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OFFICERS OF THE COMPANY

FRED S. POWER, President and Gen. Manager
GEO. I. ASHTON, Secretary and Treasurer
WM. J. SNYKER, Superintendent

DEPARTMENTS

GEO. E. COOK, Contracting
EDGAR A. GOETZ, Engineering
JOHN H. GUNTHER, Purchasing
CHAS. A. HAAG, Cashier
STEPHEN GRESHL, City Desk
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— A
HANDBOOK
of

Tables and Information

(In three parts)
Appertaining to the use of

Cast Iron and Structural Steel

and of

This Company’s Products

for

Engineers-Architects-Builders

ST. PAUL FOUNDRY COMPANY

MANUFACTURERS AND ENGINEERS

Structural Steel and Iron Grey Iron and Alloy-Iron Castings

Special Machinery Light Forgings

St. Paul, Minnesota

Established 1883




ST. PAUL FOUNDRY CO.

STRUCTURAL STEEL SHOP FOUNDRY

Annual capacity..15000 tons

We Manufacture

ARCHITECTURAL-STRUCTURAL STEEL
STEEL LINTELS, BEAMS, COLUMNS
TRUSSES FOR FLOORS AND ROOFS
GIRDERS, HEAVY AND LIGHT
BRIDGES, HIGHWAY AND RAILROAD
BREECHING, PENTSTOCKS, 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 WELDING

RAILROAD AND CONTRACTORS'
HEAVY EQUIPMENT REPAIRS

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

MACHINE SHOP BLACKSMITH SHOP

| e — —

Annual capacity..12,000 tons
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ST. PAUL FOUNDRY CO.

PREFACE TO FIFTH EDITION
(REVISED)

THIS handbook is written to give detailed and general informa-
tion to the architect, contractor, and structural engineer on the prod-
ucts of our various shops and on the allied materials of the build-
ing industry. The book contains data, details, and tables for the de-
sign of stee]l structures and for the castings, forgings, and machin-
ery made by this Company.

PART 1 consists of three sections— (1) Properties and safe loads
of rolled structural bars, angles, and shapes used as beams or as
tension members, (2) Properties and safe loads of rolled structural
bars, angles, and shapes used as struts or columns, (3) Detailed in-
formation on standard connections, rivets, weights of plates, etc.

All safe load tables have heen calculated upon a unit tensile
strength of 18,000 pounds per square inch to conform with the speci-
fications of the American Institute of Steel Construction. These
specifications are a part of the 8t. Paul bullding ordinance and of
the bullding codes of most of the larger cities of the Unlited States,

PART 2 contains detailed information principally on the products
of our foundry and machine shop and is written in two sections—
(1) Covering data, details, and tables on plain and ornamental cast
iron columns, (2) Showing our prinecipal standard castings and a
wide varlety of miscellaneous castings and forgings.

Portions of section 2 are devoted entirely to information on flag
poles, stalrways, fire escapes, prisons and prison equipment, and ma-
chinery.

PART 3 comprises various engineering data and information on
the products of other companies allied to those of our Company.
The standard specifications of the American Institute of Steel Con-
Struction and of the American Soclety for Testing Materials with
reference to structural steel for buildings are quoted, and a wide
variety of information on floors, roofs, and building material is in-
cluded.

Entered According to Act of Congress
in the year 1929 by the
ST. PAUL FOUNDRY CO.
in the
Office of the Librarian of Congress
*  at Washington, D. C.
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ST. PAUL FOUNDRY CO.

PART 1
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

Properties and Safe Loads of Bars

Properties and Safe Loads of Tees

Properties of Rails and Small Channels

Section 2

Safe Loads of Angle Struts

Safe 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
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SAFE LOADS ON BEAMS AND GIRDERS

The following tables give the greatest safe load (evenly distrib-
uted over the entire length) which steel shapes used as beams or ]
irders will carry. The tabulated loads include the welght of the
gea.m which weight must be deducted to obtain the net load.

Note that the welghts of other sections than those fully de-
scribed in the tables are noted on thelr respective pages. Bearing
in mind the respective variation in weights, the safe loads for these
s?‘ellons can be approximated by interpolation from the safe loads
shown,

The loads glven are based on a fiber stress of 18,000 pounds per
square inch and are entirely reliable for ordinary conditions of qui-
escent loads, For ﬂuctuut‘lng loads causing vibration, the tabular
load should be reduced one-fifth, and for rapidly moving loads caus-
ing slight impact, reduce the tabular load by one-third.

The tables give the safe loads for laterally free and fixed beams.
The following table is generally convenient for finding the relative
safe load of a beam ﬂxe% sideways (to prevent buckling in the com-
?;gsslon flange) under wvarious conditions. See also table on page

Unbraced Unbraced
Length of Span Allowable Safe Load Length of Span Allowable Safe Load

5 x flange width Full tabular load 25 x flange width 34.% tabular load
10x “ rophans s s W0 " =6, " w
15 x - - L L - 35 < Ll - 68.0 o L Ll
m ! - Ll 92.5% " L 40 x L . 61‘7 Ll .

The choice of a beam is also governed bi its deflection due to
the load and span. In order to prevent cracked plastered cellings,
the live load deflection must not exceed 1/360 of the span,

Tot. Def. X Live Load

Live Load Def. Tabainr Load

EQUIVALENT UNIFORM LOADS,

The size of beam necessary to carry a uniformly 1/
distributed load and one or more concentrated loads, 1/
or several concentrated loads alone can be readily 1/
obtained from the tables of safe loads of beams, by 1/
first obtaining a total uniformly distributed load 1/
which is equivalent to the various loads on the 17
beam. The table at the right gives the equivalent 1/
uniformly distributed load of a concentrated load of a2 i
1,000 pounds located at different points on the beam. 1/10 T20

On pages 268 and 269, part 8 of miscellaneous information, for-
mru}a.adlare given for obtainlng the safe load under varlous systems
of loading.
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STANDARD AMERICAN CHANNELS AND BEAMS

Indiented dimensions for various sizes of channels and heams are
shown in the following tables of their safe loads,

SYMBOLS
I —Moment of Inertia
S —Section Modulus
r —Radius of Gyration
V —Maximum Web Shear in Pounds
P—Minimum Span in feet, uniformly loaded to cause V
R —Allowable End Reaction for 3%" bearing
B —IUnit Stress in Buckling
W—Maximum Load on one Standard Connection
Q@ —Minimum Span in feet, uniformly loaded to cause W
w —Welght of one Standard Connection including Angles and
Web Rivets
¥ —Distance in inches between Center of Gravity and back of
Channel
Rivet given is maximum diameter in flange.
Allowable concentrated center loads are 509% and their deflec-
tions 809% of those shown.
Refer to safe lond tables for the computed figures on the above

items.
UNIT STRESS IN BUCKLING

The beam web is treated as a column with fixed ends, having an
effective length I. of one-half the beam depth. The unit stress is de-
termined by the A. I. 8. C, column formula. The length of web re-
sisting buckling i3 assumed as the actual bearing on the bracket or
wall plate plus one-fourth the beam depth., "This agrees with the
results of numerous tests.
_ 'When the reaction from the load exceeds the allowable reaction
R, the beam web must be stiffened or additional length of bhearing
provided; but in no case shall the reaction exceed the allowable
shearing value V.
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STANDARD CHANNELS

PAUL FOUNDRY CO.
DIMENSIONS — PROPERTIES — SAFE LOADS IN

ST.
THOUSANDS OF POUNDS UNIFORMLY LOADED

BYMBOLS |

L oSug 298 _ HOPAIPIC _ mmmm mmmm 35832

e o

= m_uso!.. Brec wn—an

WA - -
Bomm i G

__“ummm 832 o

Ttemuﬂ'

od

2]

2

1

9

5

6

i et}
g[gsice

m NMNT=mO

SQH Hﬂﬁu mmm& N... -

———— i

Laterally

M..Jlﬁ?.u MDA ~RWED
e

2 amg oo s 8582 H323% Z3ens

Iree
[
8
5
3
2

288 |8 lanan EREREE:

mo—— - Foia e el .n

o988 e on 9323 S8E0EEE Y

I..at.emlll' Law&"y

fixed | free
4
2
8
i}
9
4
1
8
6
4
3
2
1
0
0

Laterally

xed
2

4

3

2

]

1

8

[

4
%]
2

1

0
9
8

e
mm iy s *s

AA mvranQ« m

TAXY |55 m sgﬁt.gsgzeﬂua.uﬁgﬁbié




PAUL FOUNDRY CO.
STANDARD CHANNELS
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STANDARD CHANNELS

DIMENSIONS — PROPERTIES — SAFE LOADS IN
THOUSANDS OF POUNDS'UNIFORMLY LOADED

SYMBOLS 127 ; 157
Depth=a” 12 12 12 12 15 15 15
Wt. per foot.| 20.7 25.0 30.0 40.0 33.0 40,0 50.0
Area. sq. in..| 6.03 7.32 870 1178 | o .90 1170 1464 | &
2.94 3.05 3.17 342 | 2 3.40 3.52 372 |
L2580 \387 _510 755 | S 400 .520 216 | P
1 1 i 1 Te 13¢ 13¢ 13 @
c. 10 10 10 10 =E 1214 121§ 1214 -
e 1% 1& 1:& 2 2 2 &
REasas b - il % 54 b d g
"L, 128.1 143.5 161.2 5 312.0 316.3 014 =
[ 21.35 23.92 26.87 3275 | 8 41.68 46.17 53.62 | 8
m A 4.61 143 4.28 400 | = 5.62 A4 524
N 3.0 15 52 6.6 52 E] 1.2
<% |8 L7 1.9 2. 2.5 3.2 3.4 .8
sl 81 79 a7 75 i 80 87
¥.. 270 68 A 79 a8 80
Coel, Str. 287000 322400 393000 HO0200 554100 B42200
Alax. Mom 430500 | 4 589500 | _ | 750300 | 831100 400
e 55700 | 73400 | 108700 | § 72000 | 93600 | 128000 | =
P. 2,58 18 | 8 347 2,96 2.49 2
. s7700 | 48800 | 73000 | § 42300 | 56500 | 77000 | B
B.. 15000 | 1 = 14600 | 15000 s000 | £
W 23860 | 23sH0 | 23860 | X 36000 | 46800 | 47700 | B
; 6.01 6.76 8.24 6.05 5.02 6.73 a
: 13 13 13 10 19 19
Rivet dia. i3 U E2l a1 %
L 12 Laterally Laterally| Laterally| L ¥
2 fix'd| free [fix'd| free |fix’d] free fix'd] free{fix’d| free|Ax'd| free
5 3 |81 | 81 |96 | 96 [108 (108 (131 (131 | .014|144 |144 |187 |185 |21 (214 | .011
z2 1 63 | 72 | 71 | 81 | 80 025(125 (125 138 (181 [161 | ‘020
- 5 | 51|47 |57 |53 |65 |61 | 79| 76 | .039)1 111 [108 |128 [126 | .031
§° 6 |43 |37 |48 |42 |54 (47 | 66| 60 | .056) 83 | 76 | 02 | 85 [107 [100 | .045
- 7 |37 |20 | 41|33 |46 | 38 | 56 | 48 | lo7e| 71 [ 61 | 70 | 69 | 92 | 81 | 061
§3 8 |32 |23 |36 |27 |40 (31|49 | 30| .009| 63 69 | 56 | 80 | 67 | .079
£5 9 |28 |19 |32|22]a6 44 | 32 | l126| 56 | 41 [ 62 | 47 | 72 | 56 | (101
3-; 10 |26 | .. 20| 18|32 |21 )|30|27| 18 34 30 | 64 | 47 | 124
-
na it |es| .. |26 29 a6 | 23 | .188| 45 | 20 33 | 58 | 40 | .150
5 12 |21 |3 | 2a | sl e | S sl ]| ekl aa 46 | .. | 54 | 34 | 79
‘g‘,- 13 | 20 22 25 .| w263/ 39 [ .. |48 19 .210
2| 14 |18 ar |15 28 ; 36 40| .. |46 | .. | 243
gl 15 |17 19 22 26 | .. | .341] 33 37 43| 1| 279
335 16 |16 .. [18 20 25 .308| 31 35 40 318
§, 17 || .. |17 9| ..13]| .. 4491 20 | .. [ 33 | .. | 38 | .. .359
2 18 |ae] |18 g | 2 | el isosbeEst| oo lisrilh |iae 402
a9l 19 las|.. |15 17 | .. | 28] -, | -B6Oj 26| .. |20 | .. | 84| A48
3 2l 2 |8 M 16| 5|20 : 821| 25 28 32| 11| 487
SBn| 21 |12 .. |14 15 19| .. 24 26 | .. ga o | inaT
25 22 (12| (18 15 18 751| 23 35 | .. | som
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REl 24 (11|12 13 16 soel =21 | o |28 | L |ey 715
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Additional sectlons rolled—12"-35.0, 15”-35.0, 15"-45.0, 15"-55.0, see page 6.
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SYMBOLS

16

Additional sectlons rolled—9"-35.0, 10//-35.0, see page 6.
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18 ST. PAUL FOUNDRY CO.

STANDARD BEAMS

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

SYMBOLS 15"
15 15 15 15 15 13 15
0 42,0 50.0 550 | 60.8 70.0 75.0 81.3
2 1240 | 1459 | 1606 | 17.68 | 2038 | 2185 | 2381
550 | 564 5,74 .00 6.18 6.28 6.40 8
410 550 ‘648 590 770 868 81 0
14 114 1§ 1% 1§ 1% 2 =
SHO1SE | e | NE | [ [ | 38
5 A !2 ; ﬁ 1 3;,
4918 |481.1_ | 5087 |609.0 |650.0  |687.2 | 7955 a%
5891 | 6415 | 67.88 | 8120 | 87.95 | 9163 |106.1 i
595 | +5.74 5.63 5.87 5.69 5.61 5.78 i
4.6 10.0 170 | 280 | 288 30.6 118
5.3 5.9 50 87 0.3 0.8 13.1
108 | 105 | 103 | 121 | 118 | 118 1.32
706000 | 760800 | B3 074400 (1066400 |1000500 (1273200
1060300 |1154600 (1220900 |1461600 1583000 |1649300 |1900800
73800 | 99000 | 116600 | 106200 | 138600 | 156200 | 145800 =
4.70 3.80 9 4.50 3.81 .52 416 2
3800 | 59500 64200 | 83 =
14730 | 15000 1 1 15000 g
36000 | 47700 | 47700 | 47700 | 47700 | 47700 | 47700 -
058 | 807 | 858 | 1021 | 1106 | 11.53 | 13.25 8
w. Ibs....| 19 19 19 19 19 19 19 19
Rivet dia. ... b 5 M 3N 1 %
span [Laterally| Laterally | Laterally | L 1y|1 I 1 1y |1 iy
= feet |Nx'd| free|fix'd| free|fix'd d| free|nx'd| free|Nx'd) free|fix'd] ffee|fix'd| free
i< 6 | OR |08 |T18 |118 |128 |128 |136 |130 162 |162 176 |176 |188 |183 |212 (212 | 045
s7 7 | 84| 83 (101 100 [110 [110 [116 [116 [130 [130 [151 |151 |157 |157 |182 [182 | .061
£ 8 | 73| 71| 88| 85| 06| 03 |102 | 99 |122 |120 131 137 (136 150 [150 | 079
g5 9 (65|61 70| 74| 86| 81| 00| 85 (108 |103 [117 |113 [122 [118 141 |137 | (101
=S | 10 | 50| 53| 71| 64| 77| 70| 81| 74|07 90 |106 | 99 |110 |103 [127 [120 | 124
k.gj 11 10 55| 70| 61| 74| 85 96 | 87 [100 | 91 {116 106 | .150
g 12 | 49| 40| 59 | 49 54| 68|57 81|70 88| 77|02 81(106]| 04| 170
52 | 13 |45 36| 54| 43| 50| 47| 63| 51| 75| 62| 81| 68| 85| 72| 08| 84| 210
82 | 14 |42 |32| 50|38 55) 42| 58] 45| 70 75| 61| 70| 65| 01| 75| 243
=% | 15 (39| 28(47 (34| 51|38 54(40|065|50(70(55|73)|58|85[67) 270
1
S. | 16 |37|25|44| 30| 48| 34| 51|36| 61| 45| 66| 50|60 52| 70|61] w318
§25| 17 |34 (23| 42] 28| 45 48 (33| 57| 40| 62| 45| 65| 47| 75| 56 | 350
2°E| 18 |32| 20| 30| 24| 43| 28| 45| 20 36| 50| 41| 61| 43| 71| 50| la02
®8=| 19 (31| .| 37| .. |41|""[43f 2751 |33(56(a7|58]30|67|45| 448
2E5| 20 35 38 4] 49| 30| 53| 34| 55| 35| 63 | 41 | 407
g;fg 2t |28 34 37 39 46 50 52 60| 38 | .547
o 22 27 32 .| 35 .| 37 ]. 44 48 50 581... 601
E8. | 23 31 33 5 42 16 18 55 | \651
5"5 M |24 29 32 34 41 44 46 53 |. 715
o | 25 |23 28 31 33 a9 |... | 42]... | 44 51| 776
§.“-_-‘: 2 | 22 27 30 31 37 11 12 19 530
w5l 27 |22 26 20|, |'30 39 41 47 (005
2kl 28 | 2] 250000 | 27 29 (717 | 35 a9 45 973
Egg 2 |20 24 27 28 34 6 38 44 1,040
%»gw 30 |19 24 26 27 32 35 37 42 1120
b
Pes
S8
2Z8
§.c
=
=32
=20

Additlonal sections rolled—15"-45.0, 15"-63.0, see page 6,




ST. PAUL FOUNDRY CO. 19

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

T
18 13 18 18 18 18 18 18
46.0 54.7 60.0 65.0 70.0 75.6 80.0 90.0
1334 | 1504 | 17.50 | 1898 | 2046 | 2204 | 2334 | 2620 -
.00 6.00 6.09 6.17 6.25 7.00 7.07 7.24 &
13 el | o | | | k| | % 25
1 ‘- =
144 ‘IM§ 154 154 1614 1414 1-1.& 1444 =3
3% 3% 3y 3y 33 47 47 4 a5
By 5 1 3 1 1 1 1" 2
75.7 |795.5 |837.8 |877.7 | 017 1141.8 | 1176.8 | 1256.5 _}:
75.1 8839 | 9300 | 97.53 |101.94 | 12887 76 | 130.61 5
7.12 7.07 6.92 .80 6.70 7.10 1| =
17.14 | 21.2 72, 23.4 24, 30,3 379 51.0
571 2 7: 7.6 7.8 1 1326 14.3
1.13 1.15 118 || 111 1.00 1 1.43 1.40
901200 (1060700 |1117100 [1170300 |1223300 [15224 1569100 | 1675300 =
351800 (1591000 |1675600 (1755400 |1835000 |228360( 600 2513000
82080 | 99400 | 118200 | 135900 | 153600 | 121000 | 136500 | 171900 | o
5.41 5.34 4.73 31 3.08 6.29 5.75 £
30866 | 53800 | 65600 | 75 85 67200 | 75800 [ 95500
13114 | 14350 [ 15000 | 15000 | 15000 | 15000 | 1 E
3. 41400 | 47700 | 47700 | 47700 | 47700 | 47700 | 47700
1316 | 1281 | 1171 | 1227 | 12.82 | 1596 | 1645 7.56 A
19 19 19 19 19 19 19
% b1 % % % % %
Laterally | Laterally| Laterally | Laterally | Laterally | Laterally | Laterally| Laterally|
feet |fx'd| freejfix’'d| free|(ix’d)] free|fix'd|free |[(x"d| freefix"d| free|fix'd| free|fix'd| free|
=22 10 | 90 | 53 |106 | 98 (112 |104 |117 |109 (122 |114 |162 |147 |157 |152 |168 |164 | .108
be 1 | 82| 73| 96| 86 [102| 92 106 | 96 |111 |100 (138 |130 [143 135 [152 (145 | 125
g2 2 | 75| 64| 88| 76| 03| 81| 98| 86 [102 | 90 |127 116 [131 [121 |140 |130| 149
= 3 | 60| 57|82|68)|86| 72|00 76| 94 11 121 [108 [129 |116 175
=2 4 |64|51| 76|61 80| 64| 84| 68| 87| 71(100] 94 (112 | 97 |120 |105
e 5 |60|46| 71| 54| 74| 67| 78 | 61 | 82 | 64 (102 | 85 (105 112 | 95| 233
EE 6 |56|41|66|49) 70| 52| 73| 55| 76| 57|05[77|098]80/105]|86] .205
= 7 | 53| a7| 62| 44| 66| 47 50| 72| 52| so| 70| 92| 72 79| 299
22 & | 50| 33| 50| 40| 62]|42|65|45) 68| 47| 85| 64| 87| 66| v3| 72| 335
q 9 | 47| 30| 56| 36| 50| 30| 62| 41| 64| 43| 80| 58| 83| 61| 88| 65| 373
o 0 | 45| 27| 53| 33| 56| 35| 59| a7 | 61| 30| 76| 53| 78| 55| 84 41
Etf; 1 | 43 51 53| .. | 58 58| ..| 73| 40 51| 80| 55| .456
=l 23 |4 18 51 53| .. | 56| ..| 60| 45| 71|47 76| 50| 501
E“ 3 | 30 46 49 51 Lo es| 41 43| 73| 47| 548
ZES | 24 |37 .| 44 47| .| 49 51| ..| 63 65| ..| 70| 43| 500
E—g 25 | 36 42 45 47 49 61| ..| 63 87 .. 647
égm 26 | 34 41 43 45 a7| .. | 59| .. | 6o 64| .. 99
2| 27 | 33 30 41| 1| 48 45 56| .. | 58 62| .| 754
g8 3 | 32 38 40 42 54| .. | 56 60 811
2| B | @1 37 a0 .| 40| .o |4z .. |52 -i| 54 58 \870
gun o |30 ..|35 a7 lvi ] ae| Al s s | 52 56| .. 931
=
n-.g 1L |29 34 36 38 39 49| .. | 51| .. | 54 004
= 2 | 28 33 35 37 i bl 't 52 1.06
ggg 3 | 27 32 34| 0|35 37 16| 1| 48 si| .| 118
2| 34 |26 31 33 34 36 45| .. | 46 19 1.20
ES‘E 5 | 25 30 32| |8 35 a4 5 a8 | ii| 122
EEE 36 |25 29 31 32 34 42| .. | 44 47 1.34
@
- i
E.e
LEE
0
T Additlonal sectlons rolled—187-85.0, see page 6,




20 '~ ST. PAUL FOUNDRY CO.

STANDARD BEAMS

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

SYMBOLS 20" 21"
20 20 20 20 70 20 20 7]
654 | 700 750 | 814 850 | oo | 950 | &80
19.08 | 2042 | 2100 | 2374 | 248 26.26 | 27.74¢ | 16.90
625 | “6.32 6.39 | “7.00 706 | 713 | "720 | 65 -]
(200 | 867 | Cear| o0 | 653 26| Boo| 43 | O
2 17 17 17 wié mﬁ 113 18 17 R
: 0 e 4 4 40 v 47 4 gz
i 5‘ " H 11! 1” lh’ ll” %
o T 1169.6 |1214.2_ |1268.5_|1466.3, |1501.7_ | 1560.8 7_ | 1143 8%
708000 11695 | “12142 | 12635 | 14663 | 150017 | 155.08 | 159.97 | 108.8 p
gty 7.88 | 7.7l 7.60 | 7.86 e A () [ T
7. 0 30.1 | 458 7. 487 | 505 | 2450
8. 3 9.4 13.1 13.3 187 | 140 7.54
1 10 1.17 1.39 1.38 1.36 1.35 1.20
157000 |i516200 1759600 | 1802000 1019000 | 1305600
600 (2274300 (2630300 2703100 |2790500 (2879500 |1958400
100 | 153800 | 144000 | 156700 | 174200 | 192000 | 108360
35 493 | 6.11 575 | 534 | 500 | 6.0
900 | si700 | 76500 | 84300 [ 93600 | 10:
14910 | 1 15000 | 15000 | 1 12806
50 50 59600 | 59600 | 59
1222 | 1272 | 1476 | 1512 | 1561 | 16.10 | 135
25 25 5 25 25
H % % 21 U
Laterally|L y|L Laterally|L y|L Iy |L Iy
o | feet |Txd] free(ixd| fres|ix'd) free|fix'd] free(ixd| free|ilx'd| free fixd| free(ixd ree
*5 |10 (140 (131 |146 |187 (152 [143 (170 |171 180 |175 |180 |180 |102 |187 |130 |124
£
1 2 L 1 1 1
s 11 128 |116 [132 [120 [138 |126 |160 [151 |164 [155 {169 |161 [175 |167 |119 [100
=% 117 (108 |121 |107 [126 [112 [147 135 [150 [138 155 145 (109 | 97
22 | 13 l08| 01|11 117 |100 (135 [120 |139 43 |128 |148 (133 |100 | 86
= 14 (100 | 82 [103 | 85 |108 | 89 (126 [109 (129 |112 133 |161 |137 [120 | 93 | 78
§ 15 | 04| 74 [ 07 | 77 |101 | 80 |117 | 08 101 (124 |105 (128 |108 | 87 | 70
£2 | 16 |ss|oo|o1]ooos| 730l s0finz| oz |tie| 05120 08| 81| 6s
3 | 17 60 | 86| 63 | %0 | 68 104 | 81 [108 109 | 86 |113 | 90 | 77 | 57
&2 | 18 [ 78| 54| 81|57 84|50 98| 74100 76 |103 | 78 [107 | 82 | 72| 52
w3 | 19 (74| 49| 77| 52| 80| 54 ( 93| 68 [ 95 | 69 72 |101 | 75 | 68 | 47
So | 20 | 70| 45| 73| 47| 76| 50 | 88 | 62 60| 63| 93 96 | 69 | 65 | 43
gﬂs 21 |67]..|69| 43| 72| 45| 84| 57| 6| 58| 80)|60]|01|63]62]..
Sa=| 22 |e4| (7|66|..|60|.0 8052|852 54|855687(58)59):
ngs| 23 [o1f lfe3f | 77| 48| 78| 49| 81| 51| s3] 53| 57/ ¢
BE7| 24 | 58] . | m 63| .. |73|..|75]..| 78| ..|s0| 40| 5&| ::
- 2| 25 |56 1|58 61| il|% 72 2 0 Wl ot 1 8 e 1 S
ag"’ 26 | 54| ..|56)..[58]..]68 60 72| ..| 74| .. | BO| .
S| 27 | 82| .. | 54| (i | 86| i85 67| ..| 6| .. | 71| .| 48]
d_=| 28 (50| .. |52|..|54|..]|83]|:.|864 66 69| .. | 46| .
Ex| 29 [a8] i [50) lfs2] |61 62| .. | 64 66| .. | 45| 00
gg 30 |47| || |51 50| ..|60|:.|ez|::|ea] ii]43]:
=~§ 31 |45 47| .. | 49| ..| 67| ..| 58 60| ..|e2]..]42]..
£ 32 | 44| i1 |48 i 47| 3|88 56 58| .. |6of il]41|::
EEE| 33 RS 11| N 7 1 IRl -2 NS ) IRl - Ml - Bl B [
S3m| 38 |41 ilf43| (45| 10|52 53 55| .. | 58| ::]38|::
E=g| 35 |40) ilf42| |43 50 51| saR] S Es ] e
258 36 |30 ..|40|..|42].. |40 | sz - | s8] .| 28] ..
=8| 37 [a3s| i|ao| |41 |48 0|40 50 52| .. |88 ::
g.2| 38 (37! |0 6 a7| 4] ii | 50| il | 3&] i
343

Additional sections rolled—20"-100, see page 6.




a 2 -
ol | 38399 93498 TEOEE ov wenn
m@ JMﬁm SRERE St iy osiiosaind
mm g mm GEN8S 283328 S35IN =RR 322eL
Om ummmm SR BB PO SRS S R
; = > — l&g 3|xlZ FFEES SRASD SI8S3 SE3NR RER LIIRR
m 1Z] mm mmxmmmmmmms umw_m Fnun PEEB  sorairiiial fow faan
o 3 BEa"=--=8 |q[Tr g83ns 25382 E2UR LINSS S28 2SS
m < 171 m SES R L
> ] I B T e
8 |d | = n_o.n_m g,888 nwm_m B R S »
z|m @5 **lg35"5""=s | 3Els sz3m2 sgsss maver xness 3ed susss H
o mmm ....n.mu.mwmmmsuw_ummmmunnuu”“”““HX"S“““ TR M
o m mm M & Belinzs 3|Z/5 2233 23522 2UBRT NR2ET 233 23%%3 3
o o By 4 oo R T TP 7 T T E
.u.nu NRm mumm mmmnmxu m_mmmmn 1 R AL e i SR :
A m p_.m S3d Aidg mn_um $I982 BRI BBEAN R2ITI /W3 EIH99 m
[ S“S and mmmmnuuﬂunuunn_“_ﬂ_ i nd
- blalel
o mm RR™ 78 1@ |77 TSESZ 32503 BNTRR 52253 333 ST9EY M
m& s mmmn - -+ R BT R OIS SRR ) R m
S
mw GR2S8 BURRM 25928 2393 %9 ITAES
o]
Ak 3% R : SEZ2Z3 RARAR SRAAS 0338 333 9IsEs M
A-A [ rnmwnw !..h_ius.un! <
B B e o st SR SR AL




-

ST. PAUL FOUNDRY CO.

w |

STRUCTURAL STEEL FRAME FOR VALKER BUILDING,
MINOT, NORTH DAKOTA

450 tons of Carnegie Beams and Columns
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CARNEGIE BEAMS

Indicated dimensions for various sizes of Carnegle besms are
shown in the following tables of their safe loads.

SYMBOLS
I —Moment of Inertia
8 —Section Modulus
r —Radius of Gyration
V¥V —Maximum Web Shear In Pounda
P —Minimum Span in feet, uniformly loaded to cause V
R —Allowable End Reaction for 3%"” bearing
B —Unit Stress in Buckling
W—Maximum Load on one Standard Connection
@ —Minimum Span In feet, uniformly loaded to cause W
w —Weight of one Standard Conneéction including Angles and
Web Rivets
Rivet given is Maximum Diameter in flange.
Allowable concentrated center loads are 50% and their deflec-
tions $0% of those shown,

n“‘:efer to safe lond tables for the computed figures on the above
UNIT STRESS IN BUCKLING

The beam web Is treated as a column with fixed ends, having
an effective length L of one-half the beam depth. The unit stress Is
determined by the A, I. 8. €. column formula., The length of web
resisting buckling is assumed as the actual bearing on the bracket
or wall plate plus one-fourth the beam depth, This agrees with the
results of numerous tests,

When the reaction from the load exceeds the allowable reaction
R, the beam web must be stiffened or additional length of bearing
prov ded: but in no case shall the reaction exceed the allowable
shearing value V.
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ST.

THOUSANDS OF POUNDS UNIFORMLY LOADED
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26 ST. PAUL FOUNDRY CO.

CARNEGIE BEAMS

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

SYMBOLS 107 _
Depth=d” 9.002 10.000 10.008 10.228 10.0 10.0
Wt. per foot...... 21.0 23.0 26.0 30.0 31.0 36.0
A 1T 6. 7.64 8.82 9.11 10.58
000 i 6.029 6.008 8.000 8147 =
2 ! \259 1208 2320 467 Og
% | B | |3
5 s.&m s.‘im _g
o i 47 24
63,2 T63.4 175.0 Eg
3191 32.68 35.12 5
4.30 4.23 1.07 2
18.5 32.5 314
| 8.1 8.5
Al i : _ 143 |_145 | 189 _80
St s | e i |t |
. G
s 6600 38400 =
.23 5.11 .76 ]
27070 28800 4 B
15000 %
23860 28800 42030
lg.uz 13.31 lg.m a
Rivet dia. % 21
y | 1 y | Laterally | Laterally
free| fixed | free| fixed | free| fixed | free
5% 4 55 | 55| o6 | 65| 63 | 63| 73 | 78| 77 | 77| 105 |105
Y 5 52 | 52| 55 | 55| 63 |e3| 78 | 73| 77 | 77| sS4 | 84
£ 6 44 | 44]| 49 40| 55 | 55| 64 | 64| 65 | 65| 70 |70
=
£ 7 37 | 37| 42 |42| 47 | 47| 55 | 55| 86 | 58| 60 [ GO
23 8 33 | 32| 37 |36 41 | 41| 48 | 47| 49 | 49| 53 | 53
L 9 28| 33 | 31| 87 | 35| 48 | 41| 44 | 44| 47 | 47
5T 10 26 | 24| 20 [27| 33 |81| 38 |36| 39 | 39| 42 | 42
CE] 11 24 [21] 27 | 24| 30 | 27| a5 | 31| 36 | 35 38
£2 12 22 | 19| 24 | 21| 28 | 24| 32 | 20| a8 | 31| a5 | 34
bat 12 | 20 |17 19| 26 | 21| 30 | 25| 30 | 28| 32 | 30
5 14 19 |15] 21 | 17| 2¢ | 19| 27 | 22 26 28
8 15 17 | 13| 20 | 15| 22 | 17| 26 | 20| 26 | 23| 28 | 25
E:é 16 16 [12] 18 | 14| 21 | 15| 24 | 18| 25 | 21| 26 | 23
=) 17 15 | 11| 17 | 12| 20 | 14| 23 | 18] 238 | 19| 25 | 21
=~§- 18 I el T 2 =l Sl I e S o Rl e - o]
‘-—E 19 PR R [ 18 g [ 1 % | %
ggm 13 15 17 o 19 0 I (62
p<]
€€e [ 21 | 12 ve ol (O o T 7H) Ll T 9 20 | ..
Lt 2 12 13 |50 ] s sl as 19
Bz 23 11 13 14 17 7 3qd b5
gEs 24 11 12 || e 16 | . i |
gu, 25 10 12 13 15 i 17 z
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£t
ESw
Dég
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ST. PAUL FOUNDRY CO.

27

Y

¥

<

CARNEGIE BEAMS

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

107 =
10.0 10.0 10.0 10.0 10.0
420 400 y 59.0 4.0
12.35 14.40 15.87 17.34 1881 =
§.324 10.000 10147 10.294 10441 3
it I.:wo 1.407 l.u« et 3
. s.:é‘m ?.’éss _;fss 7;&3 7'}?'58 é
R 4 Fi4 5 59 s
L 100.4 272.0 2843 296.5 308.8 .§
| e 38.08 54.4 56,0 59.3 61.8 &
“ 301 4.35 423 412 405 &
i 03.0 073 101.7 106.3
0 18.6 19.2 19. 20.4
2.54 2.48 2.42 2.38
652800 (82800 711600 741600
979200 1024200 1067400 1112400
42000 59640 ki 04020 =
7.97 5.72 1 3.91
31500 44730 57060 71190
15000 15000 15000 1
31520 44120 47680 4
}g, 13'“ ;.u 1;.75
® % 21 %
Laterally Laterally Laterally Laterally
fixed free fixed free fxed free fixed free
3 | 152 7 i PR ;
4 | 114 IR i85 | 185
5 91 Gl e 1190 | 119 | 142 | 142 | 148 | 14
6 76 75! I8 x> . 13 |13 | us | us | 123 | 123
7 65 65 81 81 97 97 | 101 | 101 | 105 | 105
8 57 57 81 81 85 85 89 89 02 92 | .19
9 51 51 72 72 75 75 79 70 82 82 | 81
10 16 46 65 65 68 68 71 71 74 74 | 188
11 42 41 59 59 62 62 64 a4 67 67 | .225
12 a8 a7 54 54 56 56 59 59 61 61 | 268
- 13 35 33 50 19 52 52 54 54 57 57 | 315
14 a3 30 46 45 48 17 50 19 53 52 | 365
ﬁ 15 a1 28 43 41 45 43 47 45 49 47 | 419
g 16 209 25 10 38 42 40 44 42 46 44 | amm
38| 17 27 23 38 35 40 37 41 38 43 40 | 539
18 25 ] | a7 3 gu | s 4131 -5 603
19 24 . a4 a5 S a7 ; g9 || 5] ierm
20 i | g Ul A2 D ! g8 JHES 37 | b | ivab
2| n 22 k a1 A a2 A i V1T 35 .| s
ol 22 21 < 29 ey | 32 e 33 o
2| 23 a0 | 28 Fa 20 30 2 32 .| ‘nse
| 2¢ 19 2 27 28 20 30 Sl 5
,,E 25 18 . - 1B 116
s

~ For




28 ST. PAUL FOUNDRY CO.

CARNEGIE BEAMS

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

“SYMBOLS 127
Depth=d” | 11024 | 12,000 | 12.118 | *12.022 | 12.236 | 12,000 | 12.130 | 12.258
Wt. per foot.| 25.0 28.0 320 34.0 360 400 450 50.0
Area, 7.34 822 0.40 0909 | 1059 | 1176 | 1323 | 14.60
6.000 | 6.500 | 6.534 | 6.635 | 6.568 | 8.000 | 8036 | 5071| 5
; .240 -240 274 375 -308 1.290 .&m 301 [ Og
: w.’a‘sz 103 wﬁw 10'2“ 103“ n:??ﬂ 9'3549] n':%ﬁ 35
2 3 3} 3l 3y 315 4" 47 47 gn.
TS - R3.0 | 213.4_ | 2468 |238.1_ | 280.1 | 318.7 | 3569|4005 ng
718 ]| 3080 | 3557 | 4085 | 3061 | 4578 | 5228 | 58.85 | 65.35 =
Bl 490 | "sa0 | saz | 488 | si4 | AT 519 | s.21 [ S
SAPTE 13.8 10.2 323 21.0 25.4 41.0 512 57.5
<|uis. 5 6.8 0.3 7.7 11.2 127 14.2
ol 1.54 1.45 1.55 1.95 1.07 1.98
Coef, & 487800 00 | 549400 | 627400 | 700100 | 754100
Max.M 731700 | 7 $24100 | 941100 |1059200 (1176200
Vit 30800 | 45100 | 45200 | 41800 | 47500 | 53100
. 6.13 608 | 7.51 | 7.43 | 7.39 S
Royion 24290 | 36590 | 28790 | 24400 | 31140 | 33550 z
B 13580 | 15000 | 14250 | 1 14630 | 15000
W cseal] AT 1600 | 23860 | 23860 23860 | 23860 s
Q. feet. . . . : 10.22 006 | 11.51 | 13.14 | 1479 | 16.43 a
w. Ibs....| 13 13 13 13 13
Rivet din. ... T % % bl i i1
Span |Laterally| Laterally|Laterally Laterally|Laterally|Laterally | L 1ly|Laterally]|
— fect (fx'd| free|fix’d fix'd| free|fix’d| free|fix'd| freejfix'd free|nx'd| free|ix'd| free
=3 5 | 60| 60| 60| 60| 80| S0 | 95| 05| 90| 90 | 54 | 84 | 95 | 95 |106 |106
ts 6 |61|61|69]| 60| 80| 80| 70| 70| 90| 90| 84 a5 | 05 |106 |106
22 7 53|61 |61|70| 70| 68| 68| 79| 79| 84| 84| 95 95 |106 (106
22 8 | 46| 45| 53 61| 61| 50| 50| 60| A0| 78| 78| 88| 88| 98 | 08
3 9 | 41| 39| 47| 46| 54| 53| 53| 52| 61L|60| 70| 70| 79| 70| 87 | 87
[ 10 | 37| 34| 43| 41| 40| 47|48 | 46| 55| 52| 63| 63| 71| 71| 78| 78
§§ 11 |34 30| 30| 36| 44| 41| 43| 40| 50| 46| 57| 56| 64| 63| 71|70
] 12 | 31| 27| 36| 32| 41| 36| 40| 36| 46 | 41 | 52 59 | 56 | 65| 63
&5 13 | 28| 24| 33| 28| 38| 32| 37| 32| 42| 37| 48 | 45 | 54 | 51 | 60| 57
s 14 | 26|21 |31| 25|35 (20| 34| 20| 39| 33 | 45 | 41 46 | 56 | 51
-3n 15 | 25| 19| 20| 23] 33| 26| 32| 26| 37| 30 37| 47| 42| 52| 47
Egg 16 | 23| 17| 27| 21] 31| 24 23| 34| 27| 30| 34| 44| 38 40| 43
S-2| 17 | 22| 15]25| 10|20 21| 28| 21| 32| 24| 37| 31| 42 35 46| 39
-».§EI 18 | 21| 14| 24| 17| 27| 20| 26| 19| 31| 22| 35 28| 30| 32| 44 | 36
28 19 |10 13 16| 26| 18| 25| 18| 20( 20| 33| 26| 37| 30 41 | 33
§ § 20 | 18| 11| 21| 14|24 16| 24 16| 28] 18| 31| 24| 35| 27| 39| 30
cg-‘ﬂ 21 |18 20(13|23| 15| 23| 15| 26| 17 34| 25| 37| 28
2| 22 |17 19 szl .| 22 25 32 a6 | .
.5 23 |18 1915 |81 2 24 31 34| ..
Eo| 24 |158] 0| 18 | 20 a3 29 o B
SEE | 25 |15 17 19 0] 19 U 53 28 31
.
£
sgg
=11
r.-.!.a
=]
o528
Ehﬁ
4 ©
EE
258
=2
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ST. PAUL FOUNDRY CO.

