . ,.,. 



180 ST. PAUL FOUNDRY CO. 

WEIGHTS OF CAST IRON RECTANGULAR 
PLATES I INCH THICK 

WEIGHT OF I C U BI C I NCH OF CAST IRON, 0 .26 LBS . 

. ~ WIDTH IN IKCIIP.! 

~1 
U 12S .ts • • " •• ,. H " •• •• 3. 
----

• ~ . 1 6 ".$ ., 10.4 12.5 H.G 16.6 18. j '" .. $ 28 " , 5.21 1.8\ 10.4 13.2 ". 18.2 "' .. ~. ,"0 " " ~ • '.$ ." 12.5 15.6 IS.7 21.8 ". ~, 31.2 ~ .. " , '.28 10.1» 14.6 18.2 2U '" 28.' 32.S '" .. " M • .. ~ 12.50 16.6 ro. ". 28' ~ .. '" 41.6 '" '" " • 9.37 14.06 18.7 " .. 28. ' " .. "., 42.2 46.9 '" 00 ,. .. 10.42 15.62 ro .• '" 31.2 . 36.5 41.7 ~. 52.1 " " " .. 
T~6 17.19 :r.UI 28.' M.' SO, " .. 51.6 57.3 00 ., .. .. " ]8.75 25.0 31.2 37 .5 U .7 00.' SO., 62.5 " " .. .. 14.M 21.87 29.2 "., 43.7 51.1) 'U M.' 72.9 " '00 ". •• \6.67 M • ~3 41.7 00.0 ". 86' 75.0 83.' '00 '" '" ,. 18. 75 28.12 37.5 .... "'., M.' 7S.0 ~ .. 93,7 '" '" '" •• ro." 31.25 41.6 52.1 62.5 72.9 83' '" 10·1.2 '$ ". '''' 2ft n." 3Ul 45.8 57.3 &8.7 .U 91.7 103.1 tH .G ,~ '''' 172 .. $.00 87 . 00.' 62.5 75.0 "., 100.0 lIZ.S 12.).0 '''' [j,5 '" •• V.OS .fO.62 M.' 67.7 81.2 " .. lOS.3 121.9 13:>A '" 

, .. '"' •• 29. 17 n. ' s OS, n.9 81.5 100. 1 1\6.7 131.2 I~S '" "" '" 110 31.U ~6.S' ~., .8 .1 ~, 100.4 125.0 140.6 1,';6.2 ,~ ". 'M .. 'U, "'00 00' ~3 100.0 116.7 1333 ItJO.O 100.7 "" '" "" .. 35.42 SJ. 12 70.8 ~, 100.2 12~ .0 HI. 7 ltilU 177.1 212 '" '"' .6 37.00 00.$ 75.0 93 .7 ]]2.5 131.2 150.0 168.7 18;5 ns '"' ~, 

:11'01 " .OS ... ~ 79.2 00. I IS.7 1185 158.3 17S.1 197.9 m m M •• ~1.67 ~" "'. JO.t.2 125.0 1-15.8 166 .• IS7.S '" , '" m 312 •• 43.75 M.62 87.' JOllA 131.2 153.1 175.0 196.9 218.7 '" ... '" •• ".83 68.75 91.7 1I~ .6 137.5 lI.i(1.4 183.3 ""., "" m 321 ~ . 
• 6 47.92 71.87 '" 119.S U3.? Hi'.7 191.7 215.6 239.6 '" '" '" •• "'.00 75.00 100.0 1250 150.0 1750 ""., 245.0 ;00 .0 "" 

.., 
'" •• 62.03 78. 12 101 .2 130.2 1.'>6.2 1!tl.3 "' .. 234.1 "". 312 '" '" ,. M . lft SI.U 1~.3 131;4 162.6 1S96 216.1 243.1 "' .. '" m ... •• 00.$ 00 ." 112.5 140.6 168.1 100.9 225.0 "" 281.2 "" "" '" -

3. 

" " " " " ~ .. 
'" '" '" 
'''' , .. 
'" ,., 
225 

"' '" ~, 

800 

'" 
'" '" '" ". 41 2 

'" '" .o, 
.~ .. 



ST. PAUL FOUNDRY CO. I" 

STANDARD CAST IRON BEVEL WASHERS AND 
~l -' -. CHECK WASHERS ~t 
, _ Nr:urcORFOTO.$UIT.~'--LJ 

r~.:wvr;_A'OO. ~ 

0l:J 
""'"" Std, Cheek WMhfT No. I 

'" . \ • 

Sui Bevel Wuhu. Std Cheek WMhet No.2 

W.hl o;m~oo.;" l neb ... oI8\d.C.n l ro .. Bevel Wuhen Si~ofSlo Cbk. Rod 

• 

STANDARD ROUND CAST IRON WASHERS 

!l i.e of .. " Incb ... 

• 
lli .,. 
.,. 
iH 

A 

m , ,,. 

• 

• .,. , ,,. 
• .,. , ,,. 

c o 

• is 
IS 

., 
'" '" 
"'" '" ' 00 ." 
'" m ". 
"" 
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ST, PAUL FOUNDRY CO, 183 

SPECIAL MIXTURES FOR GREY IRON CASTINGS 

lo'or ordinary ()Il~tin"", which are not Inbjeete-d particu larly to 
wear, we prodUce "arioul mixture. or g rey Iron. and ror 80me w hich 
are lIubJecled to wear. we produce what II called a'whlte Iron, 

Grey Iron ca,Unga are ulled m_Uy rOf ,'arloua machinery Pa r tl, 
aewer caatinga and IItructural columna. 

B)' the addition or about 25% or ateel, we produce a "eml-Itee-I' 
('allUng whl('h II harde r and toughllr and wl1l re-Ist wear more (b)' 
ahout 100 %) thaa ordlnRry grey Iron, Thla mixture 18 1I1*'<1 pari leu· 
1,,,'1)' ror bUlhlngtl, pi8ton8, piltOn rlngll, and c)'lInd,"" 

We a180 produce n chrome nickel call Iron wklch II Itfo n ger, 
(tranflV(,rle teBU, CRllt Iron 3500 Iloulldl, chrome nickel CIlHt I ron 
HOO pound!!). Th<'M6 callti ng!! are 8'I'-!!ll)' onach lned nnd are used Ilrir,. 
clpall)" ror lome railroad casling. and many machinery partll, 

", £ .no" " " 1M 



'" ST. PAUL FOUNDRY CO. l 
COAL HOLE AND CATCH BASIN RINGS 

AND COVERS 

" 

COAL HOLE RINGS 
AND COVERS 

A " c 
-- --- ---

" 3 

30 3 • 
~ '" 3 

::0% , ." .. 
" '* 

, 
" .. , 
" '" I !~ 

" • , 
" , , 
Stock .!ze'S are 
In heavy type. 

BASIN RINGS AND COVERS 

A 8 c 
-- = = ::., %\, 3 

,.", , ." .. 
" '* , 
" ,* , 
" • , 
W • • 
8 I ~~ "1 , , ~ ,~ , , ~ ". 
Stock .1 .... are 
In heavy type 

!\'Ol to bo l>flt!l.1 ror Hell\', Tra.mc. 



ST. PAUL FOUNDRY CO. l S~ 

HEAVY STREET RINGS AND COVERS 

, 74-
' I i ~ 

, 
• • 

~ 
ill! "1:3 

FIg. 23 

HEAVY RING AND COVER 

:q::: , 

FIg. 2[; } 'Ig. 26 

IS· HEAVY RINGS AND cor ER HEAVY RING AND COVER 



ST, PAUL FOUNDRY CO, 

CATCH BASIN FRAMES AND COVERS 

F'+---~,:,,--"', /,,---i"",j .. ~, b~ 
Fi~. 27 

CATCH BASIN FRAME 

~ 

('oven! 31 ~' and .32-0,\ '" this l"ram 

J2~f __ "i@;"" 
187 Ht 

- r-' ~6!h 
, 

p:M 
CURB CATCH 

t;;;. ffi" ......... ''ill" ' 
Fi@:. 28 and .29 

28-k: 24 inches 
29- A: 20'l.o Inches 

l"itll Frames ~'ig. 21, page 184 
Omaha Ry. Std. 

~~~~~~~~~~ -
~~~~~~~~~~ 

0 , 

AND COVER 



ST. PAUL FOUNDRY CO. 

CATCH BASIN FRAME AND COVERS 

6 0 lJ;~; ILJ~ 
Fig. 3 1-1~ Fig. 32-0 

Theile Co'-er8 fil f"rame8 27, 33-I;; and 54 . 

VENTILATED STREET 
COVER 

I 
= -+- -

SOLID STREET COVER 

-

Fig. U_I 

J87 

V lg. 33- H 
Thlfl Cover ·Il ts Frame 33-H 

a nd 54. 

CATCH BASIN FRAME 
.\190 pattern 33-1~. flame all above 

except cnd III closed and COVer 
III thicket .. 

SOLID CURB COVER 

The Ic~!oe", iuJica!oe ~hat ~h~ .... va*""" Ilr~ Ci~r 01 S\. ralll S\.llQda~, 



>S, ST. PAUL FOUNDRY CO. 

MANHOLE FRAMES, TRAP AND DRIP PAN 

Fig. 3S- A 

HEAVY MANHOLE FRAM E 
Also made (or 30~ cover. 

"'.::=1 

TRAP FOR CATCH BASIN 

-/$/' 
"~lg. 3$ 

DRIP PAN FOR LIGHT 
MANHOLE 

I 

J ;l ll 
"']g'. 311 

LIGHT MANHOLE FRAME 



_

_ "\I;_S_T_. PA U L FOUN DRY C~O",· lr __ =-=l 
MANHOLE COVER~S I 

DDDU 
DOD' 
DOC' 
D~ 

J.'IK. 39·U 
~· l". 39R-B hils Hadlal Hl ba 

SOLID COVER 

l-'ll(. 41· D 

CONVEX COVER 

~,.,,,yJ~,.J~ 
Fig. 40·C 

fo°IK. 40n·c hIlS Hadla1 IUbtI. 

PERFORATED COVER 

CONCAVE COVER 
All of the abQ'"e Covers will III Frames }'lga. 35-,\, 38 and 24. J 



Q 

190 ST. PAUL FOUNDRY ....:..:CO_. __ 

SEWER CASTINGS 

~ 
} 'lg. n Fig. H 

RING AND COVER COVER 

I 32" 

~OOOOOOOOOOOOOOOO 
0000000000000000 
:~~~gggg~~gg~oooo 

Io'lg. 45 

FRAME ANO GRATING 
I 



ST. PAUL FOUNDRY CO. 

~ , 
I 

FIg. f6 

CISTERN RING AND COVER 
c.,~H H .. Locllia, Dnlco 

r 

If d""in!d. thi . rt~rne a"d cOvet ~,.n be m~.hined roo .... atertilht fit. 

'" 

Fl&". n.J 
COVER FOR CORNER 
STONE CATCH BASIN 

~:5§;J 
STREET INTERSECTION 

BUTTONS 



HI2 ST. PAUL FOUNDRY CO. 

2' - I 
I 

/ ",.r 
L..-l 22" I .9~ 

Fig. 48 
MANHOLE FRAME AND 

COVER 
Cove r ..... Lockinl 8 ar 

Bouom "over hao n ... p for P adlock 

1 

MANHOLE FRAME AND 
COVER 

U.oo for Electric Power and Telephone 
St""'t Openinp 

$-~ 

/.1'1'

Fi l. TI 

SEWER TRAP 
S ... ndard for Railroad in RoundhoUlol'l 

I 



ST. PAUL FOUNDRY CO. 

-~:r-,;m~I~~ 
1<'!/C. 50 

WATERTIGHT RING AND COVER 
Lnddnl dov''''' under .!Ib w' lh d •• in I)il"'. 

Pig. 5~ 

).'!g. 51 
WATERTIGHT RING AND COVER 

Cover ""rewed t.o ri ll i. 

C. l. MANHOLE FRAME AND COVER 
Willi Loeliq Dar. 



'" ST. PAUL FO UND RY CO. 

VALVE, METER, CLEANOUT AND SEWER GRATES 

I" A ~"~ 
Lr ____ --I1 C 

CLEANOUT VALVE AND 
METER BO XES 

Stock Patterns 

A " C 

, .. , •. ,. .._-
. x< " ." BX8 ." , 
ox> I , 

IOX I O , , 
12 X12 

itt 
, 

J8 X18 .. 
20X20 i~ 2~ X~Z , 
: .x~~ , '-8XH , ,-
I OX12 , , 
IO X U '" 

, 
lI)X ZO I '" l~ Xl& .. , 
12 XZO , , 
n xso i~ 

, 
18XH ,. 
:OX30 , , 
2OX3S I" '" H XU , '" !4 XJO l ~ .. 
H XU .. 

~ - - ,4 , 
C,-,==,,-__ -__ = 

"'I ~"------:--,,---,L~ 
F ig. 66 

HEAVY CLEAN OUT VALVE 
AND METER BOX ES 

For Heavy Traffic and Trucking 

B , 
• 



ST. PAUL FOUNDRY CO. 

P Ig. 56 
HEAVY FRAME AND COVER 

FIg. 57 
TRENCH COVERS 

J95 

Cast Iron or Steel Plate-Checkered Covers. COvers Made in 
4' 6" Lengths. 2X 2X~" L Frame in 20' 0" Lengths Anchored. 



19fi ST. PAUL FOUNDRY CO. I 

1 

42' :r4Z·:r.K!' Y -6900 lb •. 

6' TO 42' WATER PIPE SPECIALS, CITY OF ST. PAUL 

R.i1mad ... "'~r • ...."i .. tee[ and liTer iron cuting. weishinN fro'" ~ Oun""" lo 20 t ..... 

("aU by S(.. I'RU[ Foundry Co. 

I 



ST. PAUL FOUNDRY CO. 

PIPE CASTINGS 

30~ AND 36M WATER PIPE SPECIALS 

WATER DEPARTMENT. CITY OF ST. PAUL 

('J\~I b)' Ihl' !iI. Paul Foun,l r J' CornpRny 

191 



198 ST. PAUL F OUNDRY CO. 

CLEAN-OUT DOORS. 

" 
STOCK SIZES 

>~L~~_~ 
i=#'J 

Fig. 68 

STOCK SIZES 

Nominal Siat-e • " < , ._-- - -----
12 ~ 12 I' I' 19 " 12 :r I. I' I' I' " 16 :r 12 I' I' " I' 
18 :r I. " I' " " 16 :1 2,. I' " " 'I 
18 :r 18 I' I' " " 18 " 24 I' " " 'I 
24:r 16 " I' 'I " 20 :r 2 .' W " " 'I 
2":r 18 " I' 'I " 24 :r 2 ·. ,. ,. 'I , 

---
Nominal 

Size - S . S 
lO s 8 
10 ,, 10 
12 :r 10 

Above Ii,! 1110 .... Ii."" 01 patt(lrns whieh we hue in l!.ocl<. 

A • 
'ti" , , " , 

lOti" " 12 C' \0 

C 

l~g I' I'U 

i 

L: 
Fig." 

We eA' l')' the lollo .. i", lileo for imme<.iiate .. ipmelll: 8:18. lOiS, 12:1 10, 12IW. 

SP ECIAL SIZE S TO ORDER. 

D 

, 
1\ 

I' I' 



-
ST. PAUL FOUNDRY CO. 

CAST IRON SMOKE STACKS 

PLAN OF BRACE 

:Jlc:::::Ihl
I 

CLEAN OUT DOOR 

·_·-t 

·-i 

Fig. 60 
Madeinallei.e. 

Standard for ;\Ilnne~ota State Schools. 

'" 



200 ST. PAUL FOUNDRY CO. ---, 

MAJESTIC FOUNDATION COAL-CHUTE. 1 

MI .A_M JtA 

MI lA_ MIt'" Ml t I8· MI'l8 

MI8 200 29'~24 , • 
No. Style Wei""t I~ripti "n Sloe of Wall OpenioK 

"" , " Co",pI~ wi t h 01 ..... Door 23 in ... ide 11 in, hiah 1210. d"p 
M" C " W'th01.lt lIop~r Do Do Do 
MIOI " " C<>mpJct.e WIt S~l Door Do Do Do 
M10I D " Witbout Hop!:,;' Do Do Do 
M" 

, 
"" Complete wu OJ _ Door 32 in. wide 22 in. hilh 17 in, deep 

M" C '00 Wiu.out Hop~r Do Do Do . 

M"" H '" Comple te ... ,t S~l Doo. Do Do Do 
M"" D '" Without 1I"fj'" Do Do Do 
MOOO " WithGl_ 00' 23 in wide 17 in. hish Il l .. , deep 
M"", " With S~I Door Do Do Do 
M"" " With OJ .... Door 32 in. wide Z2 in. hia:h 12 ill. deep 
MY" '" With SI<!eI D oor Do Do Do 
N.,.. 1\1000. 1\1620, M[)()O Rnd 1\1620 " ...... ithout Hoppe. a nd Chnin, ao,! hottom of ~ 
otniltht. N ... ~112.nd M l ~ ~ .. n be furniohN! wi lho ut hop!>" •. 

• 



ST. PAUL FOUNDRY CO. 

COAL CHUTES AND SIDEWALK DOORS 
1---->1 

. . ~. " . .'. '. ~ 
...:.:.~ a ••• " ••.•• _ ' •• 

-'. . . · " . 

A. ThlR dlmentlon 
to be aa dote to 
building aa poulble. 

1l, Thl" dlm\·UIIOI1 
IIhOlll11 not be 1/)lIe 
than 9~. 

File. 61 
STANDARD COAL CHUTE 

18~ _20%"_\1:4" Diameter 
Chull" made of So 14 GaugE! Steel 

plate. Bun welded. 
Chain locking device If dellred. 
(a"e tllmenlJlona .\ and U when ordering. 

• • • 
• • 

• 

· .' . · .. ~ 

STANDARD SIDEWALK DOOR 

• 

• • • 

= 0 

g" 
~ 
< ;, 

" • ; 
: 
= < : , 
~ 
" 

.~ 

201 

= g •• 
00 o· . ..... ~ 

..... I-. 

-" 
~:7~ .., ::: ... .,. 

~ !&l-

w;: " • ~ i " 
~ • • 
c ~ 
E E 

-" 1ii • , j 
;, • 

:>.Iade eltht'r with Ilnll"l« or double doorl In Multabla IIlzl"lI. 
Frame call Iron with ,.\~" ch~ck .. red IIleel Illate door •• 
] )Qon hR'·e lockluK \l l",·lce on untleraldl". 

Special coal chutes and lidewalk doors of any kind or size made 
to order . 

• 



202 ST. PAUL FOUNDRY CO. 

STATION STOVE 

Dhnen~lo"" or 20" 
Flro Pol Slove 

Total hel"hl S··3". 
Base 2'·1" ",unr-e. 
Height to drum 

CABOOSE STOVE 
Type A_Wllhout Oven 

TYIII'I .B-""Ith O"en 

Cenernl Dlmen~lon8 
Height Z'-S". 
nase l'·;'>4"xl··II~". 
~'Ire PQt ,'·3" by If" dee\). 

S'·I' ". 
Diameter or drum 

"·8%". 
Height or <Jrum 

2·-~-. 
Flro Pol 

1'.G%,"x12" deep. 

STATION STOVE 
J~urnl~hed nl~o withoul 

drum. 
:l l nd(> In rour "IZ(>B with 

14", IS". 20' nnd 2~" dlame
ler or fire 1101. 

ll(((~~<W«, n '., II ... ., .. Gr .... ' 
\ ".1"'" of " . It .,rn" 
ror (; r " ' .. .. or I)lIr., r_ 

'",,' !!b . ., .. "d 'I",-" e , 

TUPPER GRATE BARS 

'\'0 hn"o pnttj)rn~ 
ror Tupper CrlU-es. 
~lzes IS" to 5',S". 
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ST. PAUL FOUNDRY CO. 203 

--------
" 

<!> ~ <!> 
11 

$ * .= +-
-f * ..., ..., 

------- -------, 
F!g. 6~ 

CHIMNEY 

l<~jg. 65 

CHIMNEY CAP 

F Lg. 66 

, , , , 

, , , , , , ,. 
CAP 

db 
~<-.. II. 

}.'lg. 67 

TOILET 
PARTITION 

LEGS 

VEGETABLE CELLAR VENTS 
Built Into Walls, with Screen and Damper. 

Have patterns for various designs and sizes. 



:':U I ST. PAUL FOUNDRY CO. 

STEEL AND CAST IRON JAMB GUARDS 

, 

!-'Ig. 68 
When orderin~ ~h'e dimen4ion. 

A , Bande 

Fig. 69 
Dlam. 8"-9"_12" · 14~_16"_18· 

1"1).(. '71 

AnchQred In place by means 
ot cllpI! riveted to main membeu 
(rivet head" nush outside) and 
'At" round bar turned at ,,"'ach 
end. Guards can hto, made ot any 
~ect!on or heIght to lIult condi-
tions. 

Cast Iron Gunrds have l\l~s on back to whIch tlook bars art! 
fasten(ld for anchorage or they Can be expansloll bolted to brIck and 
concrete wal1l1. 

Special (\(ffllgn'S upon relluellt. 

.... 



ST. PAUL FOUNDRY CO. 
1------

:':0" 

I 

THRESHOLDS, DOOR AND ELEVATOR SILLS 

Fig. 73 
CHECKERED CAST IRON THRESHOLD 

Fig. 74 
RIBBED BRASS OR CAST IRON THRESHOLD 

"ote: In ordering. state width of Qpenlng and thickness Qf dOQr. 
Steel thres hQlds with Dlaln tODS can be furnished; al~o thrtHholds Qf 
check e r ed ste",1 platt'. 

U n leHs other wise 8D~dfled, plain top cast Iron thrUholda wllJ be 
fu rni s hed. 

Fig. 75 
DOOR SILL OF CHECK

ERED STEEL 
Plate and angie'S riveted. with 

bent 'bar anehQrs 'Qr eQncrele or 
exp a n sion bolta for b r ick. 

i:" ," ," 
~ 
" 

Fig. 77 

~-:, 
",' ," ," 
~, 

" 

CAST IRON DOOR SILL 
Anchor£'d w ith e x pansion bol t s 

Fig. '/6 
DOOR SILL OF ANGLES 

AND BARS 
With gas pipe spreadtrs abQUI 

24" e"'nter~. Hent bar anchors 
ror concrete Or eXl)ans!on bolts 
l or brick. 

J 
Fig. 78 

CAST IRON ELEVATOR 
DOOR SILL 

I 
I 
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ST. PAUL FOUNDRY CO. 

------~ -------------

F~~~ 
- ----:I 

----~ 
-?-

- --I' '" 
~ 

-----"11--____ "II: '!'~---

C~ 
""lj 

S' ~ -.. ~'"--
.:_ ... OO; ...... !!\"i_"@0,1 ...... :.. 

•• t 

ORNAMENTAL CAST IRON SPANDRELS 
MONTGOMERY WA.RD BUILDING, ST. PA.UL 

Sp:lndr~ l . a re eBpeelally adapted to eoncret~ building .. where 
lalh la uBed. for maximum op~nlng and illumination. 

Dulgnl Upon Application. 

207 

lIeel 



:08 ST. PAUL FOUNDRY CO. 

CAST IRON WINDOW SILLS. 

Fig. 19 
F or Wood Suh . 

}'Ig. 82 

Fig. 80 
For Steel Suh. 

Pig. 8~ 

Special Dulgna UpOn APplication. 

CAST IIlOX SILLS are ..... ell adapt ... d to large !\nd IImall saMh 
pnrtlcnlnrl)· f or r,l<: t or)" 11111).11"1;8. 'I'll,·)· do nVI fUllt or <"rRek al)(1 
rherefore are '· ... r)· (lur ... bl{'. ... .. , Indicated In the (lc"ll("n,' they w1ll 
~hed water 110 Ihat ,IIHeolo,."rlon On brlek 0'· 6(0))e wul1H from drip 
10, enUrc ly ellmlnatCd. Tho 61119 Can be made for wvod vr IIIee1 lIaall 
,,·!th pro\"I~Lo" for alorrn ~nllh IC de~Lred. 



-ST. PAUL FOUNDRY CO. :!U!J 

LETTERS 

We Design and Fabricate Cast Iron 
Letters. 

Special Designs Furnished Upon 
Request. 

Olf"cl flU'" lIuild in,; and f;ffUtl'ly F ... ",,,,,d 
.. i~h .';' ,)IOnl;on &1,". 



21 ' ST. PAUL FOUNDRY CO. 

ORNAMENTAL WALL AND CHIMNEY ANCHORS. 

FIN'. 89 
9" dj.m~t~r:l I}(" thlek 

WROUGHT IRON WINDOW BOXES 
Specia l Dulgn. Upon Application. 

Jo'ig. 91 

.. 

, 



ST. PAUL FOUNDRY CO. 2" 

-/'-"" , 
" DO 
f , 

.l 

MISCELLANEOUS HINGES ~ 

00:: 0 

~ ~ DD:l WINDOW S'~'J~TER EYES 

'DO:: 

~ 
I 

BUilt Into WallIS 

r~Bf~ 
L;:it Fig. 93 

7~·'-·.':·1 a{m. 1'---- i» 
.'.'t---'I.: .. _ 

STRAP HINGE. HINGE CASTING AND LUG FOR 
HEAVY WOOD DOORS 

~
~;.' 

/,...--- / - "")'. i-:-- -- -(; . , 
, .... -1 - I I 
'I If · I I 
. , I J 1 J 
'J~! ' __ I: 
" / I I // 
L __ V 

Fill'. No. 96 
DOUBLE STI RRU P 

FlI_ No. 94 

BLIND HINGE 

l:li1<l 01 
Joiu o. Timber 

2"% 4" to Z"dO" 
2"d2" to 3"dO" 
4"% 10" to 4"sI2" 
6"xI2" to 3"d4" 
S"xI2" to 4"xI4" 
6"d4" to 100'xlZ" 
8"xI4" to 100'd( " 

Unl_ other"';" oniered .tirrupo ... ill be mllde M" .m&lI~r than nominal .ioe of timber 
or jnin . The "&eII of .tirrupo .. r<> propomnned to c&raci tiO)jl of timbeR. 



212 ST. PAUL FOUNDRY CO. 

FLAG POLES 
1,' 1, \1 : l'III , I';S are t"l>rlclI.ted trom lengths or vnrlolhl 

,(xu of wrought Iron J)1r,e al I hown In table. below: 
near top of pole II. rpvolv nff IIw!ve] with r,ulley III pro
vldf.d .. II Ihown In (lut.. The I~P of rOle a lurmounted 
with a apun copper or .Inc glJ.!ed bal of proper .Ize. 

A %~ "SamAon Spol" ,,,"h 'oN!. or ~w wire (lable U\'lce 
the height or pole will tip f.lrnlahed It apecUled. 

Potu under 50' n" In lenll"th have IIhrunk Jolntll. poles 
Over 50' ON In length are made with ."eUnns of pipe let 
Lnto each Olhn- at leal' 3' 0" and rh'ued. 

Polu are palnt&d 2 IIhop coat~ of red l ead and 011 ano 
another coat of color to suit In field . .AU jolnta are madll 
wllte r_tlght. 

Footings tor flag pole" to be made ot 1-3-5 mix con
crHe; depth of I)ole~ In ground 1/10 height or pole. 
~~ rd. X U~ anchor pins about 12" c .... ntera are built 
'nto footing" 

Poln on top or building. to be .ecurel)· anchored to 
root and ...... all •. 

TOPI for wood POle. are made with a %N rd. or IN rd. 
rod let Into end of pole at If'll" l' I\""' 

FI.u:-. 9i 
Roller and Sail Bear

Ing T op tor Polu 
over SO' O' 

• 0 ~l.., 01 I'ipe 7' E ll 6' ~:II 
Lenlth .... 21 18 

8 0 Si..,ol l'lpe7' Ell 6' Ell 
Leoat.h .... 21 18 

.,. 0 Si.., 01 Pipe 6' Ell 5 ' 
Leoatb ..•. 21 18 

.. 0 Sl.., 01 Pipe 6' 5' 
Lell&tb ••.. ' 5 13 

Ii 0 Sl.., 01 Pipe 6' t H ' 

.. 0 ~!l'Pipe '!w Ii, 
Leoat.h .... 16 11 

B 0 Si.e 01 Pipe 3H' 3' 
20 §i~!l'Pipe I~, I~W 

Lequ. .... I.f II 

,. 
" ,. 
" 'W 
" 'W 
" ,. 
" 3W 
" 'W , 

" 
" , 

Fig. !S 
Swh'el and Pulley 

Top for Wood 
Polu 

'W ,. 'W 
" " " 'W ,. ". 
" " 

, ,. 'W 
" 

, ,. 'W ":i; 

" 
, , 

'W , . 
" 

, ,. , 
...... ...... 

L_....; .. ;;;.,.u. art! I .. lee\. "~H=J':xlra Heavy PIP!!'. 

~ 
0 

U 
• 0 • • 

1 __ - . . r: '. 
( · . ',: · . , . · . -. 

Fig. n 



ST. PAUL FOUNDRY CO. 

CAST IRON FLAG POLE BASES 

\ 
"-'g. 1 00 

CAST IRON FLAG 
POLE SOCKET 

. 
~ 

~ 

( 

-< 
I I 

( ') 

) \ 

1~llr 

Fig. 102 

) 

Anchored to Face of Wall CAST IRON FLAG POLE BASE 
For 3Y;H Wood Pole For 7H Pipe Pole 

We have patterns for other IIlzes and deslgn~. 

213 



21< ST. PAUL FOUNDRY CO. 

STAIRWAY FOR ST. PAUL CATHEDRAL 
... nbrl~at~o(l and Erected b)' The St. Paul Foundry ('(lmp,,")' 



ST. PAUL FOUNDRY CO. 

CAST IRON HAND RAIL AND COAT BRACKETS 
FOR WOOD OR PIPE RAILS 

21" 

.. 

Fig. 103 Fig. >0, 

21:1 

.. 

r-Y -

l 
~S: :-;-;;;;---'Ll 

" " " 

}'Ig. 107 

FIg. 108 
Coat Rail Brackets Fig. 109 

Por eUPI)ortlng 2-1 ""~ rd. \\"Qo<l Brackets for Stalr Curb 

I 

(tall. to r Coat Hook & % "x8" BQlt~ Built IntQ Curb ----=.------



21G ST. PAUL FOUNDRY CO. 

STAIRS, LADDERS, RAMPS AND INCLINES 

TABLE OF RISERS AND TREADS FOR STAIRS 
Tread + Riser ~ 17%" 

A""leWith Ri ... in Tn::ad in An,le With RiAt. in Tread in 
lIorilontal I nch .... Inch .... lI orioont&1 I nch .... Incheo 

"'-00' '" 12W' 36'-~2' Hi" '" 23"-]4' 6)4" 12)4" 38'-29' 7U" OU" 

2. '-38' 6Ji" ,"' 40'-08' '" OJi" 

""-00' 6~" 1I~" 41'4.' S~" 0)4" 
27"-33' '" lIJi" 43'-22' SJi" '" 29'-03' 6)4" 1I~" 45'-00' SU" S~" 

30'-35' 6Ji" 11" 

} p",,,",, 

46'-3S' '" SJi" 

32"-08' 6~" IO~" 4S'-16' O~" S)4" 

33'41' '" IOJi" 40'-54' OJi" '" 35'-16' 7)4" IO~" 



ST. PAUL FOUNDRY CO. 

MASON SAFETY TREAD. 

~ 
);'Ig. 1H) 

CI"<* ~tlon Fig. 112 
C .... l-Ieeuon 

~ Tlli • ...,Lion not mode 
inSl«1 

C ..... ~uon 

211 

a ..... Tread..-it.b Nooin, 
Widu.., 2J.i".nd 3U" 

n ..... T rudo without Nooin. 
Widtluo. 2J(." 3". 4".nd 6" 

Th_ I.eo.d ..... comPOte<! 01 1'OIled unperforMed "1",,1 or h.rd b .... (Delt.a Metal) 
In one nnilon .. t.blck_ (U inch), with . [terMle U .. h~ped and dovel. iled !~.~ 
filled ... ilh !.be non.tippety. IK)lt metal leo.d or ... itb carborundum , .ai, ... T ley ... 
~It-An. neu in .ppe ....... "" .nd aoiloeleM in ...... 

TI_ tl"t'ad. caa be 'u""Wled in len,t.bl up to 14·~'. 

Raioed 
Panel 

~"'i •. 113 

C •• n I""" Di.mond. 
Cbeckel"f!d .-it.b Mama 

So.fety Tre.d& 

TRE ADS AND RISE RS. 

.. . ':?". Fi •. 114 

St.-te, Stone 0. 
Marble TI"t'ad. 

8,,,,,1 

Pial" 

.-~" .. 
'" 

Can II"(ID Diamond 
Cbe<:kered T.ud" 

. ~ .. 
' . ~ .. 

Fi •. ,w 

Conrrne T __ b 
""ldlnl:l~1 

An,le ~' ... "in. 

FACE STRINGS. WAL L STRINGS. 

);'Ig. 117 Fig. 1111 );'11(. 119 "'he. I!O Fig. 121 ,,'Ig. It! 

!'I~I 
l'la", 

12" IO¥- IZ" 12"'·14" 12" Any ~h Auy ~lth 

~----~~~~.=-~ 



". ST. PAUL FOUNDRY CO. 

NEWEL POSTS 

" " . -:~. , . 
x 

• 



ST. PAUL F OU N D RY CO. 

ORNAMENTAL STAIR RAILING 

Fig. I3Z Pig. 13.3 

"'III'. 134 l"lg.U5 

Special Dulgns UpOn APpllC3!lon. 



ST. PAUL FOUN DRY CO. 

IRON STAIRWAY WITH ORNAMENTAL NEWELS 
AND RAILING 

ADM INISTRATION BUILDING. STILLWATER PRISON 

F nhri('nt,.,l nnd Er" ('te<l by Tht} 8t. Pnu l l"olln<lry ('nmpnny 

SI)e~la l Designs Upon Heqnesl 



ST. PAUL FOUNDRY CO. 

~~ 

Well adapted 10 pumpIng IIlatlonllo. powor planla. vaulill lind 11<:11001' 
f.'abrl<:ated and E r l"<:led by Tho St. P .. u L f.'oundry Company 



222 ST. PAUL FOUNDRY CO. 

AREA RAILING 
Can alRo be made wHh Rplked tOil It d('.lred 

GAS PIPE STAIR RAILING 
f.~lttl"g, tor ga' I,lpe railing ean be madl! In either plain or ball 

fitting,. 
p on tor ga~ pipe ,·nlllug ~hollld be buill luto con c!'ete whe"t"ever 

po,slbll! by setting Inse r ts (or <:lI.n8) Into concrete approxhnale"ly ,~ 
dee"p. 



ST. PAUL FOUNDRY CO. 223 

l~l!{. 13: 

FIRE ESCAPE, Wm. McMURRAY BUILDING, ST. PAUL 
Dul&"ned. Constructed and Erected by the St. Paul Foundry Company 



224 ST. PAUL FOUNDRY CO. 

FIR E ESCA PE, ST. JOSEPH 'S HOSPITAL 

"'Ilt>rl~II1t:d "nd j·:r,·('tc ... 1 \,y Th.> !II. I'aul j,'oundry ('ompany, 

Our Jo'ire £8~ape.ll e.,mrorm to the 8P~·ltleatlo". and law8 or the Stato 
In which thf! building 18 located. 

The eon~lrucUon Ie etandard and of IllleU approved dota.lI. 



ST. PAUL FOUNDRY CO. 225 

STAIR TOWER AND BRIDGE, CITY OF ST. PAUL J 
Fl.brlcl.ted and Erfl'Cted by The St. Pl.ul Found ry Company 



226 ST. PAUL FOUNDRY CO. 

l~llt. 13~ 

ORNAMENTAL WROUGHT IRON GATES AND 
E NCLOSUR ES 

TWIN CITY CURLING CLUB, ST. PAUL J 
SpecIal Oeslgnl Upon Hequut . ....... _----'=..;.;.;.;. 
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ST. PAUL FOUNDRY CO. 



ST. PAUL FOUNDRY CO. 229 

---=::.::; 

Fl~. Hl 

ORNAMENTAL CAST IRON RADIATOR GRILLE 
TOWER THEATRE, ST. PAUL 

}<'lg. 142 
ORNAMENTAL GRILLE, ST. CATHERINE'S CHAPEL, ST. PAUL 

Cut in one pi""e 9 ft. ~ 3 ft. 
Fabrll'ated b y the St. P au l Found ry Co mpany 

S"eda] De81gn8 U ]l<)n HeqU('8 t 



230 ST. PAUL FOUNDRY CO. 

ORNAMENTAL CAST IRON DOOR FRAMES 
ADMINISTRATION BUILDING, PRISON 

STILLWATER, MINN. 
All type. of Steel and Ca>!t Iron Door j.'rame.s well nd allted to 

fire -proof bulldinga. 

Special Deslgnt Upon Requeat. . 



ST. PAUL FOUNDRY CO. 23 1 

STEEL DOOR FRAMES 

C"~T IRON, 
.3TL'L ali' 

WROU4HT IIi'ON 
1'10(llOIN6.5. 

r FRAI'1E 
3T'EI. .sTOP /JARS. 

CAST IRON I'UNTHS 

TYPICAL SECTION. 

1)0011 " ' 11 A 11 ~~ S or 
IOtruciural tlteel are 
I)artlcularl)' wei I 
adapted tQ tile wa1l8 
w her e shocks trom 
the operation of I he 
doors crack the plae
te r and dl~lodge' I III'. 
It Is best to run th> 
\'ertleal members of 
the frame {rom 1I00r 
to ceiling (or from 
1I00r 10 floor lIteel 
framing). 

Door frames, as 
well all win d ow 
(ranl@lI, nN! built or 
structural angles, of 
channels. Qr of plates 
/lnd angle .. , They are 
either riveted Or 
welded and are plain 
or ornamental al de
~lre,1. 

For Inrge Or smnll 
hell\')' <loo ... steel 
door rra.lole. not onl y 
lIullport the dOQr, but 
also l)rQtE'Ct the brick 
or concrete wallf! Into 
whIch the)' are built. 

ST.~ I': I . noons for chute openings, \'aull~, cQal bins. smoke 
hOIlSeos, bOller rooms, etc., are r ... brlcated of steel plates wltb plate 
or anKle stltrenerll and "'Itb hinge. and locking de\'lcl', They are 
but suit&<! to conditions where protection and tlreproofne .. are de
Sired and will IItand hard ullage. The doon are furnhltl@d Wlt~" 
without angle or channel tram"l1 and arl)' ellh"r weldf!<1 or riveted. 
~ee also Prison Secllon, ]lagI'll 236 to H{l. 



232 ST. PAUL FOUNDRY CO. 

AREA GRATES AND ANCHORS. 

'I'y pl"" t Ar"" Grnte, 

Cro u bars I %x%. ban I \4N on centers. Where grates exceed 
2'·0· In Width, cron barll to be /ltltl'ened sideways with a *" n.d and 
Cllst thimbles as shown In sketch. The distance between stltrenlng 
rods not to exceed JI_I>~. 

Fram e~ to be ot 2x*~ bar for g~atee 3'·0" long or len. Of 2%"1l '*" bar for gratea 3'·0" to 4'·0# lOng. Gratee or longer le ngth to 0" 
8upported by angle Iron brackets placed at Intervals It possible. 
otherwl8e trame to be made at 2x*~ bar8 and ~upporled by anglu 
or channels placed loose underneath a8 follows: 

Span 4"0~ to 6'·0~ use 3'Atx2~x%~ ar.gle. 
" 6'·0~ 10 S'·O~ " 3~ cbannel. 

S'·O" to 10'·0" 4" channel. 
lOI·O ~ to 12'·O~ 5" channel. 

Channels 
plates. 

and angles have 6~ bearing at each end a nd no bearIng 

T hese Instructions apply to grates tor shlewalks only. 
Gratn tor alleYII wher£> h eavy loads aTe llkely to be Imposed 

requIre ~"ecjal aO'''lfn. 
wlll 

~. I •• • 
:':O.lH 

... "" .. Inrd .J"I"I ,\, ... I"'r. 
Hltr 1"x%"-2'·~" and pin 

\oi~x 4 ". 

Flif. H 5 
Sl ... d ..... \\' .. 11 1'11.1", nolt, 

~~\l)-2'·6M Ig. lurnNt 3" one end. 
Cut w a8her and nut other end 

Fig. HI> 
Ynn lt Hod, 

Round rod (dla. variable) a nd 
cas t washe r8. 

",.""''''''"'-=" • ~@ 
FiK. H7 

~1""' 1"1 "010<1 " ... · I.tlr • 
Ral' I"x % "- 2'·G" an<l cas! 

Waaher. 

).'Ig. 148 
SI, .. <, lnl \\'"n 1'1,,1 .. ""11. 

'If,M\l)-2'·6" 19. <:a$t wa~her 1 end 
CUI washer and nut 01 her end. 

.. I • "' ';iii 
Fig . 149 

Slrn •• Anehol", 
Bar 1"x~"-2'·G" 

Notl':-We make ~ pec l al anchors at any Ilze and 
See oPtlOa lte p!l g e ror \·a1'lou ,. «n.es or bolts. 

kind. 
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TYPES OF BOLTS 

No. no 
I'\aioI Itouod DriCl. Doll 

No. HZ 
R",,"" Dri'l 11oIt, T'oImtt<l 

No. 154 

Round Drift Boll, 11 .. ,1 ond Poi~t 

Xo. 156 
Boat SpIke 

No. 1 GS 
Rot.u>d t10ad )laoki ... Doll 

No. 140 
E~paneion Boll 

No. 151 

l'1aiR S;J...,., Orin I'l0l1 

>10. 153 

flqua ... I)rill 11011. I'oint'<l 

No. 155 

1Iq ....... Inill Doll, !load and Polnl 

NO. 151 

"'.,.. 

~~" " 
Xo. 1St 

COllnit ..... ok !load :iI ... hi ... 11011 

No. 161 
W l"d ge Expanllon Bolt 

Wa ea •• y a la ... a Ilock 01 Machine Bolli, and can deliver on Ihort notlca. 
Wa manufacture bolt. u Illunrat~ above In ..... Iel)' of .Izea. 
SpeCl.1 bolll of .n), deterlpllon made 10 o.de •• 

See pACM 2!l9 1.0 301 lorinlor .... tion <In "~.I. nail. aDd boIl.II. ~ 
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WROUGHT IRON AND WIRE WINDOW GRILLES 
D iamond ~Iuh, 
Crimped Wire. 

).'Ig. U! 
M MI. of ChaDDel 11'011 

F .... me al>(! 
1'00.12 Wir_I" m.h. 
No. 10 Wire-U.s," moth. 
No. 8 Wi..-Z" mall. 
No. 7 W ire-2" me.h 
No. 6 Wire--2W" meob. 

Th_ can ~ made 
-.;a ..... re ttl(IOIh. 

Diamond M eth, 
Crimped "'Ire. 

....Ig. Ui3 
MMI. of R..,.",,1. ItOD 

Frame and 
No. 12 Wire- I" Il'It!Ih. 
No. 10 Wire--Ij.i" ..... 11. 
No. 8 Wi..-2"- mMh. 
No. 7 Wu-2" meoh. 
No. 6 Wire-2,",," mMh. 

Theoe caD be made -,. 

Buk'lt Weave. F lat 
Wi re. 

Fig. 164 
:\1&<18 of Chan,",l I ...... F rame 

.od 
Ks .... " }1at h.".-I" ",e-". 
)( 1-,\" Flat IrOIl-I)(" ..-b. 
Usn" Flat I roD-I l;i' ","II. 
j.il}i" Flat 1 ... 0-2' m .. b. 
Hdi" F1.t l ro,,-2,"," "'Nh. 

The.e can be made diamond 
"'Mh. 

,"'lg. 1&6 }'Ig. 16; 

~ l e'hod A. :\ Ie\hod B. 
h ,hill _ .""lIor. T he cuard ill ,1Ii1 

a .. fin, built i .. and ..... mlln be lie' bel ...... 
• "ard pl.~ l.~r. wall i. b"il ' lip. 

r'lg.HlS ~ Mel.bod A. Melbod B. 
Of .",choriQl: "",rd Of a,!eboriq CUf.rd 

Ulto.....u. '''\0 _II. 
Sp.clal Dellgn, Upon Applleatlon. 
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AUTOMOBILE TURNTABLE. 

~'D ~ 

The enti r e $UllPorl '$ the ball beartn,- rim whic h elimInate. frL c. 
tlon at the ,Ide. and allow, the table 10 turn easily. 

There a fe nO parts to lou and no anenUon I. required a tter utUne. 
:\Iade 10 to 12 teel In diamete r. 
'V Ill earry tho hea \'lut ear • . 

. ~ 
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PRlSONS, CELLS AND EQUIPMENT 

INSTALLATIONS BY ST. PAUL FOUNDRY CO. 

I~~I ("('II". ),tlnne"otll State Prl~on. Stillwater. lllnnm.ota 
3:0 Cell". Waflhlnglon State Prl~on. Monroe. Wfl.~hlngton 

410 Cell ... WI~con~ln Stllte Prison, \\'QUIIUn, WI"con~ln 
320 Cell", lU .. 8ourl Stale 1"T18on, Je1Tto rson City. lIi@I!ourl 

160 Cellll. lor!nnlllota. State He(ormatory. St. Cloud. Mlnnellota 
7H Ceils. Jillnol@ ~tR.le Prillon. Lockpor t . Hltnols 

200 CellI!. S. Da.kota State Prl"on. SIoux ~"lI.11". S. Dakota 
18~ CellI!, Cheater State !fosl.ltal, Menard. illinOis 

1'he~(' In~tnll"t10n" Inclulle, ~c,·e,·nll)·. wlnuo,,' leU",· .... , barre" 
Jlartillon~, LJtnt~ nnt! tJarrt.'<J doors, !)alrony (ra",hllt with .. Ialrll and 
railing, ~II e"ull).",enl, Wlllton lock ... nnd rlillro, .. 1 gnlt.'II, all nS 1I 1ul
trated on the followl"" iu.gel!, 
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PLATE DOORS 
Theile (\oor~ <:an I) e ma(\(' In '·Rn'· 

Inll" IIIZell <"ltdUlly Htted. rh'el<,d and 
welded. TI'e)' are e(]\lII'p~'<1 wIth 
~I"ndard IIrlllon lock~ In Hteel case, 
cut steel ball bearIng hlngel, nickel 
pia led braBB door l)ullS and ClIcutch. 
eons, 

The ~ame e'llIll)ment at)I)llell to our 
IIteeT bartt'll doo .. < whIch are de· 
IIIII"ned with bar or angle framea for 
~tren l(th and ~IHTn(",.,.. 

Hoth tI'P ~~ "r duots "'''Y 1,,· fillet! 
t" an ..... l .. or d",,'''''. (I"RIll,·,. nud ,1,,11' 
lo l l' doorH are HtlN wllh II. lock or 
Ih~ Cr"mOl'Us tn)~· 

WINDOW GUAR DS 

Indiana Reformatory 
P eodleton, Indiana 

Tht.t Kuard~ art 7'·:- wid .. 
by ~O',~- high, of lool'l)root 
a\<'<'I, horlzon"ll "Rr~ ~% - bj' 

'.~- with venieRI 1)'H~ '!S" 
"011,)(1, all c"r .. rull) mortlllcd 
.oud welded. These were made 
In .e<:1I01l11 10 I .... th'eted \n 
tho field, 

,\moug other guardll ,,,\.Irl· 
I'al~ In UII wer" the ~~ win
dow II"1"'rd~ 8'·-6- b)' 36'·9- for 
<."ell hO"~e I) "'HI 1211 ~11Ill!,,'· 
joCuardK for rel\ houIII'II ,\ and 
II of Stlllwaler PrI son. Some 
wlndo"' guard'fl, tho~e In· 
slnlled lit the St. Cloud '\In
neHO'" Hdormator)', ha"e 1\;1-
ro""d barll. 

I 
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CABINETS 

Tht~e cast Iron ca.blnet1l. 
lliboul 18 In. by 2 1 In .. are 
I,,<rt or the (HI UlpllIenl In· 
"h<lIed In each eell. TheY are 
turnlshed with eheh·u. mlr
row. lind II lock. 

A eMt Iron ~UPllort tramo 
I~ ~el Into the .. oncret" te>rlmJ 
.. e II permanolnt fl.nd rlgltl an
chor ror t he cabinet. 

BUNKS 
The eleeplng bed or bunk 

ror the prls.mer \1 ,. hinged 
"tructural sleel rrllm~. ~'-'~ 
deep b)' 6'_i~H 10ng.e(IUlppetl 
wHh lIuUaIlle slats or fJl)rlnJ;8 
to 8ullilort t he mattrC"~e. 

The8e bunks are ,>hoted on 
II s t ructurR! steel "UPIIortlng 
trIUne which Is ~(Ot IIilO the 
rorm"~>eroreconcretl)l". Sub
~tnntlal chains "U\llIort the 
bunk In Its lowcretl ,,0,ltlon. 

WRITING DESKS 

~:aeh «>11 I. equlplleJ with 
II hinged wrltlng delk H~ 

deep uy :' tong ,M ;,.. •• t ee l 
\lIRle. 

J\ CII.~t Iron trllrne IH ,et In-
10 the torm" as a Ilermallent 
~lIpport, after concreting. tor 
th .... e desk'. ,\ ""bIIlantlal 
ehaln 'UIII)orl" Ihe dClik In It, 
10werN 1)081t1on. 
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GLAZED STEEL PARTITIONS 
Th le ple ture IlhOWR ghu:ed IlartHlons o f "arlOllS @1:le8. the ]IIT):I"

ut \lelng I O'·10~ wl<kl by 16'·5" I1lgh. The (r'lme conlllBU of i" ehan. 
Ilel$ with eO"ar plates, 11101)8. etc. The (rarne (or th e d oor8 HI of 3" 
channel. the door openln!,\" beln"" OJ' wide by 7' high. Steel lallh 
frame s tor the " lasB are tltted Into the stOiclura l Bteel panel •. 

BARRED 
PARTITIONS 

'I' h e partltlon 
shown I ~ 1 ~' wide 
b)' 13' high. mad!! 
of 5" chllnnel 
framing ... Uh Z,," 
by ,,- hor1>;onl .. 1 
barB. and %" 
r 0 u n d "aT tlca1 
Il/I.r.. Several of 
I hell e partltlonB 
around an em.lo" 
u re form the turn
key', cage at the 
SUliwater Pr lOion. 

I 
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RA I LROAO QATE. ILLIXOIS STATE Pt:S IT£!\'TlARY 
iA<kl"!".lIl1_ 

Tbc , •• lro.ad pte i. U· •• de by 22' b, .. h. "",tt 0' <han~l f,aminl. «Ive.ed ."b pia,· 
in. on I"}I~ .;<1«, Tbe .a" I. """",ed by aD el«,,;. motO, aC'Da,ed by ~u.b butt"" «>n ..... 1 
", • man in .b •• o~ .. ~bi'" • man 00 'h" .. "",lid unlOCko 'he door ."h a k., wbkh 
,hro •• ,h. «>nlrol in circuli ."d ~rmi ... b. doo, .0 "' .. ". l,imi •• ",itch ... 0,,,, .. allcoll, 
... ~"ml .he OV<" an~ do..,.! poollion 01 ,be d'>01'. 

WAGON LOCK 
The "'&On lock 1 •• ba,I'M ........ ,,'" 21' .ide b, .10' Ion ... "b a 10' by 14' ,Iato 

__ a, 0'" .Dd and a ,imila, barred door at tbe otM<. The _ .. hOd of ,he doaor ..... ' .... 1. 
i. ,imila. 10 .he uilroad p ••• hoy" UOO\>I ."'" Ih dooro 01 , ...... &On 1oc:k at" iml ... • 
<0O_led electrically 00 ,ha, "';,Ioer ",,0 H _nod "",", lile 01M< i, ......... and b;ked. 
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, .. ST. PAUL FOUNDRY CO. 

LOCOMOTIVE 
CYLINDER 
CASTING 

(7 1.0111, 

MOTOR 
BLOCK 

CASTING 
(3).i Lbo.' 

We.I.> ..... h b .. ke.""'" and hllnd~ 
of """""UAn,""" • .,.il...,.,d cutin,.. 

GREY IRON SPUR 
GEARS 

(4" to 5'-6" d illm., 

We mllke varLnul d""'lIn. of 
~ut i~.1'1 lind pill;O" •. 

I 
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= -=;:;-

MACHINE FOR MAKING REINFORCED BAR COLUMN SPIRALS 

MEYER GOVERNOR 
l lUIta!!ed for 1he conITO! of machinery in paper millt 1...-___ _ 
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PART III 

MISCELLANEOUS INFORMATION 

Specifications, American Institute of Steel Construction 
Specifications, American Society for Testing Material 
Specifications, Painting 
Building Codes, Various Cities 
Weights of Building Material 
Slabs, Footings. Grillages, Bearing Plates, Ca1culations 
Calculations for Beams 
Notes on Wood and Fireproof Floors, Various Types 
Notes on Roofs, Various Types of Trusses, Suspended 

Ceilings 
Notes on Federal Tile, Gypsum, and Steel Rooh 
Corrugated Sheeting, Hy.Rib 
Notes on Copper Steel, Checkered Plate 
Properties and Safe Loads of Gas Pipe Columns 
Dimensions for Round and Square Ban, Turnbuckles, 

Clevises, Pins and Loops 
Nails and Spikes, Bohs and Nuts 
Steel Sash 
Water Tanks 
Notes on Chains and Chain Slings 
Safe Loads of Wood Columns and Beams 
Notes on Gears and Pinions, Sprockets and Chains, Belts 

and Pulleys, Rope Drives, Shafting 
Typical Construction Details 
Mensuration, Equivalents of Mea!\,ure 

See Index 
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STANDARD SPECIFICATION FOR 
STRUCTURAL STEEL FOR 

BUILDINGS 
,\" .,I","",d II,. 'h", 

Am ~ rl""" 1"~'ltul'" of S' ",,, I C.,,, ,, lr,, ,,,I,,,, 
1. 'I'hi" Specification defines the pracllce' adopted by the American 

In,,(lu>!e of Steel ConstructlQn (Qr the design. fabl' lcatlQn. and erec
tion ot 8truetural IIte~1 roO' hulldlng'II. 

::. O l,: .... ·.; n ,\ I. 
To obtnln a ~ntlsr:.ctory ~trnetur(l'. th" following major relluLre-

1l':""t~ mUllt be ruIIIlIed. 
(a) The mat .. rh.1 u .. ed mUII~ tie ~ultable. "r unltorm quality. and 

without <1erect~ atrecting the strength Or sCI'vlce ot the structure. 
(b) PrOIle'r loadll nnd conditIons mUMt be a""umed In t he design. 
Ie) The unIt stre""e" mUM be sult!\ble for the material used. 
(d) The wQrkmansh\1) mn .. t be good. SQ that detects Or InjurlU 

are not IIrodueed In the manufacture. 
(e') The computations and desl~I,'I" must be j)rollerl~' made so that 

the unit stre<l8<lS slleelfted shal! not be exceeded. and the s t ructure 
and It" detail" shall I)OSSeS/l the reQul/llte stre'ngth and rigidity. 

:1. i'IAT1<: llI ,\ 1, 
Structural steel shall conform to the Standard Sllecltlcatlontl ot 

the AmerIca n Society for T'e"tln~ MaterialS ror Structural Steel tor 
lJulldlng~. SerIal De~lgnation 1\9_21. as nmended to date. 

4. 1, 0 ,\1) 1/1;(1 . 
(a) ISteel structure" shall be de"lgned to sutltaln the d.:ad weight 

Impo"ed upon them. Including the weight ot the steel (ramtl ltaeH. 
and. in addition. the maximum 1I"e load as sl)eclfied In eael> particu
lar ea"e. Proller provIs ion ~hall be made tor temtlOrarr ~tre'><8es 
caused t>y crecUon. 

(b ) In ease8 where live loads have the etrect or producing tmpae'. 
Qr "Ibratlon. n. IIroper peToentage "hall be added tQ the ~tatlc lh'e 
IQad st r esges to lIrovlde for IIuch Influenc.,.". 80 that the total stre88 
found In any member Is sn equivalent "talic stre"". 

(c ) P roper Ilro"18'on aha II be made for "t!'CaRel! cau"ed by wind 
both during erection and afte,' eO'ml.letlon ot t.he building. The wlntl 

Ilrcw.sure Is dependent ullon the condltlon~ of exposure>. but the a1_ 
owabl~ 8lres~e" s lleclfted In flection live \5), paragrap hs (f) and (g). 

are based upon (h'OJ ste'el frame being des gned to carry a wlntl IIre8-
"ure of not les8 than twent~· (20 ) pound'S per square foot On the ver
tical projection ot exposed surfaces during erection, a nd IIfteen (15) 
1I0unds per square foot on the vertical projection ot the nnlshed 
structure. 

(d) PrOPPr prods Ion shall be made to fle'Curely fasten the reac
tIon points ot all stee'! conatructlQn a n d transmit the slre<lses to the 
foundations ot the structure. 

~. AI , I,O\V,\'D I •• ~ S ' I' ltKIj!! I,;S 
All "art" of thc "tru<' tu!'C "hall be so lIrOllOrtioned that t he Hum 

of the maxImum "tat Ie stress"", In pound" per "'1. In. "hall not c,,· 
I:eed t he (o!lowlng: 

(a) ·1 ' '' ,, ~I'In. Rolled Ste~l. on net section.. . ........ 18.000 
(,b) C .. ml ..... ""I"". Rolled Stecl. on short length" 01' ""here latera l 

deUcctlQn 18 prevented. ..1.8.000 
On gross seetlQ!l of COlumns, 

_

;;~~'=8.~'~"~ i + ,. 
1~.IHiIJ",l 

with:. maximum or. . ................... IS.OOO 
In which I I .. the un~ullportt:d length ot thc column. and,. III the 

CQrrespondlng least radIus of gyration or the ~e(:tlon, both in Inches. 
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~'or main COmllre~~lon membe'nl. the rallo /lr IIhall nOI e",e~>ed 
120, lind for brae ln/C and Olher lIeeondarv memlJerll. ~OO. 

(e) U .. nd'nK. On ~xtr~me flbrell of rolled IIh ... " ell. and buill Uf' 
Heellon". nC1 ,,"'ellon. If laleral deflection I~ I ... el'ented .•..•.... 18,000 

Wh~n the un-llUl'l'Orled len/Cth I e"'e"edM U Ilmell b. the width of 
t he eom "rel!~loo /I .. nll(', tho e\l..,,,,, In poundJJ I,er "". In. In the In\t(!'r" 
IIhall not e"'c~ed 20.000 

" 1 • 2,OOlJb% 
Th .. lall'rally un"u " I,orte<l len/<"th of he,,,,,,, and I<"lrd"l""11 "h!o,1l 

nOI .. xc~d llJ time ... b tho wldlh or th .. ('om l,rellllLon /lantcl'. 
On e:rtrem .. Ubrt'll of plnl!. when the forcell arc a~"umed all liNing 

at th .. c ... nter of /Cra"II\' of the plec"".............. . .. n.nno 
(d) l! • .,. rh' K, On "In ..................................... U.500 

On power·tld'eo rlVl'iIl... ... . .... i3.~OO 
On lurned boltl! In rellm"d hoi .. " wtlh " 

clenranc"'Of not more Ihan ¥-..o of an Inch. 13.500 
On hund·d rl.·en Th·cU.... . 10,000 
0" unUnl~he(1 boltl! .......... ' ... " ...•..... 10.bOO 

On the ICro~" II""!" of n, .. web~ of 'l .. ,amll and tclrde,'''' wh .. re h. 
'he helICh l bet ........ n flan l{U In In('hu. I~ nOI mOrt' Ihnn 60 tlme~ I, 
Ihe thlekn~1I11 of the w .. b In Inches ............................ 12,000 

On the Jtrollll ar ..... of th"! wet.-8 or lIeamH and IC,,-.leT .. If the "'eb III 
not lItltfened wh"!fe ~. Ih ... h .. L~hI b('tween l1anJtu In Inche", I .. more 
Ih.n fO tim ...... I, the Ihickn(',,, or the web. the mllJ:tmum ",hear per ,-
"Iuan Inch. ~lIhllll not exceed 

IS,OOO 

In w h ich 
Inch('~. 

.' i .20(l,: 
v I~ Ih.., totnl ~h..,ar. "nd ,\ I", gro~" a""" of 

Do"ble 
Shear 

(e) Ih, ,,r!nl<. On "In .............................. 30.000 
On !'ower-dr!""!n rl .. e ' ............... 30,000 
On turned bolts In rell", " d hole •.•. 30.000 
On hand-drl"en rlvet~...... ' .. !O,OOO 
On unflni llhed boltll .......•••....... ~O.OOO 
0" eXI)anlllon roLLerll loef lineal Inch 
600 tlmu the diameter of the roller 
In Inctl.{!'It. 

wel.> In 
Ii\nllh~ 
Sh .. ar 
ZI.OOO 
24.000 
H.OOto 
HI.OOO 
16.000 

( 0 1',,,,,101,, ,, .. Slr" """M. I'or co m bined "trellfle" due to wind and 
other load ... the perml"''',lc working 1Ilrt'll" n,ay b'" IncreallOld 33Y.i% . 
provided the ~ectlon I huM found Is not le.~ than that r eqUired b)' 
t he dea d .. nd II\'e \oa<l. "lone. 