CARNEGIE BEAMS

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

127 =
T2.000 | 12.118 | 12.260 | 12,000 | 12.000 | 12,000 | 12.000 | 12.000
55.0 60.0 0 0 70.0 76.0 820 88.0
16.17 | 17.65 | 1941 | 1911 | 2058 | 2235 | 24.11 | 2588 -
9.000 | 0034 | 0073 | 12 12.123 | 12270 | 12000 | 12147 | 3
1.3?5 1.;119 1.!’4‘43 5 l.m lmo 1'-";53 B 00 383
n.’éua gi2h| 7o l:3'/03 g.am 9.’50& ,,}}“" o500 §§
I 54 H I I ns | 7 79 n;
e [L.....| 9284 | 472.0 |525.7 |621.3 |539.0 |560.2 [650.8 |672.0 Ay
E 8....|] 7140 | 7729 86.0 208 934 | 1085 [112.0 5
... B5.15 517 5.20 522 5.12 5.01 5.20 5.10 L]
= |L....| 809 80.0 991 |175.2 | 180.7 |187.5 | 230.5. | 230.
S (8| 180 10.7 21.8 20.2 208 30.6 384 39,
e, . 224 2.25 2.26 3.03 296 2.90 3.00 &,
L 8tr. .. BHHB00 | 934500 |1020600 | 1042800 [1077600 | 1120800 |1302000 |1344000
Mom.”#|1285200 |1402200 |1544400 |1564200 (1616400 [1681200 |1953000 (2016000
e v, 54000 | 50470 | 65910 | 57600 | 75310 | 06480 | 65230 | 86 =
7.93 3 7.81 .05 7.15 5.81 9.08 7.78 S
... .| 38380 44120 | 30000 | 50990 | 65320 | 44170 | 58500 s
S 15000 | 15000 | 15000 | 15000 | 15000 | 15000 [ 15000 5000 3
i 50630 | 54000 | 59400 | 54000 | 70200 | 71580 | 60780 | 71580 )
 feet. 846 .62 8,66 0.58 7.66 7.75 | 10.66 0 a
dbs....| 24 24 24 24 24 24 24 24 :
dia. ... % % 21 % 1 i
‘"nan |Laterally|Laterally| Laterally| L | Laa liy| Laterally| Laterally | Laterally
% fix’d) free|fix'd| free|fix'd] free|ix’d| free|fix'd 'd| free|nx'd| free|nx'd
Bt HOE (T0B | .. [ oo | =c | o]+ | v R PR, | e (R R
| 5 |[t08|108] .. 7 ; oo | -- 193 103 el
1 AT U R S R sl sl Ll A T A e
: 7 [108 |108 {116 [119 [121 [181 | .. 150 |150 |160 (180 | .. | .. |172 172
| 8 [107 |107 |116 116 |128 128 | . 134 |134 (140 (140 Lo |168 188 | .099
| 9 |'95]| 95103 |103 |114 [114 |115 |115 (119 [119 |124 |1 130 [149 [140 | 126
10 | 86| 86| 03| 93 [103 [103 |1 04 [107 |107 (112 [112 [130 |130 | 134 134 155
11 | 78| 78| 85| 85| 03| 03| 04| 94| 98| 08 {101 (101 [118 |118 [122 {122 [ 188
| 12 | 71| 70| 77| 78| 85| 84 | 86| 86| 80 [ 89 | 93 | 93 |108 (108 |[112 |112 | 223
| 13 | 66| 64| 71| 60| 79| 76| 80| S0 | 82 | 82 | 86 | 86 [100 [100 1103 |103 [ .263
| 14 |61|58| 66| 63| 73| 69| 74| 74[77) 77 80| 80| 03| 93| 06| 06 304
| 15 | 57| 83| 62| 57| 68| 63 | 69 71| 71| 74| 74| 86 | 86 | 89 341
16 | 54| 49| 58| 53| 64 | 58 64 | 67| 66| 70| 69| 81| 80 308
17 | 50| 45| 55| 48| 60 61| 50| 63| 61|65|64]| 76| 74| 79(77| 449
18 | 48| 41| 51| 44| 57| 40| 57| 55| 50| 57| a2| 60| 72| 69 | 74| 71 503
19 |45| 38| 49| 41| 54| 45| 54| 51 [ 56| 52| 50 | 56 | 68 64 | 70| 66 (  .560
20 | 43| 35| 46| 38| 51| 42| 52| 48 53| 50| 56 | 52 60| 67| 62| 821
21 [ 41| 33| 44| 35| 40| 30| 40| 45( 51| 46| 53| 49| 62| 56| 64| B8 | .684
e lgal .. | a2] .. | 48] .. |47 ] .. |49] s | 50| .5 | %8 o1 i
23 | a7 40 44| 1| 45| 22| 46 3 el B ) R 7 |
2l 24 (36| .| 39 42 43| . 48 84 i 88 s

_Additional sections rolled—12"-95, 12-102, see page .
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ST. PAUL FOUNDRY CO. 31
CARNEGIE BEAMS
DIMENSIONS — PROPERTIES — SAFE LOADS IN
THOUSANDS OF POUNDS UNIFORMLY LOADED
l‘ij !
14122 | 14.242 | 14.004 | 14.238 | 14.382 | 14.000 | 14.186 | 14.370
53.0 8.0 0 65.0 5.0 85.0 95.0 | 105
15.59 | 17.05 | 17.04 | 1990 | 22005 | 2409 | 27.93
..... 8.035 | 8070 10.043 | 10086 | 12000 | 12050 | 12101 | =
378 413 382 425 468 435 4 ] O
1 1% 1 :5_::. 1 1% 1% 1 &
. 716 642 714 7 805 808 z
113 1134 1155 115 115 117 1" 117 "§
i v | sk | ms | sk | 7 | T | 7w | &R
552.5_ | 6004 6.2 |738.8 |823.5 |921.3 |I0440 [1169.6 a
25 | 8558 | 9312 [103.78 |114.52 |131.61 | 147.19 | 162.78 o
5.05 5.98 6.05 6.08 .1 6.07 1 6.15 | S
56.8 62.8 |107.1 | 120.6 | 1345 |232.0 262.0 | 292.6
14.1 15.6 21.4 24.0 26.7 387 43.5 48.4
191 | 192 | 244 2.46 2.4 3.05 3.06 B
030000 1026900 |1117400 (1245300 |1374200 (1579400 1766200 (1953400 |—
15 1676100 |1868000 (2061300 (2369100 930100
37 64100 | 7 64600 | 72600 | 8 73100 | 82600 | 02400 | =
: 7.32 7.28 8.65 8.58 851 | 10.80 | 10.70 | 10.57 b=
s 38810 | 43740 | 30360 | 45000 | 49810 [ 45670 | 51260 | 57020 | E
i 14600 | 1 14670 | 15000 | 13000 [ 15000 | 15000 | 13000 | 3
I 51080 | 55760 | 51570 | 57370 | 63180 | 58730 | 65470 | 71580 | T
fee 9.20 9.21 | 10.83 | 10.856 | 10.88 | 13.45 | 13.40 13.64 a
1bs. 24 24 24 2 4 24 24
dia. . % % 1 17 17 1% 1% A,
Span Laterally]L 1y]L 1y ] Laterally] Laterally | Laterally | Laterally | Laterally
feet [0x'd d| free|fix'd| free|fix'd] free|fix'd| Iree(nx'd| free|0x'd| free\iX'd| free]
7 | 128 |128 |141 |141 (129 129 |145 (145 |162 |162 [146 |146 |165 85 185
8 [117 [117 |128 |128 [129 129 |145 (145 [162 |162 (146 |146 |165 [165 |185 [185
9 (104 [104 {114 |114 124 [124 |138 (138 |153 |153 146 |146 |165 [165 |185 185
10 | 04 103 [108 (112 [112 |125 |125 |137 187 146 [146 |165 165 (185 |185
11 | 85 03 | 92 [102 (102 (113 [113 |125 |125 |144 |144 [161 [161 178 |178 | .161
12 | 78| 75| 86 93 (104 |104 [115 [115 |132 [132 |147 |147 [163 |163 | .192
13 | 72| 67| 70| 74| 86 | 85| 96 | 95 [106 [105 (122 [122 |136 |186 |150 |150 | .225
14 | 67| 61| 73| 67| 80| 78| 80| 87 | 08 | 06 [113 [113 |126 |126 |140 |140 | .261
15 | 63 60| 61| 75| 71| 83 | 70| 92 | 88 |105 |105 |118 (118 [130 |130 | .200°
16 | 50| 51| 64 70| 66| 78| 73| 86 | 81| 00 [ 07 [110 108 |122 [121 | .341
17 46| 60| 51 (@6 | 60| 73| 68| 81| 75| 03| 9 101 |115 [112 | 384
18 | 52| 43| 57| 47| 62| 56| 60| 62| 76 | 69 | S8 [ 84 | 98| 04 109 (104 | .431
i 19 | 40 | 39 | 54 50| 52| 66| 58| 72| 64| 83| 78] 93 03 [ 97| 480
; 20 | 47| 36| 51| 40| 58| 48 | 62| 54| 60| 60| 79| 73| 88| 82| 08| 01 [ .532
E 21 | 45| 33| 40| 37 45| 50| 50 | 65| 55| 75| 69| 84| 77| 93 | 85| .587
=== | 22 | 43| 31| 47| 34| 51| 42| 57| 47| 63| 52| 72| 64| 80| 72| 89| 80| .644
g5 | 23 |41 20| 45] 31| 49| 30| 54 | 44 48 | 69| 60 [ 77 | 68 75| 704
24 | 30| 27|43)| 20| 47| 37| 52| 41| 57| 45| 66| 57 | 74| 64 | 81| 71 | .766
P i 25 | 38| 25| 41| 27 34| 50| 38| 55| 42| 63 | 54 71 78| 67| 831
o
5| 26 |a36)] .| 40| .. | 48] .. | 48] -. | 53| .. |@61] - | 68] -. | 75| .. | -809
| S B (R 4] R e T Wi i) il G IR 1 et B R B o el M
8=z | 28 |34 |37 40 ] 49 56 63 70| .. | 1043
: 29 | 32 35 .. | 43 47 54 1 67 .0 | L.119
E‘i 30 |31 34 av| sl e sl | e 53 50 65| .. | 1.197
£
o
25
i
288




32 ST. PAUL FOUNDRY CO.

CARNEGIE BEAMS

DIMENSIONS — PROPERTIES — SAFE LOADS IN
THOUSANDS OF POUNDS UNIFORMLY LOADED |

*Speclal i Web Thickness 35",

SYMBOLS 16" |
Depth=d" 15,930 | 16.012 | 16.000 | *15.954 | 16.128 | 16.254 | 16.000 16.114
Wt. per foot.| 35.0 38.0 40,0 43.0 45.0 50.0 58.0 (3.0 |
Area........| 10.29 11.17 11.75 12.65 13. 14,70 17.06 18.52 = |
b (X 6. 7 7. 7. 7.072 | 8 8. B
i . . &
1 1 1% Te
EE
i
<
B
H 1
g
675 -
L we 15. 15.00 i a
w.lbs....| 10 19 19 18 X 33 33
Rivet dia. ... i % b i1 % 3 b fi 1 3§
Span |Laterally |Laterally | Laterally |Laterally | Laterally | Laterally| Laterally | Laterally
feet |0x'd| freejix’d| free(fix'd| free|fx'd| free|fx'd) free|fix'd| free|fix'd) free|fix'd) frec
- 9 | 73| 70| 79| 76| 87 | 87 | B8 | 87 | 98 | 08 (109 |109 |120 (120 {141 (141 094
2z 10 | 66|61 ) 71| 66) 70| 77| 79| 77| 89 | 86 | 98 | 85 117 117 |127 (127 | .116
=
So 11 | 60| 53| 65| 58 | 72| 68| 72| 68| 80 | 76 | 89 | 84 [106 (105 |115 |114 | .141
2= 12 | 55| 47 | 59| 51| 66| 61 | 66 | 61 | 74| 68 | 82| 76 | 97 | 04 1106 |102 | .168
S 13 | 51| 42 45 | 61 61| 54 | 68 | 61 | 76 90 | 85| 07 | 93| .97
23 14 | 47| 37| 51 [ 41 48 | 56 | 49| 63 | & 70 | 61 77| 90| B4 | .228
s 15 [ 44| 34| 47| 36 | 52 | 43 | 53 | 42 | 59 | 40 | 66 78| 70| 84| 77| .262
i‘fg 16 | 41| 30 | 44 40| 40| 49| 40 55| 45| 61| 50| 73 | 65| 70| 70 208
== 17 | 39| 27| 42 | 30| 46 | 36 | 47 | 87 | 52 | 41 46 | 69 | 59 | 75| 64 336
L= 18 | 37| 25| 40 44 | 33 | 44 | 33 [ 49| 37 | 55| 42| 65| 54| 70| 59| .377
= 19 | 35| 22| 37| 24| 41| 30| 42| 30| 47| 34 | 52| 38 | 61 [ BO | 67 | 55
5° 20 | 33)|20)|36) 2230|2740 28| 44| 31| 40 ) 35 46 | 63
€8 |12 |[aL )Ll ise 37| 25| 38| 26| 42| 28 | 47| 32| 56 | 43 | 60| 47 | .513
i 22 | 30 a2 36 23] 36) 24| 40| 26| 45)| 20| 53| 40| 58| 43 563
ool 23 |20 .. |31 .. |34 21| 34)22) 38| 24) 43| 27| 51| 37| 56| 40 |I
'?;'5 g 24 |27 30 33 83| ..|387] -. |41 49 | 34 | 53| 37 670
2-‘ =| 35 | 26)..]28 31 32| ..|385] .. |39 47 51| 35 727 |
= E =| 26 | 25 27 30 30 34 a8 45| 30| 40| 33 787 |
Sed] 27 | 24 26 20 20| . 36 43 | 28 | 47 848 [
a m| 28 |24 25 28 28 32 35 42|26 45| 28| 912
o129 |28 .. 125 27 27| .- | 31 34 44 c 1
'gg.: 30 | 22 24 26 26 30 33 39 421 .. 047
SoE| s |2l 23] ..]2s 20 32 38 a1 .. | 1118
gSc| 32 |21 . 22| .. | 25 25 281 ..| 31 .| 36| ..|40] . 1.192
= g g 33 | 20| ..| 22 24 24| .. |27 30 35| .. ae| 1.267
Sgw
25
S
25E .
£ |
2E3
<20 l
II
1




ST. PAUL FOUNDRY CO.

a3

CARNEGIE BEAMS

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

167
10,226 | 16,000 | 16.120 | 16.240,| 16.000 | 16.110 | 16.236
08.0 76.0 83.0 90,0 100.0 | 107.0 | 115.0
2000 | 2234 | 2441 | 2846 Al 1. 33.8
8.6503 | 12000 | 12080 | 12076 | 14.000 | 14.032 | 14.088 2
1.38 410 458 | 408 404 ] 51
U 1% 1% ) 1 17 1 8
i (] 063 723 783 8 o
mn 13% 1335 13 134 18% 137
5 714 7l 7 10 10 100
9237 |1001.3_ [1167.7_ |1276.h  |1420.8_ |1687.2  |1666.0 $
113.85 | 13266 | 14488 | 157.08 | 178 190.84 | 20517
680 | aso | eo2 | eios | ‘ez | e | 702 5
CTH ] 1911 210.4 | 230.0 : 3030 | 4262
19.0 31.8 35.0 38,1 52. 56.1 60.6
2.02 2.02 2,04 2.95 3.63 3.54 3.55
-| 1366200 |1501000 |1738500 | 1886000 (21 3 |2462100
2049100 | 2607500 (2527600 (3210300 (3435100 |3693100
.| 85300 88600 | 96500 | 89100 | 95900 |1 =
.01 9,90 9.81 9.77 1201 11,94 11.88 -
48480 | 45510 | 51450 | 56130 2200 | 56000 | 60320
14650 4450 | 14920 | 15000 | 1 15000 | 15000 ¥
78540 | 75420 | 82440 | 89100 20 | 89280 | 05440 =
66 | 1055 | 10.54 10.58 12.51 1282 | 1290 a
33 33 33 33 33 33 35
1“ l!l 188 11" t” ‘II l”
Laterallv| L ] l.nenthfl Laterally| Laterally| Laterally| 1.
| _fect free|fix 'd| free|fix'd| free{fix'd| free|fix” _ﬂﬂﬂ Iree]
] 161 (161 (177 |177 |108 (193 |178 |178 |102 |12 (207 |207
10 1590 (150 [174 [174 |180 [189 [178 [178 |102 [192 |20
11 145 [145 (158 |158 [171 [171 |178 |178 (192 [192 [207 |207
12 33 (133 [145 145 |167 |167 [178 [178 |191 |101 [205 |205
13 23 (123 (134 134 |145 |145 [165 [165 |176 |176 [189 |180 .107
14 114 [114 [124 |124 [135 (135 [153 |1568 [164 [164 |176 [176 228
15 106 [106 [116 [116 [126 |126 (143 [143 |153 |153 [164 [164 .262
1% 100 | 98 [109 [107 [118 |116 [134 [134 |143 |143 [154 |154 208
17 | %0 o4 | o1 |102 | 99 [111 |108 |126 [126 |135 |135 [145 |145 “336
18 88 | 85 | 97 | 92 [105 (100 [179 {118 127 |126 |137 136 377
19 |72 | 50 | 84 |70 | 02 | 86 | 99 [ 03 (113 |111 [121 [118 [130 |127 420
20 |68 | 55| so0| 74| 87| 81| 94|88 (107 [103 |114 [111 (123 [120 400
21 (65|50 )76 | 60| 83| 75| 00]s2 10207 {100 o4 (117 [112 813
33 | 62|47 | 72|65 79|71 | 86|77 | 07 | 02 iod 112 (106 :
23 |50 |43 |60 |61 | 76| 66| 82| 72| 03|87 {100 | 03 |107 100 618
24 | 57|40 |68 | 57|72 |63 |70 | 68 | 80 | 82 [ 95 | 88 |103 | 94 670
25 | 55|38 |04 |5¢| 70|50 [75| 64 |86|77)| 02|83 95|80 737
26 |53 |3s|61 |51 |67 |56)73 |61 |82|73[88|78]05)| 84 7187
27 |51 | 33|50 |48 |64 | 52| 70|57 |79 60 75 | 01 | 80 (848
28 |40 |31 |57 |45 62|50 |67 |54 | 76| 66| 82|71 (88|76 012
29 |47|.. |55 .. |60 |- | 65|81 |74].. |79 85 | 72
30 (40| .. |53 a3/l s bea | ol i e gl <; 1.047
| a4 61 56 (] 00 - (el 1 R L118
32 | 43 50| .. | 54 1 I e 1 R I 38 Ml [ 1.102
3|40 43 53 57 [ g el |7 e 1,267
| .. 47| .. | 81 55 63| .. |67 72 1345




34 ST. PAUL FOUNDRY CO.
CARNEGIE BEAMS -
DIMENSIONS — PROPERTIES —SAFE LOADS IN
THOUSANDS OF POUNDS UNIFORMLY LOADED
SYMBOLS s’
Depth = d” 18.000 *18.024 18,114 18.252
Wt. per foot. 47.0 51.0 2.0 -0
Area........ 13.82 15.00 15.30 17.05 o
b 7.500 7.555 7.534 7.573 a5
2 lAszu : 375 1‘!:‘3454 ‘.303 <8
u ] %2 607 e =§
c. 1574 1574 1574 157% =
. B3 3 . 3% 3% 2
7 7686 R10.0 45,1 0608 i
@ | 85.4 8988 0441 105.28 &
51 Kl 7.46 7.35 7.48 7.51 F'~
“li 487 40.5 3.9 40.0
< o 10.3 10.7 11.5 13.0
o7 4 1.68 1.70
Coef. 1024800 1078600 1133000 1263400
Max.? 1537200 1617300 1695400 1855100
V. #0100 1100 77000 861 g
g 41 G5 7.36 34 s
R 30170 30020 25610 41050 =
B 1700 13000 12530 3 z
W /000 12190 0830 44220 T
Q. 14.23 12,78 14.22 14.28 (=]
w. Ibs. .. 25 25 25 25
Rivet dia. ... b1 3 i 4
Span Laterally Laterally Laternlly Laterally
a8 feet fixed free fixed free fixed free fixed free
5= 10 102 01 108 106 113 112 126 125 108
o
_EE 11 93 00 98 04 103 an 115 111 125
i 12 85 80 90 85 04 89 105 99 149
=32 13 70 72 83 76 87 80 97 89 175
E . 14 73 65 77 69 81 72 a0 80 203
g‘? 15 68 1] 72 62 76 65 84 73 .233
72 16 64 54 67 57 71 50 79 67 265
£a 17 fi0 ] i 52 67 64 74 61 299
= 18 57 15 60 47 63 49 70 55 335
it 19 54 41 57 43 i} 45 66 51 373
25y 20 51 38 54 40 57 42 03 a7 414
E28| un 40 35 51 37 54 a8 60 43 456
=82 | 22 47 32 49 34 52 35 57 40 501
o 23 15 30 47 31 40 33 55 a7 548
=2 | 24 43 27 45 29 47 30 53 34 596
§ 55 25 a1 25 43 27 45 25 51 32 647
S22 | 26 a9 by 41 ! 44 A 49 i 699
go3 | 27 a8 3 40 ; 42 : 47 754
'g | 28 a7 : 39 5 40 : 15 811
2| 29 a5 2z 37 L 20 . 44 : .870
dg | 20 34 36 : 38 ; 42 (931
%‘ 31 33 i 35 4 a7 -1 41 004
E 32 32 : 34 = 5 30 1.06
SE2| 33 | 3 33 & 34 38 1.13
2o | 34 30 32 N 33 = 37 1.20
5.9 35 29 31 i 32 36 1.27
288
a2
£.e
= 3 g
<20

*Special Section.

Web Thickness 34",




ST. PAUL FOUNDRY CO.

CARNEGIE BEAMS

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

l“"
18,000 18.110 18.242 15.000 18,120 18,238
67.0 72.0 780 8.0 3.0 100.0
19,69 21.17 22,94 25.20 27.35 29.40
8.500 8.530 8,565 12.000 12.034 12.069 =
406 436 ATL 420 463 498 O
1% [ 1° v 1 5
..... 15.;45 15500 15200 (538 15 5204 s
Big 3 5 7i4 i 74 §E
1117. 208.1 13188 1514.1 1648.4 1783.4 fg
124.12 133.42 168.23 181.94 195.57 =
....... 7.53 .55 7.58 7.74 7.76 7.7 S
76 2.9 900 214.7 234.0 263.4
...... 18.0 10.4 21.2 5.8 38.9 42.0
1.08 1.99 291 2.03 2,04
1480500 | LGOI000 | 1785100 | 2018800 | 2183300 | 2346800
2234200 | 2401500 | 2602600 | 3028200 | 3275000 202
7700 94800 | 103100 92700 | 100700 =
...... 49 8.45 8.41 10.89 10, 10.77 2
41040 48930 54670 4776 53310 z
......... 13560 3080 4400 13920 14340 14710 2
91350 08100 | 105980 06530 104180 | 112
8.15 .16 8.18 10.46 10.48 1047 a
41 4 41 41 1 i
......... % % % R 1 4
Laterally | Laterally | Laterally | Laterally | Laterally | Laterally
fixed | free| fixed | free| fixed | free| fixed | free| fixed | free| fixed | free
140 (140 | 160 |160 | 174 |174 | 185 (185 | 201 201 | 218 (218
135 134 | 146 |144 | 158 [156 | 184 [184 | 198 [198 | 213 213 | .125
124 [120 | 133 [130 | 145 [141| 168 [168 | 182 |182 | 198 [196 | .149
115 100 | 123 |117 | 133 [127 | 155 |1565| 168 [168 | 181 [181| 175
106 | 99| 114 [106| 124 116 | 144 [144 | 156 |156 [ 168 [168| (203
99 90| 107 | 97| 116 105 | 135 [135| 146 |146| 156 [156 | .233
93 | 83| 100 89| 108 | 96| 126 (124 | 136 (134 | 147 |144 | .265
88 | 76| o4 |s1| 102 [ 88| 119 [115] 128 [125| 138 [134| .200
53 | 60| 89 | 75| 96 [s1| 112 [107| 121 [116] 130 125 | .335
78 | 64| 84 | 60| 91 75| 106 |100| 115 [108| 124 |116| 373
74 | 59| 80 | 64| 87 |69 101 | 93| 108 [101| 117 100 | .414
71 | 55| 76 | 59| 83 | 64| o6 | 88| 104 | 05| 112 |102| .456
68 | 51| 73 | 55| 70 | 60| 92 | 82| 98 [ 89| 107 | 96| .501
65 | 47| 70 | 51| 75 [ 55| 88 | 77| 95 [ 83| 102 | 00| 548
62 | 44| 67 | 47| 72 [ 51| 84 | 73| o1 [ 78| 98 | 85| 506
60 | 41| 64 | 44| 60 |48| 81 | 68| 87 [ 74| 94 | BO| 647
57 | 38| 62 | 41| 67 [45| 78 | 64| 84 [ 70| 00 | 75| .600
55 | 36| 50 | 38| 64 |42| 75 | 61| 81 [66| 87 | 71| 754
53 | 33| 57 | 36| 62 (30| 72 58| 78 [ 62| 84 | 67| 811
51 |..| 55 |..| 60 |..| 70 | 54| 75 | 59| 81 | 64| .870
50 53 | .| 88 || 67 [52]| 73 | 56| 78 | 60| .831
PO Y R P 65 | 40| 70 | 53| 76 | 57| .04
bl | O ) 63 | 46| 68 | 50| 73 | 54| 108
7 e 2 et It (] i s o el 5 v (Rl s
aa | 0| ar | 5| 8L 59 | ::]| 84 | ii| e9 [ Z1] 220
e el e =l ol (8871 g8 bt ag | Sent | el
7S el R Sl el |2t 56 6l |..o ] e5 | I, | 13




36 ST. PAUL FOUNDRY CO.

CARNEGIE BEAMS

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

SYMBOLS | 21" :
Depth=d” Z1.000 *21.084 21.126 21.248
Wit. per foot. 0 60.0 640 70.0
rea 17.05 17.64 18.82 20.50 -
8 8,015 8.036 073 B
375 396 433 8
1 1 1% T
25 871 32 3 g
185 1834 1558 183 g
12632 0 19033 15429 &
% 120.30 124.08 132.85 14523 B
= 8.61 8,60 =
" 52, 53.7 58.3 64.3
< 14.0 3.4 14.5 15.9
75 1.75 1.76 1.77
Coef, Str., .. 14430600 TASSG00 1504200 1742700
Max. Mom." & 2165500 2233400 2391300 2614100
Wodottes 0700 94700 100400 110400 =
P. feet. .. 96 7.87 7.04 7.89 2
R iz 16180 38780 42460 40010 T
B 1400 11810 12210 12850
W 506, 53460 58460
14.85 14.70 14.91 14.91
a0 30 30 30
% 23 % 4%
Laterally 1 1l 1 1y Laterally
zg feet | fixed free fixed free fixed free fixed free
Be 10 144 144 149 149 159 159 174 174 080
§§ 11 131 128 135 132 145 142 158 1 .107
£= 12 120 115 124 119 127 145 149 a1
== 13 111 104 115 107 123 115 134 126 150
i 14 103 a4 06 a7 114 124 114 174
% 15 96 85 09 88 06 04 116 103
§.§ 16 a0 78 93 80 100 86 09 04 227
EE 17 85 71 88 73 a4 79 103 86 257
a 18 80 65 83 67 |0 72 97 79
5 19 76 60 78 62 84 67 92 73 .20
335 20 72 55 74 57 80 61 87 67 355
2°8| 2 i) 51 71 53 76 57 83 62 .91
22T | n 6 47 683 19 72 79 57 3
w25 | 23 i3 44 65 45 60 40 76 53 470
S22a| 24 60 41 682 42 06 45 73 49 511
ga gl 25 58 38 60 30 64 42 70 46
wm
=§ o | 26 56 35 57 36 61 30 67 43 600
g5 | 27 53 s 36 59 1 646
E o | 28 52 ; 53 57 02 645
982 | 29 50 51 55 60 746
o 18 50 2 53 - 798
Ebg 32 45 9 47 e 5 s 54 '3 008
£ 34 42 s 44 i, 47 L 51 o 1.03
S2Z| 26 ; 41 i 44 S 48 52 1.15
E3..| 38 39 o 42 7 46 i 1.28
.o | 40 36 a7 o 40 3 44 - 1.42
eég 42 34 : 35 iR A7 i1 i 1.56
ang
- &
B
58
<50

1 Seetd Web T M.




ST. PAUL FOUNDRY CO.

CARNEGIE BEAMS

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

= SyMBOLS 1 =1

—a” 21.000 21120 | 21.240 21.000 21,126 31,248
Wt per foot......| 80.0 86.0 920 104.0 1120 120.0
S 23.53 25.28 27.05 3057 a3 35.28 =
| 9.000 9,032 9,064 13.000 13.034 13.070 B
; 38 &m 902 165 R 530 5
% S5 3 % 578 o | 2%
mg 17% 177% 17 17% 17;2 22
51 is 514 7 734 7 .
| 17944 1039, F086.4 34753 9683.7 3R00.4 2
170.90 183.65 196.46 235.74 254.07 272.11 5
....... 8.73 8.76 8.78 .00 2.03 0.05 L)
...... 0. 107.7 116.3 208.7 3243 3497
...... 220 8 257 459 198 53
______ 2. 2.06 207 3.13 3.14 5
2060700 | 2203700 | 2357500 I F048800 | 3265300
3076100 | 3305600 6300 | 1243400 | 4573200
...... 110400 | “119100 | 128000 | 117200 | 126500 | 136400 &
9 9.25 .21 12.07 12.05 11.97 s
4 55580 61320 660 60730 67190 E
13010 13470 1 13430 13560 14250 8
67770 | 104630 | 112280 | 119300
17.34 17.37 17.59 13.52 13 a
3 30 11 4 41
I}‘ M l" l#l’ ll'!
Laterally | Laterally | Laterally | Laterally | Laterally | Laterally
fixed | free| fixed | free| Nxed | free| fixed | free| fixed | free| fixed | free
= 10 | 205 |205 | 220 |220 | 236 |236 | 234 |2a4 | 258 (258 | 273 |273
1| 186 [186 200 | 214 (214 234 | 253 |253 | 273 |[273
12 | 171 |68 | 1s¢ [181| 196 |194 | 234 |234 | 253 |253 | 272 272
13 153 | 170 |164 | 181 [175 | 218 (218 | 235 251 251 .150
14 | 146 [138| 157 [140 | 188 160 | 202 |202 | 218 |218 | 233 [233| (174
> 15 | 137 [127| 147 [136 | 157 |146 | 189 (180 | 203 218 (218 | 200
2 16 | 128 16| 138 |125 | 147 |1sa| 7 177 | 101 fien | 2 227
17 | 121 |06 | 130 [115| 139 123 | 166 [164 | 179 [178 | 192 |101| 257
18 | 114 | 98| 122 |108 ] 131 114 | 157 [154 166 | 181 |177| (‘287
19 |1 91 | 116 124 (105 | 199 143 155 | 172 [186 | 320
5 20 |103 [84]| 110 | o1 118 |07 | 141 |1331 | 152 [145 | 163 [156 | .355
| 2 98 | 78| 105 112 | 90| 185 [126 | 145 [136| 155 |146| .301
gl 22 | o3 73| 100 | 78| 107 | 83| 120 |i19 | 139 |i28| 148 |137| C‘a2¢
) S 80 | 67| o6 | 73| 103 | 78| 128 |111 | 138 [120 | 142 |120| (470
22| 24 85 | 63| 82 67| 98 | 73| 118 |05 | 127 (114 | 136 |122| .51
22 82 | 59| 88 63| o4 | 68| 113 | 99 | 122 [107 | 131 |115| .54
E 70 | 55| 85 | s0| 91 | 63| 100 |94 | 127 |101] 126 [100| 600
76 | 51| 82 | 55| ®7 |50 105 [ 89 | 113 | 98| 121 (103 | 646
73 | 48| 70 84 | 56| 101 [ 84| 100 | 01| 117 [907]| ‘695
71 | 45| 76 | 48| 81 | 52| o8 | 80| 105 | 86| 113 | 62| (746
68 | 42| 73 | 46| 790 | 40| 94 | 76 | 102 [ 82| 100 | 88| (708
6 | ..| 6o 74 88 |e6s| o5 | 74| 102 | 70| .908
B |15 | 165 69 83 |62| o0 | 67| 96 | 72| 103
57 | -] Bx 65 79 | 56| 85 [61] 91 | 65| 115
7 e <M AN (2 74 go | ..| =8 | 59| 128
51 | .| 85 59 71 76 sis |1
49 52 73 78 1.56




38 ST. PAUL FOUNDRY CO.
CARNEGIE BEAMS
DIMENSIONS — PROPERTIES — SAFE LOADS IN
THOUSANDS OF POUNDS UNIFORMLY LOADED
SYMBOLS | O
Depth=d” 23,000 24.000 24.154 24308
Wt. per foot. 70.0 .0 5.0 94.0
Aren. 20.5 2235 24.99 27.64
8.500 9.750 9.797 0.844 =
l,«m =.4 5 1.453 400 Om
? ™
21:'?;“ sl'ﬁﬁa 21‘?‘0 z:-.” 3:;‘
L .
4" alg 5ig ig %a.
1953.8 21844 2457.2 2734.9 Ag-
162.82 18203 A5 225.02 wh
0.74 0.8 092 0. S
680 2.6 116.2 130.2
16.0 21.0 23.7 26.4
1.82 214 216 2.
1053800 2184400 2441500 2700200
2030700 3276600 3662300 00
115 1166 131000 145600 =
848 9.38 .32 2 s
42750 43680 2580 61640 £
11250 11350 2200 12600 £
54000 880 1020 (7370 s
18.09 19,97 20). 20,04 a
30 30 3 0
% % U
Laterally Laterally Laterally Laterally
fxed free fixed free fixed free fixed free
=2 [ 195 195 218 218 244 244 70 270 078
5= 12 | 163 158 182 182 203 203 2, 2325 12
= 14 140 130 156 151 174 1649 B 187 .1562
&3 16 | 122 108 147 127 153 142 i 158 1199
eE i8 | 100 91 121 108 136 121 b0 134 1251
E'e 20 98 78 109 93 122 i 3 115 310
g 21 a3 72 104 87 116 07 20 108 .342
£ 22 80 67 i) 81 111 o0 2 100 375
EE 23 85 62 95 75 106 84 1 04 411
2z 24 81 57 91 70 102 79 1 88 447
o 25 78 54 87 66 98 74 0 82 485
s 26 75 50 84 02 04 00 10 77 .525
H gg| 27 72 47 81 58 90 65 10 72 566
£.3| 2 70 44 78 51 87 61 0 65 ‘608
2= 29 67 7 75 51 84 87 0 il 653
282 | 30 65 73 48 81 A4 9 60 608
352 a1 3 i 70 15 79 51 87 57 746
$5@ | a2 61 i 08 43 76 48 8 53 795
“ds| 33 59 I 06 E 74 8 = 845
592 | 34 57 & 64 72 o 7 807
En| 35 6 62 70 77 950
TRs
gég 36 54 61 08 75 e 1.01
5| 38 51 57 64 71 ; 112
E35 10 40 55 61 [ 3 1.24
s sg 42 47 52 58 04 ; 1.37
ZET | 44 44 50 55 1 1.50
57| 46 42 47 53 : 59 1.64
LS55 | 48 41 46 51 6 1.79
S5 | 50 30 44 49 7 a4 1.04
HiE
S%¢
E.go




ST. PAUL FOUNDRY CO.

39

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

i

24.000 24,150 24,310 24,250 24 1388 24.526 24,0664
0.0 20.0

1000 | 110. 120, 13000 | 13000 | 15000 | 160]
2041 | "32:34 | "3520 | 3823 | 4116 | a4i10 | “47.00 .
; 12044 | 120080 | 14000 | 14041 | 14082 | 14123 &
e | a9 | 647 | U BSs | 6% | 670 Eg
042 e s | 10| ¥ =§
20% 20 20 20 32
74 7i4 10" 10 107 107 2
33435 (36607 |1045.1 |1380.4 [1720.5  [5065.7 8
276,83 | '301.01 | 33362 | 350.23 410,78 5
10,17 1! 0.29 10,3 10,35 10.38 =
252.2 277.8 417.5 453.1 489.3 526,
37.8 4100 6.0 50.6 : 695 ;
281 331 3.32 3.33 3034
- |3020600 (3321000 |3022000 [3003400 |4310700 |4619300 | 1929300
1530700 [1982000 (5431300 (6005100 (6466100 |6928900 |7394000
120600 | 143200 | 157200 | 159200 | 172100 | 185100 -
5 160 | 1152 | 125 12, 12,43 g
00 | 6065 60400 | 7082 78 95100
12210 | 12870 0 | 1356 13 14360
121500 | 133380 | 143160 | 143160 | 143160 | 143160 | 143180
1243 | 1245 13, ] 1613 | 17.22
10 10 49 49 9 9 59
ll-‘ ‘i‘i‘ l" lll lll ll} lll
Laterally| Laterally| Laterally] Laterally| Laterally| Laterally| Laterally
fix'd| free|fix'd| free|fix'd| free|fix’d| free(fix'd| free(fix’d| freeifix'd| free
250 (250 (286 (280 (314 |314 |318 (318 |344 |344 (370 |370 |397 (387
az2 |252 |277 277 [302 |02 |318 [318 [344 |344 370 [370 [307 |397
216 216 |237 (237 (250 |250 (286 286 330 |330 (352 (352 152
180 |186 [208 |205 |226 [223 |250 |250 (260 260 |286 [289
168 (160 [185 |176 (201 |103 |222 |221 (239 257 [255 [274 |273 1251
151 [140 [166 [154 [151 [168 |200 |104 |216 |200 (231 |224 |246 |23 3
144 [131 (158 |144 [173 [158 [101 182 196 (220 |210 |235 [225 2
137 |123 [151 |135 [165 [148 [182 |172 [196 |185 [210 12 375
131 [115 [134 (127 |158 [139 |17 |162 187 |174 [210 |188 |214 a1
126 138 119 (151 [131 1687 [153 165 (192 |177 |205 |189 :
121 102 [133 112 145 [123 160 |145 [172 156 [185 |167 197 [179 (485
116 128 (106 (130 [116 137 (166 [148 [178 |158 190 [170 525
112 | 91 (123 [100 (134 |110 [148 [130 [160 |140 [171 150 [183 |160 1566
108 | 86 119 | 95 104 (143 [123 [154 [133 [165 n 1608
104 | 81 {115 | 90 125 | 98 [138 |117 |149 [126 [159 [135 |170 |145 1653
101 | 77 [111 | 85 [121 | 93 [138 |111 |144 [121 [154 |129 |164 [138 1698
o7 | 73 107 17 | 85 [120 |108 |130 [114 [149 [123 [150 [131 746
60 |104 | 75 113 | 84 125 [101 (135 |109 144 [117 [154 795
66 (101 | 71 [110 | 79 [121 | 96 [131 [104 |140 [112 |149 |110 845
50 | 63 | 98 | 68 [107 | 75 [118 | 92 |127 | 99 [136 [108 |145 [113 807
86 | 59 | 95 | 64 104 | 72 114 | 88 [123 | 94 [132 |102 |141 [108 0
se | 57 | 92 | 61 [101 | 68 [111 | 84 [120 | 90 [128 | 97 h1a7 [10¢4 | 1.01
70 | 51 | 87 g5 | 62 |105 | 77 [173 | 82 122 130 [ 95 | 112
76 | 47 | 83 | 2 | 91 | 56 100 | 70 75 (115 | 80 [123 | 87 | 124
] [ I M .. | 95| 64 108 | 69 110 | 75 {117 | 80 | 137
60 | 11| 78 82 01 o8 [ .. fos | S (2 | 73| 150
ea | .. |12 79 | o7 | 87 o4 | o2 fwoo | o |1o7 1.64
63 | 11|60 75 83| .0 (90:les| 03] 1.79
60 66 72 | .| 80 86| .. |9z |es]: 1.04




40 ST. PAUL FOUNDRY CO.

CARNEGIE BEAMS

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

SYMBOLS | i

Depth=d" 27.000 | 27.166 | 27.340 | 27.586 | 27.742 | 27.000 | 27.200 | 27.400
rk per foot.| 91.0 101, 12, . .

rea.... 2676 | 20.70 | 32.94 | 3647 | 40.20 51.47 8
bl Telzso | Tei7eo | Teisss | o913 | 0077 | 14.000 | 14059 | 118 | F
- 1,491 % t5610 {snu 24 ‘Pfgs 0 o098 3 8
T .}?55 538 026 13)‘2.; 1.126 485 1.085 | 1.185 -§
e 2414 | 24 2415 | 247 26l | 28l |28k |23k | A&
{1505 Sy 5 5 51 L 10 10 &
Pt 3217.0 3585.7 4007.6 4472.1 4975.9 H608.7 6121.8 6748.8 = E

w || 8200 238 72 | 20317 | 3248 | 858.7 | 408.05 | 450.13 | 48247 | S
=H ki3 10.97 | 1100 | T11.03 | T1107 | 111 1.37 | 1141 | 1145 | =
i o 3.6 i ]
1 o .
| P 27
Coel. X0
166300 | 185700 220040 7000 | 208600 =
; 0.47 5 940 | 13.08 | 12 2 88 S
54120 40 | 7381 0 101680 | 78620 0 | 108470 | 2
11453 12221 120960 13590 14162 3220 13830 14320 é
54 95440 | 05440 | 167020 | 167020 | 167020 | 5
17.23 | 17.30 20.4 2255 | 14.66 | 16.1 17.60 a
w. .:| 40 4 40 10 10 58
Rivet dia....| 17 14/ 1 1 it {ad 1 17

7 Span |Laterally|L Iyl lly|La 1ly| Laterally| Laterally | Laterally | Laterally

== feet (fix'd| free|fix’d| free(fix’d| free|fix’d| 1 fix'd| free|nx’d| free|nx’d| Iree [Ax'd] free)

g2 10 |286 [286 |318 (318 |352 3562 |390 (300 (423 [423 (370 |370 |17 [417 |130 (150

22 | 12 [oss 265 203 325 |325 |352 [352 |a76 |376 [417 |417 |450 [450

a5 14 08 |227 219 |251 [244 |278 |270 [302 |29 35 86 |422 (422 | 185

£° | 16 [170 |1686 190 |185 |220 [206 |244 |228 (264 | 2483 |306 (306 |335 |338 (360 (360 | .

-9 18 [150 (141 (176 |158 [195 |175 |217 [107 |235 |211 |272 |27 23 |397 | 223

€5 20 |143 [122 159 [136 [176 [151 |195 |167 |211 |182 |245 (237 (270 |262 |205 276

-]

k2 21 (136|114 |151 [126 |168 {140 |186 | 156 |201 (170 |233 |223 |257 |246 |281 |270 | .304

&2 22 (130 |106 |144 [118 131 [177 |145 [192 158 (223 [210 (246 [232 (260 [254 | .334

ot 23 [124 | 99 |135 |110 |153 {122 |169 |136 [184 [147 |213 [198 [235 |218 |257 [240 | 385

S5 | 24 |119| 92 [132 |102 |147 |114 |162 |127 |176 |138 |204 187 |225 (207 (244 [226 | 307

353; 25 |114| 86 (127 | 96 {141 107 |156 [119 |169 |130 |196 |177 |216 |106 [236 |214 | 431

225 26 [110] 81 122 35 {100 150 111 |168 [121 168 (208 (185 |227 [203 | 466

~52| 27 [108| 76 [118 | 85 [130 | 94 [144 |104 |157 |114 [181 |15 176 |219 [192 | ©

25| 28 |102 | 71 {118 | 79 [126 39 | 08 |151 (107 [175 |151 [193 |166 |211 (183 | 540
2| 29 | 99| 67 110 75 [121 | 83 03 [146 (100 (160 (144 [186 158 204 {173 | .58

EEN 30 | 05| 63 [106 | 70 |117 | 78 [130 41| 95 163 |136 [180 |151 (197 |165 | .621

§§§ a1 | 02| 59 {102 | 66 113 | 74 [126 | 82 |136 | 89 |158 |130 |174 |143 |191 |158 | .662
<o | 32 | 89| 56| 98| 62|10 69 1122 | 77 132 | 84 153 123 (160 137 [185 (150 [ 706

;52| 33 | s7| .. | 96| .. |l07| .. |18 73 |128 | 79 148 [118 |164 130 (179 |143 | (751
22| 34 | 84| (1| 93| .lf103) 1|15 24 414|112 (159 |124 [174 |136 | (707
Lo| 35 |82 91| .. |101 i1 21 40 (107 |154 |119 |169 |130 | .

B35 36 |79 88| ..| o8] .. |108 117 136 (103 |150 |113 |164 |124 | .804

SEE| 38 | 75| 12| 84 03| .. [103 111 04 |142 (103 |156 (114 | (096

235 40 [71) .. [70 88 97 | .. [106 122 | 86 |135 | 95 |148 |104 | 1,10

PuS| 42 |es| .. |78 84| ..| 93 101 17 | 70 120 | 87 [141 | 95| 1.22

255| 44 | 63 .. (72 80| ..| 89| i| 96 11| 72 (123 | 80 [134 | 88 [ 1.34

B==2| 46 | 62| .0 |60 76 85 02 06 | 66 74 (128 | 81| 146

E.e| 48 |60 |66 s | ee 02 €3 Wl o Bl (]

=°§8 50 | 57| .. .| 70 78 85 gg Ieik s | = | xir2

<20

Additional section rolled—27"-190, see page 0.




53532 G3noi Raamn Sasee o3% Az

_ 5332 58347 53508 38828 3

i1
8
£
7
E
993
10
31
56
1.08

RIWER BUREL ot wann 1

BE3358 G855 CS8 23RBS K

ZA

<

mw 53538 22523 23385 23588 §ss saeed s

28 $h5%8 S5SRZ gRRSE shERs 838 233
sl o $h35% 5253 AGE3% Zanas 287 egeas @
Ol mm $3385 58533 §og88 £hs3 ahs sER i
> | = &0 25223 SRS S8RAR 2338 39S %533 8
&lglE S L e

w LA
g |Rab [ Jnhd Sls 5222 nEsER §uzss 28523 303 S8 S
| B &R | |astti il sgaes 22288 iir iiiiio
S| BEE || pes= T g383% $8n 82288 &

00 = ST -
2 EEA | Eaidd - SN
o< G s 2® 33935 BRR 12288 o
“ m ..._.Dg i 3o R S R

mN CIS i =S MNBWY - A e

n <

Z5

=1

=

AR

ARERR SURE2 333 SIsER 2

Additlonal section rolled—30"-240, see page 6.




42 ST. PAUL FOUNDRY CO.

'
s ey

BETHLEHEM BEAMS

Indicated dimensions for varlous sizes of Bethlehem benms
are shown in the following tables of their safe loads.

SYMBOLS
I —Moment of Inertia
8§ —Sectlon Modulug
r —Radlus of Gyration
V —Maximum Web Shear in Pounds
P—Minimum Span in feet, uniforml';v loaded to cause V
R —Allowable End Reaction for 3%" bearing
B —Unit Stress in Buckling
w—Maximum Load on one Standard Connection
@ —Minlmum Span in feet, uniformly loaded to cause W
w --“el it;t of one Standard Connection including Angles and
vets
Rlvet given is Maximum Diameter in flange,
Allowable concentrated center loads are 50% and their deflec-
tions 80% of those shown,
Refer to safe lond tables for the computed figures on the above

items,
UNIT STRESS IN BUCKLING

The beam web is treated as a column with fixed ends, having
an effective length L of one-half the beam depth. The unit stress is
determined bf the A. 1. 8. C. column formula. The length of web re-
sisting buckling is assumed as the actual bearing on the bracket or
wall plate plus one-fourth the beam depth. This agrees with the re-
sults of numerous tests.

"hen the reaction from the load exceeds the allowable reaction
R, the beam web must be stiffened or additional length of bearing
provided; but in no case shall the reaction exceed the allowable
shearing value V.
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44 " ST. PAUL FOUNDRY CO.

BETHLEHEM BEAMS

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

SYMBOLS | 127 I g
; 12.00 12.12 12.25 13.88 14.00 14.12
28, 31.5 36, 30.0 33.0 37.5
8 0.36 10.58 5.89 9.70 11.07
-500 6.525 6.556 | 5 6.750 6.750 6.700 | =
245 .270 3 O .265 .265 305 | G
: g 1 < 73 B 1 -
104 1014 0% | Es| 124 123 12 '25
3 3 3 S&| “ai si} 3 g
% i % | Bl W 22
213.6 245.7 281.8 a % 294.9 334.3 383.7 Ag
35.60 .54 46,01 o 42.40 47.76 54.35 w0
5.08 .12 5.16 2 5.76 5.87 .80 £
16.4 10.4 22.7 16.0 10.9 23.4
5.04 93 6.03 4.00 5.00 .01
% 1.41 A4 1.46 1.38 43 46
Coef. Btr... .| 373000 | 427200 | 486500 | 562100 B0DD00 | 573100 | 052200
Max. Mom.”#| 560000 | 640800 | 7 100 764900 | 859600 | 678300
34200 | 35300 | 39300 100 g | 44100 | 44500 51700 g
547 .05 6.19 5 B 5.78 44 A1 z
10900 | 20500 2 000 | 2 28300 £
12780 | 12860 13470 | 14080 | 2 12350 | 12200 13260 | &
21600 | 22100 24300 | 27 2 23000 36900 27500 T
8.66 67 10.01 10,22 10.67 11.00 11.86 A
w.lbs,...| 13 1 13 13 19 19 19
Rivetdia, ... M e § 34 b & M 5 b
Span | Laterallv| Laterally| Laterally| Laterally| | Laterally| Laterally| Laterally
=2 feet |fix'd| free|fix'd] freejfix’d] free|fix’d| free fx’d| free{nx’d| freejfix’d| free
&= 5 |68 65| 71|71 |70 79[ 85|88 8S.2|88.2(80.0/89.0{103 [103
-0
&3 6 | 62|62 (71|70 |79 79|88 88| .056(85.0185.030.0(80.0(103 [103
GE] 7 | 53|53 |61|61|70] 70|70 (79| .076(72.8/72.8/81.9(S1.9(93.2[03.2
b=t 8 | 47 | 47 | 53 | 53 | 61 | 61 | 69 | 69 0|63-7/63.7|71.6(71.6{81.5(81.5
. 9 | 42|41 | 47 | 46 | 54 | 53 | 61 | 60 | .126/56.7|55.8|63,7(62.7|72.56(71.5 .108
] 10 |37 | 35 | 43| 41 | 49 | 47 | 55 | 52 | .156(51.0[49.0(57.8/55.0]65.2|62.7| .133
ég 11 31|30 | 36| 44|41 46 | .188(46.4/43.3(52.1/48.6[59.3|55.4| .161
23 12 | 31 | 28 | 36 | 32 | 41 | 37 | 46 | 41 | .223/42 5/38 5/47 5/43.3|54.4/49.4| 182
3 13 | 20| 25| 33|28 |37 |32 | 42 | 36 | .263[30.2|34.4[44.1/|38.7/50.2]44.1| 225
5 14 | 27 | 22 [ 31| 26 | 35 | 20 | 39 | 33 | .304/36.4/30.0/40.0|34.7/46. 6[30.7| 261
w2.:| 15 | 25|20 | 28| 22| 32|26 |37 30| .341[34.0[27.9|38.2/31.8/43.5/35.8| 200
=2z T
28| 16 | 23| 18|27 |21 |30 23| 35| 27| .398[31.0]25.2|35.8]28.3/40.58/32.4] 301
=g | 17 [ 22|16 | 25| 19 | 20 | 22 | 32 | 24 | (440[30.0|22.0(35.7|25.7(38. 4|20 4| .384
wE=| 18 |21 | 15|24 | 17| 27| 19| 31| 22 283120 8/31.8/23 4(36.2|26.7| 431
o 19 |20 | 14 [ 22| 15| 26 | 18 | 20 | 20 | .560[26.8/19.0/30.2|21.4]34.3(24 4| 480
§a 20 |19 | 13 (21| 14 | 24 | 16 | 28 | 10 | .621{25.5/17.4]28.7|10.5(32.6/22.3] .532
i
_§u 20 |18 (11| 20| 13|28 | 15| 26| 17 | .684(24.315.9{27.3(17.9|31.1[20.5 .587
o8 | ax 117 ] S |22 025 .. | 751]23.2]14.6/26.0{16.4|20.6/18.7| .644
g | 22 [16) 0 [19] .0 21 24 822122.2| |, |24.9] .. |28.4| .. | .T04
£5| 24 |18 20 23 | .. | -894j21.3] .. [28.9] .. |27 3] . 766
§ﬂg 251 as 1., |7 19 22 970/20.4| .. |22.9] .. |26.1] .. | .831
Bi| 5 : 9.6 .. [22.0 .. |25.1] .. | .809
Bdg| 27 | . g 180 .0 [212] o |24:2) 1o | w60
ogw 28 : 18.2| .. [20.5] .. |23.8] .. | 1,043
25%| 29 : 17.6) o0 [198] o7 |2zi8] 0 | 1a1e
576 30 [ [ (e 17.0] .. [19.1] .- |20i7c.. | 1187
s.:
228
a2
3 B
ELE
2§3
<20

Additlonal sections rolled—12"-40, 12"-44, 12"-48.5, 14""-42, see page 6.
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46 ST. PAUL FOUNDRY CO.
BETHLEHEM BEAMS
DIMENSIONS — PROPERTIES — SAFE LOADS IN
THOUSANDS OF POUNDS UNIFORMLY LOADED

SYMBOLS 16”7
16.00 | 1612 | 1626 | 15.88 | 16.00 | 16,12 | 16.25
400 45.0 50.0 56.56 0. 6.0 71.5
11.83 | 13.26 | 1478 | 1663 | 17.80 | 19.40 | 21.07 %
7.250 | 7.285 | 7.320 | "8485 | 8500 | 8530 | 8565 | =
l‘ens 1.};‘30 lfﬁuﬁ 1.5{75 l.%sm 1.;‘20 1"?5 Sa
14 e | | mn | 8g | 1;‘3} EE
i W i i 3% s i g
520.2  [594.5 (6600 |742.3 812, BRR.A 0738.5 ,§
65.78 | 73.76 | 8234 | 0349 |10L51 11022 |119.82 =
6,67 .69 6.73 B.68 6.74 6.77 630 | £
27.6 31.9 36.6 57.8 643 71.2 70.0
7.61 875 | 10.01 | 136 15. 16.7 184
1.53 | 1.56 1.57 1.86 1.90 1.2 1.94
789300 | 885100 | BESI100 (1121900 (1218100 [1322700 (1437800
LIS4000 (1327700 (1482100 (1682800 |1827200 |198: 2156700
631 71200 | 71500 | 74000 | 81200 | 88700 g
6.97 6,94 .04 7.85 8.13 14 8.11 4
26700 | 31 7100 | 3 41100 | 45500 | 50600 g
12080 | 12880 | 13530 | 1 14060 | 14450 | 14840
] 25700 | 28800 2400 | 33800 | 35100 | 37800 | 41000 E
o 1536 | 1537 | 15.25 | 16.60 | 17.35 | 17.50 | 17.53
D 18 9 9 19 19 19
% % 4 % % 4% %
Span | Laterally| Luterally | Laterally | Laterally | Laterally | Luterally| Laterally | Laterally
feet |nx'd| freeinx’d| freeinx'd| freeinx'd| free|nx'd| free|ix’d| freelfix’d| free|hx'd| free
5y 6 (108 [108 |1123 (113 |128 (128 | 142 [142 |143 (143 160 |150 |162 |162 |177 177
i 7 | 95| 95113 113 [126 |126 | 141 [141 |143 |143 [150 |150 [162 [162 177 [177
e 8 | 83| 83| 9999111 111 [124 [124 |140 |140 [150 |150 [162 [162 |177 [177
£ 9 | 74| 74| 88| 88| 98| 98 (110 [110 |125 |125 [135 |135 |147 [147 |160 |160
% | 10 | 66| 65| 79| 77 | 89 | 87 | 00 | 97 [112 [112 |122 [122 |132 [132 |144 |144 | .116
E"’_ 1L | 604 57| 72| 69| 81| 77| 90 | 86 [102 |101 [111 {110 [120 119 {131 |130 | .141
4 12 | 55| 51| 66| 61| 74| 69| 82| 76| 94| 91 (102 | 09 110 [107 [120 |117 | ..168
a'§ 13 | 51| 46| 61| 55| 68| 61| 76| 69| 86| 82| 04 | 80 (102 | 97 [111 |106 | 197
22 | 14 |47 )41 | 56| 40| 63| 55| 71| 62| 80| 74| 87| 81| 95| 88 |103 | 96 | o228
ég 15 | 44| 87| 58| 45| 50| 50 | 66 | 56 | 75| 68 [ 81| 74 | 85| 80| 96 | 87| .262
= | 16 | 41| 34| 40| 40| 55|45\ 62|51] 70| 62| 76| 67| 83| 74| 00| s0| .208
S. | 17 | 39| 31| 46| 37 42 10 57| 72| 62| 78| 67| 85| 74| (336
g24| 18 | 3728 44| 3414938 ) 55| 43| 62| 52| 68| 57 | 74| 62| 80| 67| 877
S E| 19 |a5|26| 42 (31| 47| 35| 62| 30| 50| 48| 64| 52| 70| 57| 76| 62| 420
a§: 20 | 33|24 )40 | 20| 44 | 32| 49| 35| 56| 44| 61| 48| 66| 53| 72 | 57 | (468
2EZ| 21 | 32|22 38 42 47 | 33 41 68| 45| 63| 49| (9| 54| .513
§ 22 | 30| 20| 36 | 24 271 45| 30| 51| 38| 55| 41| 60| 45| 65| 49| 563
EE,,, 23 | 20119 34| 22|30 |25|43| 28| 40| 36| 53| 39| 58| 42| 63 | 46| 616
ag., 24 | 28| 17|33 | 21| 37| 23| 41| 26|47 |33| 51| 36| 55| a0 60| 43| 670
g=2| 25 | 27| .. |32 35| ..| 40| .. | 45| 31| 49| 34| 53| 36| 58 | 40| 727
85| 26 |25 .. 30 sl .. 43| 20 47| 31| 51| 3¢| 55| 37| 787
S| 27 |25( 0|20 33| ..|37| .. 42| 27| 45| 20| 40| 32| 53| 34| .B48
28 |24] 0| 28 a2| | a5 40| 25| 44| 27| 47| 20| 51| 32| bi2
= 29 | 23 27 31| .o el i lan] nvhies 46| .. | &0 . 070
EE 30 | 22 26| ..| 30 33 37| .. | 41 44| .| 48| .0 | 1047
sem
E
-
258
g §
250
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48 ST. PAUL FOUNDRY CO.