(g) .'h·ml.., .... (·"rn·h, ... " '1,, 01 0", ,.. 
~'or ",.,.mber" ('arrl'lu\( "'Ind .trellS"!" only, the j)erml~8Ible work

Ing s t relltrell may be Incr .. ased 33\~%. 
0. " \ "'II~TIII(_','I , "":'1 "":!!!! 

Section. IIhall vr"!ferlll.>f)· he 'o·mmelr1<"llt. 
7". 111·:.\ "" ,'XII 1: III1H·:II." 

(a) II,, " .... 1 .. ",,,,,,0; ,hall bl' jlroportlon-ed bl' thl' momenl of Inenla 
of their n .. , 8"!('Ilon. PlltI"! Jtlrool .. with webs tuth' tlpllced for ten 
~ I o" lIn d comprl'ulon ~hllll be MO vrol,ortlonlod that the' unit .trUII 
on the net ~ectlo" doe .. not exceed tht' ",tretltlee "jlec\f1ed In IIlIc tlon 
f1l''' (6) nil dcter-m itlcd .bl' thl' momen t of Inertla. of til", net lIectlon. 

(b ) I"tn'" ... I"" "r """N ~h"l1 havc " I hlckn""" of nO t 11'8. th ... , 
1·160 of lh" unsnpl,o,·ted ,1l .. 1 .. " ,· .. between the 1I1,nl\" .. 8. 

( e ) \\ .. h ~1,11ft' _ Mllnl\ "onIllMt of a l, t"t(O .. " ",,,ch ~Id" or th~ w('b 
('",'nI)\ .· of tra,,_mltrlng Ihf' full ~1I'eH" throu/Ch the ~l>lIce r h'llU'. 

(d) .\I1III" .. " .. n . ~tltfen('rB IIhall be required on the "'el>tl of roll"!" 
bt'llms and vlale girder. at the ,~Jtd~ and at point .. of <:oncentratetJ 
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load .. , and at oth~r p.olnte wher" ~ the clear dluanee between "anllel 
I" crea.ter than UIVI8,OOO (A/V)_I. In which' III the thlckneu ot 
the WOlD. 'Vhen "Utl'"n,,", ... Te required. the dlnance In Inchea be
tween the'rn .ball not b" greater than 851.,,18,000 (A/V)-I, or not 
greater than 6 feel. ''''hen II Itl Krell!e" than 60 Umell I the thtckneu 
&r the web of a plate Klrde'r. ~titT'encr. shall he requi red ,,' dlah.ncea 
not greater than 6 reet apart. SUrrener" under or over concentrated 
load" .. hall be 1),.oporl\oIlOO to dlatrlbule< aueh load" Into the web. 

PIRle girder IItlrrcn~ r~ IIh,,]] generally be In pall'fl. one on " .. ch 
aide of the web. and 8hll1l han~ II cloaf! bearing .g>llnn the nange 
anglet! at pointe of coneentraled loading; IIUffener!! over the end bear_ 
Ing" "hall ~ on Iltllte tllten. The pilch of rivet In sutrenera ahall 
not u:ceed 6M

• 

(e) nlln", .. "Inl_ of all glrdere shall be Ilmlte-d In "'Idth 80 1111 
nOI to extend more than 6" or more than 12 tlmn thfl thlckneu of 
thlnnelll plate beyond t he outer ro,,' ot rlveu connecting them to the 
IInglu. 

(t) Crnn .. r,,,,,vay .... oI .. r" fin d the 8uPPortln..:: framewo r k aha II 
oe PrOl'orttoned to r ea 1st the grcat .. st horizontal "1f(!8~e8 caused by 
Ihe operation of the crane~. 

(g) Ilh·fl i • .,.." .. ".,iI"", the flangel to the web at po]ntl of direct 
10l1d on the tlange between .. Utrenen "hall 'be proportioned to carry 
the re'lUltant of the ]onghudlnal lind tranver"e Ihearl. 

(h) Ith·." .. connecting the tlangu to the webl of plate glrderll 
and of columns s .... bJected to bending Ihall be sO spaced al 10 Ca rr)' 
the Increment of the tlange atreu between the rl\·els. 

So C OI.U;'I,,· II" SJo~S 
(a) Prope'r provlalon ahall be made to dlatrlbute the column 

load! on the fooling'll and foundation". 
(b) The lOP aurtace or fill column bfll!oel Ihall be llhlned tor the 

column bearing. 
(c) Column bfloll ..... hllil be aet true alld level. with tull bearing 

Oil the ma~onry, :llId be prope'rly sc<.:ure,1 to th e footlnga. 
It. E:CCK,\,I' IU C I, O ,\I)1NG 

Pull provlllion ehllll be made for ItrUSei callsed by eccentric 
loadl. 10. OO '[III,,- ~~ I) S'I' ttf:SS Jo;S 

(a) :Membere aubJect to iboth direct and bending al reaau ahall be 
ao proportlone'd that the grcatut CO"1nblncd alrea8e!l Shall not u:ceed 
the aUo"'ed 1110111. 

(b) Ali membera and their connection. "hlch are aubJect to 
IlreS!leS of both lenslon lind compr~.lon due to the action of Ii"e 
loads .haLl be dull!·n"'d to Bustaln litre"" KlvlnK Ihe largest section, 
with 50% of the 'rnaLl~r 8lre~s added to It. If the r.wena l of .trlln 
hI due to the action or wind the member "hall be deal..:ned ror the 
~tre,,~ giving the ]a1"geal lIeetlon and th~ connections j,ro])ortioned for 
the Illr..::e81 streu. II , ,\II U'IWI' IN (; JOI .'''I ·~ 

Compre<llslon members ,,"hen faced for b .. aringll IIhalL be apllced 
lu tnclently to hold the cannectlng member" accurately In place. 
Other Jolnu In riveted work, whether In tenalon Or comprellllon, 
"hall "'e fulLv aplked. I::. XJo:n- S ~~C'I' I OXS 

(a) in calculating temllon me'mbera. the net section ahall be ueed, 
and In deducting the rivet holes they .hlLlL be taken % inch greater 
in diameter than the nominal diameter of the rlveU. 

(b) Pin-connected lenelon member. ShaLl ha \'e the aection 
through the Illnhole ~5% In e"XOOU of the net aectlon of the member. 
and a net "ectlon bRck or the )lIn hole equal to 15% of that required 
Ihrough the" pill hole. 

1:1. IU\' E'l'S .\,1) 1101/I'S 
(a) In proportlonln..:: rivets. the nominal dIameter or the rivet 

'hllll be uBed. 
(b) .Rlveh carrrin/( ea]eulated streasea, and ,,-hose grip exceeds 

ttve diameters. shal have their number Increaled 1~ for each addl-
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I"-~~~~~~~ tiona I lio Inch In th" rh'(!t grill. Special care " h a ll be uted In heat

Ing And drIving "Deh ri vets. 
(c) Rivets ~all be u~ed for the connections or main memberl 

earTy!n!!" live l'lads which produc", Impact, and tor connectlon. 8Db
Ject to r llverSIL! of Btre'see. 

(<l ) Finished both In reamed holes may be used In " hoP or neld 
work where It 1/1 Imprllctlcable to obtaIn ,atldactory poweT.drlve"n 
rh,,,,t •. The nnlshed all.uk -"':1.11 be Innlt enough to provide full beat 
inll". and wMlle r" used under the nut. to give tull g r IP when turnf!rCI 
tight. 

UntlnlshA/l bolta may be used In sholl or dflhl work for connec
tions In amall "truclure. used for $helt(>n. and for secondar y mem
b("!'1 of all "tru<:tUl'f'a "urh as putHna, ,tltte. door and Window tram
l"lf. alignment bracing lind lIecondary 'heame In floor. 

1,1. HIl' f.)T S I',\ C I:'II' G 
(a) ']'he minimum distil nee betwecn <"enters ot rivet holeR .haH 

h" (hr('e dlamet<er8 of Iht" rh'el: but the dlatanee ,hall preferably be 
not leKll than'" % Inehe. for I % Inch rlveta, • Ineh" for I'" Inch rlv
"I~, 3% Inchpl! for 1 In ch rlvet ll, S I n Ch<l~ for JI Inch rivets. ~% Inchell 
fOr * Inch rlvet8, 2 Inches to r 'io IIJ{~h rlvtl't8. Elnd 1* InChell tor % 
Inch rlvt'U. The maximum plt~h In the line of etren of cOmprenlon 
meotnlbeJ"ll ('ompoal'd of platu and ehapes ~hall not excee<:! 16 t ime
ttl(t t hin nut out.lde Illate or ~ha)le. nor 20 tlmell the thin nUl en
eloa-ed plate o r .hape wllh a maximum Of 12 Inehes, I\nd I\t right 
anglea to Ihe direction of eire,. the dh!tance between lIne~ or rlvetll 
,hall not exceel(i 30 tlmu the thlnnut plate or t'hape. ~'or anglelJ 
In built section. with two Jrage Unu, with rivet ataggert'd. the maX' 
Imum plteh In the line or Itre"" In l'ach ga~ line ~hall not eX<lee"d 
2 ~ tlmeJI the thinnest plate with a maxlmunt of IH InChu, 

(b) In tenalon member, compoled of two angle'll. a pitch of S'·S
wl11 'be allowed. and In compru~lon rMlmberll, 2'·1)'" but the ratio II , 
for eadh angle betwet'n rlvele IIhal1 not be mor~ than * of that for 
Ih e whole member. «') The Pitch of rivets at the cnd. of built compreulon m 8mbe'ra 
II halt not exceed four dlam8ters ot the rlvete f or a I~ngth equal to 
I'AI tlmoea the' maximum width of the member. 

(d) The minimum dl~tance fr'lm Ihe eenter of any rh'et hOle t o 
a IIh~ared edge ,hall b .. 2% In~h('fJ f'l r I'" Inch rlve!a, 2 Inch~ for 
1", Inch rh·el •. I ~ Inche!J for 1 Inch rh·ets. 1"" Inchell tor Ja Inch 
rivets. I'" Inehl'. for 'II:. Inch rlveu. I"" Inchea for '" Inch rivets. 
"nd 1 Inch for % Inch dveu. Th01 maximum dl .. tanee from any odge 
alutll be 12 times the thlckn"ea of the plnte. but "hall not excl'ed 6 
Inehea. 

I$. OONl\J-X"r I O,,·S 
(a) Connee tlons ca r r)'lnk calculated IIlre811e1 oxcept ror lacing, 

,,/lg ba r ll. or angle'll. hand mile, or beam <l'lnnecUonl. ,hall not have 
Ices Ihan ~ rlvell: or for field eon nectlollll not Ius than 3 rlvMII. 

(Ib) Membera m~etlnJr at a Joint IIhall have their linea of canter 
of Kra" lty meet at a point It practiCable'; If not, "rovl,lon ehall be 
mllde for any eccentriCity. 

(e) The rh'lIt. al Ibe enda ot any membllr lranamlttlnll the 
IIt reue" Into Ihat moember "hould have the'lr centers of gravity In 
lhe lint' or the renter of «ra,·lt)· of the member: It nOI. provl"lon 
flhan bo made for the cl'l'e<l t of thd resulting eccentrlclt)'. Pins rna)' 
bo M plaCed 11.8 to counteract the Ql'rect of bendin g due to dead load. 

(d) W'hen a beam or girder "A" II connecteod to anot her member 
In luch ... manner that '"A" actl as a contt nuou. or fixed end beam, 
proper Ilro\'llI lolI .hnll ,he math! for the bending moments at .uch a 
connection. 

(e) '\'1I('r(' .tre~~ I~ t,·:tn~mHINI (rom onc IILe<le to another, 
Ihrough It 10001,' IIl1er. Ihe number of rlvot. "hai L be properly In· 
c re lUed: tlght·HUlng fllIcr" IIhnll llo' IIreferred. 

I II. I . \ 'I~I' II.:"; 
(II) 'J'lIe open aid", of com,)r<'881011 m e tnben .hall be provltled 

with lattice having lie plate. at each e nd and at Intermediate polnt3 
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It t he lattice II Interrupted. Tie platel "hall be al near the' end. 
a. practicable In main member, carrying calculatf'd "Ire""ee the 
end tie plate" "hall han!' a length of not leu than the dl ltance be· 
t ..... ecn the line" ot rivet" connecti ng them to the Hange<!, and Inter_ 
mediate onu ot not leu than one_halt ot lhl" dletanc..... The thlck
nus o r tie plalC1!' "hall not be leu than one-nnloth ot the dlltance 
between thl1 IInu o r rl"ele connecllng them to the sf'gment" of the 
members, and the rh'et ])lich "h,,11 nOl be more than four dlameter~. 
Tie platell "hall be "ufficlem.t In "Iw and number to e<tuallze the 
Itrelll In the parte ot Ihe membe r •. 

(b) Lattice ban -"all have neatly nntlhed endll. The Utlcknue 
ot laltlc~ 'baf'll ehall be not Ie." thAn onc-fortleth ror "l nKle lattice 
a nd one_s ixtieth tor dOuble latllce ot the dis tance between end rh'_ 
ell; their minimum wIdth Ihall 00 al rollow-= 

,"'or U~ channel", or built le<:tlon" wl~h a%~ and 4" anglel-2'~~ 
(\l.~ rh'ete), Or 2%W (!oj," rlvf/Ul. 

For 12", 10"/ and 9" Chan nell, or built sections with 1" angle_ 
Z%" (% - rlvete,. 

For 8" and 7" chan nele. or built .ectloni with 2%" angle_2" 
('II" rlve tl) , Or ~%" (%" rh·e l l). 

For (;" and 6" chaunels, Or built "eetionl with 2- nnglell-l\oi:" 
(%" rlvetl), or 1%" ( '!i" rlveh). 

(c) T he inClination of lattice barl to the axis of the memhOlrl 
"hall J{ene rally be not len than 45 ° but when the dilltanee b l.'1 weeu 
tile rivet llnes in th e flanges il more than IS Inch", the lattice Ihall 
be double and rlvded at the Interlectlon If bar l are uled, or else 
Ihall be made of anglCII. 

(d) Lattice ba .... Ihalt be .0 spaced ttlat the ratio I',. of the flange 
Inc luded bet"'''een their connectlonl shall bl1 not over ~ of tha t 01 
the member al a whole. 1:-. I~ XI'''.N SION 

Proper provilion Iha ll be ma.de tor expansion and contraction. 
11'1. .'IJNUtU " T IIIC K.N IMIS 

No steel Ie .. than ~n Inch thlek "hall be" used tor exterior con
IIt ructlon, nOr len than % Inch lor inlerlor cQnlll ructlon. except for 
IInlnJ{1 or nllerl and rolled structural "hap ..... 

These provillonll <:10 not apply 10 ]\1(1it IItructuru such al Ik)'
ltg-hh. marqueu. Hre'ellcapeB, light One-Itory obulldlnp, or light mte
celianeoul Ileel work. 

For trUS8e1 having end reaetlon-s or 36,000 pounds or over, the 
QUllet Plates Ihall be nOI leu l han Ii Ineh thick. 

ID. "j)J UISTA IIJ . ~; I I ~;lllll,; IIS 
The Inillal lII r eee In adJu"table membera aha II be ulumed ae not 

leu than 6.000 lbl. 
:W. W O II K,;lIAi:\SII1 I' 

(a) All workman hip Ihall be equa l to the best ]) r actlce in mod
(\ rn I tructural IhoPI. 

(b) Drifting to enlarge un ralr hole ll Iball not be permitted. 
(c) The .evcral pleC/fll tormlng built leetion~ .hall .00 "tralght 

and fit clo~e toget·he r ; and f1nllhed memberl Ihall he rree from 
twlell. bend .. or ope n JOint". 

(d) Rolled ... ctlon~. e-xeep t tor minor dMall l. 8hall not be heated. 
(e) Where\"er eteel Caatlng" .re Uled. they ,halt be prope rly an

nealed . 
Ct) )'un.,blnJ{, llater lal may be punched ViG Inch larger t han the 

n ominal diameter or t he rivet" whene,'er the thicknellll of the metal 
II equal 10 or leu than the diameter or the rlvell, Plu l .,. Inch. 
\Vhen the metal Ie lhl~ker than tile diameter of the rl"lll, 1)luII .,. 
Inch. Ihe holes Ihall he d rillerd. or lub-punched and rearned. 

(g) Rh'ete are to be Ilrhen hot. and where'""er pracllcwble, bY 
po .... e r Rivet head~ IIhall be or hemi!phe'l"lcal ah!t () e and u n iform I lze 
throughout the work tor the lame size rl"et. tull. neatly tlnlehed, and 
con centric with the holel. IUVtftl, arte r dr"'lng, Ihail be ll(]"hi, com
pletely tilling the holn, and wllh heade In full contact willi the lIur
race. 
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(h) Compres~ion joint~ depending upon contact bearing shail 
have tile tH!'aring surtaces truiy t A.eed after the members are riveted. 
All other joints shail be cut or dre<lsed true and straight, especially 
"'here e"poSed to view. 

(1) The use or a .burnln!!, to rch l~ pe"rmlssibl(> It Ihe burned metal 
Is n ot earn'lng $tre88e~ during the burning. Stres~es "hal! not IHI 
transmitted Into the metal through a burned surrace. 

:':1. 1' ,\ 1 ;\"'1' 11\' (; 
(a) ParU not In contact, but Inaccessible arter asSe'rnbling. ~hall 

be prOI)erly protected by paint. 
(b) All "tee I work, e"CCI:t where enea'led In concre\(', shal! be 

thoroughly cleaned and ""IYen One coat or accepla.ble metal protec
tion w ell worked Into the JOints and Ol'en SPRCeS. 

(e) Machine flni'lhed ""rfaees shall be prote"cled against corro
sion. 

(d) Fi eld pA.lntlng ;8 a [)hase or maintenance. but II I'I! imJ)o r tant 
that unless othe rwls" pro[>erly [lroteeted. all steel work shall after 
erection be protected by a lIeld coat or good paint al>l)lIed b)' a com
petC'llt painter. 

::-.:_ 1 ,).1I1~0'I'1O~ 

(a) The trame or all steel skeleton buildings sha1l be carried 
UP true and plumb, and tem])orary braclnlr shall be Introduced wh~r
e'''C1" nC'Ce8sary to take care ot all loads to which the ~Iructure may 
be subjected, Including erection equipment. and the operallon ot 
Same, SuCh braclng shall"'" lett In place as long !IS may be r~ulred 
for safetv. 

(b) A~ erection progresses the work sha ll be securely bolted UP 
to take carEt of all dead load, wInd and erection 'l!tre8lles. 

(e) Mrherever pHes of ma.terial. erection eqUipment, or other 
loads are carried during erection. propcr pro"lslon shall b~ made to 
(lIkc care ot .stresses resultlnK rrom Ihe same. 

(d) No rlvetlng shall be done until the s tructure has been prOIl
erly aligned. 

(e) Rh'et" driven In the field shall be heated and driven wltll 
the sarna care as those dri"en In (he ~hoV. 

:::t. I ~S I'~~(7I' I O'" 
(a) llaterlal and wu,.kmanshll) at all (Imes shall be 

(he InsJ)ection or e"perlenced engIneers representing the 
(b) Material or workmanahll) not conrOt'mlng to the 

or this SVectrlcatlon shall be rejected at any (I me defects 

subject to 
purchaser. 
]) r o\"islons 
are round 

durlnK the progress or the work. 
( c ) The Contractor furnlshbllr such material Or doing lIuch work 

shall promptly replace the »an,e. 
(d) All Inspection as far 8S l!Ouible shall be made at the' place 

o r manufacture, and the Contractor or Manufacturer shall co-oPerate 
with (he InapeClor. permHtlng aCCetl8 ror Inspection to all plaoe.il 
wher", work Is being done .. 

o 
_______ _ 

S'I' II UC'I'UI t.\ I. C ,\S' I' 11t0l\' 
1. EXCel)t wher e chilled Iron 18 SI)ecitie<J. all castings shall be 

tough gray Iron, free trom Injurious cohl- shut .. or blow-holes. trUe 
to pattcrn, and of a workmanllke finish. Sample p lect'8. one Inch 
~quare, Cadt from tho sam~ hea t or metal In sand moulds. ~hall be 
capabl(> or 8u~talnln", on a clear sPan or ~ reet 8 Inc lies a central 
load or S(lO pounds whfm teflled In the rough bar. 

Chemical Relations of Pig Iron Wrought Iron and Plain Steel , 
PElt CEI..:T. 0" 

N~me hOll CaTbo~ M.,,«aaut Sulphur Phoq>horu. 8di~on 
1';_ Iron " ... 3 .1iO--! . .'JO .00-2 .00 .018-.100 .0000t .00 .25--3 .50 
"lain Sleel 08 1-99.5 .07-1 30 .30-1 00 .020-.000 .002-.100 .OO.s-- .M! 

(.03-.10 (.120) 

"o".ou,ht Iron 99.0---99.8 OoS- .25 
.. oasc.) 
.0 1- .10 .O~O-.IOO .Oro-- .20 .02- " 
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AMERICAN SOCIETY FOR TESTING 11ATERIALS 
1315 Spruce Street, Ph iladelphia, Po.. 

STANDARD SPECIFICATIONS 
.oR 

STRUCTURAL STEEL FOR BUiLDINCS 
k rt.. 1 u.."I ....... tlo." ,,~ 

Thefte IIpedncatlon~ are I •• ued under the fixed dulg natlon A 9: 
the final number Indica let Ihe year ot orlglnl.l adoptlon .t t.antlard 
o r , In the c' ... e of revtfllon, IhO yea r of laet revl"lon. 

Adopted, 19(11; Revleed. 1909. 1913, 19 11 , 191$, 1 921, 1924. 
I . .lIANI/FAC'I' U III.: 

'·r<M ...... 
1. /II,) Structural IllIeC1. ext::ept •• noted In Paragral,h (h). s hall 

b'II made by either Or .tIoth the following prOceSlleft: ne •• emer or 
open.hellrth. 

(b) Ilh'et II1eel. and .tf"l.' l Cor !)Iatu or anglee o,'er 't.i In. in 
thlcknen .... · hleh are 10 ·bO punched, "hall be made hy the open· 
hearth prOCt'flIl. 

II . C II F; " II V " I , I"IUtl"F~ U'l' rl':~ "Nt) 'n~S'I'~ 

(.a,r '"''·'' ' (."""'1",.,. 111 .. " 
:. The Uee l "hall conform to tlla followIng re(luINmen t" a6 to 

cheomlc:ll compoeltlon: --8ulrur. 
I -...cr ····· 0_,,","11 .•• 

a"""lural _I 
IIOI.O_o.l01'Of'_l 
.. IK 0_ 0.011 J>« e<'tI~ ...... nOl~Y~ 0.08' pOt «." 

.DOtO~" o.o-U _.,.." 
1 .... '11 ... ".ia l ,: .... 

3. (a) A ("a r bon detl'rmlnation shall be made ot each melt or 
BUllemer IItee l. and determInations for manganelle phoephorull and 
~lIlrur r<'pTuentlng the average or Ihe meHe applied tor each U· 
hour peri Od. 

(b ) An anRI)'Nls of e...::h melt of open'hl'arth ste'el shall be made 
to r ('arhon. manganese, ph(>Bphorue and su!fur. 

(c) The'l!l' IInal"eu shall be mlld e 1», th" IIIl1nutaclurer from test 
Inl!fots taken during the pouring ot each mell. The' chemical ('ompo, 
sltlon thua determined Ihall be reported to the purchaler or his Tep
reaentath'e and .!'hall conform to Ihe requirement, epecltled In Sec
tion !. 

I; .. ...,k ,\"alYMI'M 
4. Anl.I)'~e. rna)' be made u)" the l,urdulIIt!r frolll f1nl~h6d male · 

rIa) rf!prcsenllng each melt. T hQ l)hO!lphorulI R!HI 8u!tur content Ihu" 
determined IIhal1 no t exc",ed Ih"t speclfled In 'SeQtlon 2 'by moro than 
!5 per cent. 

III . "II,' S I GA I, 1·Jl.O"I')It'l' I I':i!' \ XU 'I ' ES 'r ~ 

'J'"". "I .. n '1'., ..... 
5. (a) Tho material 8ha1l con form to the tollowlng re\lulrement6 

all to tenslie properties: 
I'ropertle. Con"ldere'\ 

T('!1~l!e 8trength, lb. per 11(1. In .. . 
"Il'I <I point, min., per 8q. In .. .. . . 

bUI In no clt8e leu than ...... . 
ElongatIon In 8 In., mIn .• IH!r 

cen t ......................... . 
Elongatlon In ! In .• min .• per 

Cl'nl. . ..................... . 
,. See ~t-cllon I. 

Structural Sl)eel Rivet !:Iteel 
46.000 58.00-0 
0.5 t(lnf!. str. 

25.000 
1.400,000 

Tens. Ilr. 

(b) The )'1 .. 1<1 point 8hall be determlrl('\1 by the drOI) ot the beam 
or the testing lIlllchlne. 

,,. .. <IIU,,,,,, .. ,, .. III 1';"111" .. 11<11, 
6. ( a) }o'or st r uctu rlll 81ecl oVer ~ In. In Ih lcknl'u. n d-od uctlon 

from the pllrcenla"e or elongation In 8 In . epaclfled In 6ecllon 5 (a) 
or O.~5 per cent 6han b" made tor cach InCreaae ot ~ In. of the 
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Rllecllle<l thlcknellS n.hovo % In., to a minimum ot IS ller cont. 
(b) }-'ur ~ lructural Heol unde r r,\~ In. In thickness a ded ucUon 

from the percent:lge of elongation In SIn. 61>ccHled In Sectlon 5 (a) 
of 1.25 l,eor COlnt shall be mado for each decrenlle of II..!! In. of the spe
cHI",) thlcl(ueu below r,\6 In. 

11"",, '1'e"j" 
j. (a) Ben d tellt IIpechnenB. except all epeclfied In Paragraph (b), 

IIhall Btand bC'lng bent cold through ISO deg .. without crRcklng on 
the outsid e of the bent portion, all follows: }-'or materIal % In. Or 
under In thlckneu, Mat on IUelf: for material over % In. to and In
cluding 1'" In. In thlckne8B, around a pIn the dIameter of which III 
equal to inc thlcknCS8 of the 1I],ecimen: and for material o\'er L% 
In. In thlcknc/JS, around a I'ln tho diameter of whIch III equal to twice 
the thlckn<l'8S of t he Ill,ecimen. 

(b) Sen d teflt IIpechnens for ,.h·et steel shall ~tand being bent 
cold through ISO deg. !lat o n lhemBeh'es without crackIng on the 
outllide ot tho bC1lt portion. 

'1'"". S •• eeh" ""N 
S. (a) Tcst speclmens shall be I,rol"'''ed for testlng from the 

materIal In Ih rolled or forged condltlon. excO'pt as tlPecltled In Par
agraphs (b) and (c). 

(b) Te~t sp~lmolls for 'illneltled matorlal "hall be prepared from 
the materIal as anneal~d fo r use, or from a short tll!)gth of a full 
HectlO!) similarly troateo. 

(c) Tllllt speelmen" ror rIvet bars whIch have been cold-drawn 
shall be no r malized before teijUng. 

(d ) Test 8peclmenij Hhall be taken longItudIna lly and, C'li:cept as 
lI]>ecltled In Paragraphs (t), (g), and (h), shall he or the Cull thIck
ness o r sectlon or material a ... rolled. 

(e) Te~t 8peelmllns Co,' \llntCH, "hUI_ and ilnts may be machlne,1 
10 the form and dlmenslo'", shown In Fig. 1. Or with both edgefl 
pamllel. 

(f) Te'l18lon tellt II Peclmens COr matllrlal O\'er I % In, In Ihleknelle 
or dIameter, except phIS and I·oll .... r~, ma~' be machIned to a thlckne .... 
or dIamete r of at le:l~l % In. for ... length oC at least 9 In., or thlly 
may conform to lhe dimenSions shown In FIg. 2. 

Ii I 

I , ~) I _ .... _I 
.......... ~. J ~'l_ .. _~l , :::.L..,' 
I ~c:~, 
I .(l. '·J. ... ll I 
I I ,..~ •. --~ 1 r--- -·---··,,- II' -; 

FIg. 1 Fig. :) 

(g) BC'l1d test sJ,erlmpnll for materIal o\'er 1 % In. In thlckne~s or 
diameter. except llLn ~ an<l '·o\ler~. may be machlne'(J to a thlckneu 
Or dll,met'lI" of at Jeast ~ In. or to 1 by ',~ In. In ~ectlon. 

(h) TensIon tC~t ~peclmens for \lln~ :<nd '·olle .... shull conform 
to th~ dllnc"glon~ shown In "'il!". 2, "nd he-nd test specimens shull be 
1 hy % In. In sectioll. 

{I) Test speelmen" for pins and rollers eha!! be taken so that 
the axl3 Is 1 In, from the >lUI·face. 

0) '1'he machIned sIdes of rectangular bend test speclmenll may 
},a\'e the co r nCl"~ rounded to a radius not o\'er 'Its In. 

"',,,,,1,..,. ur ' I ' ~",,, 
9. (a) One ten sion and one bend tellt shall be made from each 

melt; "xcelH that If material from on .... m~H \l Itre,." % In, or m o r e In 
tillckn<l8S, " n" t"n~ ion !.tlld one b~n<l teHt .. hnll l>e mud" from both 
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t he thickest and tile lhlnneet ,,,aterlal r .... lled. 
(b) It any lut IIpeclmen IIhoW8 defective machIning or devel

o ps lIaw •• It 'may be discarded and another epec!mom lIublllltuted. 
(el It the peruntage of elongation ot any tenclon test "peel. 

men L, Ie .. Ihan that "pecltled In Section r; Cal and any part of th« 
fracture '1 mOre than ~ In. from the center oJ the gage length of 
II. 2- l n .• pectm",,, Or h' out1llde the middle' third of the gaJll'e length of 
lIn 8-ln. elMldmen, ns ludlcaH.d by "crlbe IIcratches marked on the 
specimen before !",sUllg. a retl..-1It shall he allowed. 