BETHLEHEM BEAMS

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

Bymbols | 000000 20 .
Depth=d”..| 10.88 20.00 20.06 20.12 19.88 20,00 20.00
Wt. per foot. | 56.0 595 620 64.5 8.5 73.0 78.0
Area. Sq. In.| 16.51 17.47 18.25 18.93 20,12 21.58 22,98
b .| 8000 £.000 8.015 8.025 8855 8875 8905 =
S 375 375 -390 400 A1D 430 460 Ba
= : 1%;‘5 1'17% 1;!95; 1%'!% 1%351{{ 1}'& 1%§ 2
o
4% 4% g 47 47 4 49 E E
« # H e i) {1 it H aﬂ-
T|1086.1_ 1181, 1239.8  |12D5.1  (1366.0  |1485.0  |1586.5 %
109:27 | 118.15 | 123.61 | 12874 | 137.42 | 14850 | 157.84 it
811 8.22 8.24 8.27 8 8.3 8.31 =
435 48 51.5 4.3 7L0 78.5 7
10.9 12.2 129 13.5 16 17.7 19.0
1.62 67 1.68 G 1 1.91 1.92
. [1311200 (1417800 (1483300 (1544800 (1649100 (1782000 |1384100
1066800 [2126700 2225000 |2317300 2473600 2673000 |[2841100
80500 |  B00D0 | 93900 | 06600 | 97800 | 103200 | 110900 =
7.33 7 7.90 8. A3 8.63 8.54 2
30100 | 38000 | 41500 | 43200 | 45100 00 | 53500 g
2260 12210 | 12520 | 12710 12030 13230 | 13690 2
: 42200 | 42200 | 43900 | 45000 | 46200 | 48400 | 51800 s
. feet...| 15.54 16.80 16.80 17.17 17.85 18.41 18.28 a
w.1bs....| 25 25 25 25 25 25 25
Rivet dia. ... bal ba 1 s % a3 % 2]
Span | Laterally] Laterally| L ¥| Laterally| Laterally | Laterally | Laterally
" feet |fix'd| freejfix'd s fix "d "d| freejfix'd| free|fix'd] free(fix'd| free
£ 6 [170 |179 |180 [180 |188 |188 |193 [193 [196 |196 [206 (206 (222 [222
5‘, 8 [164 |164 |177 (177 |185 [185 |13 [103 |196 |106 [206 (206 |222 [222
53 10 131 [131 [142 [142 |148 |148 |154 [154 |165 |165 [178 (178 |180 (189 003
ﬁg 11 |119 {116 [120 (126 |135 [132 |140 [137 [150 |150 [162 [182 |172 [172 113
-~ 12 |109 |104 [118 (113 |124 [119 [129 [124 (137 [134 [140 [146 |158 [155 134
] 13 |101 | 94 [109 (102 |114 [106 |119 [111 [127 [122 |137 (132 |146 (141 158
g% 14 | 94 101 | 92 [1 97 [110 (100 |118 |111 1127 |120 (135 [127 183
éﬁ 15 | 87 | 77 | 95 | 84 | 99 | 88 [103 | 91 [110 [101 [119 [110 |126 (116 .210
&2 16 | 82| 71|80 | 77| 93 97 | 84 (103 | 93 |111 [100 [118 (106 239
=3 17 |77 | 65|83 |70 | 87 | 73 | 91 | 76 | 97 105 | 92 |111 | 98 270
O 18 | 73 | 59 | 79 82 | 67 [ 86 | 70 | 92 | 79 | 99 | 85 [105 | 90 302
s | 19 |69 |55 (75| 59| 78| 62|81 |64 |87 (73|04 79 (100 | 84 336
§ 20 |66 |51 71|54 | 74|57 |77 |59 |83 |67 |89 |72)|95]|78 373
L
:~.§5 21 |62 | 46|68 |50 | 71|53 |74 |565|70|62|85(|67|90(71 A1l
22| 22 |60 |43 |64 |46 | 67 |48 |70 | 50 | 75 | 58 | 81 [ 62 | 86 | 66 451
g| 23 |a7 62 |43 | 64 | 45 | 67 | 47 (72 | 54 | 77 | 58 | 82 | 62 493
BES | 24 | 55|37 |50 |40 62|42 |64 |43 |69 |50 |74 |54 |79 (58 537
égg 52|34 | 57 | 37 (59|39 (62| 41|66 |47 | 71|50 | 76 | 54 582
5.2 | 26 | 50| 32|55 85|57 |86|50|57|6s[a3]|60|a7|73]s0 630
Bz | 27 (49| | 83| |86 57| .. |61 41 | es | 44 | 70 | 47 679
= 28 | 47 3 R 55 50| 38 | 64 | 41 | 68 | 44 738
2| 29 |45/ .. |49 .. | 51| .. | 58| .. |57 |36 |61]|38]|65]|41 783
%g 30 47 40 51 55 &0 | a8 Il 838
E§§ 31 |42 .. |46 .. |48 50 53 57 a1 | % .895
SER | 32 (41| .. |44 46 48 | .. | 52| .. | 56 50 | .. 954
555 | 33 |40 . |43 45 47 50 54 57 | .. 1.01
wo | 34 |29 | .| 42 14 45 49 52| .. |88 -.: 1.08
2;‘:5 as |38 .. |4 A L vl B v i Baead ) 81 | . 54| .. 1.14
F=1
g 2| 36 .. | 39 3 A 46 | .. |80 | . 53 1.21
s 37 |35]..|38]-. |40 42 45| .. | 48 ) [ 1.28
=83
<20




ST. PAUL FOUNDRY CO. 49
BETHLEHEM BEAMS
DIMENSIONS — PROPERTIES — SAFE LOADS IN
THOUSANDS OF POUNDS UNIFORMLY LOADED

SYMBOLS | =27
22,00 | 22.12 22.25 21.88 22.00 | 22.12 22.25
Wt. per foot. 62.5 5 73.0 77.0 83.0 80.0 ;.
Arca, Sq. In. 1838 | 19.84 | 21.51 2274 | 2451 | 26.28 | 28.38 =
T 8.500 | '8.520 | "8.545 9:220 | “p250 [ "9:280 | "9.320 | 5
.370 390 415 425 A55 A85 525 =
14 134 13 114 1% 1 %o
1914 1915 1914 19 19 19 =%
I I I B T S
=
. (-]

1 140954 | 1687.5_ | 1796.7 | 1866.7 |2026.5 |2188.6 |23 Ea

= 135.95 | 148,06 | 161.50 | 170.63 | 184.23 | 197.88 | 213.37 5

Tr. 9.02 9.08 914 [ 0 9.00 9.13 "

R 55.2 61.8 60.1 87.0 95.8 | 1048 | 1151

8. 13.0 14.5 16.2 18.9 20.7 22, 24,

r. 1.73 1.76 1.79 1.96 1.98 200 2.01
Coef. Str. . 1631300 | 1776700 |1938000 |2047600 |2210700 (2374600 (2560400 (—
Max. Mo 2447000 (2665000 (2007000 [3071300 |3316100 |3561900 |3840600

¥ 103500 | 110800 | 111600 | 120100 | 128700 | 140200 =
11;. i § 4313“0 13575 fi %0 9.20 0,23 9.13 S
B.. 11140 | 11330 | 11720 [ 12170 | 12480 | 12950 | 13370 | 13850 g
w. 49980 | 52680 574 61 65500 | 70 5
Q.1 1832 | 1686 | 17.29 17.84 | 1800 | 1813 | 18.06 a
e m iyt 3u‘€ .m% 3ou 30;4 :m,‘ .m;‘ 301‘ 30,
. ¥ s ¥
Span |Laterally [Taterally |Laterally | Laterally |Laterally| Laterally | Laterally| Laterally|
feet (0x'd| free(fix’d| free(fix’d| free|ix’d| free|fx'd| free|fix'd| free(fix’d| free|fix’d| free
& |180 |180 |195 |105 (207 |207 |222 |222 |223 |223 (240 (240 (257 |257 |280 [280
:é 187 |187 [195 |195 207 (207 [222 202 (223 293 1240 240 |257 (257 [280 |280
2o 10 150 [150 |163 (163 |178 |178 {104 [194 205 |205 (221 (221 {237 |237 |256 [256 | .085
2% 12 125 |121 (136 (132 |148 |144 [162 [158 [171 (169 184 [182 [198 [106 |213 [211 | .122
235 14 |107 | 99 [117 (109 |127 |118 {138 |128 [146 [139 |158 |151 [170 [162 |183 (175 | .166
2 16 | 04 | 83 [102 | 00 |111 | 98 [121 [107 [128 [117 |138 |126 |148 [135 |160 [147 | .217
7 18 | 83| 70| 91| 76| 99| 83 [108 | 91 [114 | 99 (123|107 [132 [115 |142 124 | .274
53 20 | 75| 60| 82| 65| 89| 71| 97| 77 [102 | 85 [111 | 92 [119 | 99 [128 |107 | .330
21 | 71{55| 78| 60| 85| 66| 02| 71| 98| 70 (105 | 85 113 | 92 |122 | 99 [ .373
8-& 22 51| 74| 55| 81| 61| 88| 66|93 73 [101| 80 |108 [ 86 [116 | 92| .410
o 23 | 65]| 47| 71| 52| 77| 56 | 84 | 61 | 89 06| 74 (103 | 79 (111 | 86| 448
g | 24 | 62| 44| 68) 48[ 74) 52 81| 57 64| 92| 69| 99| 74 |107 | 80 | .488
§=§ 25 | 60| 41| 65| 44| 71| 49| 78 82| 60| 88| 64| 95| 69 [102 | 75| .529
Sxs| 26 30| 63| 42| 68| 45| 75| 50|70 56| 85| 60| 91| 65| 09| 70| .572
s’gs 27 | 55| 35| 60| 30| 66| 43| 72|47 | 76| 52| 82| 56| 88| 61| 95| 66 [ 617
S=| 28 33| 58| 36| 63| 39| 60|43 |73|40| 79| 53| 85| 57| 91|61 .664
=2| 2 |82 56| .. | 61 67| .. | 71| 46| 76| 49 | 82 88 it
g 2. 30 54 59 65| .. | 68| 43| 74| 47| 79| 50| 85| 54| .762
5§E 31 48] .. |88 57 03 66 71 7 83| 51| .813
3; 32 |47] .. | ®1 61 .. | 64 6 74 867
2| 33 |45 .. | 49 54 501 .0 |62 67 72 78| << | 021
&5 44| .. |48 52 57 60 05 70 75 979
= 35 | 43| 0| 47 51 85| .. | 59 63 68 73| .. | 104
- E 3 |42|::| 45 4 | s 61 66 71| .. | 110
sg 38 39| ..]|43 47 58 83 67| .. | 122
ce AR R b B8] 5] 8] ]
-] . - 5
Pel| 4 | 34| 1|82 0 e | res
5;‘2 E| 46 | 33| .. |35 39 .| Lo
£
250




50 ST. PAUL FOUNDRY CO.

BETHLEHEM BEAMS

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

m
L

SYMBOLS |

24.09 24.00 24.12 23.01 24.00 24.00
79.5 845 905 95.5 005 | 104.5
23356 | 24.97 | 2647 | 28.05 | 20.40 | 30.88
9.035 | 9500 | "9.515 | 0730 | 9.750 | 9.775 | 5
430 460 475 505 .525 550 | e
13 17 1lg 1% 1 11 -
213 2 2144 2035 20 204 e
4" 4 F 51 51 5 EF
H b H B iy NN T -
7966.7 | 2405.7 3 (20027 |2mi13 20973 35
18819 | "200/48 | 214.61 | 225.24 | 230.78 | 248.84 |
0.85 9,82 08! 9.50 983 | 98| S
81.2 05.8 | 1049 | 117.1 124.0 | 132.0
180 20.2 221 241 25.6 272
1.87 1.96 1.99 2.04 2.0
2258200 (2405700 |2575300 (2702800 |2841300 (2086100
863000 4479100
124300 | 132500 | 137500 | 144500 | 151 158
9.08 08 0.36 9.33 .40 0.39
48400 | 54100 | 56800 | 62700 | 66600 | 71400 | §
11850 | 12380 | 12590 | 13080 | 13350 | 13660 | =
58100 | 62100 | 64100 [ 68200 70300 7600 | E
1043 | 10.37 | 20.09 19.82 | 20,04 | 2085 | €
30 30 30 30 30 30 2
: % % # 23 % i%
Span |Laterally| Laterally | Laterally | Laterally | Laterally | Laterally | Laternlly | Laterally
feet [fxd] froe|ix'd| free ixd) free|ix'd) free|ix'd free|fix'd| free|fix'd] free|fix'd] free
=22 & |226 (226 (228 |228 |249 |240 |265 |205 (275 |275 |200 (200 (302 |302 |318 |318
5= 8 (226 |226 (228 |228 |249 (240 (265 |265 |275 |275 |280 (200 |302 [302 [31R (318
zs 10 [186 (106 |211 {211 |226 (226 [241 |241 |258 [258 (270 (270 [284 |284 (299 200
= 12 [164 {162 [176 |173 |188 [185 |201 (200 (215 |214 |225 (225 237 (237 (249 (240
b=t} 14 |140 (132 |151 |143 161 152 |172 |165 (184 [177 (193 [187 |203 |197 |213 [206
E 16 [123 (111|132 |120 141 [128 |150 |138 (161 [149 169 (157 [178 |166 187 (174
s% 18 |10 | 04 |117 |101 125 [108 |134 |118 143 [126 150 (134 |158 |141 |166 [148
£2 20 | 98| 80 |105 | 86 {113 | 93 |120 101 (129 [109 [135 115 {142 [121 [140 127
g=
&z 21 75 (100 | 80 [108 | 86 |114 | 04 (123 {101 [129 [107 [135 [113 [142 118
=g 22 | s80| 69| 06| 75 (103 | 80 |109 | 87 (117 | 94 |123 [100 {129 |105 |136 111
5 23 | 85| 64| 02| 60| 98| 74 105 82 112 | 88 |117 | 93 124 | 98 |130 |103
c=.| 24 |s2| 60| 88| 65| 94| 69100 76 (107 | 82 (113 | 87 [118 | 91 |124 | 06
g5g| 25 |79 84| 60| 90| 64 | 96| 71 103 | 76 [108 | 81 [114 | 86 |119 | 90
5%, 26 |76 53| 81| 56| 87| 61 93| 67| 90| 72 104 | 76 {100 | 80 [115 | 85
2E=| 27 (73|40 53| 84| 57| 80| 63| 95| 67 [100 | 71 |105 | 75 {111 | 8O
=c2| 28 |70| 46| 75| 40| 81| 53 50| 92| 63| 97 101 | 70 107 | 75
‘gganmw 46| 78 | 50| 83 | 55| 80| 59 | 93 | 63 | 98 | 67 {103 | 70
“EE 30 |66) 41| 70| 43| 75| 47| 80| 52| 86| 56 | 90 | 59 | 95 | 63 [100 | 66
o3 31 |63 08 78| ..| 78| 40| 83| 52 | 87| 56| 92| 50| 06 | 62
T 32 [61] .. ]66[ .. |71 75 81| ..| 84| 52| 80| 56| 93| 58
TxS| 33 | 60 68 73 7827 |82 86| ..|90]| ..
E==| 34 |58 62 66| .. | 71 76 79 84 88
nt| 35 | 56 . 85 77 81 85
35 36 | 55 50 63 67| .1 | 72 75 70 83
1
S35 | 38 | 52 55 50 63 71 75 79
ZEL| 40 | 40 53| .| a6 64 08 71 75
o] 42 |47 50 54| .. | &7 61 64 08 71
= 45 18 51 59 61 65 as | ..
==E| 46 | 43 46 49 52 56 59 62 65
2 S| 48 |11 44 47 54 56 50
855
283




ST. PAUL FOUNDRY CO. 51

BETHLEHEM BEAMS

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

SYMBOLS | 07— ] =N
Depth = d” 25.78 25.88 26.00 2512 28.25
Wt. per foot B1.0 85.5 21.0 104.0 112.0
Ares. Sq. In.| 2300 25.11 26.76 | = 30.66 3205 | =
b 0.470 2,480 9.500 | 7 10.030 | 10.085 | 3
: 440 490 A70 [ =3 i 535 | =%
1 17 114 T 1§ 1 Bo
3 23 23 =& 24 24 g
: 5 bl4 %m 5y 5!1 g
M a H i -1
2772.5  |2003.1 L 10033 |4328.0
426 |23024 | 5 28473 | 30641 | 5
51 10.58 | = 11.43 1146 | =
p1.7 100.9 1287
93 | 212 e B
. 01 1.4 2.05 a7
Cocl, Str . |2420600 |2571100 |3762000 3416700 (3676900 ~
Max. Mom.”# 3630000 |3856600 |4144300 5125100 15300
v 139700 | 146600 a8 168700 | 181400 a
P. fee 9,20 9,42 2 10.13 .13 ]
52100 000 | E 62100 500 | 2
11570 | 11920 3 11790 | 12290 | §
700 S 9 95400 =
Q. feet. . 18.13 18.67 a 18.98 19.27 =]
w, lbs. ... 35 40 40
Rivet dia. ... 12 I T " 1
Span | Laterally| Laterally| Laterall 1 lly| Laterally| Laterally | Lateraliy
feet |ix'd| free|fix'd| frecifix'd| free fix"d| free|fix'd| free fix"d| free(nx'd] free
52 10 |2az |242 (257 |257 (276 (276 | .072(296 |206 (316 (316 1337 (337 (363 (363 | .066
5 12 201 (214 |213 |230 |220 | 103|247 |247 [265 |265 |285 285 (306 |306 | .096
3 14 173 |166 |184 |177 |197 (180 | .140(212 |206 |227 (221 [244 |238 |263 |256 | .123
s 16 [151 [130 [161 |148 1173 [160 | 183|185 |174 [199 [187 |214 (201 |230 [216 | (170
= 18 5 (11 1 | 1 .2321165 |1 17 1 & 21
== 9 |143 |126 153 [135 4 7 [159 {100 |171 |204 |184 | .215
I 20 121 (102 (129 (109 |138 |116 | 287|148 [128 137 |171 [148 (184 (159 | .266
5% 21 [115 | 04 |122 |100 [132 |1 B16]141 |110 |151 [127 (163 |1 75 |148 | .203
e 22 (110 | 88 |117 | 94 [126 (101 | 347|135 [111 |145 |119 128 167 [138 | 322
E 23 [105 | 82 (112 | 87 [120 | 94 | . 379|129 (104 |138 [111 (149 |1 60 |129 | .352
3 24 101 | 77 (107 | 81 |115 | 88 | * ‘413|123 | 96 [133 |104 [142 |112 |153 [121 | .383
5 25 |97 | 72 (103 | 76 |110 | 82 |  448/118 | 90 [127 | 97 (137 |105 |147 |113 | .416
-
22| 26 |93 |67 |09 71 106 | 77 | .484[114 | 85 [122 | 91 1131 | 98 (141 |106 | .450
E"z 27 63 | 95 | 67 [102 | 72 | ’522(110 | 80 [118 | 86 36 |100 | .4
S| 38 | 87|92 63 [ 99 | 68 | ‘562|1 75 |114 | 81 [122 | 87 [131 | 93 | .521
w25 | 29 |84 |56 | 80|50 (9563 802102 | 70 110 | 76 [118 | 82 |127 | 88 | .550
S2- | 30 |81 |52|86|55]92(|59]) . 99 | 67 [106 | 71 [114 | 77 123 3
EE?; 31 | 78|40 |83 |52 |80 |56 .688 06 | 63 |108 | 68 (110 | 72 |110 | 78 | .630
.:g,, 32 (78] .. |80 .. | 733\ 93 | 50 | 09 | 63 |107 | 69 115 | 74 | .681
zS5 | 33 |78 | .0 |78 o] 780| 90 | 56 | 96 | 60 [104 | 65 |111 | 70 | 724
3“ 34 |71 76 81 832187 | .. |94 ] .. fr00] .. |108]..] .769
52| 35 | 69 74 79 | .. | 877| 85 01| .. )98 .. [105]..| .815
=
§ S| 3 |67|..|72|.. |70 .| 928 82| ., |88 (. [05],, [102 862
2% | 38 | 64 63| .. |78 103 [ 78| .. | 84| .. (90| .. |97 060
ggg 40 | 61 64 60 | .. | 115 | 74 50 | o |85 ] .o o2 L | L08
S5 | 42 |58 .. |61 7 P [ o O e PR [l RS 78 P i s i
S-S5 | 44 | 55| .. |58 63 |‘xso| ez |- |22 | 78| |8 1.29
o | 46 (53| .. |56 60| .. | 152|864 | .. |69 74 80 | .. | 140
225 50 | .. | 54 7okl W ) (Bl VT e | ] (R g 1.53
S°=| so |48 | 0|51 .. |56 .. {179 |50 .. |64]..|08 74 1.66
£5%
385
Additional sections rolled—26'-08.0, sev page 6.

—_— —_— —




52 ST. PAUL FOUNDRY CO.

BETHLEHEM BEAMS

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

SYMBOLS | L 33" 3G
h=d" 20.78 20,88 30.00 30.12 32.88 33.0 5.885 6.0
R oot 1100° 1350 [1210° |129.0 oeo 1330 [d70° |1850
Aren. Sq. In.| 32.45 | 3380 | 35.65 | 37.82 36,88 | 305 4324 | 45.58
b 10.470 | 10.480 | 10.500 | 10.530 | £ 11210 | 11.250 | 11.875 | 12.000
E g 2?.;33 2?31 3213 3;225
gn. 8 % 7 1
$ o527 |6967.4 80862 (05474
= 304.3 | 4223 | 5000 | 5304
] 2 £ 13.26 | 13.27 442 | 1447
“ A 182.3 | 198.7 | 240.0 | 2a8.
- 27.1 325 35.3 40.2 43.
; 22 2,24 2.36 2.39
el Str. (3777000 (3970200 1215800 |1450200 1732000 (5067000 |BUT1000 (6365000
Max.Mom, 4| 5666800 5955300 (6323600 |6720400 087200 (7601400 | 9016200 |9540000
....... 185800 | 190000 | 188000 | 209700 = | 213030 | 220680 | 254030 | 265680
P. feet 10.17 | 10.45 | 10.65 | 10. £ 11 11.83 | 11.97
....... 66600 | 6 73800 | 79400 B 70800 | 82000 | 88200
BT 11640 | 11740 | 12040 | 12450 | £ 11139 [ 11704 | 11147 | 11473
....... 105300 | 107400 | 107400 | 107400 T
Q.foet...f 17.04 | 1848 | 10.63 20.50 =] C tions t(o be figjured
Rivef dia, .| 17 L T L 1 1
Span Laterally|L ¥ |Laterally |l 11y Laterally| Laterally | Laterally | Laterally
!3 feet |Nx’d| free ux.':i freeifix’d! “d| free) fix'd| free|fix'd| free|fix'd| free|fix'd| free
S 12 (315 (315 (331 |381 351 |51 |378 (378 | 089 | .. | .. | .- 7 =
£e 14 |[270 |266 |284 |280 [301 [296 |320 315 | 322 | I D) D) i)l e
2= 16 225 |248 236 LT T (VR T N (el sl et Sl i ] (8
3‘9 18 |210 [102 |221 [203 |234 |214 |249 [220 | (201 - e o] (sl (R
BG 20 |189 |166 (198 |174 [211 |186 [224 [198 | 248 [231 253 ] [l W,
52 | 21 |180 |155 |189 [163 |201 |173 |218 |184 | .274 |225| .. |241 275| .. (300 | .
£ 22 [172 |145 152 [192 |162 [204 |172 215 .. {230 .: |273 | 1. |289
55 23 [164 |135 [173 |143 [183 |151 |195 [161 | (329 |208 220 o |27
2 | 24 [157 [127 |165 [133 |176 |142 (187 |151 | .358 [197 211 250 | .. |265
=
ot 25 [151 |119 [150 |125 |169 [133 |179 [141 | (388 |180 .. |240 255
2.| 26 |145]112 118 (162 |125 {172 133 | .420 [182| .. [195] .. |231 245
=% | 27 140|105 |147 111 156 |117 |166 [125 | 452 |175 188 223 | .. |236
E| 28 |13 42 |104 [151 [111 [160 |118 | 487 |188 | .. 181 215 | .. |227
'gn 20 |130 | 93 |137 | 98 |145 |104 111 .522 [163 175 207 | 1. [219
BE=| 30 1268 32| 92 |141 | 09 [140 |104 | (550 [158 169 | . 212
g § 31 |122| 83 |128 | 87 [136 | 93 [144 596 153 .. (163 | .. |194] .. |205] ..
H8® | 32 198 78 (124 | 83 132 | 88 |140| 93 | (636 |148| .1 [158| .. [188) [0 199 | ..
2 15| 75 (120 | 78 [128 | 83 (136 | 8o | 676 [143| .. (153 | I. (182 .l 198 ..
2 34 [111) 70 [117 | 74 [124 | 78 |132 | 84| (718 |139 | .. |149| .l |177| -. [187 | ..
Bz | 35 [108 13| .. |120| 74 128 | 79| 760 [135| .. [145] .. |172| D [182] ..
§=§ 36 [105 110 117 124 804 [131 141 167 .. [t7nl .
k| 38 104 50111 oo 118 Bo6 |124 133 158 | .. |167
g E 0 |05 00| .l f105| 1l |12 993|118 127 150 | -0 150 | oL
-"-Em 42 |90 ..| 895 100 | .. |107 .10 [113 121 143 | .. 152
B2 | 44 |86 1|g0f 006 .0 (102 120 107 115 137 | .0 (145 | -
Pl | g6 |82 88 o el b 1.31  |103 110 | .. |131] .. [138] -
oSE| 48 |79 - |83 88| .. | 83 143 | 09 106 e M s
g8 50 |76 :0[79] 10| 8e| |90 1.55 | 95 101 | .. |120| &
3 § 52 | 73 76| .. | 81 86 168 | ™ 97 116 122 ..
330 51 | 70 74 78 83 1.81 3 %

Additional sections rolled—33"-143, 33"-152, 36"-164, 36"-173, see page 6.
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BETHLEHEM GIRDER BEAMS

Indieated dimensions for various sizes of Hethlehem girder beams
are shown in the following tables of their safe loads,

SYMBOLS

I —Moment of Inertia

8 —Section Mcdulus

r —Radius of Gyration

V —Maximum Web Shear in Pounds

P—Minimum BEan in feet, uniformly loaded to cause V

R —Allowable End Resction for 3%" bearing

B —Unit Stress in Buckling

W—Maximum Load on one Standard Connection

Q@ —Minimum Span in feet, uniformly loaded to cause W
—Wcl ?t tof one Standard Connection Including Angles and

vets
Rivet ghen is Maximum Diameter in flange.
Allowable concentrated center loads are 509% and their deflec-
tions 809 of those shown.
Refer to safe load tables for the computed figures on the above

items,
UNIT STRESS IN BUCKLING

The beam web is treated as a column with fixed ends, having an
effective length L of one-half the beam depth. The unit stress is
determined by the A. 1. 8. C. column formula. The length of web re-
sisting buckli’ng is assumed as the actual bearing on the bracket or
wall plate plus one-fourth the beam depth. This agrees with the
results of numerous tests.

When the reaction from the load exceeds the allowable reaction
R, the beam web must be stiffened or additional length of bearing
provided; but in no case shall the reaction exceed the allowable

shearing value V.




54 ST. PAUL FOUNDRY CO.

BETHLEHEM GIRDER BEAMS

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

SYMBOLS | ) [ [ i
Depth =d** 7.58 8.00 8.12 5.94 9.00 9.12
Wt. per foot.| 20.5 33.0 36.5 36.0 38.5 43.5
Area. 8q. In. 5.69 0.69 10.81 10.66 11.356 12.73
bt 7.005 8.000 §.020 ;-] 8.480 8.500 8.540 s
285 260 310 053 290 310 L350 Cen
Y 1 1l 1 1 ,& 14 -E'Q
B | % |Zs| 38 | 8 | 8 | %
ﬁ J ﬁ e H ﬁ . Hﬂq
7 170, 132.0 EA% 160.5 171.9 105, ag
.50 20.03 32.00 = 35.01 38.20 42.85 ]
41 3.46 3.50 ;2 .88 3.80 3.02 g
4 33, 39.0 41.0 44.4 Al
.10 8.30 9.72 9.67 10.4 12.
81 1.86 1.60 1.96 1.98 2.0
G700 348300 391000 430000 458400 514200
460000 522500 587900 a 646300 GRTE00 TT1300 o
26900 27800 30200 < 31100 33 00 -]
.70 6.27 6.40 = 93 n.84 .71 =
3400 23900 25700 H 25000 26700 30200 o
G650 26100 27020 = 26100 27900 1500 =
.98 6.67 7.02 a B.26 8,22 8.16 5
w.lbs....| 1 16 16 16 16 G
Rivet dia. . . % # % b3 z %
gpan |_Laterally | Laterally | Laterally Laterally | Laterally | Laterally
feet | fixed | free| fixed | free} Axed | free fixed | free| Axed | free| fixed |free|
=g 5 o4 54| 56 56 | ou 60 62 62| &7 67| 77 77
i 1] 1 51| &6 56| 60 60| .084] 62 62| 67 87| 77 i7
23 7 b4 44 | &0 a0 | 56 56| .114| 62 62 | 66 66| 74 4 101
i B 8 38| 44 44 | 49 49| .149] 54 54 | 57 57 | 64 4| .132
ﬁa 9 4 34| 39 30| 44 44| .189| 48 48| 51 51| &7 7 168
‘; e 10 1 31| 35 35| 39 39| .233| 43 43| 46 468 | 51 1 207
E‘?g 11 8 27| 32 31| 36 35| .281] a8 39| 42 42 | 47 47 260
Ert 12 ] 26| 29 28| 33 32 .335| 36 | 35| 38 37| 43 2 208
gg- 13 24 2| 27 25| 30 28 | .394| 33 31 35 33| 40 8 350
aal 14 ] 20| 25 23| 28 26| .456] 31 20| 33 31 ar 4 406
.n.ﬂﬂ 15 0 18| 23 20| 20 23 624 29 26| 31 28] 34 1 A66
=8 16 ] 16| 22 19| 24 21 L0827 24| 29 26| 32 28 630
g= £ 17 8 15| 20 17| 23 19| .674] 25 22| 27 23| 30 (] 500
Exs 18 7 14 19 15| 22 18| .754] 24 20| 25 2] 209 4 670
;\'§£ 19 1] 131 18 14| 21 16| .B40| 23 19 24 20| 27 2 747
=5 20 ) 11 17 13| 20 16| .931] 22 17| 23 18| 26 1 828
Ted
» am
S
2
a -
P
%2
¥
nh
52|
332
R
258
’E z
e‘i%
353
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PAUL FOUNDRY CO.

BETHLEHEM GIRDER BEAMS

ST.

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

o - o - —t.D
S a s uonoayact _ 82 28833 23934 =9
= 2| Elxrcon mwra i - -
3.238 slozs|..nlz88a8ss  [FlElsaRns 3T 32avy sasms
il R S e —————
=11 (s oM D e MW= DANDP=D
20385 wrmalo88|-2| 388 mu 3 mm.uunmm EREET BEIIT B8E:ES
Ebtat= el il ot -+ Bt Soh gl £ ] TRy own wne
- S u Mﬂﬂﬂmm EB~D wﬂﬂ.ﬂﬁ l:.........M
212
=] Di=t= =08 0 09 =0 1=
1380 dorsotiimege [ psees eosea w9 v
e F°|RS" 533 8" A" |4l |esecy 2pszy 3293 sesss
o Ee—— - <
=3 o ot = bl g N v oL
safteccdoncl gy ffoesss ceews wiees aneis m
2ol §5°1 [85> %% % [sfelas=za msa%y 89999 8832 ¢
S xS BESMEE = 2
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56 ST. PAUL FOUNDRY CO.

BETHLEHEM GIRDER BEAMS

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

SYMBOLS 157
Depth=d” | 14.82 | 1488 | 1500 | 15.12 | 1480 | 14.88 | 15.00 15.12
Wt. per foot.| 64.5 69.0 74.0 80.5 04.0 09.0 | 105.0 111.0
Ares. 8q. In.| 19.09 | 2018 | 21.76 | 23.66 | 27.66 | 20.00 | 30.80 | 32.75
10.700 | 10.730 | 10.750 | 10.790 | 11.100 | 11.220 | 11.250 | 11.290 | &
; 420 .440 480 540 570 600 640 | 5.
134 174 1lg 1?1 1% 1% 13? b
1244 :;}z% 12l | 1k | 1k | 1K 1 s
if g | 4 | 8|8 | @ | 38
B15.3 | 892.7 | 077.4 (1000.2 |1147.7 |1231 1310.3 a
109,58 | 119.03 | 120.29 | 147.32 | 154.26 | 164,17 | 174.51 j,
6.36 .40 6.43 6,28 6.20 6.32 635 S
115.8 | 128.9 | 143.1 187.4 | 198.5 | 2144 231.3
21.6 24.0 26.5 33.5 35.4 E 41.0
2.40 2,43 2.46 2,60 2.62 264 2.66
1315000 |1428300 |1551400 |1767900 |1851100 |1970100 |2004100
1972500 (2142500 |2327100 1800 (2776700 (2055100 (3141200
75000 | 79200 | 87100 | 95800 | 101700 | 10 116200 =
8.77 0.02 8.01 9,22 9. 0.12 0.01 s
45200 | 47000 | 52200 | 58700 | 62000 | 65300 | 69600 ]
14850 | 15000 | 15000 [ 15000 | 15000 15000 s
75600 | 79200 00 | 05440 | 05440 | 95440 | 05440 ]
8.70 9.02 8.08 0.26 0. 10.32 | 10.97 =1
3 33 33 33 33
l" 1" l" 1" 1” " ‘l'l'
L y|Laterally| Laterally | Laterally | Laterally | Laterally | L 1y
=g feet |fix'd| free|fix'd] free|fix'd| free|ix'd) free|nx'd| free|fx'd] free|fix'd free|fix'd]| free
5= 9 |13D (1390 |146 (146 |158 |168 |172 [172 (102 |192 210 [216 |232 |232 | .101
ie 10 |125 |125 |182 (132 |143 |143 [155 |155 |177 177 [185 [185 |17 (197 (200 |209 | .124
£E 11 |114 |114 [120 {120 {130 |130 |141 [141 [161 |161 [168 (168 (179 (179 |190 (190 [ .150
=3 12 |104 [104 [110 (110 [119 | 110 |120 |120 (147 (147 |154 |1 64 |164 [175 175 | 179
. 13 | o4 101 |101 |110 {110 |119 |119 (136 |136 |142 |142 |152 |152 |161 |161 210
] 14 | 89 o4 | 93 |102 [101 [111 110 |126 [126 [132 |132 |141 |141 [150 |150 | .243
;.. 15 | 83| 81| 88| 86| 95| 93 |103 [100 [118 [116 [123 [121 |181 |129 |140 |138 | .279
5_’; 16 | 78| 75| 82| 70| 89| 85| 97| 93 |111 |107 (116 (112 |123 |119 |181 127 | .318
S 17 | 74| 70| 77| 72 70 86 (104 | 99 1100 |104 116 (111 |123 117 | .3560
5 18 | 60| 64| 73| 67| 70| 73 | 86| 80| 98| 02 [103 | 96 |109 [102 116 [108 | .402
2| 12 | 68| 60| 69 75| 68 75| 93 97 | 89 |104 | 96 |110 |102 | 448
g,:'g 20 | 63| 56| 66|69| 71| 63| 78| 70| 88| 80) 93| 84| 09| 00|105| 95| 497
=S| 21 [ 60| 52| 63)55]|68)| 50| 74| 65| 84| 74| 88| 78| 04| 83 1100 | 89 | 547
==25| 22 | 57| 49| 60| 51| 65| 55| 71| 61|80 70| 84| 73| 00| 78| 95| 83 | .601
S8c| 23 | 54| 45| 57| 48| 62| 52| 67| 56 | 77 81| 69| 86| 73| 01|78 .651
Tei| 24 | 52) 42|55 49| 65| 53| 74| 62| 77| 64| 82| 60| 87| 73| .T15
:E:g 50| 40| 53| 42| 57| 46| 62| 50 | 71| 58| 74| 61| 79| 65 | 84 | 60| .776
252 26 | 48| 37| 51| 40| 55| 43 | 60| 47 | 68| 54| 71| 57| 76 ( 61 | 81 | 65| .839
oL 27 6| 35| 49 | 37 41| 57| 44| 66| 52| 60 73| 67| 78| 61| .005
SE2| 28 | 45| 33| 47| 35| 51| 38| 55| 41 (63| 48] 66| 51| 70| 54| 75| 58 | .973
g=o| 29 31| 45| 33| 40| 36| 54| 30| 61| 46| 64| 48] 68| 51| 72| 54 | 1.040
S.5| 30 |42 (30|44 (31| 48| 84| 52| 37| 59| 43| 62| 45| 66 48|70 62| LI120
EE§ 32 | 30| 26) 41| 28| 45] 31| 48| 33| 55| 38| 58| 41| 62] 44| 65| 46 | 1.270
S8| 34 [37|24| 30| 25|42 (27| 46| 30| 52| 35| 54| 36 | 58 | 30| 62 ] 42| 1440
Fan| 3 2 [F- 10 43 51| 33| 55| 35| 58] 37| 1.610
=
o
2=
=]
5

Additional sections rolled—15"-127, 15"'-135, 15"'-141, 15"'-147, see page 6.




ST. PAUL FOUNDRY CO.
BETHLEHEM GIRDER BEAMS
DIMENSIONS — PROPERTIES —SAFE LOADS IN
THOUSANDS OF POUNDS UNIFORMLY LOADED
SYMBOLS 167 T TR
Depth=d" 15.88 16.00 16.12 16.25 17,88 18.00 18.12
74.5 0. .0 04.0 80.0 86.0 92.0
.00 7.75 ] 23.59 25.35 2718 | &
47 11.565 | &, | 11730 | 11750 | 11770 | 7
’,35" 1.4‘ 25 1.}4{20 I.440 1.450 853
7 12 3% 147% 14 1 =8
7ig g 7 7 T &
i % | R : i
1341.4 .‘ﬁ 1380.7  [1503.6_ [1628.5 h,§
165.10 ] 154.44 | 187.07 975 | 8
5.9 = .65 7. 7.75
ﬁ =IL.....[ 14B.1 164.0 181.3 100.9 L57.8 174.9 192.2
! |s. vei| 258 28.6 31.5 34.6 26.9 208 32.7
r.....| 2.60 2.63 266 | 268 59 | 263 | 2.6
Coel. Str....|1662100 | 1696000 (1532400 |1951100 1853300 (2004800 |2157000
Max.Mom.” #(2343200 |2545400 (2748700 |2071700 2779000 (3007200 |3235400
e o] THI00 800600 87000 94600 i 90100 | 95000 | 100000 o
P. feet...| 10.51 0.53 10.53 10.47 8 10.28 10.55 10.79 ]
R : 45700 54600 | 2 46200 | 49500 500 | B
4490 | 14830 1 g 13820 | 14070 | 14300 ]
Wi 75 81000 87300 ] 0 9 103500 | ¥
Q. feet. .. , 1.22 11.31 11.35 a 0.81 10,13 10.42 a
w. Ibs....| 33 a3 33 33 4 41 41
Rivet din....! 17 3 d 1 39 1 L
Span | Laterally] Laterally| Laterally| Laterally| Laterally| Laterally| Laterally|
-3 feet |Ax'd| freeifix'd] free|fix'd| free|fix'd| free fix'd| free(fix’d| free|fix'd| free
5.5 10 (149 |149 (161 [161 |174 (174 [189 [189 180 (180 (190 |180 |200 (200
En 11 (142 |142 [154 (154 [167 (167 [180 |180 168 [168 (182 |182 |106 |196
2 12 (130 (130 (141 [141 153 (153 (165 |165 154 |154 |167 |167 |180 |180
sz 13 120 131 (131 [141 |141 |152 (152 143 [143 |154 |154 |166 |166
i~ 14 (112 [112 |121 |121 |131 |131 |142 |142 132 (132 143 |143 |154 [154
ﬁ 15 |104 [103 |113 |112 |122 |121 [132 |131 | .262{124 |123 (134 |133 |144 [143
16 | 08 | 96 |106 |104 |115 112 |124 |121 116 (114 [125 |128 |135 [132
2 17 | 92 | 88 {100 | 96 |108 |104 |117 |113 | .336[109 |105 (118 |114 |127 [123
1 18 | 87 | 82 [ 94 | 89 |102 | 96 110 {104 | .377/103 | 98 |111 (105 |120 [114
s 19 (82| 76 | 80 | 83 | 96 | 89 |1 07 | .420| 98 | 92 |106 | 99 [114 |1
5. 0 | 78 | 71 | 85 | 78 | 92 | 84 | 99 | 91 | .466] 93 | 85 |100 | 92 |108
533 21 |74 |66 |8 73|87 |78 |94 85| .513 88 | 70 | 05 | 86 |103 | 93
£ 22 |71 |62 |77 |68 |83 |738|90]| 79 . B4 | 74 | 01 | 81 | 98 | 87
’55 23 |68 |50 |74 )64 |80 (69| 86|74 616) 81 | 71 | 87 | 76 | 04 | 82
28 24 |65 |55|71 |60 )78 |64 |83 70 .670| 77 84 | 72 77
.§ E 25 |63 | 52|68 |56 |73 |61 |70|66| .727) 74 | 62 | 80 | 67 | 86 | 72
.,52 26 | 60|40 |65 |63 | 71|58 |76 | 62| .787| 71| 58 | 77 | 63 | 83 | 68
2| 27 |58 |46 |63 |60 | 68 | 54 | 73 | 58 | .848| 60 | 56 | 74 | 60 | 80 | 64
8_S| 28 |56 |43 |61 (48| 65|51 |71 |55| 92|60 |52| 72|57 |77|6
sT| 29 | 54| 41|50 )| 45|63 |48 |68 | 52| 070 64 | 40 | 60 | 53 | 74 | 57
E: 30 | 52|39 |57 |43 | 61|46 | 66 | 40 | 1.047| 62 | 47 | 67 | 51 | 72
»k| 32 |40 | 35 | 53 57 | 41 | 82 | 44 | 1,102 58 | 42 [ 63 | 48 | 67 | 49
E| 34 |46 |31 )50 | 34 | 54 | 37 | 58 | 40 | 1.346] 55 | 38 | 59 | 41
E| 36 |43 | 28| 47 | 31| 51 | 33 | 55 | 36 | 1.508) 51 | 34 | 56 | 37 | 60 | 40
sm| 38 | .. o] Uy DRt IS i 490 | 31 | 63 | 34 | &7
S=%| 40 | .. v 3 ; : A s 48| .. |60 ..|6s].
=8E
i
HE
Additional sections rolled—18"-99.0, see page 6.




58 ST. PAUL FOUNDRY CO:
BETHLEHEM GIRDER BEAMS
DIMENSIONS — PROPERTIES —SAFE LOADS IN
THOUSANDS OF POUNDS UNIFORMLY LOADED

SYMBOLS 207
Depth=d"” 19.75 19.88 | 20.00 | 20.12 19.75 | 19.88 | 20. 20.12
Wt. per foot.| 99.0 107.0  [113.0 [120.0 [127.0 |135.0 42,0 |149.0
Area. Sq. In.| 29.21 31.36 | 33.20 | 35.24 | 37.33 | 39.58 | 41.71 | 43.84 e
b 11950 | 11:980 | 12:000 | 12.030 | 12690 | 12720 | 12:750 | 12.780 | &
51 -540 .560 259 6 1630 660 269 3
1% 13 1% 2 N 2% 23¢ Ro
1634 1634 1635 15% 15% 15% 15% S
74 7 7% 7h4 714 7% 7% &8
# % % B4 1% 11 14 15 23
4| 2206.5 |2362.8 |2528.0 |2607.3 |2788.9 |2960.6 |3134.9 o
w ; 221.98 | 236.28 | 251.29 | 264.03 | 280.57 | 296.06 | 311.62| ©
o) X 8.39 8.4 8.4 8.3 8.39 8.4 =
(] PE 222.4 | 240.8 | 260.2 | 313.0 | 337.7 | 361.0 | 384.6
< i 87.1 40.1 433 493 53.1 56.6 60.2
6 2.66 2. 69 272 2.90 2.92 2.94 296
Coef. Str. 472200 |2663800 (2835200 (3015500 (3168400 |3366900 (3552700 (3739400
Max, Mom." 300 13995700 |4253000 (4523300 (4752500 (5050300 5329100 |5609200
N s 0900 | 128800 | 1344 142500 | 142200 | 150300 158400 166600 g
P. .22 10.34 | 10.55 .58 | 11.14 1.20 11 11.22 2
R 00 | 67200 0700 | 75200 | 76500 | 80300 84200 88000 €
B 00 | 14650 4850 [ 15000 | 15001 500 15000 5000 L
W 00 | 119300 | 119300 | 119300 | 119300 | 119300 | 119300 | 119300 °
Q. A .77 11.16 | 11.88 | 12.64 | 13.28 | 14.11 | 14.89 | 15.67 A
w. 1bs. .. 41 41 41 41 41 41 41
T 1 1 1 v 1 % 17 1
Span |Laterally | Laterally | Laterally| Laterally| Laterally Laterally|Laterally|Laterally
feet |Ax'd| free|fix’d| free|fix'd| free|fix’d| free|fix'd| free|fix'd| free|fix'd| free|fix'd| free
29 10 |242 |242 (258 |258 (260 |269 |285 |285 (284 (284 (301 (301 (317 [317 |333 (333
b+
Lo 11 (225 |225 |242 |242 258 [258 (274 (274 |284 |284 (301 (301 (317 317 (333 [333
iz 12 (206 |206 |222 |222 [236 (236 (251 |251 |264 |264 (281 |281 |296 |296 (312 |312 | .134
S5 13 190 |190 [205 |205 |218 [218 |232 |232 (244 |244 |259 (259 |273 |273 |288 (288 | .158
£3 14 |177 |177 |1 90 |203 |203 |215 215 (226 (226 |240 |240 |254 (254 |267 (267 | .183
£ 15 [165 |165 |178 [178 [189 [189 (201 |201 |211 |211 (224 |224 |237 (237 (249 [249 | .210
a'."g 16 155 [153 |167 |164 [177 |174 [188 185 |198 [197 |210 (209 222 |221 (234 (234 | .239
2= 17 |145 |141 [157 |152 |167 |162 177 |172 |186 [183 |198 |195 [209 |206 |220 |217 | .270
S 3 18 137 |131 [148 142 |158 |151 168 |161 [176 (171 [187 |182 197 [192 |208 |202 [ .302
g 19 [130 |122 |140 132 149 |140 |159 |150 [167 [160 |177 |170 |187 (179 |197 |189 | .336
eh 20 [124 [115 [133 |123 [142 (131 (151 |140 |158 |149 (168 |158 (178 |168 (187 [177 | .373
82% | 21 [118 [107 |127 116 {135 |123 [144 |131 [151 |140 (160 [149 169 |157 |178 166 | .411
S48 | 22 112 121 [108 [129 |115 |137 123 132 [153 |140 |162 |148 (170 |156 | .451
“Z 0 | 23 (108 | 95 (116 [102 [123 |108 [131 |115 (138 |124 |146 (131 |154 (139 163 |147 | .493
22 | 24 (103 | 89 |111 | 96 118 (102 |126 |109 (132 |117 (140 |124 |148 |131 |156 |138 | .537
o8| 25 | 99| 84]107 | 901|113 |-96 |121 103 127 [110 |135 |117 142 (124 |150 |131 | .582
SEZ | 26 | 95| 79 |102 | 85100 | 91 |116 | 97 [122 |104 |130 {111 |137 [117 |144 |123 | .630
S8 | 27 | 92| 75| 99| 81(105| 86 [112| 91 (117 | 98 |125 |105 |132 |111 |139 (117 | .679
252 | 28 | 88| 70| 95| 76101 | 81 (108 | 86 (113 | 93 |120 [ 99 |127 |105 [134 |111 | .736
B | 29 | 85( 66| 92| 72 77 |104 | 82 [109 | 88 |116 | 94 [123 100 |129 |105 | .783
$25| 30 | 82|63 89|68 95| 73 (100 | 77 [106 | 84 |112 | 89 [118 | 94 |125 | 99 | .838
=
Soe| 32 | 77| 56| 83| 61| 89| 65| 94| 60| 99| 76|105| 80 |111 | 85 |117| 90| .954
g=g | 34 | 73| 51| 78| 55| 83| 58| 89 63|93 68|99 731105 77 |110 | 81 1.08
ERS | 36 | 69| 46| 74| 50| 79| 53| 84 | 57| 88| 62| 94 | 66 | 99 [ 70 (104 | 74 | 1.21
SS5 | 38 | 65| 42| 70| 45| 75| 48| 79| 51| 83| 56 [ 89| 60 | 94 | 64| 98| 67 | 1.34
EEB 20 | 62| ..|67|..| 71| 44| 75| 46| 79| 51| 84| 55| 89| 58| 93 [ 61  1.49
28
22
<320




59

PAUL FOUNDRY CO.
BETHLEHEM GIRDER BEAMS
DIMENSIONS — PROPERTIES — SAFE LOADS IN

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

SYMBOLS | 267 [ =n
1= . ; 26,00 | 20,12 27.75 |, 27.88 25.00
Wt. per foot. 151.0 160.0 145.0 156.0 105.0
Area. 8q. In, 44.556 47.25 42,60 | 45.93 48,76
b 13.750 | 18790 | 2 14.160 | 14210 | 14250 E
630 870 | G '585 835 75 | Cg
2 21 2 2 2
23 23 T 23 23 231 ¥
10 107 3 107 107 10" 3
Uty 1y | 2 # i i g
3280.8  |5620.4 2§ |3772.3 [6218.0_  |n624.0 §
40691 |'431.04 | B 41502 | 44600 | 47300 |
10040 10.92 e .__I_!M 11.64 11.66 [
1028 4928 3808 | 425.4 a68.3
58.0 628 55.1 50.0 #4.3
301 | 3m 302 3.04 3.07
ARB2000 | 5172500 1092300 |5363200 | 5675200
7324300 |7758700 7483400 [S029700 |8517300
196600 | 210000 | < | 194800 | 212400 =
12.42 1232 | 2 12,51 12.60 12.52 2
88300 9600 | T S0000 | 90600 | 99100 | T
14020 | 14390 3000 | 13620 | 1
167000 | 167000 2 167000 | 167000 | 167000 §
14.62 15.49 14 16.03 17.00
58 58 58
. } ‘M lll lll l” lll
Span ] v L Il I v L 11 _}awnil}
feet fix'd] free|fx'd] free Nx’d| free|fix’d] free|fx’d] free
2 12 303 |30 (420 (420 A00 (300 (425 (425 |4b4 [4b4
13 376 (376 (308 [398 | .121[384 412 (412 (437 (437 | .18
14 340 (349 (360 [360 | 140357 |357 [382 |32 406 | 1238
é 15 326 (326 (345 345 | .161/333 357 (357 (370 (370 | .180
2| 16 305 (305 (a23 (323 | .183(a12 |312 (335 (335 (356 |ass | .170
B 17 287 (287 (304 (304 | 207|204 315 (315 (334 (334 | (193
g 18 271 |268 (287 (284 | .2321377 |276 (207 (206 (315 1314 | 215
19 257 261 (272 |266 | .258(263 |250 |282 (278 |200 295 | 240
20 244 |235 (259 (250 | |287/250 |243 |268 (261 [284 [277 | .200
= 21 233 [222 |246 ggq 316(238 |228 (255 |245 270 [250 | .203
5 2 233 208 (235 |221 | 347|227 |215 [243 [230 |258 (245 | .322
§. 23 212 196 (225 |208 | 379[217 |203 [233 |218 |247 [231 | (352
HIE 203 [185 (215 [196 | .4i3/208 |192 [223 |205 |237 (210 | .383
£l 5 195 [175 [207 [186 | 448|200 [181 [21% |194 |227 (206 | .410
ndE| 26 88 [166 [109 [176 | 484192 [172 |208 [184 |218 [195 | .450
= i 27 81 157 (192 (167 | 5220185 [163 |198 |175 |210 [186 | (485
25 74 (149 |185 |158 | 562|178 [154 [191 (166 |203 [176 | .521
B | 29 a8 (141 |178 |150 | .602|172 (147 [185 (158 [106 |168 | .550
5| 30 22 63 [135 (172 (143 | 645166 (139 |178 (150 [159 (159 | (509
4 % 23 11 53 (122 [102 (130 | 733156 (127 |167 [136 [177 (144 | .08)
g: a4 0l 44 111 [152 |17 | ‘832|147 (115 |167 124 |167 |132 | (769
36 (124 | 92 [128 | 95 |136 (101 [144 (107 | 028|130 (105 (149 |113 |188 [120 | .862
a8 (117 | 84 [122 | 87 [128 | 02 [130 [ 08 | 1003 [131 | 06 [141 (103 |149 [100 [
40 |111 | 76 |116 22 | 84 (120 | 89 | 1.15 [125 | 88 |134 | 95 [142 [101 | 1.06
42 [106 110 | 78 {116 | 77 |123 | 82 | 1.26 [119 | 81 [127 | 87 |135 | 92 | 117
44 101 105 | 67 [111 | 71 |118 | 70 | 1.39 |118 | 74 |122 | 80 (120 | 85 | 1.20
5-¢| 4 |o7| .. Jwo| .. [woa] .. 2| .| 1a2 100 | 69 [116 | 74 {123 | 78 | 1.40
E- 48 | 03 o6 | .. l102 | .. |108 | . 165 104 | .. |12 | .. lg vo | 1.53
g 50 |Bo|..|o2| .. |9e8]|..[wa|: . |17 100 07 4| .. | 168
Additional sections rolled—28"-175.0, see page 0.




ST. PAUL FOUNDRY CO. 61

BETHLEHEM GIRDER BEAMS

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

BYMBOLS | 307 [ 33" ELH
Depth=d” | 20.88 | 30,00 | 30.12 | 30.25 3288 | 33.0 35. 306.0
Wt. per foot.| 173.0 0 200.0 2020 |210.0 |231.0 |240.0
Area. 8q. In.| 50.80 | 53.20 5892 = 59.53 | 61.91 | 67.85 | 70.55
b*.......| 14.980 | 15000 [ 15.030 [ 15065 | 2 15.735 | 15.750 | 16.480 | 16.500
B 60 650 710 745 a3 720 .735 70
o N 21 i £ B 234 ’f 2;30 %
=2 | 2813 | 28125 [ 31005 | 30,875
a5 107 10° 10 L
Es 114 1% 1% 1%
o 11114 | 11671 | 14970 | 15606
s 670.0 07.3 | 835.0 | 872.0
- 13.66 | 13.73 | 1486 | 1492
667.3 708.5 825.3 873.5
848 00,0 | 100.2
3.35 3.38 3.49 | 1059
Coel, Str., .. | 6341500| 6674500, 7026300| 7413300 S112000| 8488000| 10020000| 10460000
Max Mom."#| 8512300(10011700{10539400| 11119900 12168000{12726000( 1 560
v 236600 244800 2566000 270400 = 112800/ 116500) 127000 132200
13.69 | 13.71 = 14.28 | 14.57 | 1511 | 1533
08100/ 116400) T 112800] 116500{ 127000( 132200
13850 153!1;’2;3 2 13366) 13488 13227 13383
1840 | 1943 & |.1l Con|nections |to be fglured. "
o e, ERRNPRET) IRISPIRE] IOSHPTEE IRRPRRS
|Laterally|Laterally) [ liy|La ¥|La | Laterally
y {fix'd) free|fix'd) free) fix'd) free|fix'd| free|ix'd| free|fix'd| frec
22 13 473 |473 (400 (490 (513 (518 |541 |541 ol s M T SRR [
P 14 453 (453 |477 |477 |502 (502 |530 [530 | .22 | .| < ai | o ac]ii)] ik
§ 15 [423 (423 |445 445 (468 |468 [104 (194 | 140 | e s | Rl NI
,_,é 16 396 17 (417 |430 |439 pe v 3 (AR R Tl TS e 4l
b= 17 |373 |373 |303 303 [413 [413 |436 [436 [ 1 3 Al s,
S 18 |352 |352 |371 (371 (390 [300 |412 {412 | (201 ] gy Ml
g‘ 19 333 1351 |350 (370 (369 |3 9| 224 .
E“ 20 |317 (312 [334 |320 [35] (346 (371 (366 | 248 1406 |-.. 422 (0| o o] .a ] .
E 21 4 [318 |310 335 (326 |353 274 388 | .. |404 | .. .. |489
=3 22 |288 (277 |303 |292 319 (307 [337 |325 | 300 369 | .. 386 | .. [455| .. |475]| ..
B 23 |270 (262 290 |276 |305 322 (306 | 320 353 | .. (369 | .. [436| .. |[455| ..
= . | 24 |264 [248 |278 (261 |293 (275 200 | .358 . 354 417 436
gc‘é 25 |254 [235 |267 |247 (281 207 [275 | .388 |324 339 400 gig| o
= | 26 223 (257 |235 |270 |247 |285 420 312 | .. |326| .. [385] .. [d02] ..
=28 | 27 [235 |212 247 [223 |260 |234 |275 |248 | 452 (3 . |314 371 387
22 | 28 |226 |201 |238 (211 251 |223 |265 |236 | (487 [200 | .. [303 358 | .. 374 ..
geg 210 |192 (230 242 1212 235 280 | .. |293 345 | .. 381
qgm 30 |211 [182 [222 |192 |234 |202 |247 |213 | (550 |270| .. |283 334 340
E 5 | 22 1 17 84 |232 |195 | .636 (253 265 313 | .. (327
'Eh 187 [152 [196 |159 |207 | 168 (218 177 | 718 |230 250 295 | .. |307
2 | 36 176|138 [185 |145 |195 |153 |206 (162 | 804 |225 236 278 | .. |201
§q ag 167 |127 |176 [13 41 (195 148 | 808 [213| .. |223| .. |2 .. 275
,,% 40 [150 [117 [167 |123 176 |130 [185 [136 | 903 |203 | .. [212] I 261 | -
E 42 151 [107 [150 (113 [167 [110 177 [126 | 1.10 193 | . 239 249
S3F 144 | 99 |152 [104 [160 [110 116 | 120 |184 193 | .. [228 gl ..
222 | 46 91 (145 | 06 (153 [102 |161 |1 131|176 184 | o [218| 0 |227 | -
5.5 | 48 (132 84 (139 | 89 04 (154 | 99| 1143 |189 177 218
,5*5 S0 [127] .. [133 | 78 141 | 87 |48 | 02| 1155 |162 170 .. [200] .. |2 I
22| s2 22| - hes 135 .. |143| .. | 1.68 |156 163 .. [198 | .. |201 ]| .
g“g 54 |117 . (124 130 137 | . 1.81 150 | .. [157 . |186 . [194] ..
Ega
Additlonal sectlons rolled—35"-220, 33"7-230, 36"'-250, 30°'-260, see page 6.
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NOTES ON RIVETED GIRDERS

Riveted girders are used where the load to be carried exceeds the
capacity of single I beams, or girders composed of two or more I
beams with separators and bolts. or with plates riveted to the top and
bottom flanges.

‘Where beam box girders are of Insufficient strength or where thelr
width prohibits their use, riveted glrders composed of plates and
angles may be used. In some cases sufficlent strength can be ob-
tained by riveting plates to the top and bottom flanges of I beams.
On page 64 we glve a table of safe loads for these girders.

On pages 66 to 71 are tables giving the safe loads for riveted plate
and angle girders based on an extreme fibre stress, due to bending,
of 18,000 1lbs. on the net area of the sections. Where the girders
span a distance exceeding twenty times the width of their flange, they
must be braced laterally. Web stiffeners must also be provided at
the points of bearing and of concentrated loads. Where the distance
between the flanges is equal to or greater than sixty times the thick-
ness of the web, Intermediate stiffeners must be provided at distances
approximately equal to the depth of the web, but not to exceed 6
feet; these will prevent buckling of the web. The depth of girders
should be about one-tenth of the span in feet.

Care should also be taken In arranging the rivet spacing for con-
necting the flange angles to the web, so that sufficient rivets are
provided to transmit stresses which act between these two portions
of the construction. The spacing at any point along the girder may
be obtained by the following formula:

rh
n.!—

Where p = the pitch of the rivets In the flange angles, In Inches.
r = the value of one rivet in bearing or shear.
h = ths distance between the center lines of the extreme
rivets,
8 = the total vertical shear In pounds at the point under
consideration,

The above formula gives the theoretical spacing; the rivets should
not be spaced to exceed 6 inches in any panel, and the pitch obtained
for the maximum load in any panel is usually maintained throughout
that panel, Where concentrated loads are imposed, additional rivets
should be added to take care of this load.

At the ends of the girder, and through the end stiffeners, sufficlent
rivets should be provided to carry the maximum end reaction.

Sele also Pages 253 and 264 on girders.
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ST. PAUL FOUNDRY CO.

PROPERTIES OF ANGLES
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78 ST. PAUL FOUNDRY CO.

EQUAL LEGGED ANGLES
Safe loads in pounds—uniformly loaded

DISTANCE BETWEEN SUPPORTS IN FEET

Site of Angle
1 A [ i R S YT T RE P B R T Y L )

B x8 =x¥ 146283] 73136] 48757 365?31 20250| 24378| 20002| 18281] 16256] 14625
8 x8 xuk 100440] 50220] 33480] 25110 20002| 16740 14343| 12555| IIIGOF 10046
6 :3 x4 ?Q‘Bﬂ'll 30000] 26640] 19980] 15956 13210| 11418

6 26 x4 55316| 27663| 1843‘3[ 13826| 11068| 9225 7807

6 68 x5 42345| 2117‘3[ l-!.lDGI 10575] S400| 7065 6052 4230
5 xb x4 37800] lml 12600) 0450| 7560 63000 5400|

6B x5 x4 2901_?|_l§613i P675] T26T| 5HS05| 48371 4140|

4 x4 x4 23630] 11823] 78751 5906] 4726 39371 3375 2032] 2362
4 ] x34 15230) 0123] 6075 45566] 3645 3037 2025| 1822
4 x4 x¥& 15480| 7740] 5152 3870| 3105 2587 1710] 1552
EEH:. lexig 138031 6907] 4601] 3453] 2756| 2306 Im 1384
319x3lax 11700] 5850 3%92] 2925 2340| -11.?9
3 x3 =x% 0056] 4983 3318] 2485 1991] 1 001

3 3 xi 8510| 4203 2835| 2126] 1698]

8 x3 x){ | 0052| 34871 23171 1732 1306 1170 990 5007005 697
215x234x3% | 6848| 3420] 2283 1710|1373 11 077] 86 765, 686
234x2)4x f | 5700 2880 1923 1480| 1147| 821] 720 641l 578
T DYx2V%x}4 | 4680 2340|1563 1170| 590y 520] 453

5531_43?1""3?&
517, _450) __405] 300
427'! 371| 347|803
340|808 270

x2 x& 3600] 1 MJOI 1203 900
X2 x4 3004] 1607] 10011 753
3ix1%xs | 2760] 1a878] 922] 30:
i{x0134x" | 2253 1142| 765 326} 281] 258| 225
Tgx | baxls 800] 427] 292] 213 1238 112 101l
'y
by

2 x2 x4 | 4100 2103 1305 1046
2
2

x1%xq | 1001] 540|360 27 =187~ 138] 112
x1 Mixii 585 202 1011 14t 113 78] 61|
1 x4 6701 337 165|__laby 112 90 78
x1_ xig 371 180] 124 90) 7% ]
| HE |

For lengths to the right of heavy line the deflection will be greater than ",
For lengths to the right of dotted line the deflection will be greater than 3§".




ST. PAUL FOUNDRY CO. 79

UNEQUAL LEGGED ANGLES
Safe loads in pounds—uniformly loaded

LONG LEG VERTICAL

DISTANCE BETWEEN SUPPORTS IN FEET

Bln_a of Angle L
I 2 3 a4 5 6 7 8 9 10

x3 xi% | 26876 13443] B8955] O710] 5377] 4477] 3836] 3352 20811
x3 x4y | 22080] 11340 7500] B670]_4545] 3780] 3240 2847 T“'[_zzn
Tgx34 | 18000 DO00| 5096] 4500] 3600 2002] 2576] 2250 2002 1800
Texdy | 15120) 75600] 5040 3780 3015] 2520/ 2160] 18500] 1687]
3 x3¢ | 17510] 5763] 5885| 4870 3408] 2013| 2497| 2103) 1946] 1765
3 x7 | 14760] 7350] 4927 8000] 2047] 2476| 2115| 1846 1042|
1x3 x3% | 13550] 0783] 4522| 2712] 2201| 1935] 10687] 1507] 1361
14x3_ x| 11520] 5700| B547| 2880| 2205] 1012| 1042 1440] 1282] 1147
Lgx214x34 | 13106 05306 4306|8272 2621 2182|1867 13311 1451] 1306
14x2 box 14 0000| 4500] 2002] 2250 1800 1507] 1282] 1125 000

8 x6 x 140040| 70020| 46676| 35010| 28012| 23343| 20002| 17505 15558] 14006
8 x6 x4 | D6243):48110] 32085 24063| 10248|116042] 1372] 12020] 10687] 0618
T 7 x3l4xlg | 68163| 340706] 22725 17043) 18635] 11302 9781 85610 7671] 6817
7 x3l4xgy | 60120] 30060] 20047] 15030] 12015] 10012| 8595 7515|6682 6007
6 x4 x4 | 51963) 25070] 17313] 12003] 10395] 86611 7425] 64ul| &i71] 61w,
— 6 x4 x3 | 30847| 10012] 13275 0967| 7065| 0037 5002 4072) 4432 3082
T © x314xlg | b0SS3) 26430] 16053| 12723] 10181] 84S 72071 0360 5047 m 5085
6 x3l4x 38002 10607 13005] 0742) 7807] 0502) b5S0| 4883| 4342] 3802
~ b x4 x 36607| 18303] 12195] 01567| 7812] 007) 5231 4578 o 3650
"6 x4 xi4 | 28080] 14040] 0360] 70201 5625 4080] 4005] 85104 4116] 2812
5 x3Mx 35876| 17943] 119581 8077| 7177| B985] 5130] R8l  3982]
T B x3'4x% | 274%3) 13736] 01571 0878| 55011 4578| 3926] 8431] 3048] 2745
B x31x | 23257| 110656] 7762] 5827] 46571 3802] 3330] 2902 2687 mu
5
B

walnl bl

3 x2l4xid 9720] 4860 32401  2430] 1946 1620 383| 1215 1080 967
3 x2lixly4 6727] 3363| 2238| 10?6| 1350| I 125 967] B32| 742 075
3 x2 x4 0360] 4680| 3128| 1867 1338] 1170| 1035 933
3 x2 x! G480] 3241|2160 wanl 1293 922| 810

16x2 x4 6603 _3200] 2205( 1663] 1316| Il 945 821  731]
16x2 x! 4556] 22831 15618] 1136 911| 652] 562 506|

x| Mxd 2160' IMI 729‘ I 315' 2?0‘ 238‘ 213

For lengths to the right of heavy line the deflection will be greater than &*




80 ST. PAUL FOUNDRY CO.

UNEQUAL LEGGED ANGLES
Safe loads in pounds—uniformly loaded

SHORT LEG VERTICAL

DISTANCE BETWEEN SUPPORTS IN FEET

| 7| BB B 8 R (R o 1 T )

8 x6 x3 | 83160| 41580| 27720 20790/ 16627| 13800 11880| 10405 0236] 8313
8 xB6 x!45 | 57470] 25782| 19158] 14360 11407] 0573| S8212] 7183] 06390| 6748
7 x334x}5 | 10440] 0720] 6450] 4860] 3802| 3240 msﬁﬁﬁ':ﬁm
7 x3l4xv% | 17280] 8628| 5748] 4410] 3532] 2047 :‘% 2205 1957] 1755

6 x4 x4 | 24052] 12476] S313] 6232] 4083] 4151 3116| 2767 2497
68 x4 x3¥ 19102 9607| 6390] 4792] 3847 3185 27454 2407 2137 1912

© _x34xk5 | 100801 0540|0356 4770] 3818|8172 2723| 2385 2115|1912

x3}4x% (14760 7350 4027| 3000 2047| 2452) 2115) 1845 1042] 1385

x4 x% | 24480| 12240] 8156] G120 4803| 4072| 3487| 3000 2722| 2452

x4 x3% | 18882 0427| 6277] 4702 8767| 3150 2700] 2362|2002 1890
5_x314x}4 | 18720] 9300] 0243| 4680|8735 8128 2677 2340 2081] 1867
6 x3l4x5; | 14523 7250 4837 3622 2002|2418 2070] 1811| 1008] 1451
6 x3léxdy | 12240 0120] 4072] 3000) 2452 2047 1530|1350 1215
6 x3 x3 | 10070| 5330 3555 2606 2120 1 1327] 1181|1068
B_x3 xf | 9000 4500] 2002) 2250 1500 1 1125/ 090] _ 800
4 x3%x3 | 14163 7076] 4713 3543 2805 2351 a7
4 x314xf | 12127 0052 4050| 3037| 2430 2023 1782|1507 1360 1215
4 x3 x3 | 10440| b5220] 3476 2010| 2002 1782 1185 1305 1168] 1035
4 x3 xf; | 8887| 44a2) 2070] 2227| 1777| 1485| 1260| 1102|  990|__877
815x3 x3 | 10192 5006| 3307) 2542 2080 1007] 1451] 1271] 1125! 10i2 .
3

x214x35 | 7070| 3532] 2351| 1760 1417 1181) 1012 88& 776|708
%2 Vx4 4028 2407| 1642] 1237) 000| 810|697 607; 540] 495
X2 14x3% 6952] 8476] 2317] 1732 1383 11 990 770) 607
3 x214x) | 4792] 2400] 15971 1192] 067 SIO0  675] 607, 50| 472
3 22  x3% 4443) 2210] 1485 1113 742] G30F  551] 405] 438
x2 x4 2002|1607 990] _ 742| 405] 427:  882| 337] 203
T4x2 x% | 4820| 2100| 1440| 1080| 720] 618, 540|472 427
T4x2 x}4 | 2002| 1507| 090 742 405|__427; 982 37| 292
2 xllixd 1316]  652] 438] 326 213 1911 168 |

For lengths to the right of heavy line the deflection will be greater than &*.
For lengths to the right of dotted line the deflection will be greater than 34°.

14
4x3 xv 8640] 43201 2880] 2160] 1782] 1 1237] 1080] _ 967; 855
x
.




ST. PAUL FOUNDRY CO. 81

VALUE OF TWO ANGLES IN TENSION
FIBRE STRESS OF 18000 LBS. PER SQUARE INCH OF SECTION

$5°Rivets | 3" Rivets 3" Rivets | 34" Rivets
Bize of Grs . Size of Grs.
Angles area| Two | Four | Two | Four Angles area | Two | Four | Two | Four
2Ls| Holes | Holes | Holes | Holes 2Ls | Holes | Holes | Holes | Holes
Ded. | Ded. | Ded. | Ded. Ded. | Ded. | Ded. | Ded.
2 21xA (1940 17880). ... oufooniin]conins 5 x4 x¥ | 6.46(104400| 92520/102600 88920
1.08] 298900 va ) v ¥ | 7.50{121320 1207540 119160|103320
1§ | 8.50{137160(121320/135000|117000
2 x2 xf v ol O By s ¥ | 9.50/153360135720/150840(130680
ﬁ Ha g;lm--m 5 |10.46|168480(148680|165600|142020
ol R [T D D SO0NN M K
6 x3l4x% | 5.74| 93600| 83880 62150 81000
214x2 x4y |1.62| 24120 3% | 6.84/111240| 99360|100440| 05760
}g g‘lé Yo | 7.04/120240(115310/127080{111240
- 15 | 0.00(146160{130320|144000{126000
% |3.10 ¥ |10.06/163440/145800/160920{140760
3 x2 x4 |2.38 55 [11.10[180000(160200|177120|154440
& |2.04 3¢ [13.12/212400(188640|200160,182160
3 [3.46
3 xasgxyg [2.62( 4oaol aaasol o260l arazof| ¢ ** *IE | 5200, TR080) 10600 110280(103600
;‘: gg: 50040 1;;:3 g ﬁ% T | 8.36(136800(123120|134640|118800
-84 50040 35 | 9.50(155160/139320|153000{135000
. : T [10.62(173520|155880(171000{150840
SHXIAX 1B 56| Bosoo| 47530| 54360| 44640 5 [11.72/101160(171360| 185250/ 165600
3 |3:22] 6s880| 55800| 64080 52300 1 |13.88(226080(202320|222840(105840
14 |15.08|257420(232200|255060|224280
315x3 x!‘»" 3.12| 49500 us;g 43‘%3 40680
3.86| 61200| 52920| 59760| 50040
35 |4.60| 72720| 62640| 70920| 50040( 6 x6 x34 | B.72/145080/133200|143280|129600
36 |6.00| 94320| 80640| 92160| 76320 I :é-gg ;!meo énus 189000(171000
4 x3 x4 [3.38| 54180| 47520 53100 45360 A6 [XO-53/SR00B0IAS03 20 27 CAOLLANEAD
& |4.18] 86060| 58680| 65520| 55800
3 [4.96| 70200| 60120| 77400| 65520} 7 x3}¢x3§ | 7.6 |125280/113760(123300| 100800
Ye |5.74] 91440| 79560| 89640 75960 s | 8.80|144720131040142560|128070
14 |6.50{103320| 80640({101160( 85320 ’,-‘; {'ii tlig{stl& ;gsbggg 162000 }mgg
& x3lxy [3.62| 58500| 51840| 57420 Tabey
i bt s 5% |12.34(202320{182520| 199440176760
ot aaacl Sasent easial eace 3% |14.62|239400/215640,236160(209160
Y |6.18| 09300| s74s0| 97560/ 83880
34 |7.00[112320| 08640(110160| 04320|| 8 x6 x3§ |13.50|227160/211320|225000{207000
3 [8.60{137880(120060|135000{115200 I :g.;g 281160(261360|275280/255600
5 x3 x |4.80] 78120| 60840| 76680| 66960 o 2206 BELIC0ISI08Ma30A0I JOBCAT
% 385560|357840| 351600350032
% [B-72| B2830( 8IB00| 01080/ 79200 1 [26.00/435420/404640(432000 393750
Ye |6.62 m':gsn. 95400|105480| 91800
1§ |7.50[121320/107640(119160|102070
% [0 22(149040(132120] 146160/ 126360(| 8 X8 x!4 (15.50|263160/247320/261000/243000
35 [19.22/326160[306360|323280{300600
S x33éxdy |5.12| 83880| 75600) 82440 72720 3{ |22.88/388080(364320|384840(357840
5 |6.10| 99720| 89640| 97020| 86040 1 |30.00/508320] 476640 504000468000
s |7.06/115200(103320]113400| 99720
14 |8.00/130320|116640|128160|112320
35 (0.84]160200|143280|157320{137520




82 ST. PAUL FOUNDRY CO.

WEIGHTS AND AREAS OF m AND

® BARS
ONE CUBIC FOOT OF STEEL WEIGHING 489.6 POUNDS
Welght | Welght Welght | Weight
Diameter of & of ® Aren Area | § Diameter of B of ® Area Aren
of ® or Bar Bar of ® of ® of ® or Bar Bar of ® of ®
Side of ® |per Lin.|per Lin.| Bar Bar Side of ®  |per Lin.|per Lin.| Bar Bar
Foot Foot Foot Foot

Inches | Pounds | Pounds [Sq. Ins.|Sq. Ins Inches Pounds | Pounds |Sq. Tns.|Sq. Ins,
o B e P | e 3 30.60 03| 9 06
N
% 19| .09a| 0352 0276 iy 3455 | 27.13 | 10.160 | 7.9788
;2 212 JA67| 0625 L0491 35.02 | 28.20 | 10.563 | 8.2958
333 26810 0977 0767 12 37.31 | 29.30 | 10973 | B.6179
% 478 375 (1408 (1104 iy 3874 | 3042 | 11.391 | 89462
% 851 511 1914 (1503 T 40.18 | 31.50 | 11.816 | 9.2806
4 850, 0667|2500 .1963 :2 41.65 | 32.71 | 12.250 | 9.6211
s 1.076 845 3164 2485 i 4314 | 33000 | 12.601 | 9.9678
1.328] 1043|3906 .3 84 44.68 | 35.00 | 13141 | 10321

1.608| 1.262 4727 3712 g 46.24 | 36.31 | 13.598 | 10.680

;2 1.013| 1.502| .5625| 4418 22 4782 | 37.56 | 14.063 | 11.045
B ga Ao de B | R BRI B6R
£ 2.980| 2.347| S789| 0908 5’2 52071 | 4140 | 15.504 | 12177
1 3.400| 2,670 78 4 54.40 | 42.73 | 16.000 | 12.566
Y 3838 3014 1.1280| 8866 56.11 | 44.07 | 16. 6.962
g 4303 3370 1.2656| 904 ié 57.85 | 45.44 | 17.016 | 131364
£ 47950 3.766] 1.4102] 1.1075 s 59.62 | 46.83 | 17.535 | 13.772
| oM od e b | ua | g am
gg 6.428]  5.049 906| 1.4819 S 6508 | 5111 | 19.141 | 15.033
7.026] 5.518 6230 % 66.05 | 52.58 | 10.601 | 15.466

élz 7.650 6.008| 2. 7671 5 68.85 | 54.07 .2 5.904
8301 6.520] 2.4414] 1.0175 y 70.78 | 55.50 | 20.816 | 16.349

;2 8,978  7.051| 2.6406| 2.0739 nyz 7273 | 57.12 | 21:391 | 16.800
0.682| 7.604| 28477 22385 , 74.70 67 073 | 17.257

i 10.41 8.178) 3.0625| 2.4053 1 78.71 25 | 22.563 | 17.721
v 11.17 | 8773 3.2852| 258 e 78.74 | 61.84 | 23160 | 18.190
2 11.95 | 9.388| 3.5156] 2.7612 5 8081 | B3.46 | 23.766 | 18.665
1276 | 10,02 7539 2.9483 i 8280 | 65.10 | 24.370 | 19147

2 13.60 | 10.68 | 4. 1416 5 85.00 | 66.76 | 25.000 | 19.635
% 1446 | 11.36 | 4.2539| 33410 % 87.14 | 6844 | 25629 | 20,129
14 15.35 | 1206 | 4.5156| 3.5466 iy 80.30 | 70.14 | 26.266 | 20.629
EH 16.27 | 1278 | 4.7852| 3.7583 i 01,49 | 71.86 | 26.010 | 21.135
iz 17.22 | 13.52 | 5.0625] 3.9761 ;2 93.72 | 73.60 | 27.563 | 21.648
18.19 | 1428 | 5.3477| 4.2000 05.06 | 7537 | 28.223 | 22166

34 19.18 | 1507 6406| 4.4301 3y 77.15 | 28.801 | 22.601
;4 2020 | 1586 | 5.9414| 4.6664 4 1006 | 7895 | 20.566 | 23.221
a 21.25 | 16.60 | 6.2500| 4.9087 ,;2 102.8 | 80.77 | 30.250 | 23.758
343 | 1h& | 88608| 24Ti8 1076 | Sida |8rea | 34800

32 24.56 | 1929 | 7.2227| 5.6727 ;E 110.0 | S6.38 | 32,348 | 25.406

§ 2571 | 20.20 | 7.5625| 5.0396 112.4 88,20 | 33.063 | 25.967
26,90 | 2112 | 7.9102| 6.2126 1149 | 90.22 | 33.785 | 26.535

28110 | 2207 | 8.2656| 6.4918 117.4 | 9217 | 34.516 | 27.109

20.34 | 23.04 | 8.6280| 6.7771 1 119.0 | 04.14 | 35.254 | 27.688




ST. PAUL FOUNDRY CO. 83
WEIGHTS AND AREAS OF m AND
; ® BARS
ONE CUBIC FOOT OF STEEL WEIGHING 489.6 POUNDS
“ Weight | Welkht Welght | Welght
Diameter of of ® | Area of | Area of Diameter of = of ® | Area of | Area of
of ® or Bar Bar ® Bar | ® Bar of ® or Bar Bar ® Bar | ® Bar
Side of ® pe; L%n. pel; Lin. Sideor ® pe; Lin. |m1|; Lin.
‘00 ‘0ot ‘oot oot
Inches Pounds | Pounds |Sq. Ins.|Sq. Ins. Inches Pounds | Pounds |8q. Ins.[Sq. Ins,
r ' 22.4 | 06.14 | 36.000 | 28.274 9 275.4 | 2163 | 81000 63.617
# 370 | Yooz | 37550 [ 204k # 3431 | 2233 | 53230 63307
5 E 30.2 | 1022 | 387 30.069 {14 287.0 | 2254 | 84410 66.206
< ii 32.8 | 1043 | 30.063 | 30.680 iy 200.0 | 228.5 | 85563 67.201
35.5 | 106.4 | 39.848 | 31.296 g 294.9 | 2316 | 86.723| 68.112
B 382 | 1085 | 40.641 | 31.019 b 2988 | 2347 | 87.801| 69.020
4000 | 110.7 | 41 32.548 4 3028 | 237.8 | 89.066| 69.953
14 43.6 | 112.8 | 42.250 | 33.183 i 306.9 | 241.0 | 00.250| 70.882
o 465 | 114.9 | 43.066 | 33824 74 3109 | 2442 | 91.441| 71818
] 402 | 117.2 | 43891 | 34472 ] 3150 | 247.4 | 92641 72760
521 19.4 | 44723 | 35.125 319.1 | 25006 | 03:848) 73.708
o 8| 1230 | 484 | 35450 o 1373 | 3577 | Se%u| 7365
{2 60.8 | 128.2 | 47.286 | 37.122 § 3316 | 2604 | 97.516| 76.589
g 63.6 | 128.5 | 48129 | 37.800 % 335.8 | 2637 | 08.754| 77.561
7 66.6 [ 130.9 | 49.000 | 38.485 10 3400 | 267.0 | 100.00 | 78.540
# 998 | 1358 | 50760 | 30871 i sive | 3738 10233 | E05%8
;ﬁ 75.6 | 137.9 | 51.660 | 20574 i 3520 | 277.1 | 10879 | 51.513
iy 78.7 | 140.4 | 52.563 | 41.282 y 357.2 | 280.6 | 105.06 | 82.516
i 81.8 | 1428 | 53.473 | 41.907 i 361.6 | 284.0 | 106.35 | 83.525
;2 $4.0 | 1453 | 54.301 | 42.718 () 366.0 | 287.4 | 107.84 | 84.541
88.1 | 147.7 | 55.316 | 43. T 370.4 | 2009 | 108194 | 85563
¥ 01.3 | 150.2 | 56.250 | 44.170 i 3740 | 2044 | 110.25 | 86.590
sl d s ) x| g g g
52 200.9 | 157.8 | 59.008 | 46.415 n 388.4 | 305.0 | 114.22 | 89.710
204. 60. 3 | 47.173 Q 392.9 | 308.6 | 115.56 | 90.
207. 63. 47.93 B 307.5 | 3122 | 116:01 | 91.821
210, 65.6 | 62.016 | 48.707 % 10201 158 | 118.27 | 92
iy 24, 65, 40,483 g 406.7 | 319.5 | 119.63 | 03.957
s 217, 70 .000 | 50. 11 4114 | 323.1 | 121,00 | 95.033
g | Bio| umslse mom) x| Hgl) mmel i) s
[ 227 .0 | 67.035 | 52.649 ;Z 425.5 | 3343 | 125.16 | 08301
g 231 S1.8 | 68.063 | 53.456 i© 430.3 | 338.0 | 126.56 | 99.402
4. 84.5 | 69.008 | 54.269 4 4351 | 3417 | 127.97 | 100.51
}2 S, 87.3 | 70.141 3 ﬁ 430.0 | 345.5 | 12039 | 101.62
242, 90.1 | 71.191 | 55.914 4448 | 3493 | 130.82 | 102.74
§o| | meimEe mie| G | gen) el ind ey
;2 252, 1 74.391 | 58.426 gg 459.5 | 3609 | 135.14 | 106.14
256 201.5 | 75.473 | 50.276 464.4 | 3648 | 136.60 | 107.
260.3 | 204.4 | 76.563 | 60.132 480.4 | 368.7 | 138.06 | 108.43
264.0 | 207.4 | 77.660 | 60.994 5 4744 | 37206 | 139.54 | 109.
267.8 | 210.3 | 78766 | 61.863 5 479.5 | 376.6 | 141.02 | 110.75
5 271.6 | 213.3 | 79.879 | 62.737 484.5 | 380.5 | 142.50 | 11L.9
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il
TENSILE STRENGTH OF m AND @ BARS
AT 16,000 LBS. PER SQUARE INCH
SQUARE ‘ ROUND
o
& Tensile o Tensile
& Tensile| Area - = @ | Tensile, Aren
Strength| of Strength g Strength|  of
§ g Eg E:f Bar U“" ?i E.‘g‘, Not 'Boar for
A| Tu% | Upset pset z 2% | Upset
Tns Lbs. |Sq. Ins.| Lbs. |Sq. Ins.| Lbs. [[Ins| Lbs, [Sq. Ins.| Lbs. [Sq. Ins| Lbs.
| .213| .026 430 | .0625 1000 026 786
A78| .068 1000 | .1406 2250 068 1770
126 2020| .2500| 4000 % .126 3140
1.328] .202 3230 | .3906 6250 202 4010
1913 .302 4830 | .5825( 9000 % 302 7070
2.003] 419 6720 | .76566] 12250 419 0620
3 3.400 551 8800 | 1.000 16000 || 1 6561 12570
1 4.303 694 | 11100 | 1.2656| 20250 lt} 694 15900
1 5313 .893 | 14200| 1.5625 1 893 19640
1 0.428) 1.057 | 16010| 1.8906| 32500 || 134 1.057 23760
1 7.650] 1.205 2. 114 1.295
1 8.978] 1.515 | 24240 2.6406| 42250 || 135 1.515 33180
1 10.41 | 1.746 | 27000| 3.0625| 49000 l;g 1.746 38480
134| 1195 | 2.051 | 32770 3.5156| 56250 1 2051 44180
2 |13.60 | 2.302 | 36830 4. 2 1 2.302 50270
23] lg‘M 2,650 | 42400 | 4.5156| 72250 25 2.650 56750
2141 17.21 | 3.023 | 48370 | 5.0625| 81000 || 2 3.023 063620
234| 19.18 | 3.419 | 54700 5.6406| 90250 2 3.419 70880
214| 21.25 | 3.719 | 50440 6.2500( 1 2 3.719 78540
2§ 2343 | 4.155 6.8006| 110250 || 2 4.155 86590
2341 25.71 | 4.620 | 73900| 7.5625| 121000 |} 2 4.619 A5030
274| 28.10 | 5.108 | 81720 8.2656| 132250 || 2 5.108 103870
3 | 3060 | 5428 | 86830 9.0000| 144000 || 3 5428 113100
314 33.20 | 5.957 | 95310 | 9.7656| 156250 || 344 5.957 1
d14] 3591 | 6.510 | 104160 |10.563 | 169010 3;1 6.510 132730
334 38.73 | 7.087 | 113300 (11.301 | 182260 || 3 7.087 143140
dlq| 41.65 | 7.548 | 120770 {12.250 | 196000 || 3 7.548 153940
a%4| 44.68 | 8.171 | 130740 [13.141 | 210260 || 335 | 35 G‘B 8.171 165140
33| 47.81 | B.641 | 138260 [14.063 | 225010 || 3 8.641 176720
34| 51.05 | 0.305 | 148880 (15.016 3 9.305 188600




ST. PAUL FOUNDRY CO. 85
PROPERTIES OF EQUAL TEES
Axis 2-2
T
Flange| Stem e ) b (25 R I|r |8
“Tn. | In. | In. | In. Int|Int | In. | In? Int | In, |Ind
6} | 614 | 040 | 045 10.1) 1.32| 3.1
4 }e Y 2.8 | 0.84] 1.4
4 3 34 21 | 0.83] 1.1
3| 34| M 1 1.9 | 0.74] 1.1
33| 34| M 3% 1.4 | 0.73] 0.81
3 i 14 1.2 | 0.64] 0.80
3 T Ve 1.0 | 0.63 0.70
3 % 3 0.90( 0.63 0.60
3 i 7 0.75| 0.62{ 0.50
24| 24| XM 2% 0.52) 0.53 0.42
24| 24| & 3 0.44| 0.52| 0.35
24| 24| & 7% 0.33| 048] 0.20
W) 24| K | 4 0.25| 0.46| 0.22
2 s B 0.23| 043| 0.23
B X % 0.18| 0.42( 0.18
136 18] %1% 0.12| 0.37| 0.14
4] 14| X | X 0.08| 0.32 0.10
14| 14| & 3 0.08| 0.32{ 0.08
14| 1IXK| X X 0.03 0.28 0.07
| 14| & 7 0.03| 0.27| 0.05
1 1 b3 7 0.02| 0.22| 0.04
1 1 £ 1% 0.01| 0.21/ 0.02
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ST. PAUL FOUNDRY CO. 87
STANDARD TEES
Safe loads in pounds—uniformly loaded
Weight LENGTH IN FEET

Bize Per
Flg.&Stem| Foot |~ 1 T T ) . ) | [ -
5 x3 134 | 12836 6423| 4275 3217 2565
B x2145| 109 | 100s0| 5040{ 3363| 2520/ 2013
414x3 0.8 | 10923| 5456 3645| 2733| 2182
414x3 8.4 | 9360 4680 3116 2340 1867
4 x5 15.3 | 37563| 18776 12521 9382 7515
4 x5 119 | 20160 14580] 0720 7200 5827
4 x4 13.5 | 24243| 12127| 8077| 6063| 4848
4 x4 10.5 | 18956 9483| 6311 4736 3701
4 x3 9.2 | 108 3600| 2700 2160
4 x3 7.8 | 0236 d4623| 3071| 2317| 1845
3}524 12.6 | 23760| 11880| 7920 5940| 4747

1534 9.8 | 18596 9202) 6198| 4646 3723
3 saﬁ 117 | 18360| 9180| 6120 4590 3672
314x3 9.2 | 14276 7143 3577 2855
3?3 10.8 | 13556 6783 2711
g x3 8.5 | 10676 5343 2137

15x3 7.5 | 10203 5107
3 x3 9.9 | 13196 6603
3 13 8.9 | 11756 5883
3 x3 7.8 | 10316 5163
8 13 6.7 76| 4443
3 x2 7.1 | 72000 3600 2407 1800| 1440| 1203]7T020| 00| 79s|......
3 x2 6.1 6243) 3127 2081| 1563] 1248| 10404 804 781 691)......
214x3 7.1 | 10080 5040 2520 1260| 1113| 1001
214x3 6.1 | 8640| 4320 2880 1080, 956| 855
2 x211:£ 6.4 | 7076 8543 T1012| s8ssl 7s1f......
21422 55 | 5996) 3003 1203 753f '669|......
214x21¢| 4.9 | 4016/ 2463 : 618
214x21{| 4.1 3836 1923 483
2 x2 4.3 | 8723 1856
2 x2 3.56| 3116 1563
2 xI4| 3.09| 1800 900
15?1;5 3.00| 2283 1147| 720] &573] aer] as2l...|i.iideecaieinns
i 2.45| 2283 1136 235
114x1 247 1676| 838 Torh 5L RS ] B R e e 8
Iaxl 1.94| 1316] 658 438] 331] 264 219]......[ ...}l feeeees
13%x1 o 5 i I e L e ST S ) () e
13x1 T ] (R L R TT Rined bt o ihciel? r I IS e (G

x| P e e B L Tt O [ B W ] W (]
1 =l o.so]Misos] [ S1eliN adek i i sl ikl

Loads to right of heavy line will crack plastered ceiling.
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NOTES ON COLUMNS

The tables for safe loads, pages %0 to 133, for I beam, channel
and plate, angle and plate, single and double angle, Carnegie and
Bethlehem H section, were calculated according to the formula and
with a factor of safety as Indicated in the heading in each case,

As there is no direct solution for the additional material® re-
quired (reduction of the formulae shown) where the loads are ec-
eentrt?ntlly Imposed upon the columns, we give a trial method
herewith.