'\' . "I' II.ll' S S IIII. I'; \ 'AIIU."IONS IN "'I~ If: II'I' ,\ ."P 'I ' II' C I{N"I~SS 
1· .. rnl ... ~I1I I ., ".rla lt .. r". 

10. Ca) The croell.section Or weight ot each ple«o or tlleet 
8hall not vary mOre than !.5 peT ceut from that IIvedlled; escept In 
the clUle of IIhearod platell. which IIhali be covered by the perml •• I
ble varlallone 8Pooll1ed lu Paragraph, (b) and (cl. (One cubIc InCh 
of rolllld .te .... 1 18 as"'rned to welKh 0.2833 lb.) 

( b) S helO r .. .. " 'at" ... ,Vb"" Urd .. r .... t o \\' ..... 1'101 I'" r S <t"" t " 
1"001 ' The weIght of each lotI In each shIpment Shall . nOt vary from 
the weight ordered more tllnn the amount KI\·en In Table I. 

(el SJ",ar .. d Ph. I .. ", ' ''Joe" Ord"r"d , .. -rJolekD""" ' The thlek
nen or each plate ehal! not var)" m.)rll' tha" 0.01 In, under that or
dered, 

Thll' overweIght of eaCh loti In each .hlvment .haLL not ex_ 
ceed tho amount given In '.rable II. 

\ ', . ' I:-,' ISII 
1·'10,1,,10 

I I. The nnlshed ",aterlal.hall b .. free from Injurloue dcfects and 
shall have a lI'orkmanilke tlnl.h. 

\ ' J . " t A.H-K ING 
) In rkl n .. 

1~. The namlt or brand of the manufacturer amI the melt number 
ehal! be legIbly ~tnmped or roILed 0" aLI I1nl~hed msterlal, except 
t hat rivet and lattice bars and other .mall ~ectlon" shall. when load_ 
ed fot ehlpment, hOI properly separated aad marked for Identification. 
The IdenUl1catlon markll 8hall 'he legibly IItaml)t'd on the end of each 
vln and rolier. The melt number ahal1 be legibly markf!'d. by stamp_ 
Ing If practicable, on each tut spf;Ctmen. 

"II . 1 .,"i'l I ' EOJ'IO~ AND lU~JI~(.,""ION 
1""1 • .,.,11"" 

13. T he Inspe'Ctor re ll reeentLng the purchaser shaH have tree en· 
tr)', at all times while work 011 t he contract of the purchaser Is be· 
Ing performed, to aLL I)arts of the m"'nufacturer·~ worka which con· 
oern the manufacture of the material orda"ed. The manufacturer 
IIhall alford tho In_pector. without chnrge. aU reasonable faclJltlc' 
to ~alLlfy hIm that the materIal la being furnlehed In accordance 
with thewe "1,edncatlOnll. All tellte (exClept Check analYUe) and In· 
spectlon eha I be made a t the place o{ manu.facture I)rlor to .hlp
ment, unlells othll'rwille "peclfl()(\, Rnd ShaLl be 110 conducted as not 
10 Interfere unnecetlsarll)' with tm, operation of the works. 

U eJ" ." lo n 
14. (a) Unlll'lIII otherwise epecllle"d, any rejection baeed on teblll 

made In accordance with Se~ tIOIl " ehaLl be reported within nve 
working da)'11 from the rec.elpt of lIamplu. 

(b) Material which IIho ...... laJurlou~ de'fect. subgeqllent to It. ac_ 
(:eptance at the manu f llcturer·1I workll wlU lie rejected, and the man
ufacturer ,hall he not;1Lcd. 

JI~Io" .. rlna; 
15. Sam ples te'llted In accordance ..... Ith seCtion 4. which repreunt 

reject .. !! mllterlal, .haLl be preee rved tor two weekI trom the date 
or the tut repOrt. In ca.sll' of dhillaUdactlon with the ruults of t he 
teste, the manufacturer may make claim tor a rehearing withIn that 
Ume. 

IT'" '~rm ··10,·· .. up!ied '0 Tab!. I m~an. all 01 th~ "I .... 01 nth IJ"<I\1p width .nd =: ~~~\t::.,: •• ~. applied .0 ,..bl" J I. " ",,,""n, .11 of 'h" pl .... of .a<h ,ruw .·id,h Ind 
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NO'I'I';8 O lio' Q. UAIIo-T I 'r,· O~' 

1' '\ 1.\"'1' 1"0 1t ~ ·I ' n U01'U IIA I .• 1I'1' Et,} I .. 

'" 
TIfE QUANTITY or paint required to coat a gh'en number or tona 

or etructural ,teel In a bridge, building, or almllar etructure 18 de
t e rmined by the IIprp adlng capacity or the pII,lnt and the charac ter 
of the surrace to be covere'd. also the temperature. 

The ~preadlng capacity or a paint "arleto with different paints. I. e. , 
011 alone. red lead. graphite, Iron oxide, w ith the Bpeclnc gravity, 
the "neneu of the pIgment. the conaletency of the ml:lture. thfl .mBn _ 
ne r of mixing, .. nd with the "bruahlng out" given t he paint In U a 
application. 

The kind and condition of the aurface haa even a g r eater Innuence 
on the amount required. On .. amooth rolled plate a paint may be 
,pread over fully 509'0 more area than on a rough, porou •. rua,,. 
surface. More paint Is required on a cold au r face than on a warm 
one, appro:llmatlng 20%, Again the a rea of the aurface to be cov
ered varlet w llh the character ot the conal ruction Ir re.pectl ve of 
the tonnage. 

The lurtace area 01 at r uctural aleel varlu from 100 aquare reet t o 
1,000 Iquare feet per ton o f metal. The d .. ta given below I, the re 
tore only approximate. but will give a reaaonably e10se eatlmate of 
tha areu and quantltlu required In o rdi nary atructural work, 

(a) Area per ton of metal, light at r ucturBI "eel, 250 to SU 'Qua re 
teet. Includu plate '.4 H to %" thick per ton of metal, S" to 5" 
1'1 and ch .. nnel •. 

(b) Area per ton of met .. I, medium etructural .teel. 100 to no Iqua rs 
feet. Includes plate %" to 1" thick per ton of metal, '" to U" 
1'1 and channels. 

(c) Area per ton of m etal, heavy glrderl and columna, 60 to 100 
aquare feet, 

(4) Paint required nra' coat, (a) 3/$ to 5/7 gal., (b) 2/$ .... I .. (c) 
1/5 to 1/1 gal. 

(e) Paint required two coat, (a) % to 1 gal., (b) '" gal., (c) '" pI. 

(f) Pain t required one coat applied on erected work a t Inter vala , 
(b ) 2/5 to % gal. 

In the Interut ot economy and ror the longer Ufe of "(;el Itruc
tures expoaed to the element .. It II ab801utely n(;ceuary that the y be 
well painted with a good quallty of paint .. nd that the atructurea be 
watched for the tlm(; when they wlU require repainting. 

'Vhen ~tructural IIteel la 1,1'00 In cN!amerle'l and IBundrlel, where 
there 18 a great deal Of moisture , It has been found advleable to 
I)alnt with 'blue lead. Any Bucceed lni\" COMa of paint wil] laal longer 
without change of color or d e tt."Tto ration. 
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ALLOWABLE UNIT STRESSES 

IN ACCORDANCE WITH THE BUILDING CODES OF SEVERAL CITIES 

COMPRESSION 

OU: Wil.b 
0.11: A.".. 
Yellow Pi"t, W .... Fir Wil.b 
Vello. Pine. Waah. Fir .I.e .... 
Spruce Wil.b 

'r."'''' Aero. I Imlnek With 
lIemlock Aero. 

""'" "" "'" "" 800 

"" "'" "" "'" "" ,., 

I ~::~ ~~*.I: Gi.deno ... ilh. 'lill'~nei '~ I Steel Shop It.veu aIM! Pi... IJMlO 
Steel Field Uivet.l 10000 
Steel F'Vld Bolt. ....... . 
Yellow Pi ... (/:lhon kal) Wilob 
YellowPi .. e (Lolli LKOW;lh 
Yellcnr PI", .I.e..,. 
Spruce Wlu. 
8p",... Ac .... 
Oak WIUI 
Oak At .... 
Hemlock Wit.b 
Hemlock Aero. 

l'-PorlJ .... a. C_Otmeal. L_Lin, •. 

"''' '''' ;'" 
.• '20)" 

. 50" 

, .. , .. , "'" 'ieoo' 

"'" ". "'''' .. 
"'" .. 
800 "., 
"'" "" "'" "'" .. no 

'''' ,., 
"" "'SO' '" .. '" ,., 

'" "" " . .. 
"" 30' 

100 120 
100 130 ... 'iso' 

'''''' ,., ..... ' ..... 'ioo' 

~ "'200" :::::::: :::::::: 
I~ .. ··60 .......... ···· i:iO· ... 
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ALLOWABLE UNIT STRESSES 

SAFE EXTREME PI DEIt STRESS 

C ITY 

c 

L '0000--<0-R 

I '~m",.II'!::~·1 '"mw. 

J 
I ~ 

E 

o 

II 

L 
12O()-20 -

D 

L 
UIOOO--70 -

R 

1"0 ....... . 
I 

I .. 

L 
7ro-7.~ --

c(.- -"-) 
"0 

L 
'"00->0-o 
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WEIGHTS OF BUILDING MATERIAL, ETC. 

WEIGHT OF MATERIALS IN LBS. PER SQUARE FOOT 

TIIICKNESS IN INCII ES 

K'Od","'~"~" j~_~ii~~~' ~€ ,. .1. 
1 I • 

. 1 •. I. 1 
, ,. .1. 

II I '" 
II I 

2"d" .pruce -'eepen I6" ct ... alld 
dry CInder .... De ... te fill .....•..••. 

Copper .beelll ................... . 
~~ .. \.ed~ ................ . 
~ _nal. 800ri:';f,' W'OOd ........... . 
• eUII .. Ih .. nd p .. leI' ........... . 
PI .. terill ..................... . 

'00 ,.ro 
,"00 
'00 

1200 
" .00 
'.00 

Welah\.l 01 V .. nou. Buiidina Materi .. 11 ill 
Lt.. per Cubic Fool. 

Weichlll of Colltell'" 01 Storqe W.,... 
h_l .. u.. per Cubic FOOl. of SJlK'I 
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SOLID STEEL SLAB BASES FOR COLUMNS 
Data to Determine Tbiekness 

Ifo. 0..1. to Det."am. Le",tlI L .ad Widtb W, Se. PIIee 266 

r- d '='-
I : I / 
WI - - -- -l-
t - - -- --

~f F-f-' ---
I i : / , , 

h 

, , 

e+.tItld+-e 

....... !!!!"Ired 
T.u;ll, ~; III 

EXAMPLE-Vah ... of h for VarIOuo U,lck_ 
Col . 1..-1 C _ 'MoIOO. 
Col. <lL .... ",100114 _ le.76. t _ 14.00. ¥~~~ " Hnllhod Thlck_ - xn!t~+ Ue«; ~6P21Q.la . _ 40 X 400'~~ X 36. 

IIU '" .110 :to 16.7& - 16.00 • . &5 X 14.00 - 7.70. 

' 11 , TO, Top. . ·()I"4 X40~. 
12. ~ I" ...... llOuom 40-16 40-7.70 
I ~,OO l>Ianod • ___ _ 12.60.' ____ _ IUti. 

""i"ii1M 1r '" ---,-,.-
, , 

16.02 " - !8OO ~ le. la ~~) +- eooo - 28.10 
22.M , ,. 

'" ¥: :4~X~~. .... toP.' 
" .14 , 
27.611 lL '" '" 44- 16 M-7 .70 

-iHJ 
• ___ _ 14.60.' _ ____ 14.\6 

---.-.---- ---,-,.- , , 
U .M • II _ (800 X 14.60 X 14.601 +- 0000 _ 21.02 
n.~ • Uoe 5" _b but. planed .... top. H." :~ •• ,. 

' Tbe 40" II1dlb .. _ roIIM 
.- Y ~,. u. 34.61 

U .IWI , 
'" ,. 44 X30_. 

~.M , 
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SOLID STEEL SLABS FOR COLUMN BASES 

Data to Determine Length L and Width W 
See P a,e 265 (or D Ua 10 D elermitle Thiclme .. Required 

, 
'-Y-J 

no. I. 

CA8F. 

/GIUXIT 

Bue Rutin, Upon "'asonry 

C _ Total Load "" Col. (10 I'oun<l.o). 
u_I"I~~~=ie,'r.ol>M...,nry.-
" _ M"aorBaee ln-'<l.ln. _ C + U 

tb~~= ~o';l~ •. a '(".I:';:t'l!~?~~j~ 
Theoth ... dlmell8lOolotllen" + .. ldth",l .. Ud . 

.... ·om L .t II' and the ..,Iumn ,UmtnelOtl$. 
determine the OVBbAnp _ aOO I .... obo,,"" 01> 
pO.Ite 2~~. 

tb~\·~~t.~~:.. d.ob~·O~,~'~r:: ~~m~~l~r-!! 
~'!f:.2ttilIllT!',f':'~k= ~e"'i'r~l~'g Jt~ 

C.re rolllt lie Uk,," to _ tb.~ ~ne olab 
",1 .. Ud 10 rolled '" lom.leal IMrl,,_. (S<:<! 

~=~,rnro~nr n.wnotllel>laD .... 
on the OOItonl. but ohOul~ a l .. a) .. be ,.,mUd. 

CASt: II 

Bu, Rutin, Upon Orilla,e Beam. 

.. ~~~~t~I:~rr~~~:Io!'ld~~ ~~U!bl~ 
~0'{t:IYW~ ~t bee 2f,.';.'::':.30~~ ~~~"n~~ 
alI .. u the~'" ~ "~M 011_ bu"",. 

Tbe otl>er d!menalon L mun be Dl.Ode I&rlle 

~~::.bll~~'f~gea~u= ~~;~be~~,'~ 
Ibo .. n In Ibe l>Ion ylll" .t.oy •. 

Tile .... a A _ I. X 11', .n~ U _ C + " 

no. 2. 

u ... Inlo value or U III !ormula (3) 0" 1>&11:" 
~ I<> <ic'ermIM tlte SQUAItE of the re<tlllr«l 
U,leln_ .... bel....,. 

II ..... ,..,.Unl on artll&/le IMuld be plaJlfd tOP 
.,1Il bOtl<>m. \I oy,"," 4" Iblrk. 

- T able 11-
A ,·.UAbl" 81_ or 81«1 Sla"" 

2~" 
'W' 
3~" 
",' 

36" 
36" 
W' 

'"' 4." 
H" 
44"' 
48" 
4W' 
4S" 

'" ali" 
3J.t" 

'" '" ' "" 4 W ' 

'" '" 5!-i" .' HS" .' 6k" 
",' .' ",' IIBi" 56" ftk " 
56" 1" 

Len~th 

tY"""," to 24'- 2" 
6'..(\" t.o IS'- 4" 
6'-8" W 18'- 4" 
6'..(i"W 18'- 4" 
6'-8" t.o 22'·1 1" 
11'-8" 22'11" w , 

~"'-8" t.o :lV-HI" 
6"41" 10 :lV,IO" 
13'-11" t.o 11'- '" 11'-3" to 14'· " 11'_3" to 14'_ 2" 
11'-3" to 14'_ 0" 
11'-3"t.o14'-O" 
~_1" I<> 12'_ 0" 

11'-3" to 14'_ 1"' 

I 
\y-1" t.o 12'_ 6" 

100..(Y't.o 11'_ 8" 
10'..q' t.o II', 8" 

It~ 
H . 11 
11.00 
20.40 
2:UIO 
21.77 
31.13 
36.27 
W,W , .. , 
M.OO 
56.81 
62.33 
68.~1 
14.80 
14.80 
SI.W 
~,W 

88.40 
U.l1 

100.10 
IlL 01 
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BEARING PLATES FOR BEAMS AND CHANNELS ON 

BRICK 

i ., 
~.~ 

~, .-." 0', .j,!"fj .0 .- , j-. '0 ,& ... - ;:a0i8 . 

0000 

0000 "'00 ""00 
0000 14400 ""'" """ 

14400 ".,. ""'" 30000 

""" """ ""'" "000 

'"'''' 

t .. . S88 (p-f) 

"" SAFE OF SOILS-
TONS PER SQ. FT. 

Ch.""'ter of ooil I Now I B"lti· I Chi. I " 
York more ~~.o:o P.ul 

DATA ON WOODEN PILES 

I MiD'!"1 Seattle 
"pob. 

I ' I ' , , 
3 ,~ 
4 a·$ 

Acc:omiDl1.o l.he buildi"l I .... of n rioU$ eitieo tbe mo.t COmmOn dime.won for wooden 
nileo 1_ than ,wenty feet 1001 i. $ inch"" on the .m.ll end .nd 10 incb .. 00 tbe bun end . 
For pil"" lonew tb ao 2(1 feet the butt eod iI increa.oed to 12 ioehea. The ... Ie load lor pil_ iI 
figured b, the lollowing lormul"", (A ) being lor dr(lp h"mmer eml ( Il) lor lte.m hammer. 
Tbe mu,rnum load per pile illimited to 2(1 to 25 toM. 

(A) Sale load in toM" i,~ ~ (B) Safe load in toM" ;~ ~I 
"'H'· .. Drop of h.mmer in leet ··W" .. .. ei.lr;ht 01 harnrnu in too. ""1'"'' Peneu-,tinn of Ian 
blow in ineheo (Ot .ve .... e oil .. , .. vera! bl ..... ). 
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GENERAL FORMULA: ON THE FLEXURE OF BEAMS 

OF ANY CROSS-SECTION 

••• A .. area of """Iioo in "'III"" ... ch_ 
1_ Jt,llFh 01 _" ,n inch ... 

w- lood unifonnlY diotr:buted in ".,,,"do, 
M - bendin, molnen t In inch po .. lldo, "-
h _ height of CfOM -"l<)tion, out to out.. in illtheo, 
n - d.i$t.ance of ""nk'r of ' ...... ily of ..:<:tion, from top or from bottom, [n IDehe., 
t - . t .... per ~u""" inch in ut ...... e fi~ .. 01 beam. either top or bottom, in swun<b 

aecord'''111 .. n m.1too to di.rtance from top or from bottom 01. ~ion, 
D _ ma:I<;mum dd'leet;O<I ;n inch ... 
r_ moment 01 ;"'"rtia of oeetion neutral lUlU, Ih~ ..... tn of ,.,..'1',1,., 

r _ mGmftlt 01 intr tia oI.ection neutral uill pwallel to abo''e. but not throulh 
center of en..,I)', 

d - dilltan ... betwl!en th_ IItllt ... 1 u ..... 
S - "",tion modulu •• 
r _ radius of J(yration in [nch .... 

E - lIlo<hdu. of "l .. l leily fm lto'<ll 2'9,000,000 

rhenS-~ • 
~ .. t8 . • ,,. N --,- ---S- · 

1V_ ~~l ... -.!!.f- s. 
Win W' 

t _ -----sr- - S--S-' 

r _ t + Ad: 

lV" 
D - -ls 4.£ I for beam .upPORed a t both _do uniformly loaded. 

D PI' for bHm ..,pl)Ofted at both endo! and loouJed .nth •• inde [Oftd /' 
... 48RC atmiddle. 

D W," for beam fi, ... ·d lit one .. nd AOd un.ullpor1ed et t he olb"" and 
- - & eY unifonnly loaded. 

D _ 1'/' fOT beam fixed lit on .. end and un.uPpor1N .. t olhe. AOd lORd d 
3 E r .. ilb ..... p .. 1oad P .. t the 1 .. 11 .... end. 

W~t of beam not oo .... dered ill the .bo .... 

1 
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BENDING MOMENTS AND DEFLECTIONS OF 

BEAMS UNDER VAR IOUS SYSTEMS OF LOADING 

W-Tot&lIOild. 

(I ) Bum aupported at both .n~' ond 
uni formly IOl ded. 

Saf • ......:I_lut I'vo" in ~ M ... imum ~nd
WL 

II, D>O<Jten! .t «n~r 01 h.am _ -, .. 

,3 ) S elm Ij~.d .1 o"e end and uniformly 
J,,"ded. 

Safe Jo&d _ J ~ IMt ,inn io tabIt&. Mulmum 

bendi", m"""'nl at point of IOIlpport _ ~l 

(.5 ) Bum supported at both ends , Iln,l. 
unsymme'ric,] ]ood. 

Sal. W - \hd give" in l.bIa X ~ 
&" 

)i .. imltm h.ndi", moment under 1<>&<1 - lIt, 

1 .. I,enllth of beam in ;ncheill. 

(l) S.om s upported It both udl. , In,lo 
load in middle, 

. ___ .I _______ _ 

Saf. to.d _ ~ 1h&1 ,ivtt in t&bIN. Muimum 

bel>din~ moment II ~\er 01 boo,,,, - \~I. 

(4) S.lm lind at one cnd Ind 10lded 
at ,b. othe •• 

I ' •. ••.. --- ----.----JOI , 
Saf. bd - J.i thot I i •• " in t.al>ln. )Iuimum 

bendinr moment .1 pcin! 01 '"I'port _ \\1. 

(6) Belms l upportcd at both ends , t ..... 

$fmmer.le. l 10Id, . 

& /c Ioadt _ that ,i.en in tow.. X -};

)[&1;111\1111 b.ndin, 1IIOmtnl hoi ........ Load._ ~ W. 

eu. I - Dtllottion .. Ddt. we Loo.d _ thai .i ..... in tabl ... c."" I- D c8eetion _ 5 WI' 
3&iEi 2- -~o · 

3- _2.4 
-3.2 

wh e.e F. " mod"I". of 
elutidty _ 29 000 000 

I _ moment of inerti a 
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BEAMS SUPPORTING BRIC K WALLS 

II _ 8 UlaD 

Jo.d - U (S) ' X ,... ichl Pt' foot 01 wall. 

The method illustrated abm'e may be 1I!1C<I for o~nings G fcet in 
width o r 1("98, Ilrovided there arc no o~nil\gs above, which, I"ya failure in 
tile ma.llOnry, might cause the ooncentration of a heM'), load on the girder, 

For larger openings different conditions p'revaii. If the m~nry is 
not thoroughly bonded, if there IS danger (If failure alOll1/: a IK'rie!l of open
ings one above another, or if jt:reat infte:<ibility is d~ired it is good practice 
to consider the weight of entire wall 11.8 carried by the girdcr. 

A gird{'r nmning the {'ntire Ir.ngth of II. structure should be figured 
to support the entire wallllOOW, !IS exce""ivc dellcction might push OUt 
the supporU and cause the Structure lO fail. 

Whcre hen\'y loads are carried, it is l)('~t to IISC oo\umns of sled or 
eallt iron for supports, (or mMOnry, lUI ordinarih' oonstruelMi, will (Ililbv 
crushing out IInd .. r hc:wy oonct'ntrntoo loadq, When the wall rarries any 
portion (If thl" floor 10:1d, ~am .. ~hould 1)(' ndded to weight of wall to ascer
tain the enlire 10:1d el,rried by the girder, 

Figul'Cll 171) to 18J, page 3 16, show various types of stool Hntds 
in common UfIC, and their supporting capacity may be obt.ained from 
table!! of safe loads, 800 par~ I, 

Weights of brick WJlIs a nd number of brick per squar e foot of surface: 

Thi ~lL ....... nl w. n. in~ "'" ('",m.um Bri~k. pOund. No, of Brick in "" , /oo~ 

• " 15 

" 112 n" 
" 1:;0 ,. 
" 08' ,," 
2,'; 2".= I I:; 
:''11 :''62 ;'2Ji 
1I;J ... '" " '" "" 

I 



r ST. PAUL FOUND RY CO. 271 

NOTES ON WOOD fo' L OOIt8 . 

The common type of wood noor. uted t or Uore building •. ,mall 
omce bulldlnga, etc .• where the load, are not heavy conllell Of Joll t , 
plaeM tranavenely, lupported by girder. of Iteel o r wOOd. 

Method" Of lupporUng woOd Jolata on ateel Birders are ,hown on 
page US. The m ethod ahown In l-'!g. 178 may be UIIod where .. trdere 
are not concfI:lJed. \Vbere a flnah ceiling " dealrf!d ... plate .a ahown 
In ~·IJ{. 117 or ,Urrupa may he ulleoa without notching the Joists. 

Min or' alow-burn lng cona t ructLon II nled for atorehOlLlleI, mill 
bulldl n ga. etc .. where beavy loadl mult be car ried. Thue f100 n a r e 
conllructed or lIeama plaCed tr'om 4 to 8 teet on centera and <:o\'o rod 
with plank frOm! to S~ Inehu thick, on top Of w hich Ie laid the 
nnlJJhed noor. 

Sate loada tor wood beamJJ and posta are gl\'en on pag" all .. nd 
alo !lnd ror gal pipe eOIUmnR on I)nge HO, 

Detail", or caflt Iron P06t CItPJJ and baJJee wHI be round on page 
1i5, 

Several t)'l)ea or joll t h lln&er. are In u.e for frllml n g arounn .talr 
and wall o lle nlnge. On page 211 we have lIluetrUed thO' tingle and 
dOUble /ltlrrUl)" 

We have .hown In Fig., 111 to 11 9. page 322. our stoc k jOltt and 
JJtrall anchor' ; ,wedal anchort made to orde r. 

WJo; IGItTS 0 . ' WOOl) FI.OOIIS IN I'OU N !)!! l'E:1t Sq UARE . ' OOT • 
.. , 'CL UU .. , ' G l' I. \ S1' EII C I~ II . I NG , 

Spa"; .. , of DIMENSIONS OF JOISTS 

Jwu 2 X 10 
, 

2 X 12 1I X 14 3 X III 3 X 14 3 !II: Ie 

n " " " 
,. 

'" " , ., 
" " " 

,. 
" '" ,. ,. ,. 

" " 
,. " '8 " 

,. 
" " " " 

Baaed on aortwood jollt It t~ Ibll. per board root, 1 thlck neu or 
1, Inch softWOOd noorlnK at Z~ - lba. per .Quare toot and 1 thlekneJJl 
ot 'lIo Inch hardwood floorlnK .1 4 lb •. I)er JJQuare root. 

When no celtlng 18 u.ed deduct 1~ lb •. per eQ. n. 

Southern 
White While LonK Lear Sr.'""~ 0'- Pine o r Oe-o~la Hemlock Cedar Cal for n l Maple 

Yellow Ine 

, 
4,U Z.08 1 1.93 1 z.,, __ -,-_._ .• _ us 3.17 

I 
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F IRE l' R OOF FLOOR S. 

FIreproof ft oora a re conatructed w ith a trame w ork o f ateel beama 
and .-lr(l6 r&, the apaces between the b""m l being ftll ed with ftre_ 
prooftng. Which conilltl of archea of bric k. or hollow tile. or concrete 
ateel In the form of arches or li la b •. 

BrIck a rchu leveled wi th concrete are used with a apaclng of from 
4 taU to • feet, or more, provided Ihat the arch I, luUably ullfened 
with conc rete agalnlt taUure from .. concentrated load, and that the 
beams are of lumclen t dePth to allow a r ll" Of 1/10 of the s pan. 
Floore of thla type weigh, Including nlllng and ,Ielill heD.ma, from 15 
pounda per IQuare t OOt up. 

Bevera l lytle. Of tile a rch", are In common use, Ihe tiles beln&" 
hollOW blocks of clenae or poroull atructure made to form II tlat Or 
u"mental arc h. T he w eba o f theu blocks are either parallel with 
the tloor beama o r perpendicular thereto, the aYlltema being termed 
aide or e nd conslructlon, reap!!ctlvely. Floorll of thlll type will 
weigh from 70 to .0 pounde per squa re foot, In cl udi ng tlUln .. and 
sted beama. 

Tie rods to take the thruat of the a rchea are r equired tor both 
briCk an(l tile construc tion . Theile are % or 1i Inchea In (liameter. 
place(l a t or belo ..... the center of the beam. and from ~ 10 6 fee t apar t. 

Floora o f concrete, re info rced with ateel Wire, or roda are uaed 
ell:tenalvely. We carry a lartre atock Of r ound. IIquare a nd deform!!J 
relntoreln .. r oda In atock and a re able to make Immediate shlpmenta 
on ordera tor thla mate rial. 

ElI:amplea o f dllferent method. o f concr!!le tloor conatrue tlon are 
ahown on pages 273 to 211 togelher with t"bl!!. of ute loada and 
necesllary rodll t or ril!lntorcll!'d conc rete tloor slabll. On patre U$ ta
bl(t glv!!a the quantities of m"terlal required. for dllferent prOPQf· 
tion a. In Qna yard o f cQncreU. 

ALI.O\VA DLE F L OOR LOADS IN I'OUN D S P E R SQ.UARE FOOT. 

F r o m 5 1. 1' .,,1 n uU d l" lJ" Code, 

Dwelling •. natll. apartment •. tenementll ... 
Hotela, club hOUle.. lodging o r rooming hOUBU. familY 

hotels. omcee. hospltala .................... . 
Schools . ................................................ . 
Private garl\gell. lIIables. w eak ahopa ...... . ..... . ... . 
Light manufactories, a'ld atorage ... . .. .. . . ............. . 

40 lb •. 

50 lb •. 
60 Ibs. 
85 lb •. 

100Iba 
Oaragte. tire atatlonal Chu rches. aaaembl\ and dance halls. 

10dR'U, akatlng r nkll, ell:hlbltlon hal II. theatres....... 1001bll. 
L&rge depa rtmen t stores.................................. US Ibll. 
Heavy atorage and manufactorle:s ... .. .............. .... .. 200-250 Ibs. 

~
Idawalkl and sidewal k dooNl .. .... ............ ... .. 2601bs. 

NOTE.-To the above loads the du(I wel .. ht or tloor mUlt be 
added to obtain the total load. 

• 
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TRUSCON OPEN TRUSS STEEL JOISTS ~ 
ST. PAU L FOUNDRY CO. 

The use at steel jois t eonstructlon for economical and fireproof 
floo r " Is exemplified In O-T (Open Tru88) "teel ,oleu. Their desIgn 
Is 'baaed on good engineering practice and Includes many attractive 
teatures. 

'l'he top and bottom chorde ot the 'Warren trulU! are Wide "lee'
shaped" members providing neceS.IIary resistance to buckling "train". 
The bottom "tee" I" eontinUQUB to the hearings. where It Is welded 
wllh web plato and top chord to form a solid l ..Beam. The web mem_ 
bers arB CQntlnuoulI trom end to end tQ positively tran9mit the 
BtI'f!SSe'8. The welding of all joints Ie done under a method of high 
pressure electric welding making poslth-e connectlons. 