Assume a section in excess of that required for the direct com-
pression, W + W, and compute the combined flbre stress; if it works
out too small or too large, try again.

Let W = the direct load in pounds.

Wi = the ececentric load in pounds,

M = the bending moment due to eccen-
tric load in inch pounds, i. e.
Wix.

I = the moment of Inertia of column

in direction of bending.

n = the distance from center of gravity
of column to extreme fibre in
direction of bending,

r = radius of gyration.

A = the area of column section, in sq.
. inches,

f — the allowable unit compression in

pounds per sq. inch; then, f
should be equal to or greater
than
W4W, Mn
—+_
A I

the fibre stresses due to compression and
bending respectively.

BENDING FACTOR,
If the bending moment in inch pounds (produced by an eccentric
load) is multiplied by ,_n“z (called the bending factor) the product is

an equivalent direct load on the column producing the same coms-
pressive stress as the bending moment and this product should be
added to the vertical direct loads.
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ST.

LOAD IN THOUSANDS OF POUNDS
Based on Formula 8

VALUES OF SINGLE ANGLES IN COMPRESSION

r=Least Radius of

I=Length of Strut in Inches.

8=8afe Fibre Stress Per Square Inch.
Gyration in Inches.
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13 does not exceed 140,

r

does not exceed 120, To right of heavy line

L
r

To left of heavy line




01

ST. PAUL FOUNDRY CO.

VALUES OF SINGLE ANGLES IN COMPRESSION

[

18000r2

18000

LOAD IN THOUSANDS OF POUNDS
Based on Formula 8§ =

1+

8 =Safe Fibre Stress Per Square Inch,

r =Least Radius of
I = Length of Strut in Inches,

Gyration in Inches,

_To right of heavy line -~ doss not exceed 140-

r
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To left of heavy line % does not exceed 120.
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iR
o VALUES OF TWO ANGLES IN COMPRESSION B Formuls
1
i LONG LEGS TOGETHER s L
- LOAD IN THOUSANDS OF POUNDS FoUROss
s 0k | 2 2
milsws So LENGTH IN FEET
sizEOF |2¥5|255) o2
ANGLES [B<%|E%. 3 E
E24 Eﬁm 3|4 |6 |8 [10[12]|14]168]18
bl
7 x3laxyy 15.0] B.80[r0 =2.26: 132.0| 132.0] 132.0] 132.0] 129.0] 121.4| 113.0| 104.7
=130 132.0] 132.0| 125.3| 112.2| 98.9] 87.3| 77.0| ....
6 x4 =xi§ 20.0{11.72/r*=1.90| 175.8| 175.8| 175.8| 172.8| 159.7| 147.5| 134.6] 122.5
r*=1.71| 175.8| 175.8| 175.8| 1685.8| 151.5| 137.5| 124.3] 112.1
6 x4 x3§ 12.3| 7.22\r*=1.93| 108.3| 108.3| 108.3| 107.1| 99.0{ 91. 84.1] 76.5
r?=1.67| 108.3| 108.3| 108.3| 100.9| 92.1] 83. 74.9| 67.5
B8 x3l4xl4 15.3| 9.00{r*=1.92| 135.0| 135.0| 135.0| 133.5| 123.4| 114.0] 104.1| 954
r*=145| 135.0| 135.01 130.4| 117.1| 104.9| 92. BT na
6 =x3l4x} 11.7| 6.84/r"=1.94| 102.6] 102.6] 102.6| 101.4| 94.4| 86. 79.7| 73.1
rt=143| 102.6| 102.6| 08.5| 88.4| 78.6| 69. 6161 ....
5 x4 x4 14.5| 8.50{r"=1.57| 127.5| 127.5| 126.8| 115.8| 104.0] 93. 83.7| 744
127.56| 127.5| 127.5] 121.7/ 112.1| 101.9] 92.8] B83.7
B x4 x3 96.9| 96.9| 969/ 88.6| 79.6] 7l 64.1] 57.3
=175 96.9| 969 969 91.9| 846 769 69.5] 63.2
B x3l4x}4 13.6| 8.00/r"=1.58| 120.0] 120.0] 119.3] 109.0| 98.6| 88. 78.8| 70.5
r2=1,54| 120.0| 120.0/ 118.6] 107.6| 97.0, 86.7] 77.1| 68.9
5 x3Mx 87| 5.12lr=1.61| 76.8| 76.8| 76.8] 70.6| 64.01 57.5 51.6] 46.1
rr=150| 76.8| 76.8| 75.0| 67.9| G0.9| 54.3] 48.2| 428
5 x3 x4 12.8| 7.50/=1.50| 112.5] 112.5 112.5| 102.8| 03.1] 83.11 74.4| u©6.6
r*=1.30| 112.5| 112.5| 103.5] 91.8| 80.1y 70.1| ....| ....
B x3 & 8.2| 4.80lr*=161| 72.0/ 7200 7200 66.2| 60.0] 539 48.3] 43.2
r=126| 72.0| 72.0| 654| 57.5| 50. A8l sl anee
4 x3Mxl4 11.9] 7.00/r0=1.23| 105.0| 105.0] 94.1| 82.2| 716} 61.6{ ....] .... |
r*=1.63! 105.0| 105.0| 105.0, 06.6| 88.1| 790.3| 710| 64.0
4 x3Mx& 7.7| 4.50{r*=1.26] 67.5| 67.5| 61.3] 53.9| 47.0| 408] ....| -...
rr=159| 67.5| 67.5] 67.5] 61.7| 55.5| 49.8] 44.6] 39.9
4 x3 x4 11.1| 6.50{r*=1.25| 97.5| 97.5| 88.0 77.3| 674 585 ....| .... |
rt=1,39| 97.5| 97.5| 92,5 82.9| 73. 64.5| 568| ....
4 x3 x& 7.2| 4.18/r*=1.27| 62.7| 62.7| 56.9]| 504| 44.0] 38.2| .... i |
rt=135| 62.7| 62.7] 58.8| 52.2| 46. 40.6 D)
314x3 x4 10.2| 6.00r"=1.08] 90.0| 86.4| 75.0, 64.1) 545 .... e
ri=144| 90.0| 90.0/ 864 78.1| 69.4| 61. 544 vy
314x3 x#& 6.6| 3.86{r"=1.10| 57.0| b56.3] 48.9] 41.8) 355 ....| .-.: T
rt=1401 57.9| 57.9| 549 40.2] 43.7| 38. 34.0 - )
314x214x 34 72| 4.220r*=1.10] 63.3| 61.5| 53.5 457] 389 ....|] ..-: =
ri=1.15| 63.3| 622 549 47.4| 406 g
34x214x1{ 49| 2.88/re=1,12| 43.2| 422| 36.7] 3L7] 26.9 Ve
ri=1.18| 43.2| 42.2| 37.0] 31.8] 27.3 S
3 x2l44x4 6.6| 3.84/r*=0.93| 576| b52.0] 43.5] 359 .... b
rr=1.21| 57.6| 57.6] 51.3] 44.6| 38.7
3 x24xl4 45| 2.62/0=095| 39.3] 357 801} 250] ....
=118| 303| 39.1| 345 209| 258 \
3 x2 x¥% 50| 346/r*=0.94| 51.0| 47.1] 39.4] 326| . 5
rt=096| 51.9| 474| 40.0] 333 =l
3 x2 xYy 4.1| 2.38/r°=0.96| 357| 32.6| 27.5] 22. e
=093 357| 322 269 222
244x2 x¥4§ 5.3| 3.10{r*=0.77| 46.0| 37.7] 20.8] ....
rr=1.01| 44.5| 43.6] 37.2| 31.2 i
244x2 xY 36| 212r*=078| 314| 259 207 .... :
=098 318 204] 24.9] 209 |

To left of heavy line idoeq not exceed 120. To right of heavy line ir does not exceed 140.

Radii of Gyration correspond to direction indi

ted by arrowh

——




ST. PAUL FOUNDRY CO.

VALUES OF TWO ANGLES IN COMPRESSION By Formula
SHORT LEGS TOGETHER Haue1s000. . 80:"0
LOAD IN THOUSANDS OF POUNDS 1+ {8000
o] §
el 1 LENGTH IN FEET
SIZE OF 381e351 =3
ANGLES 18931908 EE 46| a8|10]i12]1a]|16] 18
B
BSA|°E <)
7 x3Mxo 15.0] 8.80|r? =0.95/132.0 |119.9 |101.1 | S4.2 AR o T e T
r*=3.56/132.0 |132.0 |132.0 |132,0 | 132.0| 132.0] 132.0] 131.3
6 x4 =xij 20.011.72jr*=1.13|175.8 |171.83|150.56 (1299 | 111.3] ....| ....| ....
r2=2971175.8 [175.8 (1758 [175.8 | 175.8| 175.8] 170.9| 162.8
6 x4 =xi4 12.3| 7.22[r'=1.17|108.3 [104.6 | 04. 81.8 i1 | MR R R ot
r?=2.921108.3 |108.3 (108.3 [108.3 | 108.3] 108.3| 104.6| 99.6
6 =x3lixl4 15.3! 9.00{r*=0.97|135.0 |124.2 |104.9 | 87.3 ] (e I R (e
r?=3.02{135.0 |{135.0 [135.0 [135.0 | 135.0| 135.0/ 131.9| 125.8
B8 =x3l4xdg 11.7| 6.84|r*=0.99|102.6 | 95.0 | 80.8 | 67.9
r?=3.00/102.6 [102.6 [102.6 [102.6 | 102.6| 102.6| 100.3| 95.6
5 24 =z} 14.5| 8.50|r*=1.18/127.5 |126.8 |112.1 | 96.9 (2o e L sl M
rt=240|127.5 |127.5 |127.5 |127.5 | 127.5| 120.3| 113.0| 105.5
B x4 x4 11.0{ 6.46/r*=1,20| 96.9 | 96.9 | 85.8 | 74.7 M,B.
ri=238| 96.9 | 96.9 | 96.9 | 06.9 96.3| 90.8| 85.2] T79.6
B =x3l4xl4 13.6| 8.00{r*=1.01{120.0 (1125 | 95.9 | 80.6
r?=247|120.0 |120.0 [120.0 [120.0 | 120.0| 114.6] 107.6] 101.4
B x3lax & 8.7 5.12r°=103 768 |724 | 8224 FRT8 L.iel el man ek
r’=244| 76.8 | 76.8 | 76.8 | 76.8 76.8 72,9[ 65.4] 64.0
B x3 x4 12.8( 7.50|r*=0.83{112.5 | 95.0 | 77.3 ey PR PRt | B
rt=254/112.5 [112.5 [112.5 |112.5 5| 108.7| 102.2] 96.3
5 x3 x& 8.2| 4.80/r*=0.85| 72.0 | 61.7 | 50.5
r?=251| 72.0 | 720 | 72.0 | 720 72.0| 69.2] 65.01 61.2
4 x34xlg 11.9| 7.00|r*=1.04|/105.0 | 99.6 | 85.6 | 72.6 ;5 (S e B D] TR
rt=1.94/105.0 [105.0 [105.0 | 103.8 06.6] 88.7| 81.6] 748
4 x3laxf 7.7] 4.50ir0=1.07| 67.5 | 64.8 | 559 | 47.7 202148 ) gl g LR
rt=191| 67.5 | 67.5 | 67.5 | 66.4 61.7| 56.6| 520, 474
4 x3 x4 11.1| 6.50ir*=0.87| 97.5 | 846 | 70.0 | 56.9
ri=201| 97.56 | 975 | 97.5 | 975 90.8] B46] 779 715
4 x3 x4& 7.2| 4.18jr°=0.89| 62.7 | 55.1 | 45.7 | 374
r1=197| 82.7 | 62.7 | 62.7 | 624 58.0| 53.7| 494| 450
314x3 xg 10.2| 6.00{r*=0.88| 90.0 | 78.6 | 65.0 | 53.3 e e | R s
r1=1.75 90.0 | 90.0 | 90.0 | 85.9 78.6| 714l 64.6] 58.7
314x3 x& 6.6] 3.86/r2=0.90| 57.9 | 51.3 | 425 | 35.04] ....| ....] ...] ....
r2=171|.57.9 | 57.9 | 679 | 546 50.0, 45.3| 40.9] 36.9
314x214x35 7.2| 4.22|r*=0.72| 60.79| 48.8 | 38.3 S | s (s | s s
r1=1.79| 63.3 | 63.3 | 63.3 | 60.8 56.0, 509 46.4| 41.9
314x214x14 4.0 2.88r'=0.74| 420 | 34.0 | 26.7 £, . d Bt Iy 2
=176 43.2 | 43.2 | 43.2 | 41.2 87.7| 34.5| 31.2) 232
3 x2l4x3g 6.6] 3.84|r°=0.74| 56.0 | 454 | 356
r=152| 576 | 657.6 | 66.6 | 51.3 46.0| 41.0] 36.7
3 x2laxlY 4.5 2.62{r"=0.75| 38.4 | 31.2 | 24.7 ot IR Sl o
rt=1.50| 30.3 | 30.3 | 354 | 348 31.2| 27.8| 247 ....
3 32 x34 5.9] 3.46|ro=0.560]| 44.1 | 324
rt=1.59 51.9 | 51.9 | 51.9 | 47.5 42,7 38.3] 34.3] 30.7
3 x2 x¥4 4.1| 2.38/r*=0.58| 31.0 | 23.1
rt=1.56| 35.7 | 35.7 | 35.5 | 32.2 29.1] 26.0) 233 20.7
214x2 x3 5.3| 3.10{r°=0.58| 40.4 | 30.1
rt=1.32| 46.5 | 46.5 | 43.0 | 38.2 333 204
24432 x} | 3.62 2.12/r*=0.59| 27.9 | 209 |
rt=1.29 31.8 | 31.8 293 258 22 197

To left of heavy line I? does not exceed 120,

Radii of Gryation correspond to direction indicated by arrowheads.

To right of heavy hue — does not exceed 140.




ST. PAUL FOUNDRY CO.

EQUAL LEGGED ANGLES

VALUES OF TWO ANGLES IN COM-
PRESSION

LOAD IN THOUSANDS OF POUNDS

tﬁ‘-—

1+ 18000:2

k-] -l g LEN
3 GTH IN FEET
wongs 333 3 =
T8l 5e 5
IR 35 4,a|s |o‘|2|14l|a 18
8 x8 x4 | 204 15500 =251 5| 232.5|232.5 | 232.6 i 107.7
r? =3.40 232.5(232.5 |232.5 220.0
6 x6 x3{ | 28.7 | 16.88/r*=1.83| 253.2| 253.2253.2 |246.0 171.1
=2.73| 253.2| 253.2/253.2 |253.2 225.6
6 x6 x4 | 106 | 11.50/r=1.86| 172.5| 172.5{172.5 |167.6 118.5
r=268| 172.5) 172.5/172.5 [172.5 151.7
6 x6 x3 | 140 | 8.72=187| 130.8| 130.8/130.8 |127.9 90.5
r1=267| 130.8| 130.8/130.8 | 130.8 115.0
6 x5 x} | 162 | 9.50r°=154| 142.5 142.5(140.9 [1278 81.0
r1=2281 142.5) 142.5/142.5 [142.5 113.9
5 x5 x3 | 123 | 7.22r*=1.56| 108.3| 108.3(107.1 | 97.8 63.2
r1=2.26| 108.3! 108.3{108.3 |108.3 85.0
4 x4 x4 | 128 7.50/r0=1.22| 112.5/ 112.5{100.3 | 88.0
r?=1.88| 112.5 112,5/112.5 | 110.0 778
4 x4 x¥ | 98| 572/rv=1.23| 848 858 76.0 | 67.1
=186 B58 858/ 858 [ 83.9 58.9
4 x4 x4 | 82| 4s80l0=124| 72.0/ 72.0/ 65.0 | 56.7
=185 720 72.0| 72.0 | 70.0 490.1
B4x8L4x3¢ | 85| 4.96(v=1.07| 744 71.5/ 61.6 | 526
=167 744| 744] 744 | 603 46.4
34x34x A | 72| 418\P=108| 627 60.2] 52.3 | 44.7
=1 62.7| 62.7| 62.7 | 58.0 38.5
3 23 x| 72| 422= 91| 63.3 564 468 | 386
r*=146| 63.3] 63.3| 61.2 | 55.3
3 x3 x4 6.1 | 3356/= 02| 53.4| 47.9| 40.0 | 33.0
ri=1.45| 534| 53.4| 51.6 | 46.0
3 x3 x| 49| 288r= 432 38.7) 326 | 26.9
ri=143| 43.2| 43.2) 41.5 | 37.2
214x24x35 | 5.0 | 346(°= 75| 507 41.2) 326 | .....
r2=1.26| 51.9) 519 47.1 | 41.5
214x24x& | 50| 294/r°= 76| 434 3520 28.1 | .....
r2=1.25 44.1) 44.1] 30.8 | 35.0
2}4x24x){ | 4.1 | 238)rr= 77| 853 28.7) 229 | .....
=124 357 35.7] 82.2 | 28.1
2 22 x3 | 47| 272r0= 59| 359) 208 .....].....
r=107| 408| 89.2| 33.8 | 28.9
2 32 x& | 392 230~= .60 305 28.0.....|.....
r1=105| 34.5| 32.7| 284 | 24.0
2 x2 x| 3819 1ssk= 61] 281 103 ..... . ....
ri=104 282 2658 23.0/| 10.5 s

To left of heavy line - does not exceed 120.  To right of heavy line --does not exoeed 140.

Radii of gyration

d to di

43

At oa Jb,-"
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ST. PAUL FOUNDRY CO.

95

VALUES OF TWO ANGLES STARRED IN COMPRESSION
LOADS IN THOUSANDS OF POUNDS

s li Formula  §= —t000 4'“ 5
\ -‘ 1+ Y000 P
B | For unequal leg m:%k:s. the
rf:h 8 angle between axes B-B and B ity
2__'" ' C-C varies between 10° and a P——
3 34°. Values are given for tie &
\C plates 3¢* thick. Least radii
of gyration are on nxes C-C. & /
2 Values for axes A-A and B-B I
same As on pages 92 to 04,
VALUES FOR EQUAL LEG ANGLES
X Area |Wt. Per |Least LENGTH IN FEET
Size of Angles |915in2|Ft. Lbs/tine| 4| 6 | 8 | 10| 12 18
8 xB8 x4 8.72 29.8 12.37] 130.8 {130.8 [130.8 [130.8] 130.0 0| 107.5
b xb xﬁ 9.50 32,4 |1.95] 1425 |142,5 |142.5 [141.7| 131.9 .56| 101.5
7.22 24.6 (1.98] 108.3 [108.3 [108.3 |107.6] 100.3 H 78.3
4 x4 x4 7.50 25.6 [1.53] 112.5 (112.5 {110.6 |100.9] 90.5 .’!I 64.1
34 5.72 19.6 |1.66] 858 | 85.8 | 85.3 | 77.4| 70.0 . 50.0
o 4.80 16.4 |11.57| 72.0 | 720 | 71.6 | 65.4| 588 . 42.0
314x34x¥ 4.06 17.0 {1.35| 74.4 | 744 | 69.7 21| 308
% | 48| 144 136 627 | 627 | 5858 313
3 x3x % 4,22 14.4 |1.16] 63.3 | 62,6 | 54.9
i} 3.56/ 12.2 11.16] 53.4 | 52.8 | 46.3
2.88) 9.8 |1.17| 43.2 | 429 | 37.7
24 x24xdg 3.46/ 11.8 | .95 51.9 | 47.1 | 39.7
g} 2.94 10,0 | 07| 44.1 | 40.6 | 34.3
i 2.38) 8.1 | 97| 35.7 | 32.8 | 27.7
2 x2x g} 2.30 7.8 | 77| 341 | 279 | 22.1
1.88 6.4 1.771 27.9 | 228 | 18.1
VALUES FOR UNEQUAL LEG ANGLES
Area | Wit. Per |Lesst LENGTH IN FEET
Size of Angles |3 |y jns| Ft. Ths. [lss) 4 | 6 |10
6 =4 =x g 0.50 82.4 |1.56| 142.5 142.5
7.22 24.6 |1.56| 108.3| 108.3
B x3Mxlg 8.00 27.2 [1.35| 120.0{ 120.0|
3% 6.10 20.8 (1.37| 91.5| 91.5
b x3 xl4 7.50 25.6 |1.16] 112.5| 111.2
3 g 5.712 19.6 |1.16{ B5.8] B4.8
4 x3 =x 4.96 17.0 |1.21| 744 744
E % 3.38 11.6 [1.23| 50.7| 50.7
34x3 x 4.60 15.8 [1.20{ 69.0] 69.0
K 3.12 10.8 [1.22{ 46.8] 46.8
3 x2Mxig 3.84 13.2 (1.00| 57.6| 53.6
4 2.62 9.0 |1.00] 39.3] 36.6
24x2 x4 3.10 10.6 | .78] 46.2| 37.9
M 2,12 7.2 | 78] 81.8] 259

Values to left of solid heavy line do not exceed 140 for ri

Values to left of dotted heavy line do not exceed 160 for %

Values for

% in excess of 180 are not given,




06 ST. PAUL

FOUNDRY CO.

i
——

MAXIMUM BENDING STRESS-

SAFE LOADS ON

COLUMN BASES

18,000 POUNDE PER SQUARE INCH.

a ’I’ ROLLED STEEL SLABS FOR

Toad Pressure on Slab Suooport, Pounds per Square Inch.
Size of [Thou- 500 600 - 750 -
Column.| sands Thick- | Thick- Thick-
of N |M| ness | Wt. | N | M| ness. | Wet. | N | M| ness. | Wt.
Lbs.
In. | In| In. |dbs. | In. |In| In. |Lbs. | In. |In| In. |Lba.
50 14 | 10 1 50 14 | 10 3 50 14 [10] 1 & 50
75 ) 14 |11 1 55| 14 |10 1 50 16 (11| 1 75
4x6" | 100 16 |13 3 88| 16 |11 2 100 16, 11%)] S 100
orlarger.| 125 | 16 | 16| 2 145 | 16 |13| 2 118 | 16 (11| 2 100
150 19 |16]| 2 172 | 16 |16 2 145 | 16 |13| 2 118
175 | 20 (18| 2 204 19 |16 2 172 16 (15| 2 136
14 |10] 14 50| 14 |10 13 50 14 [10] 14 50
75.] 14 |11 14 55 14 |10} 1 50 14 |10] 1 50
8”x614"| 100 | 15 |14 14 74 14 |12] 1 60| 14 (10| 1! 50
orlarger,| 125 | 16 (16| 1lg 109 | 16 (13| 1 88| 14 [12] 1 60
150 | 19 |10 2 172 16 |16 | 2 145 16 [13]| 1 88
75 14 111 1Y 55 | 14 |10 1 50 14 |10] 1 ﬁ 50
100 | 15 | 14 14 T4 14 12| 1 60 14 (10| 1 50
125 16 | 16 114 109 16 (13| 1 88 14 (12| 1M 60
150 | 10 |16]| 2 172 16 |16 134 109 16 |13 lﬁ 88
B”x8" | 175 | 20 |18 | 2 204 19 |16 2 172 16 (15| 1 102
or larger.
200 20 (20| 2 227 | 20 |17] 2 193 | 17 |16]| 2 154
250 | 24 |21 3 428 | 21 |20 24 207 | 20 |17 23 | 241
300 | 25 |24 3 510 | 24 |21 3 428 | 24 |17| 3 347
350 | 28 |25| 3y 694 | 25 |24| 3 510 | 24 |20| 3 408
400 | 20 |28 34 805 | 28 |24 34 666 | 24 |23| 3 469
15 | 14 14 74 14 |12 1Y 60 14 |10} 1 ;'5 50
125 18 | 14 lﬁ 89 15 | 14 X 74 14 (12] 1 60
10"x8" | 150 19 |16 1 129 16 | 16 2 109 16 | 13| 1149 88
orlnrger,| 175 | 20 |18 ]| 2 204 19 | 16 1 129 16 |15 1M 102
200 20 |[20] 2 227 | 20 |17 2 193 17161 2 154
250 | 24 |21| 24 357 | 21 24 7 20 | 17| 2 193
125 | 18 |14 14 89 15 | 14 1 74 14 |12] 1 60
150 19 |16 ]| 1l 129 16 |16 1 100 15 [14] 1 74
175 | 20 |18]| 2 204 19 |16] 1} 129 16 |15] 1 102
20 2 227 | 20 |17] 2 193 17 |18] 1 116
250 | 24 |21 244 357 21 S 238 | 20 (17| 2 193
l(il"xﬁ” 300 | 25 |24 | 2} 425 | 24 |21 24 357 20 (20] 214 | 283
or larger.
350 | 28 |26 3 505 | 25 (24| 3 510 | 24 (20| 3 408
400 | 20 [28| 3 BO5 | 28 (24| 3 666 24 22| 3 449
450 | 82 (28| 8! 880 | 28 |27| 3 750 | 25 |24| 3 510
32 |31 3 984 | 30 |28 3 833 | 28 |24| 3 ﬁ 666
550 | 34 (32| 4 1233 | 32 |20 4 1052 | 28 (26]| 3 722
600 | 36 1331 4 1346 | 32 131 4 1124 | 32 |25] 4 207

Instructions for Ord

lering are given on page 266.

Courtesy Bethlehem Steel Co.




ST. PAUL FOUNDRY CO. 97
SAFE LOADS ON [
ROLLED STEEL SLABS FOR i
COLUMN BASES 2 l
- A —
MAXIMUM BENDING STRESS: 18,000 POUNDS PER BQUARE INCH.
Pressure on Slab Support, Pounds per Square Inch,
A Load, 500 600 ;
) B’T" of |Thou = s
Column.| gqpds Thick- Thick- Thick-
L%i' N |M| ness. | Wt. | N | M| ness. | Wt. | N | M| ness. | Wt.
) | 1n. |In]| In. Lbs.| In. | In| In. Lbs.| In. | In| In. Lbs.
I 100 15 | 14 1 74| 14 |12 ) ] 60| 14 |10 1 50
. 125 | 16 |16 lﬁ 109 | 15 |14 1,;L§ 74 14 |12 1% 60
i 12/'x8"” | '150 19 | 18 144 120| 18 |14 lié 89| 16 |13 1 88
I oprlarger.| 175 | 22 16| 2 199 | 19 |16]| 1 120 | 16 | 15 1;2 102
r 200 20 (20| 2 227 | 20 | A7 2 193 | 17 |16] 2 154
| 250 25 |20 2 283 | 21 |20 214 207 | 20 |17| 2 193
125 18 | 14 lbg 80| 15 | 14 1 74 | 14 |12 1 60
150 10 | 16 1% 120 | 18 |14 1 89| 15 | 14 1 T4
I 12"x10”| 176 | 20 |18 2 204 | 19 |16 1 129 | 17 | 14 1 B4
“orlarger.| 200 20 20| 2 227 | 20 |17] 2 193 | 17 | 16 1 116
250 | 25 |20]| 2 283 | 21 |20]| 2 238 | 20 (17| 2 193
300 25 124 2% 425 | 24 |21 214 357 | 20 |20| 214 283
350 28 |25]| 3 595 | 25 [24] 3 510 | 24 |20| 2 340
200 20 20| 2 227 | .21 |16 134 143 | 17 | 16 114 116
250 25 20| 2 283 ( 21 |20 2 238 17 2 193
25 | 24 214 425 | 24 |21 Sﬁ 357 | 20 |20] 2 227
350 28 25| 38 505 | 25 |24 2 425 | 24 |20]| 2 340
400 29 |28 3 600 | 28 |24 ] 571 | 24 |22| 2 374
450 | 32 |28 314 880 | 28 |27| 3 643 | 25 |24]| 3 310
12"x12"| 500 | 32 | 31| 3l 084 | 30 |28 | 314 833 | 28 |24| 31 666
‘orlarger.| 550 | 34 |32| 3 |[1079 | 32 |29 3lq 920 | 28 | 26| 314 722
600 | 36 |33 | 4 1346 | 32 |31 4 1124 | 29 | 28| 314 805
650 | 36 |36 | 4 1460 | 34 |32] 4 1233 | 32 |27]| 4 979
T00 39 |36 4 ié 1790 | 36 (33| 4} [15156 | 32 [29| 4 1052
750 | 40 |38 4 1938 | 36 |35 | 414 |1607 | 32 | 31 4 1124
S00 40 |40 5 2267 | 37 |36 414 [1698 | 36 | 30 4;2 1377
850 | 43 |40)| &5 2437 | 40 (35| & 1983 | 36 | 32| 4 1469
j 100 16 | 14 13§ 70| 16 |14 14 79| 16 |14 14 79
126 | 18 |14| 13 | 0| 16 (14| 1% | 70| 16 |14 i | 19
150 | 19 |16| 13 | 120 | 18 |14 | 1i§ 89| 16 |14| 1 70
g47x8"” | 175 | 22 |16 14 150 | 19 |16 14 120 | 18 | 15 144 102
‘orlarger.| 200 | 20 |20| 2 227 | 21 |16 1) | 143 | 17 |16 2 154
250 | 25 |20 2 283 | 21 |20]| 214 297 | 20 |17 | 2 193
300 | 25 |24 a3 510 | 24 |21 215 357 | 24 (17| 244 280

[nstructions for Ordering are given on page 266,
Courtesy Bethlehem Steel Co.
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ST. PAUL FOUNDRY CO.

P

8\M

d

- —

SAFE LOADS ON

ROLLED STEEL SLABS FOR

COLUMN BASES

MAXIMUM BENDING STRESS: 18,000 POUNDS PER SQUARE INCH.

Pressure on Slab Support, Pounds per Square Inch.

sl pied, 500 600 750
Golunin. {aands Thick- [y | Thick- Thick-
of N | M| ness. | Wt. | N |IM| ness. | Wt. | N | M | ness. | Wt,
Lbs,
In. | In| In. Lbs.| In. | In| In, Lbs.| In. | In| In. Lbs,
125 18 | 14 1 89| 16 |14 114 79| 16 | 14 1 70
1o M 18l 1S (50 ds || 1% [ B8 18| W
175 22 |16 14 150 | 21 | 14 15 104 | 17 | 14 114 84
14”x10"| 200 20 | 20 2 227/ 21 |16 'l 143 | 17 | 16 lig 116
or larger.| 250 25 | 20 3 283 | 21 |20] 2 238 | 21 |16 1 143
300 25 [ 24 2ﬁ 425 | 25 | 20 2 283 | 20 |20 214 283
350 20 | 24 2 403 | 25 |24| 3 510 | 24 (20| 2} 340
200 20 |20 2 2271 21 |18 144 143 | 20 |14 li-é 00
14"x12"| 250 25 |20 2 283 | 21 |20 2 238 | 21 |16 1 143
orlarger,| 300 | 25 | 24| 2 425 | 25 20| 2 283 | 20 |20]| 2 227
350 29 | 24 ZE 403 | 25 |24 | 24 425 | 24 |20} 2 272
400 29 |28 3 600 | 28 |24 )| 3 571 | 24 |22| 2)4 374
200 20 [20] 2 22741 211 16 144 143 | 17 | 16 lié 116
250 25 |20 2 283 | 21 |20 2 238 | 21 |16 1 143
300 25 | 24 Qﬁ 4251 25 | 20 2 283 | 20 (20| 2 227
350 20 | 24| 2 403 | 25 | 24 24 425 | 24 (20| 2 272
400 20 | 28| 3 690 | 28 |24 3 571 | 24 | 22| 2% 374
450 32 | 28| 3 762 | 28 |27| 3 643 | 25 | 24 2143 425
500 | 32 |31 34 984 | 30 |28 3 714 | 28 |24} 3 871
550 | 34 | 32| 314 1079 | 32 |20 | 314 920 | 28 (26| 3 619
600 36 |33 4 1346 | 32 | 31 314 0984 | 29 |28 3 805
650 36 | 36| 4 1460 | 34 | 32| 314 1079 | 31 |28 3 861
14"x14"| 700 39 |36 4 1501 | 36 |33 | 4 1346 | 32 | 20 314 920
orlarger.| 750 | 42 | 36 4? 1028 | 36 |35 4 1428 | 32 | 31 4 1124
800 40 (40| 4 2040 | 37 (36 4 ﬁ 1698 | 33 [32| 4 1197
850 43 |40 | 414 [2193 | 39 |36 | 4! 1790 | 36 | 32| 4} |1469
900 44 | 41 5 2556 | 40 |38 | 419 [1038 | 36 |33 | 414 |1515
050 44 |43 5 2680 | 40 (40| 5 2267 | 36 | 35| 414 |1607
1000 45 | 44 5 2805 | 42 [40| 5 40 | 34| 5 1927
1050 48 | 44 5l (3201 | 44 (40| 5 2403 | 40 | 35| 5 1983
1100 48 | 46| 5lg (3441 | 44 (42| 5 2618 | 40 | 37 5 2097
1150 48 | 48| 514 3500 | 44 |44 | 514 3017 | 40 | 38| & 2153
1200 50 |48 | 514 3740 | 46 |44 5lg |3154 | 44 |37 514 (2537
1250 52 48| 6 4243 | 47 |44 5l (3223 | 44 | 39 514 |2674
1300 52 |50] 6 4420 | 48 (45| 6 3672 | 44 |40| 5} |27T43

Instructions for Ordering are given on page 266,
Courtesy Bethlehem Steel Co.
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SAFE LOADS ON '

ROLLED STEEL SLABS FOR N

COLUMN BASES 2 !
l——”—.—.

MAXIMUM BENDING STRESS: 18,000 POUNDS PER SQUARE INCH.
Lodd Pressure on Slab Support, Pounds per Square Inch,
Size of |Thou- 500 600 750
Column.|sands Thick- Thick- Thick-
L%f N | M| pess, | Wt. | N [ M| ness. | Wt. | N | M| ness. | Wt.
8,
In, | In,| In Lbs. | In, | In,| In Lbs.| In. | In]| In, |Lbs,
450 32 |28 38 762 28 [27]| 3 643 25 |24 24 425
32 |31 Sﬁ 084 30 | 28| 3 714 28 |24| 3 571
550 34 |32 8 1079 33 | 28 3ﬁ 016 | 28 |26]| 3 619
600 36 | 33| 3% |1178 | 32 |31 3 984 29 |28) 3 690
650 | 36 |36 | 4 1469 34 |32| 3} |1079 31 |28| 34 861
700 | 39 |36 4 1591 36 |[32| 4 1306 32 |29| 34 | 920
750 40 | 38| 4} (1038 36 [35] 4 1428 | 32 |31]| 3M 984
800 40 |40 | 444 37 |36 4 1510 33 32| 4 1197
850 42 | 40 Gﬁ 2142 | 30 |36| 414 1790 | 35 |32 4 1269
900 45 (40| 4 2205 40 | 38| 419 |1938 | 36 4 1346
1414"x | 950 44 43| 5 2680 | 40 | 40 4§ 2040 | 36 |35 4;2 1606
154" (1000 45 |44 | 5 2805 | 42 4 2142 | 37 |36 4 1698
or larger,|1050 48 | 44 5 2992 44 (40| 5 2403 | 39 ié 1780
up to 1100 | 48 (46| 5 3441 | 46 |40| 5 2607 | 40 |37 | 4 887
17'x17”(1150 | 48 | 48| & 3500 | 44 | 43 5 2680 | 40 |38| 5 2153
1200 50 | 48| 5 3740 45 | 44 Sﬁ 85 | 40 |40| 5 2267
1250 52 |48 | 514 3800 | 47 |44| &5 3222 42 |40 5 2380
1300 52 | 50 515 |4052 | 48 |45| 5l¢ 3366 | 44 | 39| 514 |2674
1350 52 | 52 6 4597 48 | 47 514 |3516 44 |41 Sﬁ 2811
1400 | 54 | 52 6 4774 48 | 48| 6 3917 44 (42| 5 2880
1450 56 | 52 (i} 4050 50 | 48 6 44 (44| 6 201
1500 | 57 | 52 6 5039 52 |48 6 4243 45 |44| B 3366
1550 | 56 | 55| 634 [5672 48| 6 4406 47 |44 6 516
1600 | 57 | 56| 614 (6879 | 52 | 51 Bié 4884 48 |44 6 590
1650 59 | 56 6lg  |B08S 53 | 52 6 5076 50 |[44| 6 3740
1700 61 | 56 614 (6291 a4 | 52 6lg (5171 48 |47 | 614 155
1750 | 62 | 56 7 0886 56 | 52 614 |5363 49 | 48 ﬁgg 14332
1800 64 | 56 1 7108 56 | 53 | 614 |[5466 52 |46| 6 4405
18560 |..: .. L o s | R 56 | 55 T 6109 52 |47 ﬁié 4501
b 0 Ll OSSR (] Sy 1 oo 57 | 58 T 6331 52 |49| 6 4603

Instructions for Ordering are given on page 266,
Courtesy Bethlehem Steel Co.




ST. PAUL FOUNDRY CO.

A N

A NEWEER

PR ———

N\
u\‘;&'l‘l-l |
N
s ‘\nw AT W

AN A
‘.\v“j:}%:}.“é{-— o

%" ‘\ci“‘ e L

SR AL-R R
\‘\13 @A'in'!l'

steel, 500.

Tons of structural

Fabricated by St. Paul Foundry Co.

STRUCTURAL STEEL FRAME FOR PAPER WAREHOUSE, WALDORF PAPER PRODUCTS CO.
Building 81x342, height to bottom of trusses 56 feet.
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*CARNEGIE COLUMNS
SYMBOLS

Refer to properties tables for the computed figures on the above
items.
I—Moment of Inertia
S—Section Modulus
r—Radius of Gyration
Indicated dimensions for various sizes of Carnegie columng are
shown in the following tables,

*TABLES INCLUDE

Standard I Beam Columns
Carnegie H Beam Ceolumns
Illinois H Beam Columns
Carnegie Beam Columns
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ST. PAUL FOUNDRY CO.

8" AND 9” CARNEGIE COLUMNS

DIMENSIONS AND PROPERTIES
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See page 101 for cut.
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8" AND 9" CARNEGIE COLUMNS )
ALLOWABLE CONCENTRIC LOADS IN THOUSANDS OF POUNDS

UNSUPPORTED LENGTH IN FEET

ST. PAUL FOUNDRY CO.
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Loads to right of heavy vertical lines are for Secondary Members only.
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ST. PAUL FOUNDRY CO.

12" CARNEGIE COLUMNS

DIMENSIONS AND PROPERTIES
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ST. PAUL FOUNDRY CO. 113

BETHLEHEM COLUMNS

Refer to properties tables for the computed fizures on the above
items.

SYMBOLS
I—Moment of Inertia
§—=Section Modulus
r—Radius of Gyration

Indieated Jdi i for vari sizes of Bethlehem columns
are shown in the following tables.
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LATTICED CHANNEL COLUMNS
SAFE LOADS IN THOUSANDS OF POUNDS

Based on Formula 8 = —-I—h—
1+ T<o00r:

Size of Cs 6" 7 8 9’ 1o 12° 15"
8.2  10.5) 9.8 14.75 [11.5 16.25/134 250|153 25.0/20.7 30.0|33.9 400
Area of
Section L?Bl 6.18| 5.70| 8.68| 6.70 9A5r-| 7.78(14.70| 8.92|14.70{12.06/17.64|19.80|23.52
Least Ra-
dius of | 2.34] 2.21] 2.72| 2.50| 3.11| 2.80| 3.45| 3.08| 3.84| 3.52| 4.61| 4.28 5.50| 5.44
Gyration
Distance I
back to | 3.60| 3.37| 4.33| 3.91| 5.06| 4.71| 5.54| 4.78| 6.27| 5.70| 7.69| 7.23| 0.46| n.21
back Cs =24 s | it | s— —
Length Ft.
10 71.4| 02.7| 85.5/130.2/100.5/143.4|116.7(220.5{133.8|220.5|180.9|264.6/207.0|352.8
11 71.4| 92.7| 85.5/130.2|100.5/143.4|116.7|220.5(133.8|220.5|180.9|264.6/297.0/352.8
12 70.6| 90.0| 85.5/130.2/100.5|143.4|116.7|220.5/133.8|220.5|180.9|264.6/297.0/352.8
13 68.6| 56.9| 85.5(128.7/100.5|143.4|116.7(220.5/183.8|220.5|180.8|264.6/207.0|352.
14 66.5) 84.2| 84.5/125.0/100.5|143.4/116.7/220.5/133.8(220.5|180.9|264.6|207.0[352.8
15 64.5 81.5| 82.6/121.3/100.5|141.8/116.7|220.5/133.8|220.5|180.9|264.6/297.0/352 8
16 62.4| 78.3| 80.2|1117.5| 99.4|138.5/116.7|218.0[133.8|220.5|180.9|264.6/207.0|352.8
17 60.3| 75.7| 78.2|113.7| 97.7|134.4[116.7/213.0/133.8(220.5|180.9/264.6|207 0352 &
18 58.3| 72.5| 76.2/110.7| 95.4|131.0/114.7]208.0{133.8|210.3|180.9|264.6/207.0|352.8
19 56.3| 70.0| 73.7|107.0| 93.0/127.8/112.7]202.9/133.8|214.3(180,0|264.6/207.0|352.8
20 54.7) 67.0| 71.71103.3| 90.7|124.5/110.1|198.0|182.3|210.5|180,9|264.6/207.0|352.8
21 52.0| 64.6) 60.3| 99.7| 88.4/121.1|108.0/193.0/129.3(205.5(150.9|264.6|207.0|352.8
22 50.1| 62.3| 67.4| 96.2| 86.1/117.9/106.0{187.5/127.0|201.6|180.9|261.6/297.0|352.8
23 48.3\"50.5| 65.4| 03.4| 83.7(113.81103.3[152.5/124.7]107.7|180.9|258.6|207.0|352.8
24 T16.6| 57.4| 63.2| 90.0| 81.5/110.6(101.3/178.7]122.0|102.6{175.0}254.1 207.0{352.8
256 44.9) 54.9) 61.4| 86.8| 79.7/107.5| 98.6/173.8/120.0/188.8|175.8/240.6|207 0]352 8
26 43.2 117.6]183.7|172.7|245.0|1207.0|352.8
27 41.6. 115.4{180.0|170.6(240.4|207.0|352.8
28 iy ; } z 1 4]113.0(176.2(167.5{237.3|207.0/348.8
29 ks : . 6 80. B8[110.0[171.3(165.4{232.7|203.7|344.8
Lt
30 Lo i f i .01107.7|167.7/162.2(228.1|200.0|340.8
gai e o "65.5| 86.8| 83.1/T31.6/103.1|159.4|157.0]219.0(250.6{330.7
L R X ] 4| 08.8]151.4/151.8(211.5(274.1/322.0
38 |.... ; “75. 04.6/T13.8|145.6(202.7|268.0[314.3
40 85.0/120.5|135.6/187.1|252.0/206.0
42 ] ) B 130.8]179.0/245.8(286.0
44 es o oA e 7805 125.1/172.5|239.0[278.0
46 AR S 3 ) ISR U ikt 120.6/165.0/230.7(270.2
- P R ] B T I LT B I | 116.2]157.8|224.2|260.6

For londs above heavy lines, ‘IE' is less than 120.
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A P
PLATE AND CHANNEL COLUMNS b i
SAFE LOADS IN THOUSANDS OF POUNDS
o s
Based on Formula 8 = ISDD(:? W -
! Tx000r
Size Plates| Width of plate 8* Width of plate 9* | Width of Plate 10" | Width of Plate 12"
Size Cs 6" 8.2 pounds 7' 9.8 pounds 8" 1 1.5 pounds 9" |1 3.4 pounds
Thickness
Plates M| & | W | X & | %8| KA M & MR
Area of
Column 8.76/ 9.76] 10.76| 10.20| 11.32| 12.45| 11.70| 12.95| 14.20| 15.28| 16.78| 18.28
Section
Weight of
C‘};umll"]l. 20,60 33.00| 36.40| 34.80| 38.060( 42.50| 39.50| 43.70| 48.00{ 51.90| 57.10] 62.20
'er I't.
Least
Radius of | 2.35| 2.35| 2 2,63 2.63] 2.62| 298| 297 297| 3.70 3.68| 3.66
Gyration e o
LengthFt. :
10 131.4| 146.4| 161.4] 153.0| 160.8| 186.8| 175.5| 194.3| 213.0 220.2| 251.7| 274.2
I 131.4] 1464 161.4| 153.0| 169.8| 186.8| 175.5 194.3) 213.0| 229.2| 251.7| 274.2
2 130.7] 145.6| 160.5] 153.0] 169.8| 186.8| 175.5| 194.3| 213.0| 220.2| 251.7| 274.2
3 126.9) 141.4| 155.0| 153.0| 169.8| 186.8| 175.5| 104.3| 2138.0] 220.2| 251.7| 274.2
4 123.2] 137.2| 150.4| 149.5| 166.0| 182.5| 175.5) 194.3| 213.0| 229.2| 251.7| 274.2
5 118.6] 132.2| 145.7| 146.1| 162.1| 177.2| 175.5| 194.3| 211.8| 220.2| 251.7| 274.2
6 114.8] 127.9| 141.0| 141.7| 157.2| 172.9| 171.5{ 189.9| 207.0| 229.2| 251.7| 274.2
7 111.0] 123.7| 136.4| 137.2| 152.3| 167.5| 167.5| 185.5| 202.1| 229.2| 251.7| 274.2
8 107.2| 119.5| 131.7| 133.7| 148.3| 163.1| 163.5) 179.8] 197.2| 220.2| 251.7| 274.2
9 103.6] 115.4| 127.2| 129.3| 143.4| 157.8| 158.4| 176.5| 192.3| 227.9| 248.9| 271.1
20 09.9] 111.3| 122.7| 125.7| 139.6| 153.5| 154.3| 172.0| 187.3| 222.7| 244.6| 266.5
1 06.4| 107.4| 117.5| 121.4| 134.7| 148.2| 151.3| 167.5| 182.3| 218.8| 240.3| 261.8
z 92.9| 103.5( 113.3| 118.0| 131.0| 143.0| 146.3| 163.0| 177.5| 213.9| 236.0| 255.5
3 RO.6)  99.8| 100.2| 114.0{ 126.4| 138.0| 142.2| 157.4| 172.6| 210.9| 230.1| 250.7
24 85.7| 05.4| 105.2| 110.6] 122.7| 135.0| 139.3| 153.1| 167.8] 206.9| 225.7( 245.9
25 82.6] 01.9] 101.4| 106.6] 118.3| 130.1| 134.4( 148.9| 163.1| 201.6| 221.4| 241.1
26 79.5| 88.6| 97.7] 102.7| 114.0| 125.4| 130.6| 144.6] 158.5| 197.6] 217.0| 234.8
28 ¥ v . 6.1 106.7| 117.3| 124.1| 136.4| 149.5| 188.4| 206.9| 225.4
30 2 Ay P 89.9] 09.8| 109.7| 116.1| 128.5| 141.0] 180.6| 196.9| 214.6
32 ety AP R S wees| a...| 109.4| 120.2| 131.8| 171.8| 188.7| 205.5
34 oy . vensl wana] weesf «...] 108.1] 114.8] 125.1] 164.5] 180.6| 195.3
36 2 s a wisall wawsl eavel| 157.4] 171.6] 185.6
38 s oA [ 5 3 ....| Ta7.2| T6Z0| T76.1