The entire design Is not only efficient Jbut Is econom!ca! ot mate
rial.,. O-T ste'el Joists are manufactured of the highest grade open 
hearth steel In accordance with accepted standards ot quality work
manship. 

I n practical use, O-T st .. el joists are very simple to Install, Insur_ 
Ing utmost speed ot erection. ThE! under_slung d('81gn of the bearing 
permits tull bea(]-room under the supportlng girderS. The open web 
allows the pauage ot 1)lpes and conduits ot any numher and In 
any direction. 

Open Truss steel Joists aN) shop tabrlcated and reach the Job 
reMI)' tor placing . .Each joist l~ marked to correspond with the erec_ 
tlon diagram. to slmpllf)' and speed constructlon work. 

Ot!'I' ,\I L 0 1>' TII UI!S JOI ST 
I.oadlng ta-bles and dct ... lls 011 80lld web plate girder JOi8t~ tur

nlshed on request. 
See page 336 tor illus tration. 

L--~ 
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CONCRETE FLOORS 

U:W''SPf OM -., ,.' 
.: t. '"'''y " , 

MATERIALS REQUIRED FOR ONE CUBIC YARD OF CONCRETE 

Proportion by PaN _II. 
M .... ,.,.l Required <»> tha II M .. Ie";.1 Required on the 

BMiA 01 I n ....... 1 _ Buio ,,{ 1 ll8r<el_ 

3.8 Cubin ~'ee~ .--:-;::-",,==='~.''i--:CC"''";C'"f"~:,,':=,-;~ 

I 
Ce~nt;"1 Sand.!u I Stone 10 -IICern~nt i" l Sand,ln I Stone Iii" Stone Ba ..... 10 CubIc Cubic D...nle Cubic Cubin 

Yardl Yardl y .. ttt. YIIrd. 

'-' , ,., 
3 , 

3 • , , , 
1.9~ 
1.62 
1.26 
1.11 
1.07 

0.41 
0.43 
0.44 
0.49 
0 .46 

0.82 .. " 0-8, 
0.82 
0.'" 

L" 1.4a '-'. 
1.10 
1.02 

0 .41 
0 .43 
0.44 
0.49 
0.46 

0 .82 .." 0.88 
0.82 
0.'" 

ApproximM, .. 1y tb .... me <luanliy ..... ill be required il ,,",vel ia u.ed. Quantitiee .... )' be 
fonnd 10 vary 10 jlf:' oent from tboee liveD due to vari""on in fineo_ 01 ... 11<1 aDd .toa.. 

·P.lf>nl~ \l' Wiffl ft(,inro~U1.nt.. 
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NATCO "ONE-WAY" LONG SPAN FLOORS 
"'- -/2-- ..t. -/2-- .1" 

I~--./~~. --.~---/~~ 
The upper tlgu:-e. In table. denote the depth of tile; the lower 

• figure. Indicate the area of nlnforclng Iteel nQ.ulred In nch con
orete JoieL Thickness at fl oor.=depth ot IlIe+t"' of concrete top. 

The table. beloW' flre 10 arranged that they can be used for I\oor 
. tabs freely lupPOrted st both end., seml-contlnuou" or continuous. 

For slab. freely lupported at both end. (1lmple span) ule load 
given opposite WL/S. For slab. free ly supported at one end and 
conti nUO UI ove r othe r lIupport Ule load. given opposite WL/9. or If 
building code permits WL/lO. For IIlab, continuous over both IUP
ports uae loads given O])PO,lla WL/ 16, or It buHdln &" code permit. 
WL/t2. 

For slml-continuou. and contlnuoua apllns proper reln forc( ment 
mu&t b~ provided In top of alab over eupport to take care of negative 
binding momant. Where heavy load. and Ihort Ipans are (ncoun ter
ed, the vertical and !ongltudlnl\! Ih lar mus t be In\·utlgated. 

The load tabl" are tor gtnera! Informi tion only U lach particu
lar operll.llon ahOuld be dCIllI"ned In accordance with ac tual conditions. 

2" CONCRETE 
fe. 700 pOllI'''' per -.:tuarelocb. TOP H'of concrete ~Iow ",iofo~meo~ 
f • • 18000 pOUnd. per -.,uare ioeb. 4' _crete ioiow 10 ' 0 0 ren te ... 

TOTAL SAFE LOADS (Dead '" Uve). 

ONE_WAY_2~ Concrete Top..-4" Jois ts IS" on centers 

Wei~r~.:.ra~ h . lIt!. I:. It!'II:' l l:'I I~'I II! 11r2·1 ,: I ~~ Cu. fL OODere~ 
per~. fL 110M 0.2211 O.:u.o 0.211 0.292 0.3 13 0.33-3 0.3$4 0.376 0 .417 0 .479 
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NOTES ON ROOFS. 

,\Vhere roof loads are! to be t.upported O,'er wIde epans. Heel trU.II_ 
e ll are g ,mernlly UIOO. 

A cOmmon type of combination truM Is illustrated on page 281. the 
top and bottom chorde and compreilion membera being made o f wood. 
with Iron rode to take tension. 

Wood members et eonnectlons are notched In and bolted, or caatings 
and wrought Iron IItraps may be uled. In all cases the connections 
"hould be of sufficient "trenglh to develop the enUre strength ot 
membere connected. 

Whlre top chord Is notched Into bottom chord. care should be 
taken to leave au ftlclent lIection In bottom chord at that pOint to 
resillt IIhear and bending. Where bottom ehord forms an arched 
celllng proviliona muet be made either In the trun or In the lIupport_ 
Ing walla to take the thrullt. 

Over large IIpanll. Iteel truues may be built stronger. lighter and 
at leu COll t than wood truues. The COllt of auembllng II laved a. 
In mOllt cases they can be shlpp6(t In one or two pieces. Their light
nesa and sUrtnen maks erection ot IIteel truues re]atlve]y easy. 

On page 279 we iIlulllrate a few types of IItect truuee of simple 
form and good for IIhQrt and IQng spana. We will fur nish dealgne 
and utlmatCfl fQr nny type and alze of truss upon application. 

The sIze of IIteel truuell varies wllh the lipan. and with the roof 
and other loada tQ be ImpQ$ed. For preUmlnnrr UUmatea or the 
weight where only an approximation I' necessary, he followIng form 
ula Is applicable: 

Where L la the length of span In feet 
W -i(J'L+i L) W II the approximate weight per hor_ 

Izontal eQuare foot, when 40 pounds II the 
weight of the Impolled load per eQuare foot. 

FOf loads greater Or len than 40 IbS. pe r eQuare toot, Interpola te. 
Note the table ot roOf load! Including both dead and live loadl t of 

varioUS kInds of roonng and ngured per horizontal .Quare toot; 
these to be used generally on apans of 80 teet or lesl!. We also give 
a table ot welghtl for arlou. kind. of rooHng materl I v . ,. 
App,..,~irnate We4I:ht 01 Hoolin. l>h.teri.1o TOTAL LOADS I Weiaht 

Materi..t I WeiaM per 8Q. 
per 8Q. 

KIND OF RooFI NO ". ". U •• 
Copper No. 22 B. W. G ........... l~ Con. Oa\v,"iH<! i,..,11 No. 22S.W.G. 00 bo~dlI, lIope 1:6 " Con. Oalv.ni..eod i,oll No. 26S.W.O. '" O ... velor I ........... . .... .. 
Felt, t ... o I.ye", ...•........ ... .. ," Cometton 011 board •• Rope Over 1:6 .. 
Fel t and Nphalt or coal ur •...... Roo ,na Oil 3-in. fl.t tile or cill-Ot ..... ~.illch thick ...•..••..••.. '" Lath • pluter ceillna •.•....... ... der COIICfflte ••.•.... .. 
Lellod, ).i.inch thick .............. '" She.t.hi~ .. hite pine or ~ruce, 

we.thillK 011 boMd.e or Purlill.) lll1c thiek ................. 2~_2~ ""n. ., 
Sh.,.thina:, yeU" ... pille, I-ioch thid: '" Shin~l ... 6118. 6 in. to .. eather ... , 
SkyI:.1ht ,1_ ,,~~ in. thick, in· I" .,,,,,, "&"UM I .. c udina ' •• me •. ........ •..••. 4-]0 SI.te on 3-.11 flu ti or cin· 
Slac roof" pI~ "';th cement .nd .... nd • der concrete ........ " 51.te ...... in. tick. 3 io. douhl e lap .. '" Til .. , ~I.in. 5~ in. "" ..... ther .•.. " . . . . . . . . . . . I Tile., r.:nu.h, 7~ in. to we. the,. ." Tile 00 .teel pur\ilUl ... • " Tin,oo ,nK .nd 00" thicko .. ol/elt. , 
Five ply felt .IId ~.vel .. ........ • Coocrete ataO. 3 io. thick ....... .. "" I 
Cooc,..,te dnder .1ao " in. thick. .. "" For Ceilin, tileo lee pac. 264. ... .. 01 ..... . ..... ............ .. 
Feder..t Tile. lee po.p 28.3 . ... ... 
Py,..,b~ S1ooluo. 3 in. thk. ....... " 
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TO the loada given. e1aaled al dead IQada. mUlt be added the 10adl 
due to Inow or wind, or hoth, I. e .• the live 10adll. Any live load due 
to machinery, hlngen tor balconlea. trolleya, etc.. Ihould not be 
omItted. 

Oenerally 30 pound, total live load. tor .now and wInd combIned, 
wlll lufllee. Thllt IQadlng may be Changed. duo to climatic conditIone 
and type of truu _elected. 1n temperate cl!mu a min imum _now 
load ot %5 pounda Ihould be \lIeu on each horlsontal eQuare fOOt rQr 
all p1tchu or the roof aurrace up to to degreu; this 10ldlng II to be 
reduced one pound (or each degree or Increlle or the Ilnpe up 10 
45 degreea; beyond thll no InOw 10ld need be Nlneldered. Sr,ecLII 
calculatlona are neCeullry In Revere clime. or wher~ .now Or ce t, 
af t to CQncentrate. ' Vhete advIsable. wind loadll ror varloul nltchea 
o fOOta may be ngured aCCQrdlng to the rollowlng; 

\\' I_d I·re_u~ .. • 'orma l 10 S l .. .... " f "0." • 

FROJ.I IIUTTON'S TIUGONO 
METRIC FORMULA 

RISE 
p .. PO~. I.14 _ I-I 

p .. Pr_ ... io pO\IDdi per~. " normal to 110])$ of rool 4 incbee ~r loot honlOo.al 
PO .. Wind P"-"'" In ))Quod, ~t 6 inch .. pCr foot honlOn ... 1 

"I. h. 01 ,·e.ual lurl...,., JO 8 '''ches per fOOl horo.ootal 
It... per "I. II.) 12 Inches ""r loot bonlO" ... 1 

X .. In~al aDele roof atope mak. 16 lnebee ""r 1001 hon..,Dw 
wit.h borioonta] ~ tnchot p"" fOOl holiooatal 

io~'- ""r 10010 horiAOnlA' 

Me ll.Od "' O bla]nl,,« Coueet S ta nda r d S Iaf!. 

d Sin of Iler.m 

For 3" ..... " and~" r.. 
For 6"-7" b 
For 8"·\1" lind 10" Is 
~'o. 12'··1~"· 1 8" Bnd 20" h 
Fw 20" beavy--2'i" 10 

I • 
!f , " 

Hi" .' 2J.i" 

Wi!ld '" •. I ~"' Ip""", oloJope PropOr- Norma.! 
.. i\.b lioll of to olope 

lIor>.ootai Rlee to POll",,", 
apIolI pe.~.IL. 

18 .... :l~· ,,"-'" " ..... 
4~0...()' 
~:L.7· 
56 .... 20· 
630 _27' 

"' , 
!}fiH 
Hi" 

'" '" 

" " .. m 

i 
]2.11 
17.8 
21. 7 ,., .. " .• 

I '" , "'" 1I""Jre ral 

• 
, 

l l e tbod of Cal""ln """. /11 
Givell: "f'ZH-++1 
p .. load earried by ha~r in IhI!. 'J"''I-'l--hlf-i 
S .. ALlow.ble fihn H .... ID lbo. ""r~. iD. ~ r 
B .... id~b of bar ueed io incbee ~f"'~-+-++l-+ 

Then C .. -p-- o. 8.. --p- ~I''''''t+-JJ-H 
288 2DC ~""'''t+t-H 

Wbe." C;' oblaloed then ~hid:a_ of bar may be I""ad f.oID the roe· ~ I 
........ .... ~H~-e1 

Enmple: ]06d, to be.,."""'<1,,3000 It... 
Fih"' • ..-- .. 18000 11:..(9" 
Width 01 b.ao~r uaed .. 3' 

3000 
Theil C.. .. 0.03 

2J;3sleooo 

Th;' ""n-esponda to a bar 'i" thick. Tbtnlore a b.an&er of 2·","13" 
ball .nould be UMd.. 

r 
7hid~stJIiJtu 
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TYPICAL STEEL TRUSSES 
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280 ST. PAUL FOUNDRY CO. 

ROOF TRUSSES 

TABI.ES J'On Fl I>"D INO 8'TRt::88t;S IN )fE)lJ)F.R8 .'OR. ROOF TRU!!8E!1 OF TIn: 

DlFFEIU'::'"r TYI't::S "SO P ITCl IES AS OI".: S m :LOW ASD Of ANY 81'AS. 

RULE, To fi ... ;1 Ih ,,~ in ILD.Y member, .. nlltiply the ooeffident ch'w for thaI 
member by ",tal Ioo.d ... rried by t.,.. ( - tpan in lee' X d;na .. "", ""t ... ~ ,...- in 
feet X weicht per *lua.re fOOl), If the t ..... is acted UIII)f\ by orind ''"'''''' or other ,,""ym_ 
rntlneal loadi",. th" .,_ In Ilw. mtll,ben mu" be calculated ."""rdinily . nd oolnbine<i 
wilh Ihe load 8'_ .. found below. 

I'itch (Depth to Span) 
Uember sO'n:--II .. ~, lin .. dcoole 

~m __ 

olTru. 
t " 30" " 'I. -.... ,- ,---1.-11 ... _ .. eo" ..... lnIlod 

= ----- --- ---
Fie. I V 

.. ' 'Ill )OIata. 

A·, .&75 .,,, .... 1 .010 
n ·b .037 .'" .'H .~ 17 
c.. .'" .'" .,,, .m 
c.. .'" .433 ."" .US 

d . b ."" .217 .~. .~, .. .... .~17 .,,, .313 • • .... IV A • 
",. V 

A·, . ,,, .... .. ,. 1.120 C 

." .'" .... .1U .. " c.. .... .... .'88 .'" ", .m .721 .w l.aU .,.. . m .. " ."" ..... 

d , ·b .. " .187 .... .M .. .." .187 .... .M .. .,,, .7" .333 .417 Fia:. V • • • 
Fia. VI • 

A·. ,i88 .88' . t78 1.178 • 
"b .718 .812 ,122 1 .131 
C. .... . ,,, .... ..... . ,.. . .., .087 .810 .. '" E_. . '" .'88 .88' ..... 
~:'I .1062 .'" .,,, .m ,,. .m .... .... ..~ Fie. VI . ·b .. ~ .... .112 .lIe 

"' .'" .... .12~ . . ~ • ,., .m .Z18 .224 .232 ,., . '" .... .US .... 
~. .. ~ .... .Ll2 . 11 8 

~:: 
.m .217 .'" .313 

. "" .32S .m .~ . 

1 



ST. PAUL FOUNDRY CO. 

Woodt" Roof T ....... 
Fig. 112 

~ ~ , 
Fig. I 

, , 
, N N , 

E E 

8 
K 

z 
Fig. HI 

Li«M Ii ..... tl<.II<I1'! I<"naion. 11 .... .,. Ii".. iknote <OOIp ...... ;.,.,. 
);1""'" in ~ny m.mbtr _ _ ltit;'"1 X toW _...,104. 
Total Io&d _ S""n in I ... X disl l""" btl .... " t~ in I~ X 

1Oad.p« IflUlre foot 
T"-'-" IoAdtd Un'l·m .... triaUy or ... ith Io&d.". bottoll;l thord 

""U requIre "pt<i&1 alrub-t"""-
1: .. Fil- 1 IQr '1'1'" up \0 30 f .. t. • 2· ..50 • 

3 M ;0 ~ 

COEf fiC IENTS 

)I.",b.r Pitch (depth \0 .""n) 

'" ,- 1:3 '" 1 ,~ 

-------
.'il- I 

"K .670 .7.50 .S3i 

" . .., . .., .... 
KC .3~ '" ~. 
KZ . .." .M' "" " .3~ '" ,~ 

Fi&. If 
OK .,~ . ." .... 
" . .., "" .U9 
DS . .., .497 . ." 

"' .0 0 .0 

" .... ~3 ... 
NN .". ". .~. 

" .1!1O .no .,~ 

lotN .m .m .3M 

"' .. ~ "" .... 
TI .625 .no ... 
" . .., .$i$ .00' 

Fie. III 

" . '" ... ... 
'" .673 .,~ .M' 
00 .... . ." . 700 

~ 
.. ~ .., .... 
.375 .375 .37S 
.210 .215 .", 
.,~ .125 .125 

NO .15(. .'" .176 
)IN .,., .00' ~, 

" .112 .12~ . HI ... .0 0 .0 
KZ ., .. '" .Si5 

" '" '" .m sz ... M' .,~ 
i'Z .470 .~o .62S 



ST. PAUL FOUNDRY CO. 1 
SUSPENDED CEILINGS 

-'~' " .-.c~~~ 1;-~4"'.' -:!::- ~'-. ..... . - .=:- ~. 
.. r' -6- .r' 

Fill No. 173 Fit No. 11.1 -;,~ 
- ~ Fl, No. 175 Fit No. 176 

BUipeodeoi «ilinp ..,.., """,tmeted wberever I~ iI n~ry to C(lvt. overhead ftoo. 
tnmillC ..... to....,re .. 10 .... ft.~ Cf:ililli. , 't.e.e «UiIlD will co"e. overhead duet.l.1><I 
~ .nd will prevellt undue cond • .,.t\oo 011 the uDder .me of roof or timUa. eoId ",rf __ 

T .... bo ..... keui>ee obo .......... 1 typeo of ~o". Fi~ 173ma ... the _hod UMd 
for aeili_ canyina the -.. IOIOd of framl", lUId pi .. "" •• 00',.; FIp. 174, 11.5. 176, Ibo .. 
\be method wed for ceilinp canyi.,. ]lve 10Mk ill .ddhioll &0 1.bfI.u-..t ]0110.. 

The v.now. ..... 01 h.~. ban .nd th.II ..... for the RY~ t~ of .... oded eoeil
i ..... we pnn in the ubi. bdQw. Tboo _LL CUII" ... .t.ould be '"rat to the IoacitladiuJ 
..... with No. 16 _, wire. aDd the upanded metal ohotald be ( ... tened to the .mall 
.hann." ill !.he _me ... y n every ......... W ....... ribbed .K~ed mel&l ilwed the 
""" .. U CMlln." are omiu.od .. 

F .... opee; .. l condit.ionl of iooWilll aDd 1IPUi"l. dift • ..,nt 'Ii_ from !.bOM clvlU> """"ld 
be deeianed. 

3 

. 0 

•• 
,. 

•• 
•• 
·W 

Rock ro\lnd. 

Sloe nr 
Channell C 

. ~o lbo 

.M lbo 

.40Ibo . 

.611 lbo. 

.6II 1bo. 

.IIZ lb. • 

. 68lbo· 

.8Z lbo' 

1.291b. . 
.1I21bo. 

I.M lbo . 
.8O'bo 

1.I:llb.. 
1.67 II». 
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284 ST. PAUL FOUNDRY CO. 

T~USCON 
STEELDECK ROOFS 

I' ~rn'''''~''l 

Ineonobustible--colH)er·al loy .. teel 

LIgh t In welght_ 5 Ibs. per. Sq. root wIth In , ulatlo n. 

Expaniion and contra.c tlon dlmc ultlu are eliminated by e xpan
lion JoinU In two dIrections. Adaptable to flat. pitched, or eurved 
rooh wi t h mi nimum to' r adius. Any deG"ree at In~ulaUon du l red. 

)llllndllrd .Isu or I plntu- 18 or ~O gage:

Wid t h 2'-O~ 

Spaced 6~ O. c. 
De pth 1- or 1*

Bottom fl ange '!6; .' 

Lengt hl 8' or 10 ' 

Special as re qui red 

. ' u r ther data by T rulcon Steel Co. 



ST. PAUL FOUNDRY CO. 

D ESIGSINO D ATA 
8pal1$ lOr vuloUII T·Irotl8.~ 30" In, on «:nt~", 

Span I Ui> to .va" I ~'3" to .~'LUW' I $'IOW'to\l'$);" \ 
3"1l3"-6.7 II>. 

b;iid'3 h or ~"". r b J :;: J i ! i 
>~* .. , . o .. ~' ... o M~T~ 

_d . __ ~_J 1=.:.I:=.:.~- -... - ",,-

D~I>T" " t~<>fC" tJ.!r r- 1>.< ••• f / L~, 4'.0 6·6" 
T"~ c ... e.. _ "' .. ~u ""'QUo" z.o·~ 
W'l" o ....... '" 0"1: l4o~ .. --~""Ol"'''' L.o .... ~P"'" L.AP JOINT No .. ..., ... 

i'Iou.ow ,.". w'l" 14or<" 2.00. T .... w'T" ""'T"" 
LOIJ,; 5PAtJ Hol.l..ow 12.00f-1i1.~ 

P y r Olbar roof tlle are made of "Slructollte". a epecla lly prepa red 
den'lle structura l gypsum. re'lnforced with electrically welded, gal. 
vanlzed ~teel mats. "Structollte" Is mad<l In two general types, long 
span hollow and 30~ block. either solid o r hollow. 

P yrobar fi ll consists M gypsum stucco, to w hleh a small per
cen tage o r fibre, Uflually sott wood shavingi'!. Is added as a bl nde'T 
or aggregate. 

Tn Sheetrock Pytoflll construction, IfYP8um Is PQu red Qn perma· 
nent Bheetrock torms or centeri n g restI n g on light rails Or othe r 
sWel tramlng. It 18 r einforced with welded wire matting. 

Cypsum RQQh ar<l fireproOf and hold condensation to a mini · 
mum. 

F urthe r data by U. S. Cypsum Co. , 



". ST. PAUL FOUNDRY CO. I ---
CORRUGATED SHEETS. 

CorrUtrlltM ,heeta are used ror rooh and aldn or bulldlnp. Thl!Y 
are U&\I .. 1Iy laid dlreetly upon the root pu,lIn. and held In place b." 
m eana ot cll pe ot neel hoopa whleh en<:lreta the purlln and are placed 
about i2 Inches apart. Special care must be taken that the pro,ectlng 
edge. ot the corrugated "heeU at the eaVu and gable end, or t he 
roof are well aecured, otherwlae the wind will looaen the .heeta. 

Corrugated aheet. are made In the alna given In th (> tablu. the 
sh:e mon generally u.ed bas nominally 2'>' Inch corrugation_ (actual 
width !" Inchea). about '" ot an lneh I"n depth. The galllru fT,· 
quentl)' uaed for roottnR: are NOll. :0 and n, U. S. ,tandard trauge. Br one corrugation I, meant the double CUrVe between corre
~pond nlll: pOlnta, Dnd by depth Of corrugation the greateat deviation 
of the curved .urface. from the atralght line. 

One and one-half corrugatlona are allowed for lap In the width 
o f the aheet and t Inchea In the length tor the unal quarter pitch 
roof; one corrugation In width and. Inchea In the length of the aheeUo 
la uDually allowed for a ldlngl. 

Corrugated IIheen are furni shed In standard length. of 6, t, 7, a, 
9 and 10 feet, and with a cove ring width of H Inchee, when laid with 
a lap ot either one or one and one-half conua-aUon ... 

By ellperlment It hu been determined that corrugated Iheet Iteel. 
" Inch deep and 0.035 Inch thick, apannlng • feet, began to give a 
permanent deHectlon with a load ot 30 pounda per aquare foot. and 
that It collapsed with a load of 60 pounds per aquare toot. The dla· 
tance bet wen centers of purlln~ ahould, theretore. not ellceed • f eel 
and ahould prefenbly be '''''. than thl •. 

8A. ,,' E 1,0,\08 f'0I111 UG A.TEJ) 8 I1 EE'l'S 

Gauge I 28 
6' o~ Span .......... 1 as 
S' O~ Span. .. . .. .. .. S. 
7' O· sPan .......... 1 " 
I' O~ Span .......... 59 

10' O~ Span .......... 53 
"0· Span......... 53 
l' O· Span ......... H 
S' 0" Span......... ~O 
9' 0" Span...... .... 35 

10' O' Span .......... 12 

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

26' ". 
" " " .. 
" " " " .. 

.. 
'" '" 10. .. .. .. 
" " .. 
" 

'" 15' 

'" '" 10' ". " " " .. 

.. 
I'" 

'61 
US 

'" In 

'" 10' 

" .. 
" 

" '" '" '" ". 
'" 16. 

'" '" '" '01 

" 
I'" '" , .. 
'" '" '" 181 
US 

'" In 

" Inch III lakf.n AB depth ot Zt,i Inch corrugatlonl, " Inch III 
depth o f I'" Inch corrugation •. 

The following formula haa been ulled: 
L=Supporled longth of shf.et In Inche'll. 
I= T hlcknea. Or "heet In Inehea. 
b=o\Vldth of "heel In InchU. 

W99900tbd 
L 

d - Depth of corrulI"atlon" In Inche •. 
W ::.l3reaklng w(llght dl~trlbut("d In pound" 

'f= sare load. pf.r IIheet between lIupporu. 



ST. PAUL FOUNDRY CO. 

CORRUGATED SHEETS . , • • • -Co ...... 'llonl t Width I .... ... Flo In 1 Sheet. 8heet..ln 100 Sq. F l. 

W • • 

'~I ~~'I "" i~·~ 
Le~th eo.."phn ... Com'ndon. 

Noml'l Act', Sheel 3". 'Ii: ." . - .... at:. Shee1 .40_ , .. ." 'Il"· 
• ' U 

~ 
• " " I 6. 11 .87 10.83 10 .• 2 8,67 , 

" • " " 
,. 1 • . 00 13.00 12.&0 7 . H 

'" " " .. " •• 16.33 U.17 14 .611 6. 13 , 
1~ " " " •• 18.117 17 .33 16.87 .... 

'Ii .. " " , .. 21.00 10 . &0 18. 76 • • 76 
n 6 " " 

,. ... ".83 21.117 ".83 .... 
Standard len,Ib.. 5.6. 7,8,0 ."d , .. ".00 ".00 " .00 3.67 

10 ft. mu.imwn lelllth, 12 It.. lor to" 1.(1 
1).(" ComopIioDL 

CORRUGATED SHEETS-PAINTED. 

" " 
~ Welbl P..dJ -'00 ell,,· ... , -Nocnl= Thl.ck_ U. a. s ... DCb.rd a ..... aod l)eeimal. of aD h,.10 ... 

c.m.- " " .. .. 10 1 11 ~llJ "I "~I ~.Iio ... 1i.1,81-.034 .031 .028 . , ... ., .. . ." . ... . ... .OU .072 .010 

g ..... "" '" '" , .. '''' 'M '" '" .. " '474 . . ~. '" '" '" '''' "" '" '" .. " ' J< '" '" '" ". '" '" '" " 83 • ..... .. .. . '" '" '" ,ro '" '" ". .. " 'Ii ..... .. ... ..... ..... ". '" '" , .. '" '''' .. ..... ..... ..... ..... ..... ..... ..... .... . " . '00 .. 
CORRUGATED SHEETS-GALVANIZED. 

W.o."1 in P" .. ",d. per 100 Sq ...... Feel 

Co<-

" I " , .. I '" '" " , " I " I " I " , ,. I N, . 
I "eh~ . ~I~I~I~I~I~lml l ~I~I~I.I'1 

: ..... 8M 

'488' '3M' ' J< • ..... .... 
'II ..... ..... 

..... . .. .. 

Side J..ap 

I Cornopuon 
l }i " • 

'" '" '" '" '" '" '" '" ". '" '" ". 
'" '" '" '" '" u. .. '" '" '" '" " . ..... ..... , .. ..... '" . .... 
· .. .. ....... . .. . .. .. ..... ..... 

'" ". 
'" 

, 
'" '" ". 

End Lap, Inehe. 
, J 

'" '" '" 

'" ". '" '" m 
'"~ 

• 
'" ". ". 

'" '" '" '" ..... .. ... 

" " .. .. 
'" '" 

• 
'" , .. 
'" 

3". 1.1(" 
2~f'· ... 
.. " .... "', ' .00 .... .... .. " '.00 
6.13 '.83 
• . 62 .... , ... ' .00 

.:71 " .016 

" " " '" " " 

" I 
.0 17 I 

" " " " .. .. 

" " .. .. 
" " 

" .016 .. .. .. .. 
" " 

• 
'" '" , .. 
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TRUSCON l>' HY -RIB FOR FLOORS AND ROOF SLABS 

8.A .. E 1.0"'1>8 }"Oft K" IIY-R'O 8L,1.88 
Sal$ ........ lDdu<18 Well:htol 8I&b For &1$ U .. ~ Oed ~ W 11'>\ 0181 b . "' • • 

Moment 
,." .. t_ol W~"bt 0111 ... S I'AX IX VEIIT 
I!Iabo! .bo~ .~-"_of " .. Ill 1I),_lIlb W~' 11 ;'-11 b ol WI<l1b , • , . J-'- , • '" " :l" thkk .lab ---:u- ,,~ '" '" f'~ 1iQ -.. 

II· ... _~~ lbo!. .. 3040 ~. "" 131 G' 
~~!"~';krt.i.b . '" "M ,~ " . ,~ 00 ij ." .~ m ~ '" ,~ " 1I ... _30 lbo!. " ~.~ .. , ~ '" '" " " 3~b:!;~b " ,,~ on '" ~ ... '00 " . ~ - '" ~ . '00 '" 00 " \1· ... _30 , .... ." &710 '" '" ". '00 ". " M 

.,.. . ... n " ,,~ ,~ -". '00 '" '" ~ 
1!t"'llIot alab ." ,,~ fin '" '" ' 00 '" .. 
II Cl._42 ft.. ... """ '" '" ~ '" '00 '00 .. 
.H'i'b:!; ~b ." - .. , .~ '" '" , .. IHI M " .U ,~ '" -.. , '" '" un 81 
""Cl._4Slbo.. .00 ,,~ ... m " 2 218 '00 on 00 ,. 