For loads sbove heavy lines, %

is less than 120,
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i
|
I| P oy
S i PLATE AND CHANNEL COLUMNS
SAFE LOADS IN THOUSANDS OF POUNDS
e 'é\ Based on Formula 8 = 1800;.)'
¥ - 1
1800012
SizePlates| Width of Plate 12° | Width of Plate 12* | Width of Plate 14* | Width of Plate14”
Size Cs 10* 15.3 Ibs. 10" 30 lbs. 12" 20.7 1bs. 12" 30 lbs.
Thickness| " 35 | 15T % 5 %c %v ’.‘a agr %a ‘,‘. 15° 5g”
Plates
| Area of
| Column | 16.42| 17.92| 20.92| 28.14| 20.64| 32.64| 20.81| 22.56| 26.06| 20.89| 31.64| 35.14
Section
Weight of
Col.perft.| 55.5| 60.6| 70.8| 95.7| 100.8| 111.0| 70.8| 76.7| 88.6| 101.7| 107.6| 119.5
Least
Radius of| 3.61| 3.59| 3.58| 3.36] 3.36| 3.37| 4.38| 4.36) 4.32| 4.23] 4.22| 4.21
Gyration
LengthFt.
12 | 246.3| 268.8| 313.8| 422.1| 444.6| 480.6] 312.2| 338.4| 390.9| 448.4| 474.6| 527.1
16 | 246.3| 268.8| 313.8] 422.1| 444.6] 489.6| 312.2| 338.4| 390.9| 448.4| 474.6| 527.1
18 | 246.3| 268.8| 313.8| 412.6| 434.6| 478.5| 312.2| 338.4| 390.9| 448.4| 474.6| 527.1
19 | 242.2| 262.7| 306.7| 403.0| 424.5| 467.4| 312.2| 338.4| 390.9| 448.4| 474.6| 527.1
20 | 236.6| 258.2| 301.4| 395.7| 416.8| 458.8| 312.2| 338.4| 390.9| 448.4| 474.6| 537.1
21 | 232.3| 253.6| 296.0| 385.9| 406.5| 447.6| 312.2| 338.4| 390.9| 448.4| 474.6| 527.1
22 | 228.0| 247.3| 288.7| 378.5| 398.7| 439.0| 312.2| 338.4| 388.7| 443.3| 466.6| 518.2
23 | 222.3| 242.6| 283.3| 368.7| 388.4| 427.7| 306.9| 332.7| 382.1| 435.7| 461.2| 509.3
24 | 218.0| 238.0| 277.8| 359.0| 378.1| 419.2| 301.6| 326.9| 375.4| 428.0| 453.1| 503.2
25 | 213.7| 231.7| 270.5| 351.7| 370.5| 408.0| 298.0| 321.1| 371.0| 420.3| 446.9| 494.1
26 | 200.5 227.1| 265.1| 342.1| 360.4| 396.8| 202.6| 315.3| 364.2| 412.5| 436.6| 485.0
27 | 204.0| 222.5| 259.7| 335.0| 352.8| 388.5| 287.2| 811.4| 357.4| 407.3| 428.4| 4758
28 | 199.6| 216.4| 252.6| 325.6| 343.0| 377.7| 281.8| 305.5| 350.5| 399.5| 420.1| 466.6
29 | 194.1] 211.8| 247.3| 316.4| 333.2| 369.6| 278.1| 209.6| 346.1| 391.7| 414.6| 457.5
30 | 190.0] 207.3| 240.3| 309.6| 326.1| 359.1| 272.7| 203.7| 339.2| 384.0| 406.4| 451.4
31 | 185.9( 201.5| 235.2| 300.7| 316.7| 351.3| 267.3| 289.8| 332.4| 376.2| 398.2| 442.2
32 | 181.9] 197.1 230.1| 204.2| 309.8| 341.2| 261.9| 283.9| 325.8| 368.5| 390.1| 433.2
33 | 176.7| 192.8| 223.6| 285.6| 301.0| 331.3| 258.3| 278.1| 319.1| 363.4| 382.0 424.0
34 | 1729| 187.3| 218.7| 275.4| 204.2| 320.4| 253.0| 272.4| 314.6| 355.8| 374.0| 4154
35 | 169.1| 183.2| 214.0| 271.1| 285.6| 314.5| 247.7| 268.0| 308.0| 348.3| 368.7| 406.6
36 | 164.2| 170.2|207.6 263.2| 277.2| 807.6| 242.5| 262.9| 301.5| 341.0| 361.0 398.0
37 |To0s| 174.0| 203.1| 257.4| 271.1| 306.0| 939 0| 257.3| 205.1| 333.6| 353.0 392.2
38 | 157.1| 170.1| 198.6] 249.9| 263.2| 294.5| 234.0| 251.9| 288.8| 326.4| 345.6| 383.7
39 | 1524| 166.4| 1928] ....| ....| ----| 229.0| 248.0| 284.6| 321.7| 338.1| 876.5
40 | 149.1| 161.5| 188.5 224.0| 242.8 278.5| 314.7| 330.5| 367.3
42 216.0| 232.4| 266.4| 301.1| 318.7| 351.4
44 ..| 72081/ 225.0| T56.5| 258.0| 304.8| B350
46 ..| 199.0| 214.4| 245.6| 277.5| 201.6| 323.8
48 .. 190.3] 206.4] 236.6] 265.41 280.9] 309.7
For loads above heavy lines, ‘:T 18 leas than 120.
S = e ——
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Fant Pt

PLATE AND CHANNEL COLUMNS b B
SAFE LOADS IN THOUSANDS OF POUNDS

Based on Formula 8 = s A:U "‘t\

1+ 13505 i i

Ei.le Plates| Width of Plate 14" | Width of Plate 18" | Width of Plate 18" | Width of Plate 18"
Sizge Ca 12" 40 Pounds 16" 33.9 Pounds | 15" 40 Pounds 15" 650 Pounds
'Thickness
Plates ol =2 2%l [l e T e I el 092 [ ) St T i il LS4 ) i
Area of
Column | 35.77| 37.52| 41.02| 33.3 | 37.8 | 42.3 | 41.52| 46.02| 50.52| 47.42| 51.92| 56.42
Section
‘Weight of | 121.7| 127.6] 139.5| 111.9] 127.2| 142.4]| 141.2| 156.4] 171.8| 161.2| 176.4| 191.8
Col, per ft.

Least
Radius of | 4.12| 4.11] 4.11| 5.83| 5.76| 570 572 5.67| b5.63| 566 5.62| 5.59
Gyration

LengthI't.

19 | 536.5| 562.5| 615.0] ....

20 | 536.5| 562.5| 615.0 ....

22 | 524.4| 550.0 601.0[ .. "

24 | 506.1) 531.0] 580.0| . ...

26 | 487.4| 511.0( 559.0| 499.5| 567.0| 634.0| 622.8| 600.0| 757.5 711.0| 778.5| 846.0
28 | 468.7| 491.5| 537.5| 499.5| 567.0| 634.0| 622.8| 690.0| 757.5| 711.0| 778.5( 846.0
30 | 453.3 472.:2| 516.2| 493.5| 560.5| 623.5| 612.0| 678.5| 740.5| 695.0| 761.0| 827.0
32 | 434.9| 456.6] 4v8.c| 482.0| 544.5| 609.0| 598.0| 659.0| 723.0| 679.0 743.5| 803.0
34 | 416.8| 437.0| 478.0| 471.0| 531.5 591.1| 583.5| 643.0| 706.0| 662.5| 725.5| 783.5
36 | 309.3| 418.5| 457.5| 450.5| 518.0| 576.0| 569.0| 627.0| 684.0| 646.0| 703.0| 763.5
38 | 382.2 400.5| 488.0| 447.5| 505.0| 561.5| 551.0| 611.0| 666.0| 629.5 684.5( 744.0
40 | 368.4| 383.5| 419.5| 436.0| 492.0| 547.0| 536.5| 591.0| 648.5| 609.0| 666.5| 719.5
42 | 352.5| 367.0| 401.0| 424.5| 479.0| 532.0| 522.5| 575.0| 631.5 592.5| 644.5| 700.0
44 | 337.1| 353.5| 886.5| 413.0| 462.5( 514.0| 508.0| 550.5| 609.5| 576.5| 626.5| 681.0
aal o 399.0| 450.0| 500.0| 494.0| 544.0| 593.0| 560.5| 609.0| 657.0
48 388.0| 437.0| 486.0| 477.0| 528.5| 576.0| 540.5| 592.0| 638.5
50 377.0| 425.0| 472.0| 463.0| 510.0| 559.5| 525.5| 571.0| 620.5
52 366.0| 412.8| 458.5| 450.0| 405.0| 539.5| 510.0| 554.5| 598.0
54 355.5| 400.5| 442.0| 437.0| 481.0| 524.0| 495.5| 538.5| 581.0
56 345.5( 386.0| 429.0| 424.5| 447,0| 508.5| 477.5| 523°0| 564.0
58 335.0| 875.0| 416.8| 409.0| 450.0| 490.0| 463.5| 504.0| 547.5
60 325.5| 364.0| 404.5| 397.0| 436.5| 476.0| 450.0| 489.0| 527.5

For loads above heavy line -l:- is lesa than 120,
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STRUCTURAL STEEL FOR RESIDENCES

% 2 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 4" and 5” square can be set into partitions con-
veniently without unsightly projection.

——

Erection of columns and beams in residences is simple and rapid. i
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CONNECTION ANGLES FOR AMERICAN STANDARD CH.ANNET

DIMENSIONS, WEIGHTS, AND WORKING LOADS, ¥ POWER DRIVEN RIVETS,

Channel Connectlon Value g|e tlon Angles
Z e
s Outstanding |23 ;g ,
g gg 3 Single Shear Eg Gage gg "'?:E Connectlon Detalls.
ale Web  |"Power | Uniin- Al & @ ﬁtn
e § Driven | ished | C 2 |E=
Rivets | Bolts gl2E
= 2. z
41| 7650 | 11930 | 8840 [ 3¢ |25 | LE 2523 2f2%
a”| 5.0 | 11610 | 11930 | 8840 ;2 2i¢ S g s
6.0 | 16020 | 11930 | 8840 2 | »T y .
54 | 8100 | 11930 | ssd0 | 1|2 = | |bs.
47 @.25 11120 | 11930 | &840 | 25 = | {ﬂ
7.25 14400 | 11930 | 8840 | 35 | 2% | 1a
6.7 | 8350 | 11030 | 8840 | 1 | 23 & 22 538 LW
57| 9.0 | 14630 | 11930 | 8840 | 4 | 2% g b o 7 A
115 | 21240 | 11930 | Ssd40 (% | 285 | 3.8 ‘G ['9
82| 9 119 8840 | 1| 21 ) i r
o] 105 | 14130 | 11930 | 8840 | 55| 2% | U= =
13.0 | 19670 | 11930 | 8840 | 15 | 2% | %= | 6 H 1| i |
15.5 | 23860 | 11030 | 8840 | 5 | 205 | »| |wos. | LT T ¥
98 | 94 11930 | 8840 | i | 2% | B>
| 12.25] 14130 | 11930 8840 | 35 | 2% L—
14.75| 188 11930 | 8840 | 14 | 2%
11.5 | 19800 | 23860 | 17670 | % | 23¢
13.75| 27270 | 23860 | 17670 | % | 23
8" 16.25| 35550 | 23860 | 17670 | % | 2° o9 53 T )
18.75 43830 | 23860 | 17670 | % | 214 % e Tt 23,25
= 9 3 R =
13.4 | 20700 | 23860 | 17670 | % | 23 | 3,8 EA)EA
9| 15.0 | 25650 | 23860 | 17670 | 35 | 255 | =~ m=r | o e
20.0 | 40320 | 23860 | 17670 | 4 | 234 | »3, =
15.3 600 | 23860 | 17670 :2 235 | %% | 13 th )
107 200 | 34100 860 | 17670 | 7 | 2% | w| | Ibs. 1 f
350 | 47340 860 | 17670 | % | 21§ | s |
30.0 23860 | 17670 | i | 278 | > S %
20.7 | 25200 | 23860 | 17670 2!2 1
12| 25.0 | 34830 | 23860 | 17670 | % | 2%
30.0 | 450 23860 | 17670 | % | 21
400 | 47720 | 23860 | 17670 | W | 23¢
"]
2 g
=3
33.9 | 36000 | 47720 | 35340 § 2% | »:
15”| 40.0 | 46800 | 47720 | 35340 215 |23 |19
50.0 | 47720 | 47720 | 35340 | ¥ | 2% 5: 1bs.
* |
i
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CONNECTION ANGLES FOR AMERICAN STANDARD BEAMS
DIMENSIONS, WEIGHTS, AND WORKING LOADS. %" POWER DRIVEN RIVETS,
Connectlo
Beam Connection Value o ‘3{‘“]& i
Outstanding g5 Al e
- e S e —— =
AR g o B Ehear 22| Gage g?‘ o Connection Detalls.
] L Power | Unfin- =8 g m= g_a
R | E& Driven | ished | z| =2
Rivets | Bolts g\ BB
2222 ;
57 | 7650 | 11930 | ss40 | 4 | 2% P dbgd 21,22
a7 | 65| 11208 | 11930 | ss4 384 |2 u AN -
7.5 | 15706 | 11930 | ssi0 | ¥ | 2% 25 EAEN
s
e
7.7 | sss0 | 11930 40 | 3 | 25 [35] 1bs. -E 5. =
ar | 85 | 11300 | 11930 | ssd0 | & | 25 (%
9.5 | 14670 11930 BR40 M| 2% |.
10.5 | 18000 | 11930 | 8840 A
10.0 9450 11930 8840 M| 2%
57 | 12.25] 15620 | 11930 | 8840 | 05 [ 2% | w 2223 24124
14.75| 22230 | 11930 | 8840 | % | 24 |, £ iy g d 2
;,{:-‘ _‘9' 3’
12.5 | 10350 | 11080 | ss40 | % | 25 [#%| 6
67 | 14.75| 15440 11830 B840 41 2% |z 5| 1bs. l— '-I
17.25| 20030 | 11930 0 | % | 204 |¥ ;
" | L [ H 1
B | I
15.3 | 11250 | 11030 | 8840 | 3 | 25 | \
77 | 175 | 15530 | 11030 | 88 2% ==
20.0 | 20250 11930 8840 3 3
18.4 | 24300 | 23860 | 17670 | 1 | 235
2005 | 81410 | 23860 | 17670 | i | 22
8" | 23.0 | 39690 | 23860 | 17670 | 3g | 23
25.5 | 47720 | 23860 | 17670 | % | 23§
21.8 23860 | 17670 | 3 | 2
o | 25.0 | 35730 | 23860 | 17670 | ¥ 232 2‘3 25 2L 22
300 | 47720 | 23860 | 17670 | 3% | 215 | w 7 |€3
. B .f ‘f e =
U -
22.0 | 22520 | 23860 | 17670 234 = ibe I
8 2 » .
554 | 37000 | 2300 | 17670 | 3% | 255 [ = liu !
107 | 300 | 0230 | 23860 | 17670 | 3 | 214 |* i )
100 23860 | 17670 | % | 235 || ‘ I
B3 : s
26.0 | 24320 | 23860 | 17670 | 3 | 236 .JIL. &.
318 | 31500 | 23860 | 17670 | 3 | 2
35.0 | 38520 23860 17670 i! 2
127 | 108 | 41400 | 23860 | 17670 z%
450 | 4 23860 | 17670 2}
50.0 | 47720 | 23860 | 17670 24
55.0 | 47720 | 23860 | 17670 2
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R e —————————————
CONNECTION ANGLES FOR AMERICAN STANDARD BEAMS
DIMENSIONS, WEIGHTS, AND WORKING LOADS. 4 POWER DRIVEN RIVETS.
Heam Connection Value g ConnectionAngles
e Outstanding "Eg g E;
a [ e - 3 -5+
E gg Weop |—Singlo Shoar Eg Geage i3 |z2 Connectlon Detalls.
-~
-,g Power | Unfin- B @« %a
Driven | Ished | C g 20
Rivets | Bolts =z
35.0 | 29720 | 47720 | 35340 21
120 | 38000 | 47720 | 35340 | if | 24 22122 22
50.0 | 47720 | 47720 | 35340 | A5 | 21y -]
L 55.0 | 47720 | 47720 | 35340 | % | 2%
15 e -
60.8 | 47720 47720 5340 2% =_ g F
70.0 | 47720 | 47720 340 23 | £3
75.0 | 47720 47720 A5340 N M
813 | 47720 | 47720 | 35340 2% | i
16,0 | 34200 | 47720 | asao | i | 2% | £=
847 | 41400 | 47720 | 35340 | % | 2y | T
60.0 | 47720 47720 45340 W | 2 4
650 | 47720 | 47720 | 35340 | % | 2% | Za
: 70.0 | 47720 | 47720 | 35340 | % | 2%
e
75.6 | 47720 | 47720 | 35340 | 35 | 215
80.0 | 47720 | 47720 | 2%
900 | 47720 20 | 35340 | W | 2%
65.4 | 56250 | 60650 | 44180 | % | 214
70.0 | 59650 ) | 44180 | 3 | 2%
75.0 | 59650 | 9050 | 44180 | 35 | 2%
814 | 59650 | 50650 | 44180 | 55 | 2% | . u
20 g
85.0 | 59650 | 59650 | 44180 | 3 | 23 | ==
H0.0 | 59650 HH050 441580 b 23§ B
95.0 | 59650 | 59650 | 44180 | % | 23 |
- =
e
217 | 580 | 48400 | 50650 | 44180 | 55 | 24
71.0 | 64800 | 71580 | 53020 | s | 2y | LE
79.9 | 67500 | 71580 | 53020 | & | 215 | ]
85,0 | 71580 | 71680 | 53020 | 35 | 2% =
00.0 | 71580 | 71580 | 53020 | 24 | 27 | s 2
95.0 | 71580 | 71580 | 53020 | x| 2% | e
4 =
1000 | 71580 | 71580 | 63020 | % | 235 | 4|
1059 | 71580 | 71580 | 63020 | 35 | 25 ol
10,0 | 71580 | 71580 | 43020 | 3 | 2% | 3~
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CONNECTION ANGLES FOR CARNEGIE BEAMS (LIGHT)

DIMENSIONS, WEIGHTS, AND WORKING LOADS. 4" POWER DRIVEN RIVETS.

Beam L tion Value ug C lon Angles
Outstanding | E8 g gz
s |23 L e
2 2| wen Single Shear Eg Goge | 85|22 Connectlon Detalls,
8 | =z B o % |55
Ven e ) 4 Pt
Rivets | Bolts o 5 g |z
240 | 21510 | 23860 | 17670 | ag | 234
® | 870 | 24120 | 23860 | 17670 | 3 | 23¢
30.0 | 26820 | 23860 | 17670 | 3g | 2%
20.0 | 25110 | 23800 | 17670 | a | 25 H1E
« | 32.0 | 27630 | 23860 | 17670 | i | 234 2354 ey
o1 820 | 20050 | 23860 | 7670 | 3¢ | 2w | . %‘ <3 é:. 34 = 2
21.0 | 20700 | 23860 | 17670 | 3 | 284 | =% e
. | 230 | 20700 | 23860 | 17670 | & | 245 | wd =
10" | 537 | 23310 | 23880 | 17670 | a5 [ 236 [ |13 —
30,0 | 26820 | 23860 | 17670 | 5 | 28 | % [ 28 O}
260 | 21000 | 23860 | 17670 | 1 | 236 | 3 ! L &
950 | 21600 | 23880 | 17670 | w2 | 23¢ | B3 —
320 | 24660 | 23860 | 17670 | g | 254 [
310 | 33750 | 23860 | 17670 | if | 28 =
12 | 560 | 27720 | 23880 | 17670 | % | 234
3000 | 26120 | 23se0 | 17670 | x| 252
150 | 29330 | 23860 | 17670 | i | 2
50,0 | 32490 23860 17670 | 2%
30.0 | 24300 | 47720 | 35340 234 353 I
330 | 24300 | 47720 | 35340 | af | 234 25|25 2z
e 36.0 | 26460 | 47720 | 35340 | A | 234 R CAN:E
38.0 | 33750 | 47720 | 35340 | 1 | 2% | 3.8 =
39.0 | 28620 | 47720 | 35340 | a5 | 2% | £3 i
12.0 | 30780 | 47720 | 35340 | if | 2% | s S i
35.0 | 26100 | 47720 | 35340 | 3 | 295 | % | 10 il g 10 e
38,0 | 28260 | 47720 | 35340 | 15 | 205 | == [1bs il m
S 10,0 | 26100 | 47720 | 35340 | 3 | 235 | o i % -
| 430 | 33750 | 47720 | 35340 | 35 | 2% | B H 1
450 | 20340 | 47720 | 33340 | if | 29 e
50.0 | 32580 | 47720 | 35340 | 1y | 2%
‘ e |
353 7
Vg Fag 2f
-
.9. p -
s e
47.0 | 36000 SU651 44150 1| 2% "‘3 i
51.0 | 42190 | 50850 | 44180 | 17 | 2% | z %, | 2s
187 | 52,0 [ 39830 59650 44150 | 2% 23 | Ibs =
58.0 | 44220 | 59650 | 44180 | if | 2% m“l‘ L
Ed
A8 -
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CONNECTION ANGLES FOR CARNEGIE BEAMS (LIGHT)
DIMENSIONS, WEIGHTS, AND WORKING LOADS. % POWER DRIVEN RIVETS.
Beam Connection Value C lon Angles|
Outstanding é% 21 &8
g |28 Singlo Shear | 52| Bl s .
= %._ Web Eg Gage gz o Connection Detalls,
g |k Driven | ished v |"g |22
riven £l - [l
Rivets | Boits | © g|Ez
68,0 | 484600 71580 53020 iy 2%
60.0 | 50630 | 71580 | 53020 | v | 2%
6.0 | 53460 | TIS80 | 53020 | i | 2% |
gy | 700 | 58460 | 71580 | 53020 | 3 | 2% |2
80.0 | 59130 | 71580 | 53020 | %% 2;3 £
86.0 | 63450 | 71580 | 58020 | g | 21 | Se
92.0 | 67770 | 71580 | 53020 | % | 215 [Ze a0
70.0 71580 | 53020 | % |25 |2l [T
240 | 760 | 54680 | 71580 | 538020 | i | 2% |
85.0 | 61020 | 71580 | 53020 | % | 215
94.0 | 67370 | 71580 | 53020 | g | 21§
s B
3
010 | 82080 | a5440 | 70690 | % [ 215 | #s | 40
101.0 | 91800 | D5440 igl2 £ 2| lbs.
277 (112.0 | 95440 | 05440 | 70600 | i 22 o=
1250 | 95440 | 05440 | 70800 | % | 258 | =
137.0 0 | 95440 | 70600 | %a | 235 [ #|
= ie
-
%3
115.0 |107330 (107330 | 79530 | % | 214 | == | 45
307 (1260 (107330 [107330 | 79530 | %5 | 2 13, | ths,
138.0 |107330 (107330 | 78580 | 3 [ 2% [
o~
# |
BN
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ST. PAUL FOUNDRY CO.

CONNECTION ANGLES FOR CARNEGIE BEAMS (HEAVY)
DIMENSIONS, WEIGHTS, AND WORKING LOADS.

4" POWER DRIVEN RIVETS.

Beam Connection Value g (-“’R'“‘:""';:““
e, Outstanding § = '_;e
55 single Shear | £2 | op, | ¥ 52 Connectlon Details,
gg el Power | Unfin- éj §“
z Driven | ished | ¢ | ¥ =2
Rivets | Holts ? -4
L0 [ 26100 | 47720 | 35340 255
&7 | 3000 | 30240 | 47720 | 35340 :'2 2%
4200 | 35100 | 47720 | 35340 | ¥ 2.:2
38.0 | 28440 | 47720 | 35340 | y | 2%
o | 43.0 | 32130 | 47720 | 35340 | i | 2% |x
48.0 | 35820 | 47720 | 35340 | i | 2% o
310 | 28800 | 47720 | 35340 | 1 | 2% |3 1bs.
3600 | 42030 | 47720 | 35340 | % 23 FE)
i 42.0 | 47720 | 47720 | 35340 % | 25 |
40.0 | 31520 | 47720 | 35340 | w ks
54.0 | 44120 | 47720 | 35340 52 b5
590 | 47720 | 47720 | 35340 | % | 2%
64.0 | 47720 | 47720 | 35340 | % s'.
B5.0 i ; 53020 | 4 (73
800 | 55240 | 71580 | 53020 | % N
#6.0 | 59400 | 71580 | 53020 | i | 215
e 65.0 71580 | 53020 | 3 Is
70.0 | 70200 | 71580 | 53020 | % | 215 | E
70.0 | 71580 | 71580 | 53020 | I LA
82,0 | 60780 | 71580 | 53020 =
88.0 | 71580 | 71580 | 53020 | ¥ :a i, e
48,0 | 46300 | 71580 | 53020 i |2y o=
53.0 | 51030 | 71580 | 53020 | 5 | 2% ||| 1bs}
Sab 88.0 | 55760 | 71580 | 53020 | 3 | 23 o
61.0 | 51570 | 71580 | 53020 | ¥ | 2%
680 | 57370 | 71580 | 53020 | 4 | 2%
75.0 | 63180 | 71580 | 53020 | N | 215
85.0 71580 | 53020 | W g
58.0 | 67500 | 95440 | 70600 | i | 2% | =
63.0 | 73080 | 95440 | 70800 | W | 2% | E
650 | 78840 | 95440 | 70690 | A | 2N |2 3
76.0 | 75420 | 95440 | 70800 | 1 | 2% |03 33
16”7 | 53.0 | %2440 | 95440 | 70690 | % | 2% [* f Ibs.
00.0 | 80100 | 95440 | 70600 | M | 234 [&=
100.0 | 83520 | 95440 | 70690 2 | ]
107.0 | 89280 | 95440 | 70600 g a5 lbd
1150 | 05440 | 05440 | 70690 | B | 215
67.0 | 91350 110300 | 88360 | ¥4 | 2%
72.0 | 98100 119300 | 88360 | 4 | 2%
i 78.0 119300 | 88360 | % | 215 :_E
86,0 119300 | 88360 | 1 | 2% |7 CH
9400 [104180 |1 88360 | & | 215 || 41 il ™
100.0 (112050 (119300 | 88360 | % | 215 |5 Iba =
104.0 (104630 (119300 | ssas0 | % | 214 |%] i )
217 [112.0 112280 (119300 | ss360 | % | 205 R -
1200 [119300 (119300 | 88360 | & | 215 =




ST. PAUL FOUNDRY CO. 141

CONNECTION ANGLES FOR CARNEGIE BEAMS (HEAVY)

DIMENSIONS, WEIGHTS, AND WORKING LOADS. " POWER DRIVEN RIVETS.

Beam Connection Value Y Connection Angles
Outstanding  |= E & |as
s | =23 = e W e
‘é =S | wen Single Shear E§ gt _“’E =2 Connection Detalls,
a ;; i['olwcr Urllzﬂll]- : m.', %f—;
- Jriven 1she s |5
Rivets | Bols | © | ® a2
i3
100.0 (121500 |143160 |106030 215 | L E
110.0 133350 (143160 |106030 3 21 | &3 &
g 1200 143160 (143160 |106030 c12 2 el I 9%
130.0 |143160 (143160 |106080 | 5 [ 214 | £ | tbs. >4
140.0 |143160 143160 |106030 | 3¢ | 27 21
1500 |143160 [143160 |106080 | 3 | 2% | =1 P
1600 |143160 [143160 [106030 | 33 | 2% | 1~ 23
D
—
S X
3 D¢
145.0 [167020 167020 [123700 | 3% | 23 | a3 >4
277 |160.0 (167020 (167020 (123700 | 34 | 27 | Z3| 58
! 175.0 |167020 [167020 |123700 | 7% | 25§ -;T 1bs. -6
£
P
24 F
igtetet 2 b
g 24
= =
¥ +-4 55|
33 -+ e -2
1510 100880 (100850 141380 | 7% | 236 < 44
165.0 |190880 |190880 |141380 2 it \
307 1500 100880 |141380 2 2 +4ihfis 41 M4 d
200.0 (190880 [190880 |141380 E 3 &~ |66 B v
220.0 [190880 [190880 [141380 2 | | 1bs. 7|00
H T L d
Amtinea bl ad
4 Hoo




142 ST. PAUL FOUNDRY CO.

CONNECTION ANGLES FOR BETHLEHEM BEAMS

DIMENSIONS, WEIGHTS, AND WORKING LOADS. 34" POWER DRIVEN RIVETS,

Beam Le] tion Value o |Connection Angles
s Outstanding E -§ £¥
g %18- Walis [ ChORE £§ Gage | 8% =2 Conneetlon Detalls
o |8 Power | Unfin- no | 2=
-
& Driven | ished | © L4 -3 s
Rivets | Bolts o |==
o1 17.5 | 22500 | 23880 | 17670 | % | 2%
B | 100 | 24300 | 23860 | 17670 | 3% | 2% 5
. | 20.5 | 22500 | 23860 | 17670 | 3| 2% 3
o | 320 | 33500 | 33860 | 17670 | % | 2% 2|1
s | ibs
.| 21.0 | 21800 | 23860 | 17870 | 3 | 2% | e |
100 | 353 | 24500 | 33800 | 17670 | % | 258 NE
25.0 | 21600 | 28880 | 17670 | % | 2% | B2
. | 2800 | 22050 17670 | % | 23
12" | 31.5 | 24300 | 23860 | 17670 | 3 292
36.0 | 27000 | 23860 | 17670 23
30.0 | 23850 | 47720 | 35340 | 3 | 2%
147 | 33.0 7720 | 35340 | 3G | 254
37.5 | 27450 | 47720 | 35340 | 3 | 284
36.0 | 25200 | 47720 | 35340 | 3 | 25
48.5 | 26100 | 47720 | 33340 | K 284
10,0 | 27450 | 47720 | 35340 | 1 | 285 o
. 42.5 | 20250 | 47720 | 36340 | i | 2% =_§
16.0 | 32850 | 47720 | 35340 | 2 | 2% | wes
50.5 | 2 47720 | 35340 | | 2% | <%
54.5 [ 36000 | 47720 | 35340 ;2 2% | wo |19
5005 | 40500 | 47720 | 35340 245 | == | 1bs
35.0 | 25650 | 47720 s [ ang | 2]
40.0 | 25650 47720 35340 2| 23 =
45.0 77 35340 | i | 2%
e 50.0 | 32400 | 47720 | 36340 | i | 2%
56.5 | 33750 | 47720 | 35840 | 4 | 2%
60.5 | 35100 | 47720 | 35340 | i | 2%
66.0 | 37800 | 47720 | 35340 | 1 | 2%
71.5 | 40060 | 47720 | 35340 | A | 21
47.0 | 36380 | 50650 | 44180 | 1 | 2%
49.0 | 37130 | 59660 | 44180 | 4 | 2%
52.0 | 30040 | 59650 | 44180 | 4 | 2%
1 | 2B 116830 | 50650 | 44180 | 4 | 2%
59.0 | 42750 | 59650 | 44180 | 4| 2% |+ =
64.5 so6s0 | 44180 | ¢ 2% | x5
60.0 | 47250 | 59650 | 441 23 | 73|25
740 | 49500 | 59650 | 44180 | % | 23 | i |ibs.
560 | 42200 | sonso | sa1s0 | w | 2% | 22
50.5 2200 50650 | 2
82:0 | 43880 | sv6s0 | 44180 | i | 2% | *|
| 6455 | 43000 | 89650 | 44180 [ 30| 2% | S
0" | g55 | 40150 | so6s0 | 44150 | x| 2%
73.0 | 48380 HO650) 44180 | 2%
780 | 51750 | 59650 | 44180 | g | 233




ST. PAUL FOUNDRY CO. 143

CONNECTION ANGLES FOR BFTHLEHEM BEAMS
DIMENSIONS, WEIGHTS, AND WORKING LOADS. %" POWER DRIVEN RIVETS,

Beam Connection Value Connectlon Angles
E R, ngle 2| Gngo | 85 22 Connection Detulls.
B& g?ivem ?shed- Cc| = “glde
_Rivets | Bolta g |eE
TBR0 | 48600 | 71580 | 53020 2 =
a3 | 40980 | 71580 | 53030 ﬁ
67.56 | 52080 | 71580 | 53020 | i 2227 y
73.0 | 56060 | 7 gg 53020 | i5 | 200 | 2 = 25
=" H'" 57800 | 7 53020 | i L - AR
0 | 61440 | 71580 | 53020 %z r ==
80.0 | 65400 | 71580 | 53020 L3 =t
96.5 | 70590 | 71580 | 53020 | A | 214 | L ‘:E -
-]
700 | 53830 | 71580 | 53020 | i | ang | T i i
735 | 83330 | 71580 | 53020 'k u| eI
.5 | 55050 | 71580 | 52020 | % | & i e
24" | 84.5 | 62100 | 71580 | 53020 4 aaiea
090.5 | 64140 | 71580 | 53020 ¥
935 | 68180 ; ﬁ 53020 52
104.5 | 71580 | 71580 | 53020 | & té
T
4
81.0 | 69300 | 83510 | 61850 % | 2 g [
267 | 866 | 70875 | 83610 [ 61850 | 8 | 313 | 300 | s,
010 | 74030 | 83510 | 61850 | no
|
s
-
>3
91.0 | 81 95440 | 70690 21 "y
28" | 97 mm 95440 | 70690 3,‘{ 313 s 40
104.0 | 90000 | 95440 | 70600 | % | 215 | 5= | 1ba
112.0 | 95440 | 95440 | 70600 | . ‘:1
A
=
5
-
2t
110.0 [105300 |1 70530 X
a0 ua,g 107370 | 107370 ¥ xnlz Er
1210 [107370 [107370 | 99530 E 215 | | [1e
120.0 (107370 (107370 | 79530 e 2o
3




144 ST. PAUL FOUNDRY CO.

CONNECTION ANGLES FOR BETHLEHEM GIRDER BEAMS

DIMENSIONS, WEIGHTS, AND WORKING LOADS, 3" POWER DRIVEN RIVETS.

Beam Connection Value g ConnectlonAngles
Outstanding Eg g g8
g 28 =5
2 | B2 Web Single Shear | 22| Gage §§ =2 Connection Details,
a ;E Power | Unfin- z | ¥a
Driven | Ished | C B E |22
Rivets | Bolts =2 2
20.5 | 25650 | 47720 | 35340 | 2 | 25 =
s | 33.0 | 26100 | 47720 | 35340 | % | 25 | [ E
86.5 | 27020 | 47720 | 35340 | %a | 236 | %3
300 | 26100 | 47720 | 35340 | 3 | 234 %3 | 16
o | 385 | 27000 | 47720 | 35340 | i{ | 25 | £ | ibs
335 | 31500 | 47720 | 35340 | % | 234 3|
41,5 | 27900 | 47720 | 35340 | % | 25 | 1
107 | 4435 | 28800 | 47720 | 35340 | 1 | 2%
50.0 | 32400 | 47720 | 35340 | X | 2%
|2 B
+3
51.5 | 48600 | 71580 | 53020 | 4 | 2% | =<
sz | 835 | B398 | 71380 | Bdoso | if | 3% | o2 | ¢
¥ 1. 5 A
660 | 86350 | 71380 | 330%0 | i | 373 131 2: LS
5, B LA
64.5 | 70200 | 95440 | 70890 | i [ 2% |
69.0 | 75000 | 95440 | 70800 | i | 2%
74.0 | 79200 | 95440 5 | 218 %
15 | 203 95440 | 70800 | % | 235 g
94,0 05440 | 70800 | % | 24 | 5T
90,0 | 05440 | 954 70690 | %5 | 2 3| 3
105.0 | 95440 | 95440 | 70890 | ¥ | 2% | *Z | ibs.
111.0 | 95440 | 95440 | 70690 | 3 | 2% | L=
74.5 | 70200 | 95440 | 70000 | 3 [ 2% | 2|
167 | 81.0 | 75600 | 95440 | 70690 | 3 | 2% | L
R7.0 | R1000 A5440 T0600 Nl 2% 1
94.0 | 87300 | 05440 | 70600 | % | 214
SD.0 | 04500 |119300 y | 2% 24232%2; 2+ |-
187 | 86.0 | o 119300 | 88360 | % | 215 S
92.0 108500 119300 | 58360 | % | 2 | o ) i
99.0 (114800 |119300 | 883 %24 | 5|4 = =
107.0 |11 119300 | 88360 | 3 | 214 | FT | b -1 ¥ 4
113.0 [119300 |119300 | 88360 | 35| 2 mi n
, |1200 [119300 119300 | 88360 | 3 | 2% | £ 1 CH
127.0 [119800 [119300 | ssaeo | 3¢ | 275 | = | my
135.0 [119300 [119300 88360 il 2% Bow 1 ™
142.0 (119300 [119300 RE360 M| 2% = - H
149.0 (119300 [119300 SRI60 | 2% — ==
— |




ST. PAUL FOUNDRY CO.

CONNECTION ANGLES FOR BETHLEHEM GIRDER BEAMS

DIMENSIONS, WEIGHTS, AND WORKING LOADS,

145

" POWER DRIVEN RIVETS.

Beam Connection Value | g U‘mﬂﬁf.:‘“"
=
. Outstanding | g5 £| g2
% f._% e Bingle Shear Eg ange 35 ;é Connectlon Detalls
- §§ i Power | Unfin- g E; M
Fa Driven | Ished | C E &L
Rivets | Bolts e
2423129 24
Bl S - .I"I
Bl |24
f._! —— —
101.0 (121600 (143160 (106030 | 8 | 21% 18 T oo
P 108.0 |1206(0 143160 |[106030 | 3 | 2!3 | = T a} T
116.0 137800 |143160 (106030 | 3 | 215 | % 1 Rl S
124.0 |143160 |143160 [106030 | 5 [ 232 | % i Y3
= e
107.0 130080 [143160 [108030 | % | 206 | = 40 i LHIPOY
247 [113.0 [135000 (143160 106030 | 8 | 214 | % | 1bs, T
120.0 (143160 [143160 (106030 | % | 2}s |&x 1 -
! 3
aia
l*
s =
e -G
138.0 (167020 |167020 [123700 4% 2.’4 ks
26" 144.0 1167020 (167020 |123700 | 34 | 2% 2 2
151.0 (167020 (167020 (1237 34| 2% i -0
160.0 (167020 [167020 (123700 | 35 | 27 i I-';)Su
145.0 (167020 (167020 (123700 | 3 | 2% [ = || [
287 [156.0 |167020 |167020 (123700 | 35 | 27 - >
165.0 (167020 [167020 (123700 | 3% | 2% b0
PO
X 22l of
2525125 'c"l
EAIA i 25+ |+
] -y
= 4
2
?!-J -0
173.0 [100880 [1D0880 |141380 5|2 _a
20" 180.0 [100880 |[190880 |141380 % 2;& “f it }“’.
190.0 |190880 |[190880 |141380 234 tzn Ibs.
200.0 |190880 [190880 |141380 | J& | 23§
®| 26
b $
DG
P
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ST. PAUL FOUNDRY CO. 47

GENERAL INFORMATION ON RIVETS AND RIVETING,

The pitch or distance from center to center of rivets should not
be less than 3 diameters of the rivet. In the flanges of beams and

irders where plates more than 12 inches wide are used, an extra
ine of rivets with a pitch not greater than 9 inches should be driven
along each edge to draw the plates together,

At the ends of compression members the pitech should not exceed
4 dinmeters of the rivet for a length equal to 1 times the width or
diameter of the member. In girder stiffeners the pitech should not
exceed § inches.

In the flanges of girders and chords, carrying floors, the pitch
should not exceed 6 Inches,

For members in compression, the pitch in the direction of the
line of stress should not exceed 16 times the thinnest outside plate,
nor 20 times the thinnest enclosed plate or shape with a maximum
of 12 inches, and at right angles to the direction of stress the dis-
tance between lines of rivets shall not exceed 30 times the thinnest
plate or shape. For angles in built sections with two gauge lines,
with rivets staggered, the maximum piteh in the line of stress in
each gauge line shall not exceed 24 times the thinnest plate with a
maxlmum of 18 inches.

Generally the distance between the ed%e of any Rlece and the
center of the rivet hole should not be less than 1% inches for ¥ and
3‘, Inch rivets except in bars less than 2% inches wide; when prac-
ticable it should, for all sizes, be at least 2 diameters of the rivet
and should not exceed 12 times the thickness of plate with a max-
imum of 6 inches,

In ﬂgurlns clearance of rivets for speclal cases, allow 3% inch in
addition to diameter of head.

The shop cost of round and Hattened head rivets is the same, while
countersunk rivets entail more labor and expense. Countersunk holes
should not be used in plates of less Lhickness than one-half the
diameter of rivet.

CONVENTIONAL SIGNS FOR RIVETING.

Far Near Both
Shop Field Side, Side. Sides.

Two full heads. Flattened to %" high
® or countersunk and ® O QY]

Countersunk far side ot ehthped
and chipped. ® @ " o

Countersunk  near 3 1 Flattened to %~ nigh. 1) N
side and chipped. Flattened to %” high. @ Q @

Countersunk both
sldes and chipped. E @

Clearance f Standard
Web Riveting. Rivets in Crimped Angles. Rivet Dies.
Vit
= x- mﬁ'gnmu
1 - %%
=L ,_% s
= ] - f -
Distan be 14 In. thickn of 3" . ’
Qs R be 1 o, s i
MINIMUM RIVET SPACING. /‘7

Dia. of rivet, in.I} ANEBZINN] ——
& mistzum o 1 T3S E541318% E—‘_ﬂ




148 ST. PAUL FOUNDRY CO.

STANDARD GAUGES FOR ANGLES

2 P
P 5
Leg . | M I Leg. b | ¢ Hiv
2 " 3 3 1
17 i # 7 34 3 Varfable
i T L e
2% lg "’/‘i 4 11 1% g
1% 1 is All DI fons In Inches
MINIMUM PITCH FOR MACHINE RIVETING
| [ s :
e
LN (] 2P [T
| L el AR IS
8 (b 188 1 o |
l i W3 (e 127 Lo 1M 00d e i e i oo [ [
= = [ 3 |H38[2% |- ol oA e B A IR o2 P T
I SRR L
1ig: l2isilatls T I |2ag 127 liag l1dg (1
COVER FLATE RIVETING
@ [ e o b o,
5 | 2% 2 < e
e | 3 3 A 5| 18
] I 'y 3 1
3% 3 i = 1 21
21 | 2% s_:‘a"__j 1% | 2%
B & | 1% |2
i S : |
5 35 The use of hand ie I I8 ded where construction 21 1 :
fi F34 permits these el 24

STAGGER OF RIVETS TO MAINTAIN NET SECTION

DIMENSIONS IN INCHES
1 Hole Out 2 Holes Out a | Rivet|zg Rivet| 4 i Rivet|ig Rivet
(] b b b b |
E
@ 4 TR 2 | o1 | o1x 3 3
T ] B | 3% | 38
2 lsasg | “ese 1e 3 | 3
214 | 2i4 2% 614 3 3
& & 3| 23 38 | 7° | 8% | 3
2 i ol B ol ol R
* rivets, can be taken at 14" less than for 4 2 3 81 § 41
5’ rivets, can be taken at ,w;i more than mr # % % ]

be—



ST. PAUL FOUNDRY CO. 149

™ STANDARD GAUGES FOR TEES | STANDARD TIE PLATER I
1
| ra—re L |
L Y “‘I |
LA
.
Width | Di Mar. | Depth| Dis- |Max RvL] Size of | o Di
]of ta:::-e Rivet or %l} tance | or Bolt Beu:n or Dlsi\nce tal;i-e Bize of Plate
Flange| N [Bolt Fig.| Bar M Stem. | Girder B
1 1 I iz | 37-1 4 1 215x fx0'-7"
14 % Sl | R le i | 4 i x X
1% 5 134 b3 5-I 4 "
114 bg 1% 6 -1 4 1 o
134 o 14 ﬁ 7-1 4 1 ol
2 1 ié 1;2 g | 8-1 4 1 L
21 | 1% 1 1 g/ 9 -1 4 1 ”
312 | 1y 2 134 10 -1 4 1 "
287 | 13 5 214 1@ 12 -1 4 4 Tx &-0-7""
SECAE RECAECRI 1 I I
K} - !
4 2 ﬁ 314 | 2 1 20 -1 4 4 "
b U R R Bl Bt h i | mponer
e . irder X X
3 15 " 734 4 Tx 55-07-1035*
18- » 9 4 Txf-1'-0"
20- » 10 4 Tx3g-1/-1"
E 24- " 12 4 7x34-1/-3"
DISTANCE C/L. TO C/L OF STAGGERED RIVETS.
VALUES OF X FOR VARYING VALUES OF
'S . NAAND "B
5 Valice VALUES OF "A"
A ——O— of “B"| T4l 1 [134113£1134|1341134113{|1%5] 2 [2)5|214|23412)4
= %2252 25 |
s 2542 24

©
BN

Values below or to the right
of upper heavy line are large
enough for 5" Rivets.

Values below or to the right

o second heavy line are 23{(211{2 {3 3%
¥ lurge enough for 3" Rivets, 3%
Values below or to the right 2 ¥ 5-}-‘-
of lower huav_\:'ll;;'evnis large 314 21519 |2iwoie 35
enough for 7§ ets, 234 ;ﬁ _&:&lgzﬁian@% 37
224 234211123412 4113 13 4133613 %I37413 3

STANDARD B:IVET SPACING FOR CAULKING.