_ .... n. 
" 101170 ,- ... 00 f 252 '" lU Il~ " 

a. M._I'IOWI .. '-or II. M._1 112WLl. add 20% l<Iilbove_. 
ror II. M._1'~\\"U. _utt 20% fro .... bO~.I_. 

IIY.RIB, ot plain or COP IH.' r·Rlloy~d steel8 In I"arlous Kages. 18 
allo u8ed In IIlace or wow lath tor J)laalered walls nnd c~ltl nlfl " n(l 
ror pla lUred ))art!t!ons In whiC h ca"lle: the rib II %ow Or % w. dellend. 
Ing upon the 11)l\n ol"er which t he H y-rlb lath II ~"ll l)orted. 

00","":11,. ,' 1.1.0" r~'I' ''~ ''~ I, 

OOP PEH_ALLQ Y ST.E\I:: I, conlll.lni a minimum or .\S I)tr c .... nt 
covpe r alloyed with 1I teel r .. ulling In an Increase In the IIf~ or thl, 
stel'l ot trom 300 to 500 per cent. The commonly accepted theory IB 
t hat th ... alloy ot coPlle .... nnd .teel ntutrailz .. the Inftuence of th .... 
tract o r aull)hur left In all attel.. F'u rt h",rmort, tht oxIde or TUI! 
on non-copptr bearIng stl'"el la coarlle and loose, theretore holdlnJ{ 
mol.ture ... hlch hallen1l cor rosIon. Tht oxldt formed on cOllPer bear_ 
Ing ette'l .heetll. ho,,·en·r. belnK nnt gralntd and lightly adhertnt. 
re tarda corro,lon, and aft .... r e>;POtlure to mol8ture. copper.alloy II t t~11 
dry more rapldl)'. 

I n (l>;tenl!tl"t tellts conducted Ol'e'!' a ,)erlod of ten y",arl by th", 
Am~rlcan SOCiety ror T ullng Material". the al"eral'l"e result "howtd 
Inilla l fallurt for \'arlou" metal. 1\1 f o llo ... 8 ( :: ~2 (lauge \Sh~II). 

Non.copper-bearlng ~ t ee ! aheets nner 32 months. 
Non-COPlltr-bearlng " P ure Iron" IIheet. after ~ 8 mon th •. 
COI)pe r -be'aring "Pure Iron" IIheela nfte r 101 month". 
COI)per-lbearl n g "t .... ~l IIheell afte r I U mont hs, 

B ecalla'" or IU r e811ltanct under constant expOtlur"" copper'alloY 
Ueel I, b .... !lt a daptable to the following us .. --Sldlngl for hangar s 
and othtr bulldlnp. T alntor gates. Tanka and blna, F1um('l, and 
many othtr ,tru"turell. 

.. 

, • 



I. S. Co. 

~1-4 I 
~1-41 
,\1-4 1 
~1-41 
~1-41 
~I""I 
~1-41 
M .... l 

ST. PAUL FOUNDRY CO. 

STEEL CHECKERED PLATES 

I I 

I I 

UNIiTH O~ PLATe. 

FLOOIt !'I.ATE 
I. S. Co. M-41 

~:U;~ I ENTS OF SECTION 

" .. 
i!e<:~ion Mooulus 

289 

Tbickn_ Width I.ength Weight "or ~'O<>t 
~Ii ... ~Iu. Trano" e"", l..on~itudi .. ~1 

I". I . I". --1"-.- I.b/ft. In. a In.3 

~ 
-,-~ 240 ----s:s- 0.08~ 0.070 , 

" ~, 11.3 0.142 0. 125 

II 
, 

" '" 13.0 0.214 0.105 , 
" , .. 10 ... 0.301 0.281 

a 
, 

" , .. 19.0 0.<&05 0.38-3 , 
" , .. 21.5 0.524 ''''' , 
" , .. 26.6 0.807 0.71>1 

~ , 
" , .. 31.7 1.I~1 1.125 

Note: Moduli of oeetion ..... prc~ioe mathemati~BI valu .... 
Plat-ell are rolled with rib. parailel to length. 

PER SQUAitE ~'OOT FOn STEEl. 

The "alues given In above ta.ble are the aafe loads per BqU&re 
foot of plates aupportC'd On two Bldu only and are baeed upon the 
Reslatance of Rectangular sections, l~ InChes hy the net section, 
tblckneu. 

The weight of the plate" are Included In the "are load8 and must 
be deducted to obtain the net "ujlerlmpo"ed aafe load. 

Safa load" ror other fiber st rease8 than thoBe gh'en In table may 
be obtained from the valuC$ gil'en by direct proportion of the tiber 
stresses. 



G
A

S
 
P

IP
E

 C
O

L
U

M
N

S
 

S
A

F
E

 L
O

A
D

S
 I

N
 T

H
O

U
S

A
N

D
S

 O
F

 P
O

U
N

D
S

-
F

A
C

T
O

R
 O

F
 S

A
F

E
T

Y
-

5.
 

B
lo

N
d 

on
 F

o
rm

u
\B

 P
 _

1
1

0
0

0
-3

5 
r 

P 
.P

re
a
u
ll

 P
er

 S
q

. 
In

. 
l_

L
e
Il

,t
b

 i
n 

In
cb

""
 

r 
_

R
ad

. 
01

 G
yr

at
io

n.
 

S
T

A
N

D
A

R
D

 
E

X
T

R
A

 S
T

R
O

N
G

 
D

O
U

B
L

E
 E

X
T

R
A

 S
T

R
O

N
G

 

L
E

N
G

T
H

 
IN

 
F

E
E

T
 

L
E

N
G

T
H

 
IN

 
F

E
E

T
 

L
E

N
G

T
H

 
IN

 
F

E
E

T
 

N
o

",
. 

• 
8 

• 
•• 

• 
0 

.. •
 

8 
c-!

--
•• 

.. ~
 

• 
• 

• 
• •

 .. 
. ' . 

S
in

 • 
... 

... 
17

.7
 

1
6

.9
 

H
o.

O
 .

..
..

 
2

5
.4

 
2

4
.2

 
".,

 "
.0

 
19

.8
 .

..
..

 
44

.7
 

4
3

.6
 

.... 
M

.'
 
" .

 
. .

..
. 

."
 "

. " 
22

. 
2

1
.9

 
21

.0
 

19
.1

 .
..

..
 

3
Z

.2
 

3
1

.0
 

"
.8

 
".

 "
., 

...
.. 

5
7

.6
 
M

.'
 
" .. 

ro
. 

" 
.. .

.. 
• 

". 
" 

"
,0

 
,
"
,
' 

U
,'

 ..
...

 
" .. 

M
,'

 
,,,

, 3
5

.9
 
".

, .
...

. 
n

, I
 

6
9

.4
 

• 0
.8

 
M

.'
 

SO
 . 4

 •
.•

 '
"
 

. " ,. . 
". 

3
2

.3
 

3
1

.4
 
",

' ...
.. 

4.
7.

8 
4

6
.4

 
45

.2
 

4
3

.7
 

4
1

.2
 ..

. 
S>

. o
 8

4.
4 

8
1

.6
 

"..
, 

". 
O

S
.,

 

• 
" . ".

 M
.'

 3
7

.7
 

M
.'

 .
..

. 
5

7
.'

 
"
.0

 
.... 

,,,
, 

ro
 .•

 
4

7
.6

 
'M

. 3
10

2
.5

 
"
.8

 
9

7
.2

 
", 

....
 

• 
" 

SO
. 

S>
. o

 f
IO

.S
 

"
8

.9
 

4
6

.8
 

7
7

.6
 

7
6

.2
 

7
4

.6
 

73
.]

 
7

0
.0

 
6

7
.0

 
14

9
.(

 1
"6

.6
 

H
2

.6
 

13
9

.4
 
.".

 12
7

.3
 

• 
O

S.
 I 

6
7

. 
" ..

 65.0
 

62
,(

1 
eo

. 
11

0
.3

 lOS
.: 1:

06'
:1:

03.
4 

10
0.

8 
9

7
.1

 
18

1.
6 

11
8

.2
 

1
7

4
.9

 
17

1.
9 

."'.
 16

8
.9

 

• 
n 

". 
ro

.' 
eo

.' 
6

8
.'

 
"
,
,
' 

12
7

.4
 1

2
5

.3
 1

2
3

.6
1

2
1

.8
 

11
7

.8
 1

14
.2

 
2

11
 .

6
 .... 

2O
f..

8 
2

0
1

.9
 

II
H

. 
18

8
.6

 

E
1

""
pl

 i
n 

IIJ
)f>

ci
al

 .
,.

..
 ,

M
 p

ip
e 

oo
\u

m
l1

l 
a

re
 m

o
n

 _
"
''
'0

 a
n

d
 L

_ 
..

 ti
ef

ae
to

rY
 t

.h
.t,

I>
 c

.n
 i

l'l
l"

 o
ol

um
...

. 
W

he
re

 b
et

. .
..

. 
~
 

au
J)

J)
O

ru
.d

 
.
~ 

!.
he

 o
ld

.,
 b

,-a
(:k

e .
. 

a
re

 f
~
e
d
 
.n

t.b
 t

a
p

 "
"
'_

. 
m

ai
d

 .
.
.
.
 O

O
!lB

eC
t.i

on
 "

';
'M

r 
w

e
 n

o
r 

eo
oD

om
ic

al
. 

C
u

t.
 ft

.,,
_ 

Io
O

n.
eI

i t
o 

tb
e 

,.
ha

ft
 ..

..
. u

ae
d 

fo
r 

m
ak

in
ll

.h
. c

on
ne

cl
.i

ol
l b

et
w

ee
n

 c
ol

um
..

..
 

C
o

h
u

n
 ..

. o
f 

th
i.

 
ty

p
e
 m

 ..
 y 

be
 u

.o
ed

 t
o 

ad
v

an
ta

P
. 

ho
 ..

 ".
. •

••
 

w
he

re
 t

be
 l

O
A

d.
 a

re
 l

i,
h

t 
an

d
 r

O
It

 o
n 

to
p

 o
f 

th
e 

oo
ln

m
 ..

 , 
th

e 
ca

p
 a

ll
d 

b
u

e
 p

la
te

 b
e
il

ll
l .

..
..

. 

" ~ 00
 " '" > " '" ."
 

o " " " '" >( n " 

I 
1 

J 
, 



ST. PAUL FOUNDRY CO. 

'lUI "1>8 ··v 
"111"! 
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'" ST. PAUL FOUNDRY CO. 

UPSET SCREW ENDS FOR SQUARE BARS 
-

D;.mek. Are. Diameler Le~rth Area W~i.ht Ad, 
of Side of of Body 0' " at Root 01 per loot ,., 

Square Bar Bo. $, ..... U_. Thread Nun>~r of DB. U_. ., r--Tbrude ---
per Inch 

Inch ... S,. Incha loches Inchea Sq. loches " ounde locb .. 

-~ ." " ." .302 .. .800 • -
" .391 • H, .• w , 1.328 '" " ... , ." ." .69~ , 1 ,913 I-;j;'-

" .766 H' 0 1.057 , 2 .603 '" • ,,000 ." , 1.205 , 3.400 ." 
I)' 1.200 ." ." 1 .515 ." 4 .303 ." --." 1.563 ." .~ 2.Q..Ig • .... 312 ." ." I.Slli , 

'" 2.302 ." 6.428 ." 
." 2.250 '" '" 2.650 ." 7 .650 ." . " 2.641 " . , 3.419 ." 8.978 • ." '.003 '" 

, 3.7].S • 10.4]0 

~ ." 3.516 '" '" •. 165 • 11. 950 ." 
• '.000 '" ". 5.108 • 13.60 • ." 4 .516 , 

'" 5.428 '" 15.35 ." 
." ,.'" '" '" 6.957 '" 17 .22 ." 
." 5.&0 '" 

, 7.087 '" 10.18 I--oii ." 6.200 '" 
, 7.M8 '" 21.25 ." ." 6.891 '" '" 8 171 '" 23.43 I-;j;'-

'" ".83 '" '" 9.305 , 25.71 I--oii 
." 8.266 • '" 9.W3 , 28.10 ~ --• '.000 ." '" 10.706 , 30.60 ." ---." 9.766 ." , 12 .087 '" 33.20 '" --." 10 ,563 ." , 12 . 743 '" 35.92 , 

, ." 11. 391 ." '" 13 .544 '" 38.73 , 
." 12 .260 ." '" 15.068 '" 41.65 '" 

-
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ST. PAUL FOUNDRY CO. 293 

U PSET SCREW ENDS FOR ROUND BARS 

'> 

Djame"". A~ Oiamet.e. Le:,tb A_ We;",~ AOd 

'" of Body of ., at Root of Number per ~ooI. ,., 
8 .. ",", ,,~. U_, TO .... ., .. U_, 

u .. Thl"t.w. --- -IDebet Sq. Tn. I ncbCOll I~ch"" Sq. In. Il« Illeh POUllda Inch. 
---

~ .'" " '" ."" " .... '" ,. . ." .. '" .", , 1.0103 ,,. 
--

" .U~ , .,. .'" • .. '" .,. 
---

Ji .00' '" ." .m , 2.044 ." , .'" ,,. , 1.057 • '-'" '" - ---.,. .... ,,. , 1. 295 • 3.m ." --- ---
'" 1.227 ,,. 

'" 1.515 OJ, 4 .113 .,. 
--- ---.,. 1.4M '" '" 1.744 , 5.04' • -- - ---

,, ~ 1. 787 , .,. .... . ~ .... '" -- ------.,. 2.014 H. '" ,.'" . ~ 7.OS1 • - -." 2.4o.s '" '" ,.'" ". B.178 '" -- - - ---.,. 2.76' ,,. • 3.41 9 . ~ ..... . ~ ---, 3. 14 2 ,,. • 3.7IS • 10.&8 '" ---'. 3.M7 ,~ '" 4 . IM • 12.08 • . " 3.9i 8 ... ". 5. 108 • 13.52 '" --.,. 4 .430 , .,. &.428 ,~ 15.07 '" ---
. ~ .... J Ii ." 5.~1 ,~ 16.89 '" ---... 5. 41 2 '" ." 8,S10 ,~ IS.4lI .,. 

---
2 l~ 5.~O .,. , , ."" ,,. 30.30 .,. 

---

'" IU92 ". , .. 8.1 71 , .. n." , .. ---• , .... '" '" 8.&41 • 24.03 , 
---.,. 7 .~; O , .. ,,. . ... • ".M '" ---.,. ..... • ,,. 0. 1193 • 88.30 .,. 
---.,. 8.'. 6 .,. ,~ 10.70& • 3(1.42 ." ------.,. '.121 . ,. • lI .m ... 31.71 . ~ 

L...- -



ST. PAUL FOUNDRY CO. 

TURNBUCKLES 

ALL DIMENSIONS IN INCHES 

• 
D! "mNSIONS 

0 , DIMENSIONS 0 .;:;~ • .-. 
~§ .. 

"' "' !~ • ~8. a , T 
is 

, T A B C , 
11 .M 

U 

H 
LO 

'" 2.3~ 

• " : ~ 3.1~ 
' 8 ' H ,. 

!S 
1 .31 

" 8." 
10 .8 

• 1 •. 9 

.~ 16.~ • 19 .2 • ro.' 

~~ 2fI .2S 
XU • ". • '''' • ". 

Weicht. liven are •• 
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296 ST. PAUL FOUNDRY CO. 

" " 

........ ..c.-.. """""-- ................ _ 
""'''''''- """-_A. __ ~ 

PINS AND RECESSED PIN 
NUTS 

All 

To obtain grip, add n' 
tor nch bar. Nut. threaded 6 threads 

To obtain dl'tance between .houldeu. add amount given Ln 
lIer Inch. 
table to 

Itr L!!. 
Pi. 

~I 
NUL 

OIamelot. of Pia. Tm..d OIa""'le' • ~f..! •• d 
Ad, O· • ~. P'l~'" 
W • CI H.8 'Ii; N • • • G tip ~ • m , .- ir::l. 

• 0 f"." ,. 'S '" 
-,--,. 

~~l 
--1"ff --U PN 21 

'r , Hl , 
!8 i~ ! 

1* 1.7 PN 22 
3. 3. 3 '" 

II 
2 2.& PN 23 , .. , 

m 
2 3.7 I'N:U 

f H'. 4 • 4U '" . , , 3~ 4.6 I'N ~ 
5. 5n • 6)( 7 5 3 6.2 I'N 26 

&~. &~. 6 ." 1~! ! 
4 7.8 I'N Z1 

6 ,6~ • 4 0.0 PN 28 , .' III I!~ 
8 9 7~ f> 11.8 I'N 211 

m: ' '11 8 10 8 f>~ H _3 I'N 30 
7 ,8, 8 , 

" IOff 8U f> 18.6 I'N 3t 
8. , , 

l~ 10 II 9~ 5 23.8 I'N 32 
", 10 

, II 1:1 IO~ 5 3 1.1 I'N 33 

COTTER PINS 
.\ II Dln'en,lon, In Inche, -i'- ' j/j-

tJ Tj"j 

+ 
, 
~ 

IL" , t 1-, ' 

Y , 
1I0,i.oa lal o. Vertical Pin Fiai,hed 1I0.ilouU.1 Pia Roulh 0. Fini",ed 

Pia ll tad Coller I'in COllcr , ---,;- • • , I>, 
0, • d 

ia ill , 
IS 

, 

'" 
III ., III , 

~ , 
I~ 

3 , , 
~S 

+ l~ ~a 
+ III " g " • • 

~a 
0 , , , 

'" 
, , ,~ ~ 

, 
• Z , lit , 
.~ , , 



ST, PAUL FOUNDRY CO, 

LATERAL AND SWAY BARS 

Dimensions for Loops and Forks 

. 'ORMULA: LE".GT II IN I NG IU;S BEYOND 1'1'" CENTER TO }'ORM O".E E Y}; 
EQUALB 31(P+RJ 

301i 31 31'" 31U 32U 32" l311; 33W 34'" 34W 35 

297 

, 
is 
• 
:~ 
'" • is 
• 



298 ST. PAUL FOUNDRY CO. 

PINS 

BEARING VALUEfl l N POUNDS ON 
'\IETAL ONE I NCII TIIICK 

DEN DING ~[OMENTS IN 
INCH POUNDS 

PIN Bearin, 8t..-, PounM P er Sq. I n. Fib ... 8t .... Pound. Per Sq. In. PI N 



ST. PAUL FOUNDRY CO. , .. 
Cut 8teel N.u.. 

Commall 

SQUARE BOAT SPIKES. Approdnu.~NWDbeTllI.K_o'200PoWldo 

Siae ' I.~:NGTII OF spnn:, INellES 
I"ebee 3 I '" I 0: I II i ,. i 8 I • i 10 I II j I ~ I ... I I i 
-~ :: r~ ~ m~ "wo· ··880· ............ :::::: ::::: ..... .... . 

1320 1140 \140 800 600 000 &26 ··.76· m m ill ~ m .. ~ .. ~g- ::::: ::::. 
.•..•• ...•. .... .••..• 260 uo 220 20.5 100 ·i76· ·iw· 

... 
"'" """ "'00 ... 
'"00 ,,"" 

"000 ,.,.. 
30000 .... 



300 ST. PAUL FOUNDRY CO. 

APPROXIMATE WEIGHT IN POUNDS OF 100 
MACHINE BOLTS WITH SQUARE HEADS 

AND NUTS. 

1 "" 3.1 6. 
2 4.2 7. 
lt y, 4.8 8. 
a ft.5 9. 

3 ~1o 1\.1 10. 
.. 8.8 I\. 
-I 'r1 7.~ 12. 
6 8.1 13. 

5 Y, 8.1 H. 
G 11.4 15. 
41 11 10.1 Ill. 
.. 10.8 17. 

n l ]1.5 18. 
N \2.2 Ill. 

" '" .. ,. 
,a ,. .. ,. 
07 
,S 

'" •• . , 
•• 
•• u .. •• 
., 
•• 3. 
ao 

••••• • • 

•• 10.5 ". 13.5 

2l. 
22.5 
N .l 
~, 

v., "' .. 32.1 
M.' 

'85 
41.7 

19.6 v., 
24,8 
27.5 

"" 32.8 
MA "., 
..., 
43.4 

" 4$.7 

,0.5 

" 81.5 ". 
112.5 

" 103.5 
'w. 

114.5 
1:.>0 . 

34.3 
~ .. 
42.5 
flLi .. .. 
M. "., 
"" 
67.4 
71.6 
75.1 
79.11 

" $8,2 

'" lot.8 

113.1 
12U 
129.7 

'''. 
146.3 
IM.6 
162.9 
171.2 , 

la.5 
187.8 

~:3 . "00:8" . ... . ... . . 
65.7 IXI.! 148.2 'm: 271. 
71.4 107.4 15D. m.~ 293.5 

77.1 
82.8 
.H 

" 
101.1 
107.2 
1t3.3 
119.4 

125.5 
131.\\ 
US.S 
'00. 

168.2 
180.4 
192.(1 ,,, ... 
217. 
m.2 
2~U 
2:.3.6 

3M.' " .. m .• "' .. 
315.2 
:m.6 .... 
352 .• 

1l5.7 
124. 
132.3 
1-10.6 

1~8,1I 
157,2 
1M,S 
173.8 

1112.1 
1 90.~ 

"" . 223.0 

~~0 . 2 "" .. 2i!U 

'" ..,. 
:123.2 "'. "" .. 
>n. "' .. ..... 
~ 23.4 

4.w.3 
~57.2 
H4.1 
~91. 

\r,g,8 
1SO.6 
191.4 
202.2 

213. 
:123.8 
234.0 
ZiS.4 

256.2 

'''' . "'. 310.2 

331.8 "' .. :m. 
3%.' 

418.2 
439.8 
461.4 .". 
501.6 
526.2 
.'.48.2 
510.2 

"" 6H.2 

"'" ...., 

m. 
m .• 
317. ,., .. 

Hl.5 
469.5 
4117.5 
525.5 

003.3 
693.5 
121.5 
N9.'" 

in .5 ..... "' .. 861.5 

310. 
3.."6.5 
313. 
m .• 

376. 
m.5 

'" 425.5 

4H. 
458.5 . ~ 
527.5 

,. 
• • ,. 

562. 1,1 

500,5 . " 
631. 1:1 
665.5 '4 

700. I Ii 
734.5 16 
769.0 I" sou 18 

838. 19 
872.5 :to 
907. 2i 
9-ll.5 22 

976. 2:1 
1010,5 Jt.I 
10-15, ltli 
Hm.S 26 

... 364.8 007.9 
524.8 
MI.7 
3M.' 

680.2 
702.2 
724.2 
H6.2 

889.5 IW. 27 
917 .5 1148.5 2'" 
915.5 1183. :tu 
973.5 1217.S au 

377.2 
SS9.6 

'" 



ST. PAUL FOUNDRY CO. 30! 

BOLTS AND NUTS 

BOLTS NUTS 
U. S. Standard !k,.,,,, Th",w U. S. Sl.aodard 

Diam, Diam. A~. A~. IIEXAGON SQUARE -, Number .. -, •• Do" " Root of Bod)'of Root (If 1)11"" <.o~ t>ideof 
Thread. Thread Do" Thread Diam. D'.m. "'~~ Diaaollal ----- per Inch ---- ------

I nch"" loeheo Sq. In. Sq. In. Inch ... Inch .. Inch ... Inchee -- ------

~ '" . HIS .0<, .. " i 
.677 

H 
.707 

" .,.. .<m .• n .'" .M' 
" .". .llO . 008 ."' . .1172 .. .M' .". ."" ."" .. "" !i " .• 00 .," . 126 

:B 
1.010 

l~ 
..,,, 

§ " .• M .,., .162 LIl{l 1.370 

" .• m ."" .ro, 1. 227 1.503 .. .,ro .442 .w, 1.443 1. 768 , .731 .00' .• ro ' n .. "" 2.033 

• 8 '" . '" .... :u 1.876 :U 2. 298 

fa , .'" .'" .'" 2 .093 ,.'" , .. '" .. m '" 0 '.309 0 2. 829 , 1 .100 1.485 1 .067 On 2.626 ' n 3 . 094 

iH 
, .. '" 1.767 1.295 ." 2.742 ." ,.'" OJ. 1.389 2 .074 1.615 

~& 
2.959 

~ff 
3.62.j, , 1.490 2.405 1.744 3.175 ,.'" , 1.615 2.161 2.048 3.392 • 4 . 161 

• :~ 1.112 3.142 2.302 

i~ 
,."" 

i~ 
4 . 420 OJ, 1.002 3.976 3.023 4.662 4 .950 

~ll • 2.175 .... 3.715 4 .475 ..... 
• 2.425 6.940 4.619 ..,.8 

S.on 
3 !a 2.629 ' .008 5.428 ." 5 .341 ." 6 . M1 

!a u'" ,.'" 6.610 • 6 .174 • 7.071 
3.100 9.621 7 .MS gil 6.207 gil ,.'" , 3 .317 11 .045 8.641 6.640 8.132 

• , 3.567 12.566 9.1193 .~ 7 .073 

in 
8.662 is ~S 

3.798 14.186 11.329 

fa ' ."" 9.193 
4.028 15.9().t 12.743 7 .939 9.723 
'W 17 .721 14.220 8.312 10.2M 

• ~a 
4.480 19 .635 1$.163 ;~ 8.805 is 10.184 

.~ 4 .{j~ 23.758 19 .267 9.671 11.844 • 5.423 28.214 23.00S 9~ 10.537 12 .905 . 
WROUGHT IRON WASHERS 

Sioe of Diam .... Si&<> of Thick- Number 8ile of Diame- 8i&<> of Thick- Nllmber 
Hol~in ~r ;n Hole in n_in ,- Bolt in ter in 1I0ie in n_in ,. 
I nch ... IlIch.,. Inch ... Inch.,. 100 I"". Inch ... Inch"" I nch ... Inch .. 10011:>.. 
--- IT 1--:005 --- --- --- --- --- ---

~ ,ll "'00 '" ,~ 

m 
.165 '" 

~ 
'" 11250 

!~ 
, . IM 3M 

.os' '800 !~ 
.,,. '" m .1 

.os' '800 .,,. '" .13( "00 ,~ m .'''' m , .'" 800 • .. ,. '" m .165 '" m , .,,. .,. , .'" '" 
, ". '" .,,. "0 
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WEIGHT OF RIVETS AND ROUND HEADED 
BOLTS WITHOUT NUTS, PER 100 

STRUCTURAL 

J~:ltb Diameter (If Rivet. Inch ... 
U .. 
Head. 
,,,(he- " " " ~ " 

, 
'" '" ------ --------- ---

,~ , " ~ 
, 

" " " 00 " " '" , 
" " " M ,. " '" , , 
" " " " .. '" '" a , " " .. " " '" '" " " " " " " no ,os 

" " " 00 " " '" m , 
" " " M " "n '" '" a " " " " " '" '" '" " " 

., ., 
'" '" '" "" " " " " " '" '" '" • " " .. 00 " ". '" '" a " " " " " ''0 '" '" " 

., .. " '" '" '" 
,,, 

" " " " "" '" '" '" , 
" " " " "" '" ''0 u, 

a " " " " '" '" '" "" " " " " '" '" "" '" " " 
., 

" '" '" '" '" , 
" " " " "" '" '" '" ~ " 

., .. os ''0 '" '" '" " " " " '" ,., 
'" "" " " " "'" '" '" '" '" , 

" .. 70 "" '" '" '" '" a " " " '" '" '" '" ''0 

" " " ''0 '" ,., 
'" '" " " 77 '" >S. '" '" '" , 

" '" " '" ''0 '" ". '" a " " " '" "w '" '" '" " " 83 '" '" '" '" '" ., 
" .. '" H3 ''0 '" '" 

Diameter of lli veU'. Inehea 
BuUon lIeade 

"I"I"I~I"I ' I'" ,~ 

---------- ----
100 U """, .. made On rivet.e, Pounda 2.4 6.0 9.7 16.0 24 .0 35.0 49.0 78 .0 
100 Hew ... driven in work , POIlOW. . 1.9 • . 0 7 .5 12.5 18.5 'P.O 37.5 ~ 1.0 

'--
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". ST. PAUL FOUNDRY CO. 

STEEL SASH 

In modern nre-proot, or ~eml nre-prOof conltructlon and wher~ 
building lawa or nre regulatlon~ require 11, ateel auh la UII"d In place 
Of wood laah. Steel laah Improve. tho ceneral appearance ot a bUlld
In&" and provides ma:rlmum Illumination ot the Interior. 

/r1tJII'TJ 
ZJlMN£J 
Y·J'/~· 
Z'J~J~ 

S"~.3 y.,.." ..... 
z·,,'''_ 

'''_J ""OT"" "'Z'f~
,.Z'S~-

" tlWN£" "''''1-Z',J'lJ' 

.. _£" y-,..,.
z ' '''ItNft-

y- /.2-'''' ' <;'l.A"J 
Z • I-r»' .2tr r; l.AJ" 

NOT£ .. F'6U l .. ,..~ ""'6 _I_I ""T""II_" 

BASEMENT WINDOW STEEL SASH 

The a.bove sketches &"Ive the abea a nd ventilator locatlona ot 
atock Fenestra St~el Sash. Other Itee'l suh I. quite similar In aile 
and conUruetlon. 

CourteJY Detroit Steel Products Co. 



! 

ST. P AUL FOUND RY CO. 

STEEL SASH 
'l')'plcal detall8 or const ruction with an In1l8118t10n or 

H BAD 
D etail A 

JAMB 
Detan C 

SILL 
Detail E 

I 

\ 

"'enestra Steel Saah. 

IIQRIZO:STAI, 
lItuLLlO:S O}:r,u" 

H EA D 
Dl"tall n 

.. , & • , 

j 
....... . 

: r'-....o: . '. 
- I • 
~.J: _. 

1 :.L' s" .• ..,-L-..I......l 
• ~ "_i.: 

--
JAlIlD 

Oi!tall D 

SI LL 
Dt.ta !! F 

,os 

I 



30. ST . PAUL F OUN DRY CO. 

STANDPIPES, TANK S AND PIPE LINES. 

t cublc loot ot water weighs 62 
1 gallon or water (U. S. Bland 

231 cubic Inchee. 

* Ibll., and contain! 7* gallons. 
ard) weighs 8* Ib!., and contain. 

31% gallont eQual one barrel. 

CAPACITY OF ROUND T ANKS IN U. S. GALLONS. 
I"e r 1-· .... 1 Of n.-pll,. 

OIL or on. 
& Fl. \10 ""112 Fl'1 14 F1.. 

.. FL 18 Fl.. 20 F"& J 24 F"&. 28 FI. 30 n J2 n 

I I ~.e UIiO I 3lS4 L GOG 2 62877 &QUU 

T~U 

"o~~1! "52.88 "·rr~i~ , .... -- - - --- ------• .adAm . 7.00 1'.43 7& 113.1 IU." 2()1.( tM.4 31t I t~2 J el~ 7 106 804 26 
la Sq. FL 

To nnd. the capacity of tanka 
look In the table tor a tank ot one-

of other IIlzes than given In table. 
half of the given size and multiply 
d Itll Ilze and multiply ItII capacity 11$ capacity by 4. or one of one·thlr 

by 9, etc. 

"" 
In the de$l~n or /ltand pipes the 
times t he d ameter and pretera 

height should never be more than 
bly not more than eight timell . 
determined by the following con· 

ouble-rlveted vertical 30lnts hllve 
of the groBs 8ectlon, and counting 

eT aquare InCh, the actual strength 
per aquare Inch of grou aec tlon. 
we may allow a ten~lIe Itreu of 

grosi /lection or of 15,000 Ib ll. Pf'T 

T he thlckneBl ot plll.tea can be 
IIlderatlon,,: Allowing that the d 
an ultlmate Itren{th ot 70 ~er cent 
the tensile atreng h at 60.0 0 lb,. P 
of the ver tical joint Is 42,000 Iba. 
Tak ing a faclor of satety of tour. 
10,500 I b~. pet square Inch on the 
aquare Inch on net 8ectlon, 

The tenSile etreu In the shell, 
p la the fl u id pTenure ;leT square 

cyUnder In Inches. But p= R:~~h : 0. 
taking " d_~a$ the diameter In f 

the IIh ell r eQuired at any depth 

per vertical Inch, III T-pr, where 
Inch, and r Is the rad ius of the 

414 h , where h 'S the head in feel. 

eet, we have, for the t hlckneu of 

~ 
p, 

0.00 10500 
'Vhere t III In Inchel and h an 

025 hd (nearly) 

d d In feet. 
The leallt thlckneu IIhould not 

Jt II not win to try to uae ylatea t 
not give the capacity re'1u red It 

be leu than one-fourth of an inCh. 
hlcker than one InCh. If this does 
would be better to duplicate the 

a tes. plant than to try to ulle ticke r pi 

To nnd the thlcknell of I teel t 
tenllion. Buch aB pipe lines. etc.: !II 

o he "sed In hollow cyllndera u nder 
ulUpl)' the specified working prea_ 
be cylinder In Inches, then b), the 
It obtained by the tenlllle strength 
Ilge Of emdenc), ot the r iveted Joint 

~ure In pounds by the radius of I 
factor Of Bafety. and divide Ihe rellU 
of the Bteel multiplied by the percent 
employed. 

I 



ST. PAUL FOUNDRY CO. 30' -

EFFICmNCY OF RIVETED JOINTS OF VARIOUS TYPES 
IN PER CENT. 

RivlK lliY~~ illvet ltiye~ Rive\. 
SiN .Dd K' Si. 8 and pf( Sil e .nd J;f" Si'e aDd if" SUe.lld If Type of Joint SpMI .. c PIt. Sp.,;,ina: flpacina: t. Sp .. ";", t. 8pacina: •• 

SI",1e Rivet.ed W H" ,... '" 
--,-,-,--

>0. M. .... ... ".8 
t.p Join~ Itt/o.e. Itt" o,e. ~" ... c. 'Jr." ... c. 'lit" 0 .•. 

-----
DoubLe Rint«! W W "" 

,... '" ,,, n. 71.7 70.0 70 .• 
t...pJoi,,~ Itt" 0 .... I n" 0 .•. I "," o.c. lJi" O.e. 2"," 0.0. 

-- -
Triple Riveted W 

78. 
W 

77. "" 75.0 
,... 

76.0 
,... 

75.0 
Lap Jo;nt.l l~"o .... lJi" o.e. ~" O.e. 2"," o.e. 2"," o.c. 

-- -Double Riveted W ... H" ... "" 80.8 "" ".8 
,... ... , 

BuU JO;III.I IH" o.c. Itt" 0 .... ).in o,e. 2~" 0 .•. 2"," o.c. 
e- --

Triple Riy.toed W H" "" 
,... 

1" '" " 88. 87.5 ".8 
Buu Joillt.l 2U" 0 .•. 3J,i" 0.0. U" 0 .•. 3,"," 0 .•. aM" o.c. 

The abov. fi~_ ..... lor ltand.rd umk 'Plica. The nve' opacu'l IJIvcn 1M dO\lble and 
triple rivet.ed jointl ;. tbe .bort pit.eb. The lon, pit<:h bei"1 double '" eaeb cue. 

Capacil)' in 
G.lL ..... 

""" ' 000 

"''''' "''''' "''''' 
20000 

""'" ""'" <0000 
00000 

STANDARD WOODEN WATER TANKS. 

W~~~, of 

41667 Lt>.. 
62500 •• 

""" '00000 

"""" 
''''''' ""'" """" ""'" 4HlOO7 

,
Diameter 

10 Ft. 

"a " " ,,~ 
,,~ 

"H 
" ,,~ 

" 

,
Depth 

H~I'} II ,. 
13 .. 
13 .. 

"a " " ,,~ 
"if 

Bil. of Wood 
Joi<It. 

3" :l 12"-16" 0.0. 
3":l 12"·14" 0.0. 
4".12" -15" 0.0. 
4".: 12" -12" 0 .•• 
3" .: 12"·16" o.c. 

3" .: 12"·13" o.e-
3" • 12" -Il" 0.0. 
4" • 12" -1 2" O.G. 
4" .: 12" _12" 0.0. 
4" • 14"_12" 0.0. 

C.pacic.i .. aDd weiaht. of !&Db tun from CaldweU'. cal&l<>&Ue of f~ mu tual 
u..uu. SUv .. for tanka of 20000 pt... or 1-. 2J.i" thick, ovu 20.000 .ala. 3" \hick.. 

0Mi&: ... and .. tima lel of lteel towen for .upport of above u..uu..-ill be fUfDiahed upoo 
applieac.iOJl. 



30S ST . PAUL F OUNDRY CO. ] 
WEIGHTS, DIMENSIONS 

AND SAFE LOAD S O F CHAINS. 

! Le.,.1.b of Link 

,~ Inebu (Ou&eide) 
Widlb GlUnk 

Ineb61 (Ou~ide) 

1:;1 Appro~ittl&te Weicht 
t:5 Lbe. Pn Foo\ 

11 Safe Lo&d i" 
l5 T bo ..... "d 1M. 

Leo.&tb of Link 
l acbeo (Ou&eide) i Wid\h of tint 

Cl l Dobe. (OUllIidc) 
.= Apj>ro~imate Weicbl 

Lbo. Per Foo\ • I Safe Lo&d iD 
T bo .... odLbe. 

Lella;l.b of Unk 
.,~ locheo (Ou~) 

I Widlb oIl.ink 
VI) IDcbe. (Ou\.lide) 
!I~ Awrozi .... te Weicht 
IEIOI La. l'e. Foot 
lEI;> Safe~i" 
=Q' Tbouaand Lb.. 

I '" lJi I'" 2U 2)( 2Ji 2U 3M 3U 4 '" I; 6}i IlJi 

U h'" 1)( l.li 1ft Hi 2U 2U 2ft 3", 3Ji 4 4Ji 

.411 .7~ 1.1 1 .652.O:;2.6$3.~ 4.~6. IO 8 .• 0 10.~ 13.50 16.60 

.8 1.32 I.~ 2.M 3.36 4.25 $.~ 7.M 10.30 IH6 17.0.5 21.06 

I ~( h\ I" 1" 2t'. 2,.. 2M 3", 3Ji 4'" 4)( 6)( 6U 

" U l}i I ,.. .... I" 2 2Ji 2", 3 3}i 3Ji 4U 

.50 .80 1.16 1.7 2.102.703.36 4,30 6. 16 8. 10. 13.60 16.60 

.M .82 1.50 2.00 2.76 3.50 4.40 6.37 7.7~ 10.50 14.25 18.00 21.50 

l Ji l Ji 1M I U 2", 2Ji 2" 3 3}i 4 h 4Ji $* 6" 

n H IJi In It'. I" 2 2}i 2", 3 3.1i 3U 4)( 

.62 .83 I.l 1.7$ 2.16 2.7$ 3.40 4.36 6. 8.30 10.40 !f.00 16.65 

.60 .81 1.702.25 3. 1$ 4.00 ~.OO 6.U 8.87 12.00 1$.67 19.00 23.60 
I 

DIMENSIONS HOOKS. 



ST, PAUL FOUNDRY CO, 

SAFE LOADS FOR SLING CHAINS 

00 I 
~ II-:-·--~+f+-f+-f--H'+:-:-:-:-I; ill 
u 

I 
• 

:O;IVTI:') 
.'1 0 3~l ii 

I 
309 



'10 ST. PAUL FOUNDRY CO. 

SAFE LOADS IN THOUSANDS OF POUNDS 

FOR RECTANGULAR WOOD COLUMNS. 
UNIT STRESS . l000 LBS. PER SQ. IN. 

P -C( 1- 70
L
D) 

I' _Allo .... bt. tOOl<! per "". in. C_.Uo .... ble IIlIlt oornp.--lve .~ per lIQuar. Ineh. L .. 
lellith of ",,111m ... io\" ch ... Doole .. , old. illlnehN. For allY other unit wmp..-ive.tr_ 
divldo tile loo.d "ven for any ",,!"\ieula. ooilimll by 1000 and muh.lply by t he .. , ... "oi t I~ . 

• '0' ... mple ......... 1 to Ii .... Ib, .. ,_ load flAmed by an 8"18" Ip. uoe ooIU"'" 12 I""t 1,,11, 
at • unit au _ 01 800 [btl. per equ .... ill.h. Tile labula. load .. 476(10, hen",,: 

4!= • 800 .. 38000 _ .. f.lofId..med by IPI'UO' coIllml>, 

Fo. unit Itre. adoplftl by ......... 1 ci .... __ .. 2(;2-263 

~ tl ~ I · I ~ I ~ I ~ I I I I I I 
~ la_ "I' " • • • • • 0 - - - - - - - - " .a.a'>rij,J~~ : & • • • • • • • 00· • " " • • • 0 j-,! - - - - - • • - · " 

• " .. " .. 40.8 " .• 'U 83.' .... 107.8 115.7 131.8 \.53.7 11.5.8 181.6 m., "'''' 3780 

7 " .. " .. 48.0 M' '" 81.6 "., 1011.6 123.0 129.4 161.1 172.9 1711.0 "'., '''. 37M 

• "., 31.0 46.4 "., .... 79.5 "., IOU \ 20. 1 127.11 148.8 170,0 176.7 "' .• "" 3728 

• "., " .. U,5 51.6 " .. n .' " .. 10.1.4 118.2 125.4 14G.3 167.1174.2 231.5 "' .• ... , 
•• 26.7 "., 42.8 "'., F' 76.5 82.8 " .. 110.0 123.4 144.0 t6U 172.0 228.6 293.4 "' .. 
" '" 32~ ••• ,., 61.0 7U, i l.l ~7.3 1134 121.3 141.6 161.11 100.0 "" m.o 362.4 

•• ,,., 31.6 30.' ,. ". 71.2 " .. 1M •• III. I I ~.S 13\11 \.511.1167. 1 "" m. " .. .. n .' ... , 37.7 .. .. 57.6 "., "" • .u 108.7117.1 136.7 156.2 .,,' "". m .• "' .• 
•• 21.0 , .. ". «, 'M 67.2 ". ". 1(1(1.4 116.1 134.4 .... 162.3 217.5 m.' ~..., 
•• ,0.0 " .. " .. .. '''' " .. 74.3 , ... 104.0 113.1 132.0 l.50.~ 1.5II.~ 215.0 278.0 348.8 

•• 111.5 " .. 32.6 ,., 52.6 " .. 72.6 "'. 101.6 11 1.1 \29.7 148.2 167.6 212. 1 276.0 345.2 

07 18.r. " .. .... 40.7 "' .. 61.0 70.8 " .. 90.2 1011.0 127.1 145,4 IM,O .... 27U 342.0 

•• 17.6 ,.., "., '" 49. 1 '''' "., 83.' ~7.0 107.0 124.7 142.7 152.11 , . .., "' .. " s.< 

•• 1M 2U " .. 38.' 47.6 ,.., 67.4 81.0 ... 104.8 122.4 13\1.7 160.3 m.' 265.2 '" , 
•• 15.' .... " .. .. .. ,., " .• ". 78.7 ~2.0 102..8 II~.I 137.0 147.2 201.2 "' .• 33t.e 

•• \ 4.4 18.2 ". "., .. , ,,. " .. , .. " .. 100.8 117.6 134.3 145.6 ..... "'., 32/1,0 

•• 1304 .,. " "f' , u "" ". 74.6 "' .• .., 115.2 131.7 143.1 I~M "' .. . ,,' 
•• 12.4 16.6 2O.6~2.2 .. .. ' U "' .• n. 'u " .• 112.8 " .. ... , 193.0 "' .. 321.2 

•• Il.S ... 18.8 1.0 ,'-' .e.e .. , ro.' 82.' ... 110. 12(1.0 138.2 1l1li.2 251.0 17.6 

..... 
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SAFE SUPERIMPOSED LOAD IN POUNDS UNIFORMLY 
DISTRIBUTED FOR DOUGLAS FIR BEAMS 

I v .. lue, or 



ST, PAUL FOUNDRY CO, 

WELDING OF STRUCTURAL STEEL 
Among oftlerl there are two mod,,"n methods of welding metall. 

the oxygen-acetylene and the el~trlc arc.. The oxygen-a<:etylene 
morthod Is ,Iowsr, with a greater spread of heat. and therfltore II not 
adaptable where rapid w eld ing with Intenle local heat II nece8tlary, 

\Va repair grey Iron caetingl with the oxygen-acetylene torch, 
uelng a rod ot Iron 10 p rovidE! t he additional or "bulldlnll' up" mate
rial. Steel calUngl are repaired with either the OX)'S'en-a<:etylene 
Or electric arc. dependln. upon conditions, 

The cutting of Iron or Itll'el II very readily accomplished al1l0 
with the oxygen'acetylene lorch, 

The eleclrlc arc melhod, In which a rod II u8~d tor buildi n g Ul' 
a head. I, applied more lucceufully In Ihe welding of etructural 
IIIl1ei where the material II one-quarter Inch or more thick, Electric 
arc welding" common In etructural IhoPI In the fabrication or 
compoille Itructuree. lu('h all lIntell. Ileel doofll and trame •• (:onl 
chute .. Itack, and breechlng. hOPl'e ..... and gIlA pipe railing, etc, 

ElectriC I'lrC welding hall bee'n reeorled to In the fabrl caUon and 
erection of Itruclural .Ieel bulldlngl, In one bulldlnlt, a wo"klng 
litre .. of !,OOO pounds pe r lineal Inch of bead for a %~ x *~ tlilel 
weld was ueed. while In another a worklnl{ Itrnl of !,OOO pounds 
and 1,500 poundl per lineal InCh relPectively was used al a. work
Ing atrel/! for % ~ x % ~ and ~s" x ~e" nllet welds, 

ltnultl from II. eerie'll of lesb IndIcate that the sate allowable 
IIhearl nlt llN!ngth per square Inch of longitudinal aectlon or bead 
on the minimum lIectlon and with a latelY fllcto r of tour I. approx
Imately 9,000 pOUndll which reault. In the following valuee, 

X_Inch.. r;a.fe tihuriaa 
A B I'I .... e of Shea' StreD,lh per 

loch .. , Inch.,. , or Fracture, I,iour IDCh of 
______ .I ______ IBead 'Dl'ouud., 

A H " 0,355 3195 

H H 0."" '"'00 

" r--!!- ~ 0.'" 2311. 

" ~ 0.'" 1821 

:Ii " 0.177 "" Tnl apeClmena develOPed In lenslon a. longitudinal IIhearlng 
slrencth or I!,IOO pounda and In compre.slon of 16800 poundl per 
lineal Inch of tlilet for a "'~ x :t~ nllet weld, ' 

To recognl~e a good weld, t e foilowlnlf rulCfl rnl~(' be u.e<1:-
(1) Surracu ,m u.t be "tacked" together, \Vlth han welding the 

are Should be Iwung from sid e to IIlde, forming haU ..... oon beads 
wbleh lOOk someWhat like heavy thread In a. learn In leather, In 
machine welding thUIlI half-moons are abllent, but a "ery IItUe ex-
perience Dlua intelligent oheervatlon will .how whether the metal 
haa flowed ove r hoth lurfaces ",nough to ntabll8h gOOd conta<:1 on 
each one. 

(3) Color Indicates quality, " <0. ""'. turns ,,' "0' rU Ilt)' 
looklnk within twenty mlnutu Or 10 after the weld I. completed, 
It Indicate'll that the hea t wail too ~re3.t and that the metal Ie burned, 
If the metal ItaYI eteel color. It a. not been overheated, 

(3 ) Penetration. or depth of weld. which I. obvloully neCellary 
to obtain thorough unltlujf of the partll, la Indicated bf abeence of 
"pattering of mptaL The presence of "spaltered" meta ahowl lack 
of depth a n d COnlequentiy probable weakn.,.., \Vhf!'Tl tile bead has 
an undercut edge, that III, looka like a drop ot lIolder on the aur' 
face. the tUlllon la InluMclent, '\'hen the lurraee of the bead ad-
jsctnt to the junction It! curved In the other direCtion and lookll 
~aucer,l"alled, the fU910n I~ COllll)l",e, 
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GEARS AND PlNIONS 
liodern cut geare, mlLde of "arloue mllterialll to meet dllrerent 

requirement •. are to'll to 50% more allent and emelen ! In the ope ... • 
tlon or prennt high IIpeed maChinery than former gean. 

PracticalLy all Ke"N! have Involute teeth with a 14% degree prea
lIure angle, the r ack teeth having "tralgh! aides at an angle ot 14 % 
uegreea from the vertical to meah with ICC,,"", or pinion". 

1IV1, ES ).'0 11 GI~AIl OA'.t.;ll LA'I' IONS, 
OUTLI NE FACTORS Y FOR CALCULATING STR8NGTH OF GEAR TEETH. 

TABLE I . 

Allowable ,,'orklng lItreuu S In lbe. (lcr Sq. In. tor calculating 
"trena-th of gear teeth-,,'Itbout aUo,,'allee' for Impact or variable 
lOAd". Ta-ble e. 

,"," '" ''''"""1 0 ~,oo "" ~I'" "'" ~"'OO 1 '''''' 1 "00 Can Iron. ... 8000 6850 6000 33Ml 4MO~ 3200 2600 2000 1600 

6'"1..... .. :roooo 17100 16OO(l 133OO 11400 10000 6600 5000 4000 

V Veloclty hI ft. 
S _ Allowable unIt 

table 2. 

per mIn. lit 1)ltch line. See table 2. 
streu for nll!.lerlal at gIven velocity. 

A = "\V\(lth of fac(>l In InChei. w 
Soo 

SA l
-p 
WV 

y ~ OuWne factor. See tabl", 1. 
P = D lametral pitch. 

"\V _ Max. safe load In ]In. at pItch Un6. H. P. - i3.OOo HI) ... I.\l ax. safe horse power Gear will Transmit. 
f.'or pItch dlameter- divide number Of teeth by the dlametral 

pitch. 
For center dl"tance 

between gearll add the number of teeth In bOlh gean 
and divide the lum ,by dlametral pItCh x ~. 

For outsIde dlameter-~dd 2 10 the number of tath and dh'ldu 
Ihe IIM"II by the dlametral pitch. 

For dlametral nltch- dl\'lde number of teeth by pitch dIameter. 
For Circular pltch_ divIde 3.HU by the dlametral pitch. 
f.'or lungth oC rack- multiply num'be'"r of teeth In rack by cir

cular 1)ltch of gear. 
When orderIng genrs, the followIng Informat Ion mUllt be glven ;_ 

N u mber ruqulre<l 
NUlTllber of teeth 

CIrcular uitch 
Dlamertal pitch 

}'IICI 
Bore 

PItch DIameter 
Diameter or hub 

Length or hub 
Projection of hub on 

one or both "Ide. 
No. and .11I:e nt keys 

:Materlal 

If thelle dimenlllon, cannot be de'ter
mIned, or are not all tlxed by require
men te we Can ulluRlly mak e IIntllltacto
ry gears If the dlstauce bet .... ee'n cen
ters-number of teeth In each gear
{ac.-tore-etc .. are /th·en. /lnd If t he 
number of teeth cannot be determined, 
give R. P.ll. or ea.ch jl:"ear-dlltance be
t ween center.-and H. P. to be tran,· 
mIlled. 

Proper lubr Ication for exposed or enclosed gean III ot Importa nce 
to obtaIn minimum wear. leaRt noise, and hlghelt emclency. 
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S I 'ILO(}K"~' I'S ASI) (; II A I NS 
Where tho d illtance \.>o)twef'n driving (111(1 d riven ~h"'fI' III too 

g r ea t tor KOlu 'II and tQ<;> ~hort for belt trlUu.mllllllon, the ulle or chain 
and Hprocket8 19 lIatl"r .. ctory. AtUlOIIJl'h ILlghtly higher In InlUal 
cou, chain tranllmlae\on L~ warrauted for ttll J)QBIUve and powerful 
ac tion and It, cQmpactnCll". OHl r belt tranlmLB~lon. Ther e aro lev
e r a l typt'll of Chaln&--block/ roller, bUllhln!!'. and allent chalnll, each 
adapted to a particular "ar My of load, yolOI'll),. and (Irh"!. 

I",.,'UIUI ATIO N IU·:X. OlltF~ 1) " ' 11 K" O llln :nl NG OIlAISS ASD 
S I'1I.0CliWr S, 

Ske'tch Of dr!"e, ahowlng whether hortaollla!. ,'crUea], or "lant
Ing. 

}.tark drive IIprocket A. and dTtl'on .IIprocket B. and give dlrec
tloll of drive by arrow. 

Horae power to be trl!.n~rnitted-hl load eteady, Irregulnr or pul 
~atlng, a n d doell the drive etart or etop euddenl~', 

Gi ve d l~tance between centel'll ot ~haftl with amount o f ,'arlatlon 
for adJuetment, 

T~'pe of chain, whether roller, block. or "Ilent. 
Pltt'h ot chain, It~ number and ",eldlh. 
Sprocket hub bore, 
Sprocket-kind of mllter la!. 
Xumber or tMth. 
Xumber anu IIlze or key,. or of set "crew,. 

II E I.TS AN O J" l1I , I,~: VS 
Running under rRllld load varlatlona and at high "peed, narrow 

th ick bell" are more dulr:lble than wltle thin bell" becaulle or the 
latte r '., IIlde'Way ~ll p and wave motion on the "laCk IIlde. 

Belt" On pulleYil U~ In diameter Cr Inrger &hou l d he IWO pi)', 
pu lle)', over ~O~ In d iameter "hould be Ihree pi)', and On pulley~ 30~ 
or over, tour ply, The life' or IL belt dellend" upon the power tranll
mtHed, It" IIpllce, and the care glv()n II, and nOI ne()eUar ll y UPOIl Itil 
Hpeed, whe n th lB I" under 2.500 feet per minute, Oak tn.nn(l'd leather 
belU run with greate"t tranl!lllllllion efficlenC)' at 65 to 80 feet per 
eecond. and. chromi um tre'R.ted leather belt" at :lbout 100 teet per ~ec
ond, and under tenilion or trom 515 to 8S0 lba. per eQuar e Inch or 
section rellpecUvel,', The lhlekneSl! Ihould be tTOm ~ to ~io or the 
radlul or the pulley with M, permlulble to chromium Ilmlher. Rub
beT obelu are dealrab le where e"posed 10 weather, Btea m or vapor", 
IU! t hey are Ieee absorbent and etretch leu, In atrength, a threoe or 
tour ply, a nve or elx pi)', ~nd a IIe"en or eight ply rubber belt, I~ 
reavectlvely eQual to a. ~lnlCle. dou,ble, Or triple ply leather be'lt. 
U"lte IIhould not be run ta" ter t han ~,~OO to ~,800 teet ller minute 
nnd the pullln lf IItre'SIIe" per Inch (>f width tor a H8~ lingle ply, '!l" 
d o",ble ply, ~i$ triple ply, and '% ~ four ply leather belt , IIhould b~ 
4S WlI" 80 Iblo., ItO Ibl .. and Hi lhe., r u pectlvel)', to be mollt e f
tecth'e, 

The hOTie power Iranemltted by leather and rubber belli ot gl,'
en width Ie caleula te<'l thu., 

I"," t b e r l"'l t lIul.he r Il r lt 

~I, P. = ~;~~~ U, p, == p;~~: 
,"' h e re lL p, = horlle power, S = errecllve pull or belt per Inch 

or width In lba, aa given above'. D = diameter ot driving p uUey In 
Inchee, It _ number or revolutions or pulley fer minute, W .. width 
o f belt In Inchn, P = numbe r or pllea of be t, all baNd on contact 
arc on pulley of not lell& Ihan 180 deKre •. 

I llil''QIUlATIO,,· It£qUllu~J) W J 'f:X- Olun~IUX-G I"U LI, E"\ ' S, 
Kind ot belt, ply and width. 
Pulle y solid or .pllt, c ro w n ed or ~trltlghl tace, 100tle or light on 

lIhaf t. 
Kind or hub, lIet lIc r ew, key lIeat. Or 8"ecln!. 
Pulley t o be bushed, babblted, or lett Ollen. 
Can Iron bel t pulle)'11 IIhould not be rUn U It h igher rIm velocllY 

than 100 teel per lIecond. 



I 

ST , PAUL FOUNDRY CO, '" 1101'1') J)1t 1\' I': !OI 
Por !)ower tra\lflmIUlon, ,,·here requlrementa are! benmd the ef

Ildent o!)eraUon ot ben", the An.erlean aYBlem ot rope drh'ea elln 
be eeonomlcally "eed, IIlgh grad" manila ro!)" running In maehlned 
I{ r oo"ed sheave" Ie euccesMul for steady tran.mlnlon ot I.o"'er In 
like or dllbrtnl Illanu III lonl{ dl.tanees between shafte, 

II O II S I-; 1"(1\\ I-: I( TnA~ S \1I"""I-;n 1''O1l nOl'E DRI\' I--;'''' 
lW (1'-I-') WV2 

~L p, = 3 x 550 T = 16002 F = ""'iZ" 
\Vhers H, p, horee I.ow~r trll.nemlttcd per rope, V = "eloetly 

of ro!)1" In feet per aecond, l' ear..- working tenelon In )btI, ver 
rO!,e, fo' = ccnlrlt'Jglll tension I" Ibe, !leI' rOlle, '" = weight of rO I'" 
IlOr toot, D nominal dlamet"'r of rope, 

s ll ,\ .. ~rl"( ; 
Cold I'olled ateel shafting, ~mooth, OltrOng and unltol'm In "ce

llon, Is carried In stoek In variations of '". diameter. to '1Uit bear
Ings, coupllngl, pulZe)'s, gear., sllrocketM, ell', 

CalC-ulate I he hone powc'T Iransmltted by colli roUell s tee l .hatt_ 
Ing thUI, 

For main vower drlH, shafu; II. P. = 1.).\lt 

For line sharts earrylng puI1U'll: 

'·'or .mall short ahafts: 

" 'her(flt P. ~ hone !lower, 0 
R. P. ll. 

din meIer 

1~5 
H.P. = I).I:R 

~ 
H.P. = I).I:R .,-

of "haft In Inehe~, 

Shafting undf'r Budd"" 
In ar" ... and where greater 
over 1"'<) minute'!! or about 
ulle the following formula. 

"al'lllllonli of load ~hould be Ine r eaeed 
flllrrne .. III dc"ll't'd, I. e .. a twlal of not 
.08 d~greell IHlr toot of length of "haft, 

o = u J'H.'P, 
U-

T he allowable dl~tallce between hl ... g"r~ or hearlng~ with a tnllX_ 
Imum lln""tr dene..,tlon or .0 1 In..,h I)er foot Of length of IIhllft. ( L be'
Ing maximum dlJltance between bearings In feel) ls obtal,,~d thue, 

f-or barl" "hdIR: I. J~ I 
For ahaft" "arr)'lnK pulleYIi. et".; L = "1 100' 

HAND 
WINCH 

OF 
SPECIAL 
DESIGN 

fo-lI.brlc~l .. d II)' UIj to bo utled tQ IItt waler gal","s. J 
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TYPICAL CONSTRUCTION- DETAILS 

... \ , . • • ,. . 

fo~!g. 118 
Fig. 171 

--, 
!@' --, 

Flit. t 19 

Fig. 18 1 • Pig. I8Z 

Fi g. 185 

FIg. 184 

In the above details F'lgu rea 111 lind 178 ahow two method s ot 
III\>porttng wood joIsts on alee I beamll with plates or angln. In 
FIgure 117 the beam III tllIt<h with th~ celUng, while \n FIgure 178 
th" Iteel beam would ahow •• a "laltered beam In the ceiling. Fig
ure. 179 to 184 ahow dltr-erent typea or JJntelll tor the> lIurport of 
brick Walll over opening", Figure 1<85 shoWII II typica l detal of cat{ 
iron column and beam construction wllh minimum dlmenalons. 
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MENSURATION 

LENGTH 

Cireuml .... _ of oirdo - d .. ""ttr X a.WG Of di.""'ttr X 3~ 'PJXW 

Diamete r of o'role=c'.cumfcreuce X.3183 or fz of circumferenu appro • . 

Sid. of lI']u .... '" "'lu.l p"riohery .. ~.""", _ diMn.t., X . jll.5~. 
Diamettr of .i",1e of "I"'" VOrlphery .. 8QU"'" _",<Ie X l.Z732 
Side of i .... ;;betI "IU~'" _ di.",.,ttt of ,ittle X . jOi!. 
~"I'-b of or<: _ ~o...!!!...!!e~ X d",wel<'r X .()()Sj11 
RadiUl _ • .s&t2 )1 art .. 

AREA OF REGULAR POLYGONS 
Itqul&r pol)'lon _ .um 01 .idoo, X Mil P''l*ndi<uia. d"tarn:e from ... ntu 10 Aideo 
1\Quan: the IenClh '" one .ide ..,d multiply by P"'l",r numbor in lollo.'in~ bble. 

~ame No. olllidN 

Tri.on~~ , 
Squ .... , 
l,"ut'CI'n , 
Ilu""", , 
lI,p\.O~n 7 
"'""," , 
NOD"",n , 
'''-" '" 

Triarg'" - bMe X ~ pe.pendi,ula. bt~!. 
Trope"';d _ hAil the OHm 01 porallel ,idoo, X ~icuhr he",,/,. 
Ci",,1e _ d;'"",trr "lu.ted X 0.,854. 