Y pe| Thickness| _12"'-Rivets 54"-Rivets | 3{"-Rivets | J4"-Rivets
1 | [ofPate| A1 B)CID|A|B|C|D|A|B|C|DA|B CID
. + g

7| B B e o
< ol 1;/2 251}52 R P
y %112152121213221}533
UL | g R s s s
g @ st et e A 1§I3ﬁ2§2 134[3%2




PAUL FOUNDRY CO.
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STRUCTURAL RIVETS
LENGTHS OF FIELD RIVETS FOR VARIOUS GRIPS

Dimensions in Inches
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ST. PAUL FOUNDRY CO. 151

WEIGHTS OF STEEL ANGLES.
Si!o in i“ch& K!! ﬁ’t| %8! ﬁl’! Kﬂ| &H’ ”!!i hi’l %Ill “" %I’I’| “P’ ul’l’ lft
BN ©8 | [ieabe ...|204 38.0] 42.0] 45.0
S x6 20.2{23. 33.8| 36.5| 39.
*8 x84 16.5[18.7]21.0 27.5 20.6| 31
7T x34% L 13.0{15.0{17.0/19.1 24.9| 26.8| 28
6 x6 verlens.|14.9(17.219.6/21.9] 28.7| 31.0| 33
6 x4 ves.10.3{12.3|14.3|16. 23.6] 25.4| 27.
6 x3Y4 0.8/11.7]13.5/15.3/17.1 22.4| 24.0| 25
5 xB wloein]..|12.8]14.3(16. 23.6| 25.4| 27
5 x4 . wefenn.|11.0{12,8]14. 21.1| 22.7| 24
5 x34 .18.7 |10.4{12.0{13 19.8| 21.3| 22
5 x3 .18.2 | 9.8{11.3]12 18.5| 19.9|..
*414x3 7.7 | 9.1]10.6]11 7.3
4 x4 6.6 |8.2 | 9.8]11.3]12. 8.5
4 x34 6.2 17.7 | 9.1{10.8]11. :
4 x3 5.8 |7.2 | 8.5 9.8{11.
8& x 314 ..|6.8 |7.2 | 8.5 9.8/11.
3l9x3 |54 |6.6 | 7.9] 9.1]10
Blex 24 J4.9 |6.1 | 7.2| B3] 9
2 xB - .49 |61 | 7.2| 8.3] 9.
3 x24% i .14.5 |56 | 6.0] 7.6| 8.
8 x2 i 4.1 [5.0 | 59| 6.8] 7.
2 x2Y .|3.30/4.5 |5.6 |6.6 |7.6 |8.5
24x 24 2.08{3.07|4.1 |5.0 |59 |6.8 |7.7 |.
2lax2 1.86(2.75/3.62/4.5 |5.3 |6.1 |G.8
2lx 1l PRI L) G B PN et botia (SIS (RGPl PR S|
24 x ﬂﬁ 2.75i3.0214.5 |5.3 18.1 L..oifacua]snsifiaas]oaia] i siciiia e
214 x1 .12:2812 OR13.66|4.40|5.00[5.800 . |- v s vsc |ovnne]s cnme [ mna s saasfannan
T xR 1.65(2.44{3.10(3.92|..7 [5.3
2 x14 1.44|2.12|2.77|3.39(3.99| ...
2 x14 R B PR R R NS
13{x 1 1.44(2.12|2.77|3.39(3.90{4.6 |...u|ie.ofiues
13 x 1 1.23|1.80(2.34
15x1 1:231.50/2.31
1% x1 oea.]1.64]2.13
14 x lﬁ 1.01/1.48(1.92
1 xk ln.su 1.16(1.49].
Angles marked * are special.
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£T. PAUL FOUNDRY CO. 153
AREA OF STEEL PLATE.

Wl‘:“' THICKNESS IN INCHES.

Inches ?'n ] %u ‘.‘u %u l’l" %n I ‘g'n %u H‘" | %n H.r.r %:r Hrr 1
1 .188| 250 .313 .375 .438 .5000 .563 .625 .68s .750 .813 .875 .038 1.00
1% | .234] 318 301 .460 .547 .625 .703| .781| .850| .038 1.02 | 1.09 | 1.17 | 1.25
136 | .281 .875 . .508) 6560 7501 844 .938 1.03 | 118 | 1.22 | 131 | 1.41 | 1.60
1% |3 :zj 547 .656 .706( .875 .084/ 1.00 | 1.20 | 1.31 | 1.42 | 1.53 | 1.84 | 1.75
2 875 . .625 .750 .875 1.00 | 1.13 | 1.25 | 1.38 | 1.50 | 1.63 | 1.75 | 1.88 | 2.00
21¢ | .422| 583 .703| 844 .084 1.13 | 1.27 | 1.41 | 1.55 | 1.69 | 1.83 | 1.97 | 2.11 | 225
21 | 460 .625 .781 .938 1.00 | 1.25 | 1.41 | 1.56 | 1.72 | 1.88 | 2.03 | 2.19 | 2.34 | 2:50
23 | .s16| .688 .850 1.03 | 1.20 | 1.38 | 1.55 | 1.72 | 1.80 | 2.06 | 2.23 | 2.41 | 2.58 | 275
3 563 7500 .038 113 | 1.31 | 1.50 | 1.60 | 1.88 | 2.06 | 2.25 | 2.44 | 2.63 | 2.81 | 3.00
3 | 609 813 1.02 1.22| 1.42 | 1.63 | 1.83 | 2.03 | 2.23 | 2.44 | 2.64 | 2.84 | 3.05 | 3.25
3% |- 875 1.09 | 1.31 | 1.53 | 1.75 | 1.07 | 2.10 | 2.41 | 2.63 | 2.84 | 3.06 | 3.28 | 3.50
33 |.708| .38 1.17 | 1.41 | 1.64 | 1.88 | 2.11 | 2.34 | 2.58 | 2.81 | 3.05 | 8.28 | 3.52 | 3.75

4 4 750 1.00 | 1.25 | 1.50 | 1.75 | 2.00 | 2.25 | 2.50 | 2.75 | 8.00 | 3.25 | 3.50 | 3.75 | 4.00
434 | .844] 1.13 | 1.41 | 1.69 | 1.07 | 2.25 | 2.53 | 2.81 | 3.00 | 3.38 | 3.66 | 3.94 | 4.22 | 4.50
5 938 1.25 | 1.56 | 1.88 | 2.10 | 2.50 | 2.81 | 3.13 | 3.44 | 3.75 | 4.06 | 4.38 | 4.69 | 5.00
53 [1.03) 1.38 | 1.72 | 2.06 | 2.41 | 2.75 | 3.00 | 3.44 | 3.78 | 4.13 | 4.47 | 4.81 | 5.16 | 5.50
6 (113|150 1.88 | 2.25 | 2.63 | 3.00 | 3.38 | 8.75 | 4.13 | 4.50 | 4.88 | 5.25 | 5.63 | 6.00
615 (1.22 | 1.63 | 2.03 | 2.44 | 2.84 | 3.25 | 3.66 | 4.06 | 4.47 | 4.88 | 5.28 | 5.69 | 6.09 | 6.50
7 [1.81] 1.75 | 219 | 2.63 | 3.06 | 3.50 | 3.94 | 4.38 | 4.81 | 5.25 | 5.69 | 6.13 | 6.56 | 7.00
71 [1.41 | 1.88 | 2.34 | 2.81 | 3.28 | 3.75 | 4.22 | 4.60 | 5.16 | 5.63 | 6.00 | 6.56 | 7.08 | 7.50
8  [1.50 | 2.00 | 2.50 | 3.00 | 3.50 | 4.00 | 4.50 | 5.00 | 5.50 | 6.00 | 6.50 | 7.00 | 7.50 | 8.00
o [1.69 | 225|281 |8.38 | 3.94 | 4.50 | 5.06 | 5.63 | 6.19 | 6.75 | 7.31 | 7.88 | 8.44 | 9.00

10 [1.88 | 2.50 | 3.13 | 3.75 | 4.38 | 5.00 | 5.63 | 6.25 | 6.88 | 7.50 | 8.13 | 8.75 | 9.38 |10.00
11 (206 | 2.75 | 3.44 | 413 | 4.81 | 5.50 | 6.19 | 6.88 | 7.56 | 8.25 | 8.04 | 0.63 [10.31 |11.00
12 [2.25 | 3.00 | 38.75 | 4.50 | 5.25 | 6.00 | 6.75 | 7.50 | 8.25 | 9.00 | 9.75 (10.50 (11.25 [12.00
13 [2.44 | 3.25 | 4.06 | 4.88 | 5.60 | 6.50 | 7.31 | 2.13 | 8.94 | 9.75 [10.56 [11.38 |12.19 |13.00
14 [2.63 | 350 | 4.38 | 525 | 6.13 | 7.00 | 7.88 | 8.75 | 9.63 [10.50 [11.38 [12.25 [13.13 |14.00
15 (281 3.75 | 4.60 | 5.63 | 6.56 | 7.50 | 8.44 | 0.38 [10.31 [11.25 (12.19 [13.13 |14.06 |15.00
16 (3.00 | 4.00 | 5.00 | 6.00 | 7.00 | 8.00 | 9.00 |10.00 (11.00 |12.00 [13.00 |14.00 [15.00 |16.00
17 [3.19 | 4.25 | 5.31 | 6.38 | 7.44 | 8.50 | 9.56 [10.63 [11.60 [12.75 [13.81 [14.88 [15.94 [17.00
18 3.38 | 4.50 | 5.63 | 6.75 | 7.8 | 9.00 [10,13 |11.25 [12.38 [13.50 (14,63 [15.75 16.88 |18.00
19 [3.56 | 475 | 5.94 | 7.13 | 8.31 | 9.50 |10.69 [11.88 (13.06 [14.25 [15.44 [16.63 (17.81 |19.00
20 [3.75 | 5.00 | 6.25 | 7.50 | 8.75 (10.00 [11.25 [12.50 (13.75 |15.00 [16.25 [17.50 [18.75 (20.00
21 [3.94 | 525 | 6.56 | 7.88 | 9.19 [10.50 [11.81 [13.13 |14.44 [15.75 |17.06 [18.38 |10.69 (21.00
22 413 | 5,50 | 6.88 | 8.25 | 9.63 [11.00 (12,38 |13.75 [15.13 [16.50 |17.88 [10.25 [20.63 |22.00
23 (431|675 7.19 | 8.63 |10.06 [11.50 [12.94 [14.38 [15.81 [17.25 [18.60 [20.13 [21.56 (23.00
24 450 | 6.00 | 7.50 | 9.00 |10.50 |12.00 |13.50 |15.00 |16.50 |18.00 |19.50 [21.00 [22.50 |24.00
26 [4.88 | 6.50 | 8.13 | 9.75 |11.38 (13.00 [14.63 (16.25 [17.88 [10.50 |21.13 [22.75 [24.38 (26.00
38 [5.25 | 7.00 | 8.75 [10.50 |12.25 (14.00 [15.75 (17.50 [19.25 [21.00 22,75 |24.50 |26.25 (28.00
30 |5.63 | 7.50 | 9.38 [11.25 |13.13 |15.00 (16.88 |18.75 [20.63 (22.50 |24.38 [26.25 [28.13 (30.00
36 |6.75 | .00 (11.25 [13.50 |15.75 |18.00 (20.25 |22.50 [24.75 (27.00 [29.25 [31.50 (33.75 (36.00
42 |7.88 [10.50 |13.13 [15.75 |18.38 |21.00 |23.63 [26.25 |28.88 |31.50 [34.13 [36.75 [30.38 |42.00

]

|




ST. PAUL FOUNDRY CO.

154
WEIGHT OF SHEET STEEL
POUNDS PER LINEAL FOOT
United States Standard Gauge
= |53s g% WIDTH 1
4z '—gu JIDTH IN INCHES
L] R
B3 |E2F;|eeEs
7 |FFREIZ5Z| 20| 2224|2628 30| 36| 42| 48 | 50 | 54 | 60
= 3| 17188 |11.68{12.86 n.os;m 16.37(17.53(21.01[24.55] 28.00| 20.21| 31.55 35.06
0 & | 13625 [10.62)11.60 lz.ﬂlls.m 14.87(15.04(10.13(22. 32| 25.51| 20.55| 28.67 31.88
10 & | 14063 | 9.56/10.51 11.;&'12.41 13.30]14.34(17.21]20.08| 22.95 23.00| 25.80| 25.68
11 1§ | 125 | 8.50) 9.35/10.20 11.0511.90(12.75(15.80(17.85| 20.40| 21.25] 22.95] 25.50
12 & | 10038 | 7,43 8.18 s.l 9.68|10.43/11.16/13.39(15.62| 17.85| 18.50] 20.00| 22.32
13 & | .00375 | 6.37] 7.00] 7.64] 8.28] 8.02] 0.50/11.47]13.38] 15.20] 15.98] 17.21| 19.12
14 & | .oms13 | 5.3 5.83 n.sul 6.89| 7.42| 7.07] 9.50/11.15| 12.74| 13.28] 14.34| 15.94
15 | 4% | -0/031 | 4.78] 5.25 5.73I 6.21] 6.60| 7.17] 8.64[10.11] 11.58) 11.94| 12.00] 14.34
16 & | 0025 | 4.28) 4.67 5.00' 5.51| 5.93] 6.37 msl 8.03 10.21) 10.61{ 11.45 12.74
17 | fe | .05625 | 3.82| 4.20] 4.58 4.96| 5.34| 5.74 0.80] 8.04] 9.10/ 0.56| 10.32] 11.48
s o 05 3,400 8.74] 4.08] 4.42| 4.70] 5.10{ 0.12] 7.14| B8.16| 8.48) 9.17( 10.20
10 | jc | .01375 | 2.97] 8.27] 8.57| 3.87| 4.17] 4.46 5.36| 6.20] 7.10( 7.43 8.03) 8.92
20 & 0375 | 2.55 2.81 S.O?t 3.32 3. 3.32‘ a.ml 5. 6.13| 6.37| 6.89| 7.64




ST. PAUL FOUNDRY CO. 155
STANDARD GAUGES.
COMPARATIVE TABLE.
Thickness in Decimals of an Inch
T B pee. Srandod
(B.W.G.) | Standard [ Wir® | American Birming-
Number slsoémti:n P?llnm-t. ?nd Bl & %tei;;l nclzd Shd H:fp
as Stul ate, Iron
Iron Wire | & Steel | Sharpe (B. & G.)
.......... 4900
3 L4600
YOO 516500 4300
YOO 460000 3038
)OO 425 375 400642 3625
00 380 34375 364796 3310
0 340 3125 324861
b ! 300 28125 280297 2830 .3632
2 265625 257627 2625 3147
3 259 . 220423 2437 2804
4 7 . 204307 2253 2500
5 220 21875 L181040 2070 L2225
L) 203 203125 .162023 1920 L1981
L 180 1875 144285 1770 1764
s .165 171875 128490 .1620 L1570
9 148 15625 .114423 L1483 L1398
10 .134 . 140625 101897 .1350 L1250
11 120 126 L000742 .1205 L1113
12 109 . 109375 L0BOSDS L1055 L0001
13 095 09375 071962 L0915 .0882
14 083 078125 064084 L0800 L0785
15 072 .0703125 057068 L0720 L0699
16 065 0625 050821 L0625 L0625
17 L0568 05625 045257 L0540 05656
is 049 .06 040303 0475 0495
19 042 04375 .035800 L0410 L0440
20 035 0375 .031961 0348 .0392
21 .032 034375 .0 2 03175 ..0349
22 .028 03125 .025346 0286 03125
23 025 028125 022572 0258 .02782
24 .022 020101 0230 02476
25 .020 021875 017900 0204 02204
26 .018 01875 015941 0181 01961
27 016 0171875 014195 0173 01745
28 014 015625 012641 0162 015625
29 .013 0140625 011257 L0150 L0139
30 .012 010025 .01 .0123
a1 010 0109375 .008928 0132 L0110 «
32 .009 01015625 007950 .0128 0098
33 008 i 007080 L0118 L0087
34 007 00859375 006305 L0104 L0077
35 L005 0078125 005615 0095 0069
36 004 00703125 i« 0090 L0061
[ P 006640625] 004453 0085 L0054
28 ... ......] 003965 L0048
N AR B 003531 0075 | .0075 | .0052 |.........
5o SR N D L0 003144 070 | 007 | .08 |.........




ST PAUL POUNDRY CO.

APPROXIMATE RADII OF GYRATION
COMMON BUILDING AND BRIDGE SECTIONS
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ST. PAUL FOUNDRY CO. 157
MOMENTS OF INERTIA OF RECTANGLES
Neutral l Axis
. THICKNESS IN INCHES
Inches | 3¢ | & | % | & |36 | & | % | % | % 1
2 .29 .38 ‘ .50 58 67
3 .08 1.27 1.41 1.69 197 225
4 2.33 3000 333 4.00 4.6 5.33
5 4.56 586  6.51 7.81 9. 10.42
6 7.88 10.13| 11.25| 13.50| 185. 18.00
\ 7 12.5 16,08 17.86] 21.44| 25 28.58
s 18.6 24.00( 26.67 2.00| 87.83 42.67
9 8 26,58 84.17| 37.97| 4556 53.16| 60.75
10 5 36.46 46,87 52.08/ 6250 7202 83.33
11 9 48.53 62.30| 60.32) 83.10| 907.05 11092
12 63 81.00] 90.00 108.00| 126. 144.00
13 6 80, 10208 114.43| 137.31 160.2
14 5 100.04 128.63| 14292 17150 200.08 228.67
15 123.0 158.20| 175.78| 210.04| 246.00| 281.25
16 149.33] 192.00) 213.33] 256. 208.67] 341.33
17 3 179.12 230.30| 255.80| 307.06| 358.24| 400.42
18 25 212.63 273.38| 303.75| 364.50| 425.25( 486.
19 250.0 321.52| 857. 428.60| 500.14 571.58
20 201.67 375.00| 416.67 .00 583,33 .6
21 337.64 434.11| 482,34| 578.81| 675.28 77175
22 388 21 400.13| b554.58 665.50, 776 i
» 28 2 443.50 570.33| 633.70) 760.44| 887.18 1013.92
24 504.00 648.00 00| 864.00 1008.00 1152.
25 8 569.66 732.42 81380 976.56 1139.32( 1
II 26 5 040.7 823.88| 91542 1098.50| 1281.58 1464.67
27 922 16| 1230.19| 1435.22| 1640.25
28 1 1143.33 1 1600.67| 1820.33
290 1143.23| 1270.26| 1524.31| 1778.36] 2032.42
30 265.03| 1406.25/ 1687.50, 1968,75 2250.00
! 32 1536.00| 1706.67| 2048.00| 2389.33| 2730.67
34 1842.38| 2047.08 .50| 2865.92 3275.33
36 2187.00 .00{ 2016.00 :
38 2572.13| 2857.92| 3420.50| 4001.08 4572.67
10 3333.33| 4000.00| 4666.6
42 472,88 3808.75| 4630.50 6174.00
44 3993.00| 4436.67| 5324.00| 6211.33 67
16 4562.63 6083.50 ) 8111.33
a8 5184.00| 5760.00 sou!.ou 9216.00
5o 5859.38| 6510.42| 7812.50| 114,58 10416.67
52 6591.00| 7323.33) 8788.00|10252.67|11717.33
54 'ml.:s sm 0841.50(11481.7513122.00
56 00| 9146.67|10976.00 12805.33/14634.67
5s 91458‘: mwsoswmw 14226.02/16259.33
60 10125.00{11250.00| 13500.00| 15750.00/18000.00

tl!v-—.r, -
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MOMENTS OF INERTIA OF TWO PLATES

Moments of Inertia of Two Plates

ONE INCH WIDE

About Axls X-X

Distances Measured from Inside to Inside

For Moments of Inertla, deducting for rivet holes,

multiply tabular value by net width.
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BEAMS AND GIRDERS WITH LATERALLY UNSUPPORTED FLANGES
Allowable Stress, in Pounds per Sq. Inch, in Extreme Fib-e for Va-ious Ratios of [~ &
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PERCENTAGE OF FIXED BEAM LOADS FOR VARIOUS RATIOS of /b

, of the compression flange.

ported length, in ine

L

g of the flange In Inches,

I—the unsu;
b—the wid
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Allowable Working Stress for Columns. Various Ratios I/r

In Thousands of Pounds.
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162 ST. PAUL FOUNDRY CO.

SAFE LOADS FOR CHANNELS LAID FLAT IN
THOUSANDS OF POUNDS UNIFORMLY DISTRIBUTED

Extreme fibre stress 18,000 lbs. per square inch.
Table also shows end reactions in thousands of pounds from safe uniform loads.

Deflections shown in inches, those to right of heavy line are excessive for plaster ceiling.

Weight| Weight|
Per | « Length of span in feet Per Length of span in feet
Size| Foot e Size| Foot
P 3 2[5 glflils Pounds '3 1 4 B‘ITT_Q_;: |
50.0{15.4 |11.4 0.2 7.0 .3 16,253.8 2.8 |2.4 [18.8
187 40.0/13.2 [10.2 [8.0 [5.6 618" 11,5 |3.2 |2.4 [1.88 Lﬁa
33.912.6 | 0.4 [7.6 8.2 0 Defl. | .05 .00] .14] .21
Defl, | 03| .06] .09| .13 ) 14.763.2 [2.4 |1.8%
40,0/ 0.8 [ 7.4 [5.8 5.0 4| 77| 9.8 [2.6 [1.86(1.50
127 30.0{ 8.4 | 6.2 5.0 4.2 8 Defl. | .05 .10§ .1
207 7.0 | 5.2 4.4 3.4 [ .4 10.5 12.2 |1.65/1.38
Defl. | .04 .07 .10, .15 A4 87 8.2 [1.92{1.44(1.18
25.00 6.0 | 4.6 3.6 (3.0 | 80 Defl. | .06; .11] .17
107 153/ 4.8 | 3.4 [2.8 |24 56| B” 6.7 [1.42/1.08] 80|
Defl. | .04] .08} .12 .1 3 Defl, | .07 .12 .1&
4.8 | 3.0 3.0 24 | 5o 4" 5.4 /1.16 .88{ .68
9" 13.4| 3.8 | 3.0 |2.4 11.9 .11 Defl. | .08] .13 .21
Defl 05 .09 .13 .1 41 3" 4.1 | .82} .64] .50
Defl. | .00] 15| .24

COEFFICIENTS OF DEFLECTION, UNIFORMLY
DISTRIBUTED LOADS

To find the deflection In inches of a section symmetrical about
the neutral axis, such as beams, channels, zees, etc, divide the coef-
ficient in the table corresponding to given span and fibre stress by
the depth of the section In inches,

For unsymmetrical sections such as channels laid flat and angles,
divide the coefficient by twice the distance from the neutral axis to
most extreme fibre,

For concentrated load at center use four-fifths the tabular coeffi-

cient.

Fibre Stress in Fibre Stress in Fibre Stress in

Span | pounds Per Sa. inch (| 555" | Pounds Per Sa. inch || “22® | Pounds Per Sa. inch _
Feet. | 18000] 16000 12500|| Foet. | 18000 16000| 12500(| Feet. | TS000] 16000| 12500
1 0,018 0.017| 0.013 16 4.767| 4.237| 3.310{| 81 | 17.894| 15.906| 12.427

2 0.074] 0.006] i 17 5. 4,783| 3.737|| 32 | 10.067| 16.940| 13.241

3 0.168] 0.149| 0.1106 1s 6.033| 5.363| 4.190 8 | 20.277| 18.025| 14.082

4 0.208| 0.265| 0 19 6.722| 5975 4.668|| 34 | 21.525| 19.134] 14.948
5 0.466) 0.414 0.323# 20 7.448] 6.821| 5.172|| 85 810! 20.276 15.841
a 0.67 0.506, 0466 21 8.211| 7.209| 5.703|] 86 | 24.132| 21.451| 16.759
v 091 1.811] 0.634 22 0.012 8.011] 6.250|| 37 | 25.491| 22.650| 17.703

s 1.19 0.050| 0.828 23 9.850| B.756| 6.841 38 | 20.887| 23.001] 18.672

9 1.508| 1.341] 1.047 24 | 10.725) 9. 7448/ 39 | 28.321| 25.175] 10.668
10 1.862| 1.6556] 1.203|] 25 | 11.638] 10.345] S5.082|| 40 | 20.702| 26.483| 20.600
11 2.253| 2.003| 1.5685]] 26 | 12.5587| 11.189| 8.741|| 41 | 31.300] 27.824| 21.737
12 2.681| 2.383| 1.862|| 2% | 13.574] 12 0427 42 | 32.846] 20.197] 22,810
13 3.147| 2.797| 2.185|| 28 | 14.508| 12.977| 10.138|| 43 | 34.428| 30.603| 23.000
14 3.650| 3.244| 2.534|| 29 | 15.659] 13.920] 10.875|| 44 | 36.048| 31.954| 25.034
15 4.100] 3.724| 29000/| 80 | 16.758| 14.807] 11.638|] 45 | 37.706| 33.517| 26.185
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ST. PAUL FOUNDRY CO.

PART 11

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 Catch 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

Cleanout Doors, Smokestacks, Coal Chutes 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 Brackets 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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EXPLANATION OF TABLES ON SAFE LOADS FOR
CAST IRON COLUMNS

The loads in these tables are based on the following formulse:

80000
=—————— for round columns.

(12L)2
ATt
800d2

80000
p = —————— for rectangular columns.
4 3(12L)2
+

320042

In which—
p= pressure in pounds per square inch,
L=Ilength in feet.
d = outside diameter or least side of rectangle ir inches
Factor of safety, 8.

It is assumed that the columns are set with the care usual in
building work, that the bases have a square bearing, and that the
ends of the shafts are accurately turned to a true plane.

For diameters or lengths intermediate of those given in the
table, the loads may be found by interpolation.

For practical purposes it may be assumed that the loads diminish
in the same proportion as the thickness of the metal, the outer
diameter remaining the same; but where the thickness is in-
creased special calculations will be necessary unless the new thick-
ness is less than 1§ of the outside diameter,
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SAFE LOAD IN POUNDS FOR ROUND HOLLOW CAST IRON
COLUMNS WITH SQUARE ENDS

Outside |
Diameter |
Thickness
of Metal

Length of Column in Feet.

o 11
| Pounds |
15 | 80,000 25000 | .....
a| 3| Bhd0o 4,500 36,000 | ...,
17 | 67,000 54,800 _ 44400 | DIl
14 | 56,100 48,400 | 44,600 | 41,100 | 37,600
o[ .%] Sl | i | mi | e
TN ':'64:900 93,800 | 85,000 _32:'400' n:om
6|17 | 133100 119,000 | 111,800 | 104,600 | 97.800
—] 13 | 158,000 141,300 | 132,600 | 124,300 | 116,100
34| 130,000 119,600 | 113,400 | 107,800 | 101,500
1yt | s | il | e | i | e
» L p— L '“..,__ iy . | e
| 3% | 185,400 144,800 | 130,000 | 133,400 | 127,500
8|17 | 200300 186,500 | 179,000 | 171,500 | 164.100
|14 | 278,800 250,600 | 240,300 | 239,100 | 228,600
O e e e | e
of1 ;4 281,500 257,000 | 240,100 | 239600
_ | 135 | 368700 _ 337,900 | 326,400 | 313,900
34| 204,600 | 200,300 100,300 | 184,800 | 178,800
1o 1y | 40 | et | st | i | o | i
134 | 425900 | 416,800 (305,500 | 384,400 | 372,000
1 208,100 ,600 280,400 | 273,400 | 266,300
1% | 364,500 1600 310,300 | 333,100 | 324500
1[1% | giks | tewn | it | e | s | e
|1 | 82,500 [ 525,800 313,000 | 306,300 | 299,400
152 402,700 1900 383,300 | 374,400 | 365.900
12115 | ke | i | Simo | s | e | e
T | s62,600 347,000 | 340,900 | 333,900
1;2 443,800 424,800 | 417,300 | 408,600
13 114 | 521300 : 400,100 | 480/000
|2 | 665000 _636,500 | 625,300 | 612,300
1 305,800 374,300 | 368,100
A s | e
|2 " | 19100 | 690500 | 678,300
1| 427,400 406,300 | 401,500
1;2 523,300 499,500 | 492,800
15| 115 | 618,600 589,300 | 581,300
_ |27 | 703300 500 | 745300
1 450,300 800 | 433,900
134 | 564,400 600 | 533400
16| 115 | 665,900 800 | 629.300
27" | 858,000 800 | 810800
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SAFE LQAD IN POUNDS FOR ROUND HOLLOW CAST IRON
COLUMNS WITH SQUARE ENDS

Lan h of Col Feet.
iV i e e g&‘l‘m&a‘n’t Thickness | Outside
14 | 16 18 20 22 24 JJH-]I?BPL of Metal, | Diameter.
“Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | “"**7%%
'
fRE )
A
i Mo b N
- .10 1 [1]
Ceres .....| 68.30 | 134
59,500 52,600 47,500 46,00 3%
76,100 67,400 60,800 59.00 )| q
91,100 | 80,800 | 72,900 | 70.60 1k |
80,500 72,400 65,100 53 .40 3
103,600 300 83,900 69.10 1 =
lﬂ,ﬁ“’_ 129,800 116,800 95 .80 114
102,800 500 85,300 60.70 3
,800 | 121,000 10,300 78.60 1
000 | 146,500 133,500 95.10 134 1]
21 D.?DE_ 191,900 174,900 124 .36 134
126,800 | 116,100 107,600 68 .00 Y
164,400 | 150, 139,600 88.40 1
199,800 | 183,000 169,800 107 .40 14 10
263,600 | 241500 | 224000 | 14200 | 13
196,400 | 182,600 | 168,900 98,20 1
244,500 | 223,500 205,800 120.10 14
285,800 | 260,300 | 240,600 | 140.00 115 11
361,000 _a2 _.S_Q()_ 304,000 176 .80 2 =
220,600 | 214,500 | 200,100 108.00 1
280,600 | 262,300 244,900 131 .40 144
320000 | 307.500 | 287100 | 154.70 | 134 | u=
418,000 500 364,600 195 .80 2 L
264,100 | 248,500 233,100 17.53 1
323,500 " 285,300 44.20 14
79,800 | 357,500 335,100 §9.40 114 13
500 | 456:000 | 427500 | 216200 | 2
298,600 | 283,300 266,900 28.10 1
365,800 347,000 326,900 56 .50 14
429,800 | 407,600 384,100 84,10 14 14
351,500 | 521900 | 493,000 | 28570 | 2
333,300 | 317,000 300,900 37 .50 1
409,100 | 390,100 369,300 69,40 14
505,600 | 482,500 | 458,800 435,500 98.90 1} 15
707,500 | 678,000 | 648,300 | 618,600 | 588,100 | 5581400 | 255.30 | 2
413,900 | 399,100 | 383,300 | 367,600 | 351,500 | 335,000 147.30 1
508,800 | 490,800 | 471,100 | 452,000 | 432,100 411,900 181 .00 144
600,100 | 578,000 | 555,800 | 534,400 | 500,800 | 485,800 | 213.50 114 16
778,300 | 745,800 | 716,100 | 687,000 | 656,800 625,900 274.90 2




ST. PAUL FOUNDRY CO.

SAFE LOAD IN PDUNI}S FOR SQUARE HOLLOW CAST IRON
COLUNNS WITH SOUARE ENDS

|1
1

= 5 i3 Length of Column in Feat,
23 25 e 3 s 0 10 1 12 13°
L _F © | Pounds | Pounds, | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds
14 53,800 49,500 45,400 41,500 | | seenes vesese | asenes
4 ;:1 5,000 | 69,000 63,300 57,900 | BEETTTTN BT T rees
i 91,500 86,400 81,300 76,100 71,000 66,000 61,500 57,100
5| 3 | 106,400 | 100,600 94,600 88,600 82,800 77,000 71,800 600
75 | 120,800 | 114,100 | 107,300 | 100,400 | 93,600 | 87,100 | 81;300 | 75,500
44 | 138,800 | 132,800 | 127,300 | 121,000 [ 115,000 | 108,300 | 102,100 08,500
61 6,300 | 168,500 | 161,300 | 153,800 | 146,000 | 137, i 122,500
14 ,800 | 200,100 | 191,500 | 182, 173,400 163,300 | 154,100 | 145,500
44 | 170,600 | 165,000 | 159,400 | 153,300 | 147,000 [ 140,600 | 134,100 | 128,000
71 18,400 | 211,500 ) 196,100 | 188,100 ) 171,600 ,800
el 261,600 253,400 | 244,400 300 | 225400 | 215,600 | 205,600 | 198,300
34 | 202,000 | 197,100 | 191,600 | 185,600 | 170,400 | 173,00 | 166,600 | 160,900
81 ,000 | 253,800 ,800 | 239,000 1,000 000 | 214,500 ,300
| 1% | 813,500 | 305,900 | 207,400 ,100 | 278,500 | 208,800 | 258,600 | 248,800
3% | 233,200 | 228,600 | 223,600 | 218,100 | 211,900 | 205,800 | 199,500 | 193,400
o1 100 | 295,600 ,300 2,000 | 274,000 | 266, 258,000 ,000
_ | 113 | 424,200 | 415,600 | 406,800 ,600 | 385,400 | 374,100 | 362,900 | 351,600
3 | 2644 260,100 | 255,300 0,800 | 244, 237,600 | 232,000 | 225,800
1 342,000 | 337,500 | 331, 324,000 | 317,300 | 308,300 | 301,000 ,000
10| 114 | 485800 | 477,500 | 469, 450,000 | 449, 436,800 ,500 | 415,000
12 | 609,600 | 600,000 | 588, _ 576,000 i 548,000 | 535,100 | 506,800
o) % | 205,600 | 291,700 | 286,800 | 281,800 | 276,800 | 271,000 | 263,300 | 258,300
1 384,500 | 379,500 | 373,000 ,500 \ 852,500 | 343,000 000
1L | 114 | 547,900 | 540, ,500 | 522,300 | 513,000 400 ,800 | 478,800
2" | 6921100 | 683,100 | 671,400 | 659,600 | 648.000 | 634500 | 617,400 | 604,900
3§ | 826,100 | 322,400 | 318,100 | 313,500 | 308,400 | 302,900 | 297,400 | 204,900
1 425,100 | 420,300 14,800 | 408,600 | 402 000 304,900 7,800 | 379,500
12| 14 ,800 | 601,600 | 593,800 | 585,100 575 600 | 565,400 | 555,300 | 543400
_ |2 | 773,000 | 764,000 | 754,000 | 734,000 | 731, 1000 718,000 | 705,000 | @00,000
1 466,300 | 461,400 | 456,100 | 452,400 ﬂﬁ 300 | 437,400 | 430,300 | 423,000
13 1} | 570,600 ,800 | 558, i 544,900 | 535,400 | 526,500 | 517,500
134 | 670,100 | 663,300 | 658,900 | 650,400 | 640,000 | 628,800 | 618,400 |~608,100
i 800 | 845.900 | 837,100 1400 | 816,300 | 801,900 | 788,800 | 775,500
1 507,000 ,800 | 497,900 | 492,000 | 486,300 | 479,800 | 472,500 | 465,400
14| 1% | 731,300 | 726,600 | 718,100 ,800 | 701 ,SDI] . 691,900 | 681,600 | 671,300
s I 1000 | 930,000 300 1400 | 897, 885,500 | 872.500 1300
1 548,100 | 543,800 | 538,300 | 533,400 | 527,800 | 521,500 | 514,500 | 508,300
15| 116 | 702,800 | 786,600 | 778,600 | 771,400 | 763,400 | 754,300 | 744,100 | 735,000
— |27 1,017,900 (1,010,000 | 999, ] 980,300 i i 1800
1 588,000 | 584,300 | 581,300 | 575,300 | 569,300 | 564,000 | 557,300 | 550,500
16| 2 1,097,600 (1,000,600 |1,085,000 1,073,800 |1,062,600 1,052,800 (1,040,300 |1,027,600
1 628,800 | 625,600 | 621,500 | 616,000 | 611,300 | 605,600 | 599,300 | 593,600
172 1,179,000 |1, 173,000 |1 165,500 1,155,000 (1,146,000 1,135,500 |1, 123 500 |1,113,000 1130W
1 660,800 | 666,400 | 662,100 7,000 | 652,800 | 646,900 | 640,800
18 |2 11,260,900 |1,254:500 (1,246,400 1,236,800 (1,228,700 (1,217,600 (1,206,400 1.105,300"
1 710,100 | 706,500 | 702,900 | 698,400 | 693,900 | 688,500 | 682,300 | 676,800
19| 2 11,341,000 1,??4.5% 1,327,800 |1,319,300 (1,310,800 |1,300,500 1,287,400 (1,278,400
1 750,500 743,900 | 739,100 | 734,400 | 729,600 | 723,900 | 718,300
20 2 1,420,000 |1, 414 300 1,400,400 1.{00,100 1,391,400 (1,382,400 |1,371,600 |1,360,800




ST. PAUL FOUNDRY CO. 160

SAFE LOAD IN POUNDS FOR SQUARE HOLLOW CAST IRON
COLUMNS WITH SQUARE ENDS

Length of Column in Feet. | \v\’lcl-]l:m. 1
e 3 Thickness' Side of
T T e L e .L' e L .__22 L2 |ﬂII “’}L’S{“ of Metal. | Square.
Pounds | Pounds | Pounds | Pounds | Pounds | Pounds omnmh,
21.8
30.4 ;2 &
34.2 b
39.8 3% t B
45.1 %
49.2 M
62.5 1 6
74.2 , 1Y%
58.6 i
114,200 75.0 1 7
136,900 89.8 14
117,300 68.0 M
198,100 1,600 | 166,200 1,500 87.5 1 s
8,800 | 219,000 | 200,400 | 182,600 | 166,600 | 152,200 | 105.5 130
187,100 | 173,200 | 160,600 | 148,500 | 136,700 | 126,200 77.3 E
242.000 4 4 000 gg 700 | 163,200 | 100.0 1 o
_ 340,400 | 315,000 [ 202,01 270,000 , 229, 140.6 114
219,600 | 208, 193,200 | 180,000 | 167,500 | 155,400 86.7 ¥
284,900 | 267,200 | 250,600 | 233,500 | 217,400 | 201,600 | 112.5 1
403,500 | 878, 355,100 | 330,800 ; 285,600 | 159.4 114 10
506,400 | 475,200 | 445,600 | 415,200 | 386,300 | 358,400 | 200.0 2
252,100 | 2 225,600 | 212,500 | 199,500 | 186,000 96.1 iy
g 311,500 | 293, 270,500 | 259,500 | 242,500 | 125.0 1
467,400 3700 | 418,100 | 393,700 | 368,700 | 345,000 | 178.1 114 11
500,400 | 560,700 | 528,200 | 497,500 | 467,100 | 436, 225.0 2
284,400 | 272,100 | 259,500 | 246,400 | 232,200 | 219,400 | 105.5 Y
370,800 | 354,700 1200 | 321,200 | 303, ; 137.5 1
530,800 484,400 ,800 | 433,900 | 408,700 | 196.6 134 12
_ 673,800 | 645,000 | 615,000 ! 551,000 A 250.0 g [k
415,800 | 398,400 | 881,000 | 363,000 | 345,600 | 328,500 | 150.0 1
i ; 466,400 | 444,200 | 423,000 Z 183.6 114 13
597,800 | 572,700 | 547,700 | 521,900 | 496,700 | 472,600 | 215.6 114
_ 762,300 | 1 ) | 698,500 | 665,500 | 633,700 7 275.0 | 2
458,300 | 444,600 | 425,100 | 406,000 | 390,000 | 372,500 | 162.5 1
661,300 | 641,200 | 613,100 | 586,900 | 562,500 | 537, 34.4 14 14
846,000 | 820,700 | 784,700 | 751,200 | 720,000 600 | 300.0 2
500,500 | 485,100 | 468,200 | 451,500 | 433,200 | 415,700 | 175.0 1
723,900 | 701,600 | 677,400 | 653,000 | 626,700 4 253.2 114 15
920,500 X 869,700 | 838,500 3 772,200 | 825.0 2
543,800 | 528,700 | 512,200 | 405,000 | 477,700 | 459,700 | 187.5 1
1,015,000 | 987,000 | 956,200 | 924,000 | 891,600 | 858,200 | 350.0 | 2 16
585,600 | 572,000 | 555,200 | 539,200 | 521,600 | 504,000 | 193.8 1
1,098,000 (1,072,300 (1,041,000 1,011,000 | 978,000 | 945,000 | 374.4 2 17
628,100 | 614,500 | 599,200 | 582,200 | 565,200 | 548,200 | 212.5 1
1,182,400 (1,156,700 |1,128,000 |1,096,000 |1,064,000 |1,082,000 | 400.0 2 18
670,500 | 656,100 | 641,600 | 626,400 | 609,200 | 593,100 | 225.0 1
1,266,500 1,230,200 (1,212,100 |1,183,200 |1,150,900 |1,120,200 | 425.0 2 19
712,500 | 699,200 | 685,000 | 669,700 | 652,600 | 636,500 | 237.5 1
1,350,000 1,324,700 (1,297,700 (1,269,000 [1,236,600 (1,206,000 | 450.0 2 20 -




ST. PAUL FOUNDRY CO.

SAFE LOADS IN POUNDS FOR RECTANGULAR CAST IRON COLUNNS

Length of Column in Feet.

8| &5 |

g2€| B3

#5| €= G 7 s o 10 11 L | L IR
g| €% | Pounds | Pounds | Pounds Pounds | Pounds | Pounds | Pounds | Pounds
4 _?.;' 08,000 | 90,300 | 82,800 | 75,800 | 68,100 | 63,100 | 57,500 | 52,600
x 123,000 | 113,300 | 103,800 | 95,000 | 86,500 | 79,300 2,3 46,000
6 [ 14 | 143,800 | 132,500 | 121,300 | 111,400 | 101,400 | 92,800 | 84,600 [ 77,400
4| % | 121,100 | 111,400 | 102,100 | 03,500 | 85,400 | 78,000 |~ 71,100 | 65,000
x |1 153,8 41,500 | 129,800 | 118,800 | 108,500 | 99,000 | 90,30 82,500
S| 134 | 182,600 | 168,000 | 154,100 | 141,000 | 128,900 | 117,500 | 107,100 ,000
4| 3 | 143,800 | 132,500 | 121,300 | 111,400 | 101,400 | 92,800 | 84,600 | 77,400
sl 184,500 | 160,800 | 155,800 | 142,500 | 130,100 | 118,800 | 108400 g
10 | 134 [ 221000 | 203400 | 186,500 | 170,800 000 | 142300 | 129,800 | 118,600
5| 9 | 181,500 | 124,400 | 117,000 | 109,500 | 102,100 | 95,000 6 82,300
x |1 167,000 000 | 148,500 | 139000 | 120:%00 | 120800 | 112,500 | 104,500
9| 124 | 198,300 | 187,600 | 176,300 | 165,000 | 154,100 | 143,400 | 133,600 | 124,000
B | 8 | 194,100 | 183,600 | 172,600 | 161,600 | 150,900 | 140,400 | 130,800 | 121,500
X1t 250, 37,000 | 222,800 X 194,600 | 181,100 | 168,8 156,800
12 | 114 | 302, 286,300 | 269,100 | 251,900 235100 218,800 | 203,9 189,400
G| %4 | 165,300 | 158,000 | 151,100 | 144,100 | 136,900 | 125,900 | 121,600 | 114,900
i 211, 202,100 | 193,500 | 184,500 | 175,000 | 165,000 | 155,600 | 147,000
S| 13 | 253,300 | 242,30 1800 | 221,000 | 209,900 | 197,600 | 186,500 | 176,100
6| 4 | 218,100 | 208,500 | 109,500 | 190,300 | 180,600 | 170,100 | 160,600 | 151,600
s lf 282,000 | 269,600 2000 | 246,000 | 233,600 | 220,000 | 207,600 | -196,
12 | 124 | 341,500 | 326,500 | 312,500 | 207,000 | 282,900 | 266,400 | 251,400 | 237,400
7| 34 | 213,900 ,900 |7200,000 | 100,100 | 182,300 | 174,400 | 166,300 | 158,600
x |1 276,000 | 264,400 | 258,000 | 245,300 | 235,100 | 225.000 | 214,500 | 204,800
10| 134 | 333,500 | 319,500 | 311,800 | 296,400 | 284,100 | 271,900 | 259,100 | 247,400
7| 34 | 241,500 | 231,400 | 225,800 | 214,600 | 205,800 | 196,800 | 187,600 | 180,300
x| 1 312,800 2600 | 292,400 | 278,000 | 266,500 | 255,000 | 243,100 | 232,000
12 | 134 | 379,500 | 363,500 | 354,800 | 337,300 | 323,300 400 | 204,900 | 281,500
S| 9 | 257,800 | 251,500 | 244,500 | 236,900 | 228,900 | 221,000 | 212,600 | 205,400
il 334,400 | 396,300 | 317.300 | 307,400 | 207,000 | 286,600 | 275,900 | 266,900
X2 | 134 | 406,500 | 396,500 , 373,500 | 360,900 | 348,400 | 335,300 | 323,600
S| 34| 313,500 | 305,900 | 297,400 | 288,100 | 278,400 | 268,800 | 258,600 | 249,800
S 5 408,600 | 398,800 | 387,800 | 375,600 | 363,000 | 350,300 | 337,100 | 325,600
16 | 1% | 409,300 | 487,100 | 473,600 458,900 443,400 | 425,500 | 411,900 | 397,600
O | 3 | 275,600 | 270,300 | 264,500 | 257,800 | 250,500 | 243,100 | 235,000 | 228,600
g |iny 358,100 | 351, 343,400 | 334,900 | 325,400 | 315,900 A00 | 296,900
12| 1% | 4 435,900 | 427,300 | 418,000 | 407,600 | 298 384,500 | 372,900 | 361,400
O | % | 332,300 | 325,600 | 318,600 | 310,600 | 301,900 | 293,000 | 284,300 | 275,400
x |1 433,500 | 425,000 | 415,900 | 405,600 | 393,800 | 382.400 | 370,900 | 859,400
16 | 1% | 530,100 | 519600 | 508,400 | 495,800 | 481,600 | 467.600 3,500 | 439,500
10| 3 | 350,000 | 344,500 | 338,100 | 331,100 | 323,400 | 315,600 | 307,300 | 299,000
x |1 457,300 | 450,000 | 441,300 | 432,600 | 422,400 | 412,300 | 401,400 i

16 | 114 | 559,600 | 550,800 | 540,500 | 529,400 | 517,000 | 504.500 | 491,300 | 478,100
10| 95 | 407,300 | 400,800 | 303,300 | 385,300 | 376,300 | 367,100 | 357,500 | 347,900
k(1 533,400 | 525.000 | 515,300 | 504,800 | 492.800 | 480, 1300 | 455,800
20 | 1} | 654,900 ,500 | 632,500 | 619,700 | 605, 590,400 | 574,900 | 559,500
121 502,500 | 496,600 | 490,000 | 483,000 | 475,100 | 466,600 | 458,300 | 448,500
16 | 13 | 828, 818 '.'00 808,300 | 796,400 | *78%:500 | 769,600 | 755,800 ,600
12 |1 657,000 | 649,400 | 640,900 | 631,500 | 621,300 | 610,300 | 599,300 | 586,500
24 | 137 11,000,100 11,086,300 1,072,100 1,056,500 1,039,400 '1,020900 '1,002,400 | 981,100

i
|




ST. PAUL FOUNDRY CO. 171
SAFE LOADS IN POUNDS FOR RECTANGULAR CAST IRON COLUNNS.
Length of Column in Feet. '| Weight of
Column | rhjckness |  Size
14 f_lnﬂ | 18 Z0 2z 24 Shaft M 15 Tnohes.
“Pounds | Pounds | Pounds | Pounds | Pounds | Pounds WF&??’“ ¥iamnr] atees
RO00 15 o ne o M e sinte s [ i 39.8 1 4
60,300 |..cvuvs. Al s wn e v s e i iy 50.0 1 X
__70,600 |  59,300]...000ecfieinenn | eevesonof B8.8 | 13 L
59,300 49,800 42,100 35,900 49.2 L 4
75,300 63,300 53,500 45,500 62.5 1 X
_ 89/400 | 75,100 | 63500 | 5300 |..TTUININTNN w2 | 1% |8
70,600 59,300 50,000 300 [ s e ey 58.6 M 4
90,300 75,900 64,300 54,600 |.. o | S 75.0 1 5
108100 | 90,900 | 76:900 | 65,400 |11111000 8.8 | 1% | 10
76,400 66,000 57,100 49,800 43,800 38,300 49.2 M 5
97,000 83,800 . 63, 55,500 48,500 62.5 1 X
115,100 | 99,500 | 86,100 | 75300 | 65,000 [ 57,600 | 742 | 1% | 0§
112,800 97,400 84,300 73,500 64,500 56,400 72.7 34 5
145,500 | 125,600 | 108,800 094,900 83,300 # 3 1 X
175,800 | 151,800 | 131,400 | 114,600 | 100, T A - B
108,000 95,500 84,500 75,000 66,800 59,300 58.6 3% G
138,300 | 122,400 | 108,300 96, 85, 75,900 75.0 1 X
13600 | 146500 | 120/600 | 115000 | 103400 | 90900 | 808 | 1% | 8
142,600 | 126,300 | 111,600 99,000 | 88,100 78,300 7.3 3 L1
84, 163,300 | 144, 128,000 | 114,000 | 101,300 100.0 1 X
; 500 | 174,900 | 155,000 | 138,000 | 1225500 | 1211 [ 1% 12
151,500 | 136,600 | 122,600 | 110,600 99,400 89,800 72.7 LI 7
) 176,300 | 158,300 | 142,000 | 128, 115,900 93.8 1 X
235,100 | 213,000 | 191,300 | 172,600 | 155,000 | 140,000 | 11833 | 1% | 10
170,300 | 154,300 | 138,500 [ 125,000 | 112,300 101,400 82.0 Lo v
A 199,800 | 179,400 | 161,900 | 145,400 | 131,400 106.3 1 X
267,600 | 242,400 | 217.600 | 196,500 | 176,400 | 159,400 | 128.9 | 1% 1z
106,400 | 180,000 | 164,800 | 150,300 | 137,000 125,300 86.7 % -
254,800 | 233,500 | 213,800 | 204,900 | 177,800 | 162,500 112.5 1 X
500 '900 | 250,800 | 236:%00 | 216,000 | 197,400 | 1367 | 1% 12
238,800 | 218,900 | 200,400 | 182,600 | 166, 152,300 105.5 £ s
311,300 ¥ 261,300 | 235,100 | 217,300 98, 137.5 1 x
300 | 348:800 | 3190100 | 200.900 | 265400 | 242,500 | 168.0 | 1% 16
221,300 | 204,800 | 189,800 | 175,500 161,600 | 149,100 01.4 M 9
287,400 ) ,500 ,000 A i 118.8 1 X
800 | 323500 | 300,000 | 277500 | 255,500 | 235.900 | 1445 | 1% | A2
266,600 | 246,800 | 228,600 | 211,500 | 1 179,600 110.2 78 9
347,800 | 322,000 | 298,400 | 276,000 | 254,100 | 234,600 143.8 1 X
425400 | 393,800 | 364.900 | 337500 | 310,800 | 286,000 | 175.8 | 1% 16
290,400 | 272,900 | 255,300 | 238,400 | 222,400 207,100 114.8 LS 10
370,300 | 356,400 | 333,600 | 311,100 | 290,400 | 270,600 150.0 1 X
_434.100 436,300 | 408,300 | 381,100 | 355,400 331,300 183.6 14 _10__
337,000 | 317,400 | 207,100 | 277,300 | 258,600 241,000 133.6 3 10
442,400 | 415,800 | 889,300 | 363,300 | 338,800 315800 175.0 X
543100 | 510800 | 477.500 | 446.000 | 415,000 | 387.600 | 2149 | 1% | 20
438,100 | 419.300 | 309,800 | 379.600 | 358,100 | 337.400 162.5 1 12
722,500 | 601,500 | 650,400 | 626,000 [ 590,600 | 556,400 268.0 134 16
572,900 | 548.300 | 523,000 | 496.400 | 468,400 | 441.100 212.5 1 12
054,400 | 917,100 874,500 | 830,400 | 783,800 ' 738,000 355.5 1% | 24
i




172 ST. PAUL FOUNDRY CO.

BASES FOR CAST IRON COLUMNS

Size Thickness & 1 s .
m':fmn n:d (Mi:f;flp:;n v (cft]g:ant:e) o
5 i xlix 13 90 Ibs. 10x10x1%4 40 1bs.
5 1 Wx16x 214* 1o * 12x12x2 781
6 iy 16x16x 2% 05 * | 12xi2xii 05
walliEln 18x18x 214+ 165 * T4x14x2y 15 *
7 3 18x18x 214* 140 * l4x14x2 105 *
7 1 20 x 20 x 214* 205 * 16x16x214* 135~
TRl B 35 20 x 20 x 234* il 16x16x 24* 125 -
T Y, 2x2x 6 330 18x18x234* 185 =
0 1 2Ax2x 6 210 * 18x18x214* 175 *
9 114 30x30x 8 555 * 20 x 20 x 234* 285 X
10 1 28x28x 7 360 * 20x20 x2%* 235 *
10 14 32x32x10 715 24x24x6 30 *
11 1 - 0x30x 8 420 * 2x24x6 0 "
v | 1% 3x36x10 810 * 28x28x7 00 *
12 1 32x32x10 515 = 28x28x7 360 *
12 114 38x38x12 1020 * d0x30x8 570 *

Bases marked thus * are beveled to 1 thickness shown.
Bases of greater thickness than 23" will be ribbed.