- oi~"mr .... n .. "",u.red X (17M3. 

Multiply 

'" , 
l.nG 
LWS 

'''' .... 
~.IS2 
7.'" 

Ring_ .7854 X [square of outside diameter--square of inside diameter.1 
Sector of circle_ Length of arc X ~ radius. 

"7 

Segment of circle_ Area of _tor- area of triangle when the segment", less and + the 
area of the trian.gle when _ment i. greater than semicircle . 

Side of IQll"", tho\ ,h.lt <'qu.l ..... of "''''''' - di.~.r X .8862; cimllnl' ... " ... X .282' 
Diamet .. 0/ ,i",1e tho! ,boll <'qual .rt. of8Qua..._ tide ollQua:e X 1.1284. 
P ..... l.ool& _ t- X I hei,h!. 
Dlipoo _ 10", di ..... ttr X 01>011. d"mel<'r X .7SSt. I :~~ ... of .)"Iin<ler - .i ... uml.renee x height + ...... of both .ftdo, L '. " .". -'"-'" .. , ... X"" •. • - <;"".,<~" X ,,-,. 
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TRIGONOMETRIC FORMULAE 

SOLVT/Ot'V 01'" ~IGHr rqhllr.'OL~ 

/ . .",..A - f- co.sL:J Z. mA I- - .s""B 

3.,.. ...... A·t · COTfJ 

5 . .scc A • f . Co.scc." 

.. 
6 . 

C"or /I , 

<_A 

... • • r ....... B 

L $lc8 • 
7 ~c",.sA . ~ -1- '~'P~IJ 8. l,Kuc.A • i-
f Q. c ~ A . b ,.. ... ,.../1 • c "o~ B b core 11 Vr.~ •• ~.C) - .. ~,C, 
/0 Q. C COlA · a cor. A • C SlNB Q T,.,. 8 V(t: .<1) (",00) 

If. d . c"' .... A 

I.J. c • " .... 1!!1 • ~ 

14 A."- ... 
1$ A. ... b 

/6 C,",b 

17 .::ttl .. 

I~ 

I' 
zo 
., 

b,< 

8.< 
A, B 

A 

l'z.A.ac;o AIMII 

Z3Ca,D .1_ ... 

/z • _ c ",scc. A 

h ~. ~,... DC . s,::-A . "'''' (A.lJ) 

[j.~. b e'~' S"·,,c .. .._A 
(A.~) • S· "',.. t (A -B) 

s· f ( .. . It • .,); .I"," t A · yr.~~'"b;;~t(!~':;<) 

~A ' 

r"""f A · Vrs.1») rs.~ 
s(s-.. ) 

ZVsrS-y('~.bl(S.~) 
"'. 

"""s.lI. Z(.s-1.FS-C) 
"oM.. V.s (s· .. ) ( .I-b) ('"s-c) 
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SOLID CONTENTS 

Prilm - ."'. of '- X perptndicular htilht. 
C}'lmdtr - Blta of _lion a~ r~ht ande I<> lide X Itllfl.b cl oW
Spt.. ... - d;"mele. cubed X .;}236. 

- OlJrr ... X J.i diamct«. 
Pyramid or Colle - _. 0/ hue X i ll"rpendi.ular t..i&hL 

mG' , o .~ . .... --

• 

• 

AREA OF CIRCULAR SECTIONS 

Clr( ul a r Sec to r , m 0 n p 

Area _ J.S (len,th of """ m p n ~ radi ... , .) 

_ .. re .. of .i.de ~ a"" m p ~n degree. 

_ 0,00812&1 ~ equa", of ,adiuo. ,I. ~ angle of art, m p n. 
in de, ... ee. 

CI~ular Se,menl , m p n , Ie .. t h .. n ha lf cI~le. 

Area .a",a of "",,10'. m 0 n p-a ...... of trian,le, m 0 n 

_(lenKlh of """mpn,> radi ... ,r)-(radi ... ,r.-n....b) •• hord.c , 
Circular Selme~ t , m q n , , •• a te. tha n ha lf circ le. 

A.u _8 ..... of circle-.. rea of AI:,ment, m n P 

Ci . cul". Zone, t u .... " 

Aru_ .. ", .. of cl"'J_{ ...... of ""ment, tpu+area of "'K
ment, vq .. ). 

CI~ular Lune, m p n I 

Cou.te.,. Ca'n.,ie SU.I Co. 
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CIRCUMFERENCES AND AREAS OF CIRCLES 

3.14 111 
3.3311/ , .... , 
3.73011 uno 
4.1233 
4.3191 
4 .~160 
4.7124 
4.9Ot!7 
$.10$1 
$.3014 
M978 
$.61141 
$.89ru ...... 
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CIRCUMFERENCES AND AREAS OF CIRCLES 
-Continued 
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OF CIRCLES 
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CIRCUMFERENCES AND AREAS OF CIRCLES 
- Continued 

323 

7389.8 
7408.9 
7428.0 
7447.1 
7466.2 
74&.3 
7001.5 
75Z3.7 

7543.0 
7562.2 
7.'>81.6 
7600.8 
7620.1 
7639.5 
7658.9 
7678.3 

7697.7 
7717.1 
7736.6 
7756.1 
7776.6 
77911.2 
7814.8 
7834.4 
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EQUIVALENTS OF MEASURE 
Le"I:~M 

ST. PAUL FOUNDRY CO. ~ 

I meter. m _10 decimeter.. dm -100 ~""mete"'. em _1000 millimeter.. mm 
I mote •• m _0. 1 decamete •• dkm _0.01 """Wmete •• "m _0.001 ~ilomete •. km. 
1 meter, m _39.37 inch ... , U. 8. Standard_39.3701 13 ino ...... Dri t W> SUlnd .. d. 
I nUr 1000 . 003937\ b 3937 II , LlDHe •• mm_ ""cro ..... " _ "' - '" I. -

Meter., Tnob., FIM~, Yard, Rod" Cbai .... Mil., U.Ii. 
m ill. ,. ,d. ,. ,'. Stalut<! N'utic.l 

, 39.37 ,.""" 1.0113(1 1 0.1988( 0.04971 0.~62]4 0.&.5396 
002MO , .- 002778 0.1$0$1 0.11Z63 0.:1578 0.:1371 
0.3Q.I80 " 

, •. = O.OOOGI 0.01$16 0.&1894 0.0 1Il0l6 
0.91440 " 

, , 0.18182 004M6 0.1.5682 0.~4934 
6.02921 '" 115.6 " 

, 0.26 o.hlzS 0.:2714 
20.1168 ", " " • , 0.01250 0.01085 
1600.36 63300 6280 "'" '" 80 , 0 ,86839 
1~.2S 72962.6 OOSO.!lO 2G2(I.73 368.497 OU2H 1.16155 , , .. 39310 3280.83 1003.61 HI8.838 ~9.1006 0 .62137 0.~9W , .. id. u. Ii. _ 1.OOOOO!9 am. Drill .. , Il1'd Sri' k_ n ani U. S. y y "- 0 9\K199 y 

I cballl, O .. "te. '1 _100hllka I link _7.92 inoh-. 
I cable ]en,lb. U. S. _120 '"!boma _960 _ ... -120 'M! _219.457 metera. 
I ]u ..... , U. S. _3ot.lute ",il .. _24 ' .. rlonp. 
I illternlllollal.-",phicll mU._,', 0 ateq".w. _7422 m 

_4.611808 U. 1:1 •• ta, .. te mil ... 
1 iDte."&Iio .... l "'ulle.l mil. _".0., moridi.n _ ]862 m 

_ 0 .999326 U. S. ,,"uti."l mil". 

Kit.,.. 
km. 

000] 
0.:2M0 
0.130-18 

0.19144 
0 .• r029 
0.02012 
1.6003~ 

1.~2~ , 

I U. S. Douticol mile-,'e 0 of droumlerellee of. lpbere wh ........ rl8ce &quail lhu nl the earth 
-0080.27 feel_I.I6IM '''tnt<! Drilel_l~.27 n,Olen. 

I Dritio.b .... utieal mil, _GOSO.OO feel-I.16IS2 ItalUte mileo _ 1853.19 meten. 

SURFACES AND AREAS 
Ilq. m.ter, m' _1000 IQ. declme"'.., dm' _10000 IQ. ~ntimete.., em'. 
I IQ. meter. m' "0.01 .... ,. _0.0001 hoc ....... hi.. 
Ilq. millimete., mm' _0.0 1 em' -O.OOIM IQ. ineh _ 1073.6 ei~u]11 milL 
I ... I I Iq dec:amet.e, dkm 002-1llCH.., .. - -
aq. M.", .. !jq.lncbeo I)q. F"l, I)q. Yarde Sq. Roo. A Cr<)I, U ",,1aI'M, S<!. Mil ... 

m' .tq. in. ~ lQ.yd. ~ A ... Statule ------, 1550.00 10.1639 1.19599 0.039M O'IZHI O.OOOt 0 .&3861 
0.:6462 , 0.Z69H 0.h1l6 O.~2Ml O. 1694 0.h64.52 O.ZUO I 
0.00290 .. , , 0.11111 0.~3(l73 0.32296 0.t9290 0.b.587 
083613 "" 

, , 0 ..... 0.:20150 0.&8361 o.hm 
26.2930 """ 27%.26 30.2.5 , 000625 0.12.529 0.h766 
4046.87 6272640 ''''' 4840 'W , 0.40469 0.!tM3 
'0000 'M_ 101639 11969.9 39.5.360 2.47104 , 0·13861 

"" ... 27878400 .. ,"" IONOO ,<0 269.000 , ,- 10763867 119W85 3%36.6 2~ 7. 1 (j.1 '00 0.386 10 

I Iq. ~!.IQ. pole, Or Iq. pel'll!, .. _62.5 1'1. linn _ 1/160 a ..... 
t ..,.. ch •• n_ Gunter'.-16..,.. rodo _ ~O .cre. 
I ae"18 _4 1<\. roodI_]60 IQ. rode. ... .. of 1 .., .. _208.7103 feet lQ ... re. 

F~ Kil.,.. 
kn,' ---
O.~I 

0.:6452 
0.69290 
0.~8361 
0.;2629 
0.t4CH7 

001 ,.""" , 

Notatio ... ~ . :,~ . et.e .. lndie.u.!hatthe:. &.~ , etc., a ... 10 be replaced by 2, 3,4. el<>., dphera. 
Eumpl_llq. rod -0.39700 _0.000009;66 Iq. mllea. 

Courteay Carnecl& St.el Co. 
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EQUIVALENTS OF MEASURE 
VQLUllE AN D CAP ACITY 

1 cu. mcWe •. m'" 1000 tu. declIne"", dml .. IOOOOOO clI. ""nllme~. eml. I liter, 1 .. 10 
dociHter., dl '"' 100 eoI!lIt.iliten, ol .. 1000 millil;", ... m1 .. 1000 cu .... ntl_ten, em'. or .... 
I liter I _ 0 I d...a.litC!. did .. 001 hoewlite. hI .. I ell docimele' dm> 

Cubic Cubic Cubic Cubio .8. Quuta U. iii, Gall.,... U.8. 
Dtci ..... te. Inchol ~·ee\. " .. rdo. L.lquid, 0". LIquid, 0". Bualtell, 

dm>,1 eu. in. Cu. r~. ell. yd. ~~ ~ ~ ~ , OI.02U 0.0353 ' O.!I30S 1.0.5&18 ,.- 0.26411 0.22702 0.02338 
Om6311 , O.~5787 O.tzLn 0.01732 0.01488 O.~43Z9 o.hno O.h600 
28.3 170 1728 , 0.0371).1 29.922 1 25.7140 7.4~ tI.42MI ,.-
;1H.MlI ,..,. 

" 
, .,,.,. 694.279 20UlU 173.570 :n.t\1M2 

0.1141136 lo7.75 0.033<12 o.h2Ja , O.~37 0.25 0.21484 , ...... 
1.10123 67.2006 O.0a889 o.lluO 1.\6365 , Q.2m1 0.25 O.O:UZS 
a.78M3 '" 0.13368 O,~4!)5J , 3.43747 , 0.&5937 0.10742 
4.40492 ,...", O.IM5a O.~5761 UIMOO , 1.16365 , 0. 12.5 
36.2393 21~H2 l.2H~O 0.(»609 37.2368 " 9.30920 8 , 

- - -U. S. 0..,. Mt ..... e. I b ....... 1 4 peen _ 81&110115 32 qua.t. 6-& pont.. 
U. S. Liquid ~I........" 1 pilon _ 4 quan. _ p' .. t. _ 32 rln. _ 128 8,.'d ounca. 
U. S. Apoth. M .......... ' 1 8. ounce, 13 -8 8. dnuM, !3 _ 480 miui .... , III _ 29.~74 tml. 
Briu..h Imptrial ,allo .. d..,. aDd liquid meuure _ 1.03202' U. S. d..,. pilon .. 1.20091 U.8 

liquid pUo .... 
Uritisb Imperial,aUon _ 277.410 eu. hI. _ 4M~.9631 ....... . 

Wei;hto! _~. at muimum de"';!)', 4 <>C, 45~ .... t .• and .. level. 
1 eu. ft. _ 62.4283Ibo. av. _ 28.3170 kc. lou , .... _ O.~78().l 010. av. _ 16.3872 I. 
1 pUon, U. S. liquid" 8.345045Ibo. _ 3.78M3 1<1. 
I ,.Uon, BritiAb Imperial _ 1O.02211bo. _ 4.50459631 k •. 

MASSES AND WEIGHTS 
1 .... m, .-IOdeeicra .... , dc-100 cenu .......... "1-1000 mill" .............. 
1 &1"Ul •• _0.1 det:olCJ"llm. dka _om heelOt; ........ ",_0.001 kil~. kc. 
1 kilO&f1l.lll. kc _ 1 e ... dec:imtlt. of _Ie. or lilt. , 4oc~ 4~o .... 1.. _Dd _ le-rtl. 

_ IM32;J.M39Iral ... U S alWi BntWl "tandard 

I Grai".. 
Ouno ... Pounda TOM 

Kilo- Troy, Avoi •.• Troy, Avoir., Net. G_. 
I,a,na, ". oa.1.. 0 •. IV . lb.1.. lb. av. Short Lonl{;. . ,. ""'" .. "" . --- --- --- --- ---

0.11102 0.hS42 , 1054324 32.1607 3$..2140 2.67923 2.20'-62 
0.#6480 , 0.12083 0.:2286 0.:1736 0.&1.429 0.'7143 0.66378 
0.00 110 , .. , U19714 ,."'" 0.()6857 0.33429 0.t3061 
0.02835 4:l7.~ 0.91146 , 0.07695 0.062.50 0.h125 0.;2700 
0.3732-& "" " 13.16$7 , 0 .82%86 0.&411 4 0·h074 
0.4~59 ''''' 14.6833 '" 1.2 1528 , ,.""" O.t44M 
907.18.5 ''000000 2'116(1.7 '''''' 2-130.50 """ 

, 0.89286 
1018.05 :=: 326&0.7 "''' 2722.22 2240 1.12 , 

>000 321.50.7 35274.0 267U3 220&.62 1.10231 O.9S421 

l OU""'" avo" ... 16 d .... n ... _VOl'. I 0111108 troy .. 20 pe"~I,IIt. dwl.. 
lou .. .., lpotb., 3 -8 d ......... 3 -Z-I""",P]e.. :£J _480 lV*i ... , ,. _31.1035 ,. 
1 hund,oo.! ... eilht - 1/20 lonl to .. _4 qUllrte .. -8 'ton~ _ II~ lbe. _.50.802-1 q. 

MetriD. 
1000 k;. 

- - -
0.001 
O.h·'80 
0.h110 
0.&2835 
0.ta732 
0.!4532 
0.\10719 
}.01605 , 

NOlAtioRll ~.3,t,etn., Indicate tbM the &+3, tt<: .• are to be repl.ced hy 2, 3,4, no .. oi pbero 
E .... mple-I ' .... i" _0·:2083 _.002083 00. I.. I I .... i .. _0.36480 _ 0 00006480 1<1. 
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'~~'""n \VEIOUTS 

0.10 
1.28718 
10.2974 
11.9826 



I 

, 
0.30180 
O.tH().J 
.O.~1479 
0.27778 

ST. PAUL FOUNDRY CO. 

EQUrvALENTS OF MEASURE 
ENERGY. WORK, H EAT 

Z.23lW3 
0.68182 , 
I . 161M 
0.62 137 

1.Of.:z5.& 
O.Ml2OII 
O.M83!1 , 
O.M959 

_0.:737612 foot-pOu ..... 

327 
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EXPANSION OF BODmS BY HEAT 
The HDU' """/lici,,nt of eq)an.tion of .. body i. t.h., .... te at whieh Ihe unit ollenllth eha" lleo, 

under constant pre ... ,,,, .... ilh an inorea ... 01 unit or one de~_ of temJ?e'&tll""; the Iqu" .e "'f ' 
f • .,., ooeffideM 01 exp&".;on i., appl'(lIimately, t .... \.ime8. and the oub,.al or volumetric ootffi
dent lhfee timell t he linea. """lIicient of """.l1IIio". -A 1>0." if not fiIed, uoder,,,,,,, .. ohange 
in len~ _ltn, whe .... I ,. the le ... th of the b .. in inchee, t the number of decrees. n the oorre.
pond,,,. linur coefficient; if Ii1ed at both end •• the ,nternal et.., .. per unit of area _toE, 
poundape r lqu"re inch, wbe ... E u. the modnl"",,! eluticity. and the total temperature .treso _ 
AlnE . pound., .. here A i, the emu _tion 01 the bar in oq" .. ", incheo. 

To find the in ......... of .. bar dM to an ;ncreaee in t.emperMure. from the table, multiply the 
length 01 Ih .. b ... by the ille~Me ill deer- a"d hI' the coefficient 10. 100 de"ee., alld d,vide 
by 100. 

COEFFICI ENTS OF E XPANSION FOR 100 DEGRE ES_lOOn 

8ubota"ee 

Met. l, and Allo)" 
Aluminum, wrougbt. 
Ilt,~"'" ""...,. 
ilto"'e ... . 
Copper •..•.... 
Germ,n 8ih·er .. 
Gold .••........ 
J~" , .o.lt. ,ray .. 

,,·roulJht .. 
.. ....ire .......... . 

.... d 
Nickel. .•... 
J'latinum ........... . 
Platillum-Iridium.lf>% 

Ir. . . . . 
Sliver .. . . . 
Steel. C&8l. .. . 

.. hard .. 
medium. 

.. 10ft. 
T ill . . ... . . 

~~~"~:eOiil· S;;li.i. 
G I ......... . 
G raphite ....... . 
G utta-percba ... . 
Paraffi n ... 
Poroelain. 

Linea' Expansio" 

. 00231 

. 001SS 

.00193 

. 0018 1 
.00168 
. 00183 
. 00100 
. 00106 
.01120 
. 001U .. 00126 
.00000 

.00"" 

.00192 

.00llO 

.00132 

.00120 

.001l0 
.00210 
.00311 

.0008' . .." 

.05980 

.027S5 

."'"' 

.00128 
.OOHH 
.00107 
.(II)!OI 
.000" 
.00H)2 
.llllOll' ..0000' 
.0000' 
.00159 
.00070 

""" 
000l' 
.00107 
.0000' 
.00073 
.0000' 
.0000 1 
.00117 
.00173 

.000" 

.000l' 
.03322 
.01M7 
.000" 

Snhota" ... 

S to n e and MalOn,y 
Alhia. rna"''''y .... . 
Brick rna ... ""y ... . 
Cem.Ilt, portland. 
~~c"'te . 

m...,nry. 
G ra"ite ..•. 
Limcotone . 
:'Iarble . 
Planer ........ . 
Rubble III...,n,)' . 
s.."downe. 
Slate ........ . 

TIm be r 

". f 1 '\i~ple PArallel 
Oak to fibre 

r~;' f '"~, 1 :'I.ple d,.ul., to 
~"ke fibe, 
Liquid Sub. t a nen 
AlcohoL ... 
A~d, lIitri •....... 

ouiphufle .. . 
Mercuty ......... . 
Oil, turpentine .. . 

Linear Expansion 

CentilJr&de Fabrenheit 

""'" 000" 
.00107 
.00143 
.00120 """. . 00080 
.00100 
.00166 
.0000' 
.001l0 
.0010·1 

.0000' 

.00031 ...." 

.0000' .,.,,, 

.0000 • 

"""" .• '1" .""'" 0000' .-
.00037 .00021 
.00064 .0003(; 
.()()(HO .00027 
.00051 .00030 
.005S .0032 
.0018 .0027 
.005-1 .0030 
.0031 .0019 
V,,11r1c Elp u lll 
.11),1 .058 
.110 .061 
.063 .035 
.018 .010 
.090 .050 

EXPANSION OF WATBn, M AXI M UM DENSITY_ l 

~I V'I··'I~1 Vol··'I'e'l Vol'_lle'l V,I .. , I~I V'I··'I I~1 V,I ... 
4 1.000126 10 1.000257 30 1.00t234 100 1.011877 1 " 1 1.022384. 90 1.035829 
o 1.000000 20 ].001732 40 1.007627 i 60 1.0 16954 80 1.029003 100 UH3116 

Courtaay Ca.'I1 ... &"le Steel Co. 



ST. PAUL FOUNDRY co. 1 
FRACTIONS DECIMAL EQUIVALENTS FOR VULGAR 

The 6,,,, ... in .. "1 .... 1 <:dnm ... ,; .. !~ dt<i"",! parts in inc"'- of lbe II'&'-lion . t Lbo Itlt in _umll ....... ke-4 
,nc"'" aDd de<,m&\ porn of """ f_ I"" i""bco aDd fmetiono 01 ,".bao obo<I'II in <:du",," t<> the r~t, marked 
toot. F.nm{>le.Hin,'-.I~m.hes.. 1J.ii.,.bo.t- . 12\0 1~ 
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WAREHOUSE, SEEGER REFRIGERATOR CO., ST. PAUL, MINN. 

STEEL WAREHOUSE, ST. PAUL FOUNDRY CO., ST. PAUL, MINN. 
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ST. PAUL FOUNDRY CO. 

I N 0 EX 

ACflty1ene Welding and Cutting ... 
A. I. S. C. SpedncaUon~. 
Amerlran Society for Tullng )Int~rl"l. SpeelncaUon". 
AnchOrll, JOtllt, 'Vall, Vault. Stmp ...... . 

Ornamental Chimney. . .. 
Anglell, Dlmenelons and Propertl" .... . 

Gaug .... on ............................. . 
Maximum Boltl! or Hlvets ............. . 
Safe Load" all Beam •.................. 
Standard Connectlonll for Be'tmll Or Glrdera. 
Value In Compruslon. . ............. . 
Value In Ten~lon ......... . 
'Velghts or. .................. . ......... . 

Arc "'eldlng... . ................ . 
Area., See Dimensions and PropertlCll of Angles. 

Booms. etc. 
Square anJ Round Bar •........... 
Steel Plate .... 

Areal! and Clreumferencell of Clrclel! ... . 
Area Grate......... . ............ . 
Automobile Turnlable ......................... . 

• 

Channele, 

337 

PAGE 

'" 252-!67 
~U·260 

'" ... 
72-17 

148-10 U, 
78-'0 

135-10 
to -95 

" '" 31Z 

82·83 

'" 3:0-323 
~32 

!35 

&'\rred Doou, Prillon........... ............ Zl6 
Barred Steel Partition". PJolll(ln.................... 24t 
Barll, J.ooped and Forked, Dlmen"lon.............. 291 

Square and Round, TenlllLe Strength........ 84 
Uput. Square and Round....................... 292·U3 
Wetrhl.l!l and Areu. Square and Round........ ............ 82-83 

6&11ell. Calculatlonll, SoUd Steel Slab tor COlumna ................. 265·266 
Cnat Iron ............... ..... ......... ................... 17:-173.176 
Siaba tor Steet COlumn......................... 96. 99 

Beam •• Amerlean, Standard COnneetlon................... 136-137 
6elhlehem. Dlmen.lonll, PropertIes. Safe JARds........... 43-U 
Bethlehem Girder. DlmeruJlonll, Propertles. Safe Loads.... 54·61 
Calculations tor ............................................ 261-210 
Carnegie. Dimenlllon •. P1"O~rlle.. Sate Loads............. !4·41 
Slandard AmerIcan. Dimenilonll, i>1"Operliell, Safe Loadll.. 13·!1 
Unllupp<>rled Laterally. Allowable StrN.I!I.................. 110 
WOOd. Safe Load......................... 311 

Beamll and Girders. Safe Load •• :-;OOles on............ .......... I 
Benm Olrde .... Rlveled. Safe Loadl for.............. .......... It 
Beam Han .. e.... Sizes of............................ :71 
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lNDEX-Contlnued 
PAGE 

Bearing Plalea....................... 281 
Bearlng, Safe Capacity of Soil~.,.. 217 
Bearing Va.lue of RlvelJl..................... 14' 
F.lell~ and Pulley~. ,,"Otes on........... ........ ........ 313-114 
Bendln. Moment, Ma)(hnum. See Oimenlllon~ lind Properties of 

channelS. benmll, etc. 
Bethlehem Sections. Benma, Oimenlllon~. Propertlell, Safe Loadll. 43-52 

142-143 
114-123 

Beams, Stllndard Connection" ......... . 
Column$, Olmenslonll.I'TollertLell. Safe Loads. 
Girde r J.!e.:lmll. Oimelllllonll, ProperUell, .,ate 

Loadll .............................. . 
Girder Beam~. Standard Connectlon~. 

64-tll 
144-145 

Bevel WalltH~rll. Standard. Ca~t 
Boat Splkn .... 

Iron .............. . '" " ..••.• 233_%99 .., 
Boller Grate Ij.;'r~ ..... . 
Dolte. Drift ....... . m 

'" "~)(P<lnlllon, ......... . 
Maehlne. Weight of .. 
Unit StreNlu .... ::::::::::::::::: ::,: ::::: 300_302 ... 

Bolt. and ,,"II' •• SI&e/I. 
Rracket •. Ilandrali. 
Brallll Threllhol(ls. 

'" ~15 

205 
Buckling. Unit Stren, See Olmenalonll lind ' >ropcrtle" of Channel~, beamll, 

etc. 
Building Code~. Several ClIlell. 
Building Material. Weights ot. 
Bunks. PrllJOn. 

26~-2'3 

". ,,, 
Button. Street Inteneetlon ... '" 
Cablnetll. Prlll(ln ... 
Cabooee Stovell .. 
CapaCity of Tankll. 

c 

306-307 
Carnegie Se<:tlona. Beamll. 01men~lon •. Propertlell. SMe Loadll.. ~4· 4 l 

B ..... ms. LIght. Stnndard Connectlon~ .......... US-IU 
Columns. Dlmen'lon~, Properties, Sate Loadll .. 103·111 

Cut Iron, BMes. )l1scellaneoull. ....... 1 72·173·11~ 
Revel \\"aaheTII. .. .... .... .. .. .... .... 181 
Chimney Caps............ ... .. .. ..... 203 
Column!!, ,,"otca On Slife Loadll. 165 
Colllmn~, ..... 166·17 1 
Ooor sm....... 20~ 
Flag t>ole Ba~e~......... ............ 213 
lIandrall Brackets ZI5 
B lngea. .... 211 
Jamb Guards............. .......... 204 
LelteTII .................. 209 
O. O. '''allheTII........ ........ 181 
Ornamental Caps............ 178 
Ornamental Ooor Frametll..... 230 
Ornamental Spandrel........ :1f6·~07 
Plluters. ..................... 117 
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INOEX--Cont lnued 

Cast Iron, Plates. Weights of .......... . 
Post Cape ........ . 
H..ails, for Stain .. . 
Separatol"$ .... . 
SmOkestacks ....................... . 
S~lal Mixtures, Chrome Nl<:kle and 'Vhlte Iron. 
Standard Bearing Plates ............................ . 
Thresholds ............... . 
Window Sills. . ......... . 

Catch BasIn Frames and Covers. Street and Sewer ..... . 
Ulngs and Covers .............. . 

Celllngs, Suspended, Sizes for Material.. 
Cell Frontll, Prison. 
Cellar Vents ......................... . . 
Chains, DimensIons and Safe Loads .. 
Chalus and Sprockets, Notes on... . ..................... . . 
Channels. Dimensions. Properties. S ..... fe Loads ................ . 

sare Loads Laid FlU..... . .......... . 
Small. Properties of . .... ... . 
St.'\ndard Connections ............. . 

Checkered Steel Plates, Sizes and safe Loads .... 
ChImney Anchors, Ornamental ..... 
Chimney Caps ................. . 
Chimney, Callt Iron. . .... . . 
Chimney, Cleanout Doors snd l'''''ame~ .. . 
Clrd(!s. Area of Section ........ . 
Circles, Areas and CINlumfercnces. 
CINluiar Stairs ....................... . 
Circumferences and Areall ot Clrdes. 

PAGE 

"" m 
219-220 

'" '" '" '" '"' '00 
186-187 , .. 

28~ ". 203 
308-309 

'" 8-12 

'" .. 
13& 

'" m 
'03 

'" '" '" 320-323 

'" 320. 323 
CIstern Ring and Cover ...... . . ........... 191-193 
Clea.nout Coven and Frames .. 
Cleanout Doors and Frames ........... . 
Clevlcea, Dimensions .. 
Coal Chutes. MaJestic .... . 
Coal Chutes. Standard ....... ..... . 
Coal Hole Ulngs and Covers... . ............. . 
Codes. Building. Several Cltle~. 

... / . 
,,. 
'" '" '00 

'"' , .. 
262-263 

'" CO(!ffic1ents of Defle<:tlon .... 
Coefficients of E"IlanSlon . .............•. 330 
Cotumns. Allowabl& Stress ..... . 

Bases tor. . .......... . ............ . 
Bethlehem, Dimensions. Properties. Safe Loads. 
Carnegie, Dimensions. Properties, Sate Loads. 
Cast Iron, Safe Loads for .................... . 
Eccentric L<>ads on. . ............. . 
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'48 ST. PAUL FOUNDRY CO. 

TRAFFIC FACILITIES 
Trucks-Our fleet of motor trucks ranging from one 

to ten tons in capacity assure quick deliver~ 
ies over a radius of 100 miles. 

Freight-We are adjacent to the main line of the 
Great Northern giving us daily, direct con~ 
nections with the eight principal railroads of 
the Northwest. Shipments are made on day 
of ioading. 

Cranes-A twenty car track capacity is served by 
four twenty ton, electrically operated travel
ing cranes giving us splendid loading and un
loading facilities. 
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