Above sizes are based on a pressure of 250 pounds per square
inch for masgonry and 500 pounds per square inch for cut stone,

Sizes given can be varied for allowable load on concrete from
250 to 450 pounds per square Inch.

Bases for columns less than 8 feet In length and loaded to full
safe load and bases for columns of thicker metal than sizes shown by
more than % inch will require special calculation.

Thickness of metal in ribbed bases same as thickness of metal
in columns.

Welghts of ribbed bases are approximate only.




ST. PAUL FOUNDRY CO. 193
STANDARD CAST IRON COLUMN BASES
AND FLANGES
!
‘l A
N 4 = —
= % I \,__I /f
J e
Size of Column A B
Size of Column A B g ;5 ;
7 13 101§ 7 gx 8
8 14 1134 8 1015 75
9 15 1214 9 1114 8
10 16 1315 10 12 9
11 17 14 11 13 9
12 18 152 12 14 mg
13 19 16 13 1434 11
14 20 17 14 16 12
15 21 13% 15 17 13
16 22 19 16 18 14
DIMENSIONS OF STANDARD PIPE FLANGES
Size of Pipe——Inches | 35 1 |13¢{11s] 2 |21¢] 3 |334| 4 4| 5| 6|7 [8 [0 [10
A[ Dia. of Flange 3% |4 |414|51% |53 (616|774 |8%4|024|10 [101|111|18_ |14 |153¢|16%%
Bl Dia. of Hub U4|1761234 121413 |3 HAT4|47¢|514/6 _|65¢|734| SH| O%[11_[124
Ol Thickness of Fiange| | & 35| 36| 34| 4| | & %[ 5¢| 5| B[ 2| n| 7% #
D Hetght of Flangs | 34| 1[ 78| {1 _|13¢| T4/ 18|10 i5%| 1 14| | 13| TH| 24| 2%
E| Dia. of Bolt Circle |25¢(3 [33¢|37¢(494|554 014|034 |706|8  [8%4/934|1076[12 |1804|14%
Sieof Bolta | 3| 34| 34| 36| Y4| ¥| 56| 5¢| 3| %| 3| 3| %| % % %
No. of Bolta 4 14 4 11 4 |4 la léi s 1818 s [s [12 12
Used on Pipe Railing Page 222

Used on Pipe Columns

z
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CAST IRON POST CAPS, BASES AND QUILLS

e

= T

= 2?‘::.':.

L2

—f—_

A
T { e
11
-:-l

Flg. 1 Fig. 2
CAP FOR WOoOD BEARING PLATE
POSTS & GIRDERS FOR WOOD GIRDER

A

pumm M P

Fig. 4
BASE FOR WoOOD
rosT

[t...--;._. ..-..1---.T_l

Fig. &
BASE FOR STEEL
COLUMN

Fig. 7
BASE FOR ROUND
CAST ITRON COLUMN

We have stock patterns for various sizes of
bearing plates for wood posts and wood girders,

==B
bN
[ I

Fig. 3

CAT FOR WOOD
POSTS & GIRDERS

Fe

e —
Fig. 6
BASE FOR WOOD
POST

QUILL FOR WOOD
POST & GIRDERS

post caps, bases and
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ST. PAUL FOUNDRY CO.

ORNAMENTAL ROUND COLUMNS

ot 'lulll‘"mhm

nll.‘f

=
z: bt e

Fig. 10
Special Deslgns Upon Application.

)

Fig. 11
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PAUL FOUNDRY CO. 1
PILASTERS
Fig. 13 Fig. 14
18 and 20" Face 8, 9 and 12* Face

Plain or combed panels in any width or height.
Give width of face, depth and thickness of metal when ordering.
Special Designs Upon Application.
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ORNAMENTAL CAPS

Cap No. 17
7 . v

6, B8%9° 11%,13°,

16" and 6° 8q.

Cap No. 18
Any Size
Cap No. 19 Cap No, 20
Any Size Any Size

Sizes indicated are those for which we have patterns. Special
designs and sizes upon application.
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STANDARD CAST-IRON SEPARATORS
FOR I-BEAMS

Separators for 12" beams and over are made of ¥4" metal.

Separatora for 10" beams and under are made of 3§" metal.

Separators for 6’ beams or under are usually made of 1" gas pipe fastened with 3{" bolts.
Beparators for 3° beams are usually made of 3{* gas pipe fastened with 55* bolta.

SEPARATORS WITH ONE BOLT
BEAMS BOLTS WEIGHTS

; L. =

=0 | & g 2 |33 228

= z S B = - cm'..- 5 o ‘3'25

C IR Rl g R I vt =] (B O =

S| 2 lsg|28|a |22 8§ | 3 |§533 5533

' = 2R | ks g | 2 | & |83 £33
= ™

S2 | & L 2 |FEk sk

| Inches | Pounds | Inches | Inches | Inches | Tnches | Inches | Pounds | Pounds | Pounds | Pounds
3 57| 5 3 ﬁ 4 0.70 | .00 2, .25
r 77| 5 3y, 4,'5% 1.13 | .12 3. 40
[ 00| 6 3 # 4 1.16 | 125 3. 250
6 125 | 7 4 % 5 1.22 | 1128 1 260
e 153 | T 414 5 5 1.25 | .125 4 .75
S 12l B3 2 | % 53¢ | 1.28 125 6. | 1.00
9 a1 | O 5 i i 134 | 125 7 1.20
10 | 221 g o | % 6f | 140 | C12 8 | 1023
12 il 0% A 75 | 146 | 135 | 10, | 150
12 e | D 6 #, i | 140 | 135, 100 | 150

SEPARATORS WITH TWO BOLTS

12 | 318 | 103 | 5% 6 7 202 | 250 | 11 1.50
12 | 408 | 11 6 6 7 208 | 250 | 11 1.50
15 | 429 ug 6 ﬁ 7 7 208 | 250 | 1s 175
15 | 608 | 12 6 7 s 323 | 250 | 15 175
15 | 813 | 13% | 7 ;é 3¢ 7% | 9 335 | .250 | 15 175
18 | 547 | 12 6 9 8 316 | 250 | 16 275
20 | 654 | 13 7 .| 10 8 3.23 | 250 | 25 3.10
20 | 814 | 14 TE 10 9 341 | 250 | 28 3.10
24 | 700 | 143 | 7 12 9 341 | .250 | 32 5.50
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WEIGHTS OF CAST IRON RECTANGULAR

PLATES 1 INCH THICK
WEIGHT OF ! CUBIC INCH OF CAST IRON, 0.26 LBS.
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STANDARD CAST IRON BEVEL WASHERS AND

S K WASHER g
<) '\rr\,CHEC—S y ﬁﬂéaﬁ
. \y__JEL, HOLE CORED T0 SU7, & ‘QP'

THREAD DIAM. OF ROD. A ¥
2 ¥

=
Std. Check Washer No. 1

.
N
fam \
HOLE CORED 70 SUIT. <4 ") N
THREAD DIAM, OF ROD.
E‘ ?l HH-
r- -
e ==
Std. Bevel Washer. Std. Check Washer No. 2
Wshr Dimensions in Inches of Std. Cast Iron Bevel Wash Sizeof Slotl Chk.] Rod
No.| Ay By C, Dy E  F G|H I, J; K |Rad| Req'd. |Wshr{Thrd
1 |23%] 1 1 1 1 1 12| 6| 121 9| 1 4 1 2 1 3
2|2 2H !S 1 1 la 121 91 121 12| 1 4 1“ :3" 1 ﬁ
3|2 2§ 2 1 1 1 12| 12| 9| 12] 1 4 14 x 3ﬁ 1 to
4|8 2: Slii 2 1 lig 9] 12 6| 12| 1 4 14 x 4 1 1*
5 | 234 134 1 1 1 12| 3| 12| 6| 1 4 13 x 24 1 | rd.
8|3 2]3 1 1 2 2 121 6] 12] 9] 1 5 1%2 x 3;! 2 la'
7 33 2 2 2 2 2 12| 9] 12| 12| 1 1 x 4 2 o
8|4 3 3 2 2 2 12| 12| 9| 12] 1 b 13§ x5 2 to
9 | 5g 3g 4 3 2 2 9| 12| 6] 12| 1 5 lg x Gﬁ 2 lz‘dﬁ'
10 |3 2 1 1 2 2 12' 3] 12 6] 1 5241136 x 3 2 .
STANDARD ROUND CAST IRON WASHERS
Bize of Dimensions in Inches A m]:‘
. Bolt b 00
Inches | A B [o] D in lbs
14 1 23
E g 2% ;2 lg 70
1 110
1 34 § 2 150
H g | 4 | g | 32 305
2 1? 1 lg 2 400
- 135 1 1331 1 3 462
] ] 0
{4 1% 1 0 1 3 612
+ lﬁ 1§ 6% | 1 3 772
A I 1 2 7 1 3 036
A ) § 24 74 1 4 1186
2 2 7 2 434 1288
2% 2 7 23 ] 1609
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SPECIAL MIXTURES FOR GREY IRON CASTINGS

For ordinary castings, which are not subjected particularly to
wear, we produce various mixtures of grey lron, and for some which
are subjected to wear, we produce what {s called a"white fron,

Grey iron castings are used mostly for various machinery parts,
sewer castings and structural columns.

By the addition of about 25% of steel, we produce a ‘semi-steel’
casting which is harder and tougher and will resist wear more (by
about 100%) than ordinary grey iron, This mixture is used particu-
larly for bushings, pistons, piston rings, and cylinders,

We also produce a chrome nickel cast fron wﬂich is stronger,
(transverse tests, cast iron 3500 pounds, chrome nickel ecast {ron
4600 pounds). These castings are easily machined and are used prin-
cipally for some railroad castings and many machinery parts,

L] .
MEMORANDA [
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AND COVERS

COAL HOLE AND CATCH BASIN RINGS

COAL HOLE RINGS
AND COVERS

A B c
36 3 4
30 2 1
24 2% 3
2015 2 2%
18 1 2
16 . 2
14 | 2% |[,2%
12 2 2
10 2 2

i i
g 21

\

Stock sizes are
in heavy type.

\CATCH BASIN RINGS AND COVERS

o A B [
i
o 24 21 3
l" 20% | 2 2y
[+
—_ To 18 1% 2
|'o 16 1% 2
o 12 2 2
& 10 2 2
8 13 1%
Fig. 22. 7o 1% 14
1% 14

B A ! 6
4] Stock sizes are
— in heavy type

Not to be usdd for Heavy Traffic.
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HEAVY STREET RINGS AND COVERS

W=

Fig. 23 Flg 2*
HEAVY RING AND COVER HEA!Y STREET RING

Fig. 25 Fig. 26
18" HEAVY RINGS AND Co}’ER HEAVY RING AND COVER

Figs. 23 and 26 Covers will fit Frames 35-A, 38 and 24,
Used for Heayy Traflic,
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' CATCH BASIN FRAMES AND COVERS

r— ‘d] ‘\T;[\‘

ot

84— Fig. 28 and 29

28—A—=24 inches

Fig. 2T 29—A—=201% inches
CATCH BASINFRAME Fits Frames Fig. 21, page 184
Covers 31F and 32-G, page 187 fit Omaha Ry. Std.
this Frame
23" |
—
&
bE
I
e Wala M N ]
| |
!
JUUUUU
AAAAAA S
| A
|
!
L U L. U |
— i
| |
L 6" 21 24" 3
I 1

Fig. 30
CURB CATCH BASIN FRAME AND COVER
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CATCH BASIN FRAME AND COVERS
|

EE=)
]

73 o b = |
el
I
BE
|
.

B

===]
L

Fig. 31-F Fig. 32-G

These Covers fit Frames 27, 33-E and 54.
VENTILATED STREET SOLID STREET COVER
COVER !

Fig. 84-1

This Cover fits Frame 33-I
and 54,

Fig. 33-H

CATCH BASIN FRAME SOLID CURB COVER

Also pattern 33-E, same as above
except end is closed and cover
is thicker.

‘The letters indicate that these patterns are City of St. Paul Standards,
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= 27"

- 37 -
Fig. 35-A

HEAVY MANHOLE FRAME

Also made for 30" cover.

=]

T

MANHOLE FRAMES, TRAP AND DRIP PAN

ey
s

~——— S —

e

Fig. 36
DRIP PAN FOR LIGHT
MANHOLE

ey ad
e

TRAP FOR CATCH BASIN

o] I_ e ;;;
Fig. 87-KL 1-‘!"?:133

LIGHT MANHOLE FRAME
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MANHOLE COVERS

( 235" E

Fig. 30-B Fig. 40-C
Fig. 39R-B has Radial Ribs Flg. 40R-C has Radial Ribs.

SOLID COVER PERFORATED COVER

By

Fig. 41-D Fig. 42
CONVEX COVER CONCAVE COVER
All of the above Covers will fif Frames Figs. 35-A, 38 and 24.
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SEWER CASTINGS

llllll

j000oooooonooonG
0000000000000000
0000000000n0o00

Fig. 45
FRAME AND GRATING
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CISTERN RING AND COVER
Cover Has Locking Device
If desired, this frame and cover cun be machined for watertight fit.

N

Fig. 8B)

Fig. 47-J

"
COVER FOR CORNER " STREE
STONE CATCH BASIN s
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—r2 244 /2!'%
P
Fig. 48 Fig. 49
MANHOLE FRAME AND
COVER MANHOLE FRAME AND
Cover has Locking Bar COVER
Bottom cover has Hasp for Padlock Used for Electric Power and Telephone
Street Openings
|
] T

Fig. T1

. SEWER TRAP
7/2' Standard for Railroad in Roundhouses
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TIGHT RINGS AND
COVERS

Fig. 51

C. I. MANHOLE FRAME AND COVER
With Locking Bar.,

WATERTIGHT RING AND COVER WATERTIGHT RING AND COVER

Locking device under slab with drain pipe. Cover screwed to ring,
r!é.:._r i)
il
y
3 o
I
{
] ‘9 Ely
NEE
- Used by State
3 Sanitary
b Department
N
i
Mg 52 P
B o507
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ST. PAUL FOUNDRY CO.

VALVE, METER, CLEANOUT AND SEWER GRATES

— A B
iy ] ey
i I U

I
Fig. 53

CLEANOUT VALVE AND

METER BOXES
Stock Patterns

A B C
In, In, In,
66 T 1%
8x8 134 2
9x9 2 3

1010 2 3
12X12 2,2 3
18%18 2 2%
2020 214 2%
22X 22 3 3%
2424 3 3 b
8§24 2 24
10X12 2 2
1016 2% 3
1020 2 2%
12X16 214 3
12X20 2 2
18x0s | ou 2%
R | b | b
Wit | b | B2
2436 :E 215

- E
A B (o] D
12 314 4 o5
10 314 0 1ig
14 3lg 1] lﬁ
194 | 314 a4 1

m=Cs =
— 7 ‘
| ;’ I E .,
“
Fig. 55 4

HEAVY CLEANOUT VALVE
AND METER BOXES
For Heavy Traffic and Trucking

| B
X13 3
xzsﬁ 4
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s s 1
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T T3 t
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GO
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Fig. 56
HEAVY FRAME AND COVER

1 |
- 5

Fig. 57
TRENCH COVERS
Cast Iron or Steel Plate—Checkered Covers. Covers Made in
4’ ¢” Lengths. 27%2714" L Frame in 20° 0" Lengths Anchored.
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42"x42"x 30" Y — 6900 1bs.

6" TO 42" WATER PIPE SPECIALS, CITY OF ST. PAUL

Railroad, sewer, semi-steel and grey iron castings weighing from 8 ounces to 20 ton

Cast by St. Paul Foundry Co.
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PIPE CASTINGS

30" AND 36" WATER PIPE SPECIALS
WATER DEPARTMENT, CITY OF ST. PAUL

Cast by the St, "aul Foundry Company
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CLEAN-OUT DOORS.

My
i ]
: TT AL OOV cdi It
ﬁ‘“l gl STOCK SIZES
0 {
| ¥ 9 ’ Nominal A B 5 D
! » Size
] f ST Ares, w Sx S 814" 6 P
| [ ome 10x S Sé" 8 11 11
:L 10x 10 1014* 10 13 13
[ 3 12 x 10 | 12i5” 10 13
f= <
4 a 4
R
)
| \ e
| Fig. 68
STOCK SIZES
Nominal Sizes a b c d
12x12 12 12 19 19
12x16 12 16 19 23
16x12 16 12 23 19
16x 16 16 16 23 23
16 x 24 16 24 23 31
18x 18 18 18 25 25
18x 24 18| 24 25| 31
24 x16 24 16 31 23
|
| 20 x 24 20 24 27 31
! 24 x 18 24 | 18| 31| 25
|| 24 x24 24| 24| 81| 3
‘ Fig. 59
1

Above list shows sizes of patterns which we have in stock.
L We carry the following sizes for immediate shipment: 8x8, 108, 12x10, 12x14.
|
1

SPECIAL SIZES TO ORDER.
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i

CAST IRON SMOKE STACKS

////////////// -
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1
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CLEANOUT DOOR
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MAJESTIC FOUNDATION COAL-CHUTE.

MIDA-M20A

MIZ and MIS

MI6-MI8 |

Majestic Store_Chute

No. |Wght.| Door
=4 np{.nlﬂ:,
Mi2| 105 |21°x15
M15| 151 [20"x1914"

Grade
| 237x163;
31"x2114

Wall Opening
Above B(-lu“

No.|Wght. DY

TheMajestic Grade=Line Chute
Wall

Opom ng "
N6l 135 101B-M203B
Mis! 200 31r v-n
No. | Style Deseription | Size of Wall Opening

Ml1o| A Complete with Glass Door | 23 in, wide 17 in. high 121in, deep
M 10 C Without Hopper Do Do Do
M101 B Complete with .“}I.{‘E' Door Do Do Do
Miol | D Without Hoppe Do | Do Do
M 20 A Complete with Gtslsa Door | 32in. wide 22 in, high 17 in. deep
M20| C Without Hopper Do Do Do d
M203 | B Complete with Steel Door Do Do Do
M203 | D Without Hopper Do Do Do
M600 With Glass Door 23 in. wide 17 in. high 9 in. deep
M500 With Steel Door Do Do Do
M620 With Glass Door 32 in. wide 22 in, high 12 in, deep
M520 With Steel Door Do Do Do

Nos. M600, M620, M;'JD(I and M520 are without Hopper and Chain, and bottom of body is
Nos. M12 and M15 can be furnished without hopper.

straight.
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COAL CHUTES AND SIDEWALK DOORS

A. This dimensgion
to be as close to
building as possible.

B. This dimension
should not be less
than 8",

Fig. 61
STANDARD COAL CHUTE
187-2074""-24" Diameter
Chute¢ made of No. 14 Gauge Steel
plate. Butt welded.
Chain locking device if desired.
Give dimensions A and B when ordering.

o, B
y = 1 See
(=] M [ oo
oW R
R T g:ﬁ‘wi
R
= <

- .z
B Sk~
g JKH 18 5
g Pl ze <
= (Il & =
a B E
RIRINE

a -
7z ' .;E ﬁ
E g ]
= < 8
Flg. 62 2o

STANDARD SIDEWALK DOOR
Made either with single or double doors in suitable sizes.
Frame cast |ron with %" checkered stee¢l plate doors.
Doors have locking device on underside. | )
Special coal chutes and sidewalk doors of any kind or size made

to order,
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1

|

|

|

STATION STOVE

Dimensions of 20"
Fire Pot Btove
Total helght 6°-3".
Base 2'-1" square.
‘H(vighl' llt;_alrum

Diameter of drum

1’-8

Height of drum
2°-4",

Fire Pot
17-634"x12" deep.

:r j
II CABOOSE STOVE
Type A—Without Oven
Type B—With Oven
zeneral Dimensions STATION STOVE

Height 2'-8". Furnished also without

Bage 1'-7T1"x1'-113%", rum.

Fire Pot 1'-3" by 8" deep. Made in four sizes with
! 14", 18", 20" and 22" diame-

ter of fire pot.

We Have a Great
Variety of Patterns
for Grates of Differ-
ent Size and Type

We have patterns
for Tupper Grates,
sizes 16" to §'-67,

TUPPER GRATE BARS

e ——————————————————————————————————
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JecTion A,

Fig. 64

4] -

Fig. 65

CHIMNEY CAP

Fig. 67
TOILET
PARTITION

LEGS

Fig. 66
VEGETABLE CELLAR VENTS

Built Into Walls, with Screen and Damper.
Have patterns for various designs and sizes.
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STEEL AND CAST IRON JAMB GUARDS
|
S % ) ”
' Fig. 68 v Fig. 69
When Ol‘l.I{'t‘llllﬁ gilvd\é}lnmnawus Diam. §"-97-12"-14”-16"-18"

Anchored in place by means
of clips riveted to main members
(rivet heads flush outside) and
14" round bar turned at each
end. Guards can be made of any
section or height to suit condi-

s Fig. 70, 8" diam. tions,

Cast Iron Guards have lugs on back to which Hook bars are
fastened for anchorage or they can be expansion bolted to brick and

concrete walls.

Special designs upon request.
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THRESHOLDS, DOOR AND ELEVATOR SILLS

Fig. 73
CHECKERED CAST IRON THRESHOLD

i)

C=

— =

Fig. T4
RIBBED BRASS OR CAST IRON THRESHOLD {

Note: In ordering, state width of opening and thickness of door. |.

Steel thresholds with plain tops can be furnished; also thresholds of
checkered steel plate,

Unless otherwise specified, plain top cast iron thresholds will be |
furnished. I

2 /KJG:E.AE |
Y
DOOR SILL OF CHECK- DOOR SILL OF ANGLES
ERED STEEL AND BARS

With gas pipe spreaders about

Plate and angles riveted, with 24" centers. Bent bar anchors

bent bar anchors for concrete or for concrete or expansion bolts
expansion bolts for brick, for brick.

Fig. 17
CAST IRON DOOR SILL CAST IRON ELEVATOR
Anchored with expansion bolts DOOR SILL
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ORNAMENTAL CAST IRON SPANDRELS
MONTGOMERY WARD BUILDING, ST. PAUL
Spandrels are especially adapted to conerete buildings where steel
sash is used, for maximum opening and illumination.
Designs Upon Application.
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CAST IRON WINDOW SILLS.

Fig. 79 Fig. 80
For Steel Sash.

Fig. 81

Fig. 82 Fig. 84
Special Designs Upon Application.

CAST IRON SILLS are well adapted to large and small sash
particularly for factory buildings. They do not rust or crack and
therefore are very durable. As indicated in the design,' they will
shed water so that discoloration on brick or stone walls from drip
is entirely eliminated. The sills can be made for wood or stee] sash
with provision for storm sash if desired.
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LETTERS

Fig. 85

We Design and Fabricate Cast Iron
Letters.

Special Designs Furnished Upon
Request.

Offset from Building and Securely Fastened
with Expansion Bolts.

209



| 210 ST. PAUL FOUNDRY CO.
ORNAMENTAL WALL AND CHIMNEY ANCHORS.

Fig. 8%
24" % 234" x 14"

Fig. 89

Fig. 90 9" diameter x 13" thick Fig. 91
| Ipeeia. 5 | Bd e b Biget
- oy
| :f‘Tl"q F
d Il L.'.L-.'. 2 - “

WROUGHT IRON WINDOW BOXES
Special Designs Upon Application.



ST. PAUL FOUNDRY CO. 211

b - ——

s

MISCELLANEOUS HINGES [[] ' \E

T T 5
| O

Fig. 92

WINDOW SHUTTER EYES
e i =

1]
1]
¥
n
1
|
® =

IR
MVRLL

P oy i |

_ T Fig. 98 LA g |

STRAP HINGE, HINGE CASTING AND LUG FOR
HEAVY WOOD DOORS

g

N 74 {Ty\
\/Fig, No. 94
a) ] @ BLIND HINGE
STIRRUPS

size of Size of
I Joist or Timber Material

3f’: 4!! tu 2!!:10#? "22"
2x12" to 3''x10" sz}sn
| 4"%10” to 4"'x12" 1’["13}‘&"
bazio y R

x 0 4''x x

6"x14" to 10"'x12" 3¢"x319"

| : 8x14” to 10”x14” 34"xd"

LT (- T
. No. 95 Fig. No. 96
I SING{E STIRRUP DOUBL% STIRRUP

! Unless otherwise ordered stirrups will be made 34" ller than inal size of timb

or joist. The sizes of stirrups are proportioned to capacities of timbers.
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FLAG POLES

FLAG POLES are fabricated from lengths of various
sizes of wrought [ron fi!:e as shown in tables below;
near top of pole a revolving swivel with pulley is pro-
vided as shown in cuts. The top of pole is surmounted
with a spun copper or zinc gilded ball of proper size.

%" “Samson Spot"” sash rord " wire cable twice
the height of pole will be farnished i specified.

Poles under 50’ 0" in length have shrunk joints, poles
over 50’ 0” in length are made with sections of pipe let
into each other at least 3’ 0" and riveted.

Poles are painted 2 shop coat. of red lead and oil ana
another coat of color to suit in field. All joints are made
water-tight.

Footings for flag poles to be made of 1-3-6 mix con-
crete; depth of poles in ground 1/10 height of pole.
%” rd. X 12" anchor pins about 12" centers are buflt
into footings.

Poles on top of buildings to be securely anchored to
roof and walls. 5

Tops for wood poles are made with a %" rd. or 1" rd.

rod let into end of pole at least 1° W

Fig. 97
Roller and Ball Bear-

Fig. 9
Swivel and Pulley

ing Top for Poles Top for Wood
over 50° 0% Poles
9 0 |Size of Pipe|7” EH|6" EH| 5* 414" 4* 34"
Length. pe 21 18 18 !8!'i 13 ‘l;.“j
8 O |Bize of Pipe|7” EH|6" EH| 5" 44" 4 314"
7 0 [Sueol Pipelos EH| 3¢ lf;;- % lg;s' -
pel6” EH| 5" | 4%°"| 4" | 3%°"|......
60 [Sacol pips| 60 | 5 | Migr| e | Sagel i
ze o pe| L] L] 8
Length, ...| 15 13 11 10 9 8
B O [Size of Pipe| 5" 414" 4 3361 8" hisiiies
Length, ...| 15 12 10 10 ol TR 2,
4 0 [Size of Pipe| 414"| 4° o i I ] S e
30 [Soneth i, lg}ﬁ' 1:}' lgkﬁ' L TN PPl S ST
Length, . o| 13 | 12 g R S e
2 0 [Size of Pipe li' g}i‘ ........................

Lengths are in feet.

EH=Extra Heavy Pipe.

—y

Rope Cleat

Revolving pipe sleeve with bar bracket
and 2" pulley for poles up to 50° 0. high
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CAST IRON FLAG POLE BASES

Fig. 101

FLAG POLE SOCKET

Vocational School, St. Paul
(Pole inclined)

/793"

(O TR

Fig. 100

s
CAST IRON FLAG Fig. 102
POLE SOCKET ’
For 314" Wood Pole For 7" Pipe Pole

We have patterns for other sizes and designs. !
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STAIRWAY FOR ST. PAUL CATHEDRAL

Fabricated and Erected by The St. Paul Foundry Company
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CAST IRON HAND RAIL AND COAT BRACKE’I‘S
FOR WOOD OR PIPE RAILS

Fig. 108

Coat Rail Brackets Fig. 109
For supporting 2—1%" rd. Wood Brackets for Stair Curb
Ralls for Coat Hooks % "x8" Bolts Built into Curb
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STAIRS, LADDERS, RAMPS AND INCLINES

TABLE OF RISERS AND TREADS FOR STAIRS
Tread + Riser = 174"

Angle With| Riser in | Tread in Angle With| Riser in | Tread in

Horizontal| Inches Inches Horizontal| Inches Inches
22°-00" 5" 124" 36°-52' T 10"
23°-14/ 534" 124" 38°-20/ 73" 93"
24°-38' 5%’ | 197 40°-08’ g 914"
26°-00’ 53" 113" 41°—44' 814" 014"
27°-33' 6" 1134 43°-22 815" 9
29°-03' 63" 113" 45°-00 834" 83"’
30°-35" 614" 117 46*-38" L 814"
32°-08’ 63{" 1034 Priferred 48*-16" 914" 814"
33"-41" ! 1014"" 49°-54" 914" 8"
35°-16" (57 4 104"
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MASON SAFETY TREAD.

Fig. 110

Cross Section
This section not made
in Steel
Cross Section
Steel Treads with Nosing Brass Treads with Nosing
Widths 3" and 334" Widths, 214" and 314"

Steel Treads without Nosing Brass Treads without Nosing
Widths 214", 4,” 43" and 6" Widths, 214.” 3", 4" and 6*

These treads are composed of rolled unperforated steel or hard brass (Delta Maetal)
in one unifornr thickness (1 inch), with alternate Usshaped and dovetailed grooves,
filled with the non-slippery, soft metal lead or with mr orundum grains, They are
clean, neat in appearance and noiseless in use

These treads can be furnished in lengths up to 140",

TREADS AND RISERS.

Raised A,
Sunk
Panel Panel
T Fig. 114
Cast Iron Diamond Slate, Stone or Cast Iron Diamond Concrete Treads
Checkered with Mason Muarble Treads Checkered Treads held in Steel
Safety Treads Angle Framing
FACE STRINGS. WALL STRINGS.
Steel
Plate
Fig. 117 Fig. 118 Fig. 118 Fig. 120 Fig. 121 Fig. 122

12” 107127 127-14" 127  Any Depth Any Depth
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NEWEL POSTS
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Special Designs Upon Application.
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ORNAMENTAL STAIR RAILING

Fig. 132 Fig. 133

Fig. 134 Fig. 135

Special Designs Upon Appllcation.
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IRON STAIRWAY WITH ORNAMENTAL NEWELS
AND RAILING

ADMINISTRATION BUILDING, STILLWATER PRISON
Fahrieated and Ereeted by The St. Paul Foundry Company

Special Designs Upon Request
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Fig. 146
CIRCULAR STAIRS
Well adapted to pumping stations, power plants, vaults and schools
Fabricated and Erected by The St. Pagul Foundry Company
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ST.

AREA RAILING

Can also be made with spiked top if desired

GAS PIPE STAIR RAILING
Fittings for gas pipe railing can be made In either plain or ball

ailing should e bullt into conerete wherever
into concrete approxXimately 67

-

fittings.
Post for gas pipe r
possible by setting inserts (or cans)

deep.
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Fig. 137

FIRE ESCAPE, Wm. McMURRAY BUILDING, ST. PAUL
Desligned, Constructed and Erected by the St. Paul Foundry Company
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Fig. 138

FIRE ESCAPE, ST. JOSEPH'S HOSPITAL

Fabricated and Erected by The St. Paul Foundry Company.

Our Fire Escapes conform to the specifications and laws of the State
in which the building is located.

The construction is standard and of latest approved detall
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STAIR TOWER AND BRIDGE, CITY OF ST. PAUL
Fabricated and Erected by The St. Paul Foundry Company
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ST. PAUL FOUNDRY CO.

Fig. 139
ORNAMENTAL WROU&HT IRON GATES AND
ENCLOSURES
TWIN CITY CURLING CLUB, ST. PAUL

Special Designs Upon Request.
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140
ORNAMENTAL WROUGHT IRON GRILLES AND
CAST IRON RAILING
TOWER THEATRE, ST. PAUL
Special Designs Upon Reqguest.
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Fig. 141
ORNAMENTAL CAST IRON RADIATOR GRILLE
TOWER THEATRE, ST. PAUL
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" Fig. 142
ORNAMENTAL GRILLE, ST. CATHERINE’'S CHAPEL, ST. PAUL
Clstlnuul e O ft. x 3 ft.

Fabricated by the St. Paul Foundry Company
Special Designs Upon Request
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ORNAMENTAL CAST IRON DOOR FRAMES
ADMINISTRATION BUILDING, PRISON
STILLWATER, MINN.

All types of Steel and Cast Iron Door Frames well adapted to
fire-proof buildings.

Special Designs Upon Request.
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STEEL DOOR FRAMES

BEar OB SLAB.

CAST IRON,
STEEL OR
WROUGHT IRON

MOULOINGS.

L FRAME
STELEL STOP BARS.

CAST IRON PLINTHS
FLOOR LINE.

B,

STEEL DOORS for chute

openings,

TYPICAL SECT/ION.

DOOR FRAMES of
structural steel are
particularly wel.]l
adapted to tile walls
where shocks from
the operation of the
doors crack the plas-
ter and dislodge tile,
It is best to run th-
vertical members of
the frame f(rom foor
to ceiling (or from
floor to floor steel
framing).

Door frames, as
well as window
frames, are built of
structural angles, of
channels, or of plates
and angles. They are
either riveted or
welded and are plain
or ornamental as de-
sired.

For large or small
heavy doors, steel
door frames not only
support the door, but
also protect the brick
or conecrete walls into
which they are built.

vaults, coal bins, smoke

houses, boller rooms, etc., are fabricated of steel plates with plate
or angle stiffeners and with hinges and locking device. They are
best suited to conditions where protection and fireproofness are de-
The doors are furnished with or
without angle or channel frames and are either welded or riveted.

sired and will stand hard usage,

See also Prison Section, pages 236 to 2440,
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AREA GRATES AND ANCHORS.

5 WIDTA op omeNING Sj
Fig. 143

Typieal Aren Grate.

Cross bars 13ix1, bars 14" on centers. Where grates exceed
2'-0" in width, cross bars to be stiffened sideways with a %" rod and
cast thimbles as shown in sketch. The distance between stiffening
rods not to exceed 1/-6".

Frames to be of 2x%" bar for grates 3’-0” lonF or less. Of 214/x
3" bar for grates 3'-0” to 4'-0” long. Grates of longer length to b=
supported by angle iron brackets placed at intervals if possible,
otherwise frame to be made of 2x3%" bars and supported by angles
or channels placed loose underneath as follows:

Span 4'-0” to 6'-0” use 3% x2%%x¥ " angle.
o 6/-0" to 8&-0” “ 3" channel.
bid 8/-0” to 10'-0” * 4" channel.
. 10/-0” to 12’-0% ** §&” channel.
: tChannels and angles have 6" bearing at each end and no bearing
plates,
These instructions apply to grates for sidewalks only.
Grates for alleys where heavy loads are likely to be imposed will

require special aesign.

No. 144 Fig. 147
Standard Joist Anchor. Special Joist Anchor,
Bar 1"x3§"—2'-6" and pin Bar 1"x3"—2'-6" and cast
eV x4r, Washer.

Fig. 146 Fig, 148
Standard Wall Plate Bolt, Specinl Wall Plate Bolt.

5 "@—2/-6" Ig. turned 3” one enqd. Be " 2'-6" 1g. cast washer 1 end.
Cut washer and nut other end. Cut washer and nut other end.

G g

vFigl'. ]_-Ni(l Fig. 149
ault Rod, Strap Anchor,
Round rod (dia. wvariable) and o

cas(t washers. 2 Bar 1"x)4"—2'-6"

Note:—We make special anchors of any size and kind.
See opposite page for various types of bolts,
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TYPES OF BOLTS

No. 150 No. 151
Plain Round Drift Bolt Plain Square Drift Bolt

" No. 162 No. 153
Round Drift Bolt, Pointed Square Drift Bolt, Pointed

No. 154 No. 165
Round Drift Bolt, Head and Point square Drift Bolt, Head and Point

@ GBI e—

No. 156 No. 157

Boat Splke Lag Serew

No. 158 No. 159
Round Head Machine Bolt Countersunk Head Marhine Bolt

No. 160 No. 161
Expansion Bolt Wedge Expansion Bolt

We carry a large stock of Machine Bolts, and can deliver on short notice.
We manufacture bolts as illustrated above in a variety of sizes.
Special bolts of any description made to order.

See pages 200 to 301 for information on screws, nails and bolts,
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WROUGHT IRON AND WIRE WINDOW GRILLES

i
|
|

Diamond Mesh, Diamond Mesh, Basket Weave, Flat
Crimped Wire. Crimped Wire. Wire.
AAAAAAAAAAN rvvvvvvvv'v‘vvv.
AN JXREXABXXS
( ¥
et %% KA
DOOOOOCK KX OOOOCOOOOOOO
QOO OO0 DOOOOOOOUOOCK)
OO X OOOOOOOOOOOOL
AR KA AR K DOCCAAA XXX ]
DOOOOOOOOOXK] ,.0.0%0..00’0.0*?
KONXBEAAEE KO
LOOVOOCK L li’.’,‘g"’.’.’*‘.’.’,’.’-|
AIKARKARARA OO
49990999999 $0.09999990.994.
X ‘0‘0‘0}.“0‘0‘0‘1 DOV 0.0.0.0.0.0‘0.0‘0.0“
Fig. 162 Fig. 163 Fig. 164
Made of Channe] Iron Made of Round Iron Made of Channel Iron Frame
Frame and Frame and and
No. 12 Wire—1 mesh. No. 12 Wire—1"” mesh. ¥x&' Flat Iron—1” mesh.
No. 10 Wire—1}4" mesh. No. 10 Wire—124" mesh. {x¢" Flat Iron—1%"" mesh.
No. 8 Wire—2" mesh. No. 8 Wire—2"” mesh. }x#&" Flat Iron—134’ mesh,
No. 7 Wire—2" mesh No. 7 Wire—2" mesh. }qx14" Flat Iron—2" mesh.
No. 6 Wire—214"” mesh. No, 6 Wire—214” mesh, 54x!4” Flat Iron—234" mesh.
These can be made These can be made hese can be made dinmond
square mesh. square mesh,

Fig. 166

Method A.
In this case anchors
are first built in and
guard placed later.

mesh.,

1ol i

L i L L
1 1

s

g
| WA S - )
B N
Fig. 165
Method A. Method B.
of mchom:uard of nnchorinzl guard
into into wall.

Special Designs Upon Application.

Fig. 167

Method B.
The guard in this
case must be set before
wall is built up.
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AUTOMOBILE TURNTABLE.

The entire support is the ball bearing rim which eliminates fric-
tion at the sides and allows the table to turn easily.

There are no parts to lose and no attention is required after setting.
Made 10 to 12 feet in diameter.
Will carry the heaviest cars.
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PRISONS, CELLS AND EQUIPMENT

INSTALLATIONS BY ST. PAUL FOUNDRY CO.

1224 Cells, Minnesota State Prison, Stillwater, Minnesota
320 Cells, Washington State Prison, Monroe, Washington
440 Cells, Wisconsin State Prison, Waupun, Wisconsin
320 Cells, Missouri State Prison, Jefferson City, Missouri
160 Cells, Minnesota State Reformatory, St. Cloud, Minnesota
744 Cells, Illinols State Prison, Lockport, Illinois
200 Cells, 8. Dakota State Prison, Sioux Falls, 8. Dakota
184 Cells, Chester State Hospital, Menard, Illinois

These¢ installations inelude, severally, window guards, barred
partitions, plate and barred doors, balcony framing with stairs and
railing, cell equipment, wagon locks, and rallroal gates, all as illus-
trated on the following pages.
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PLATE DOORS

These doors can
ing gizes ecarefully
welded, They are equipped with
stundard prison locks in steel case,
cast steel ball bearing hinges, nickel
plated brass door pulls and escutch-
cons.

The same equipment applies to our
steel barred doors which are de-
signed with bar or angle frames f(or
strength and stiffness.

be made In vary-
fitted, riveted and

Both types of doors may be fitted
to angle or channel frames and dou-
hle doors are fitted with a lock of
the Cremorne type.

ST. PAUL FOUNDRY CO.

WINDOW GUARDS

Indiana Reformatory
Pendleton, Indiana

These guards are 7'-2" wide
by 20°-8%" high, of tool-proof
steel, horizontal bars 2% " by
" with wvertical bars %"
round, all earefully mortised
and welded. These were made
in sections to be riveted in

the fleld.

Among other guards fabri-
cated by us were the 23 win-
dow guards 8°-6" by 36°-9" for
cell house D and 128 similar
guards for cell houses A and
B of Stillwater Prison,
window guards, those in-
stalled at the St. Cloud Min-
nesota Reformatory, have 14"
round bars.

Some

T RN T, |

=i

g = -
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CABINETS

These cast firon cabinets,
about 18 in. by 24 in, are
part of the equipment in-
stalled in each cell. They are
furnished with shelves, mir-
row, and a lock,

A cast iron support frame
is set into the concrete forms
as a permanent and rigid an-
chor for the cabinet.

BUNKS

The sleeping bed or bunk
for the prisoner is a hinged
structural steel frame, 2'-6"
deep by 6°-T%" long, equipped
with suitable slats or springs
to support the mattress.

These bunks are pivoted on
a structural steel supporting
frame which is set Into the
forms before concreting. Sub-
stantinl chains support the
bunk in its lowered position.

WRITING DESKS

Each cell is equipped with
a hinged writing desk 123"
deep by 2' long ,of (4" steel
plate.

A cast iron frame {8 set in-
to the forms as a permanent
support, after concreting, for
these desks. A substantial
chain supports the desk in its
lowered position.
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GLAZED STEEL PARTITIONS
This picture shows glazed partitions of various slzes, the larg-
est belng 10°-10" wide by 16°-5" high. The frame consists of 7" chan-
nels with cover plates, stops, etec. The frame for the doors is of 3”
channel, the door opening being 6 wide by 7' high. Steel sash
frames for the glass are fitted into the structural steel panels.

BARRED
PARTITIONS

The partition
shown is 15" wide
by 18' high, made
of 5" channel
i “,T." framing with 2% "

‘!. . ' [ by %" horizontal

It bars, and %"

! 1 round vertical
hars. Several of
these partitions
around an enclos-
ure form the turn-
key's cage at the
Stillwater Prigon,
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£, ILLINOIS STATE [ TENTIARY
Lockport, Illinols

2' high, built of channel framing, covered with plat-
ctric motor actuated by push button control

RAILROAD GAT

The railroad gate is 17* wide by
ing on hoth sides, The gate is operated by anc
hy & man in the tower le a r unlocks the door with a key which
throws the control in circuit and permits the door to open. Limit switches automatically

control the open and closed position of the door.

WAGON LOCK

barred enclosure 217 wide by 30° long with a 10° by 14/ plare

The operation of the door controls
are inter-
i and locked.

The wagon lock is a
door at one end and a similar barred door at the other,
is similar to the railroad gate above except t the doors of the wagon
connected electrically so that neither can bé opened unless the other is cl
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LOCOMOTIVE
CYLINDER
CASTING

(7 tons)

MOTOR
BLOCK
CASTING

(314 Ibs.)

We also make brake shoes and hundreds
of miscellaneous railroad castings.

GREY IRON SPUR
GEARS

(4" to 5°-6" diam.)

We make various designs of
cut gears and pinions,
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—

MACHINE FOR MAKING REINFORCED BAR COLUMN SPIRALS

I
|
I
|
|
|
|
|
l MEYER GOVERNOR
: Installed for the control of machinery in paper mills
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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, Calculations

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 Roofs

Corrugated Sheeting, Hy-Rib

Notes on Copper Steel, Checkered Plate

Properties and Safe Loads of Gas Pipe Columns

Dimensions for Round and Square Bars, Turnbuckles,
Clevises, Pins and Loops

Nails and Spikes, Bolts 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 Measure

See Index
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STANDARD SPECIFICATION FOR
STRUCTURAL STEEL FOR
BUILDINGS

As adlopted by the
American Institute of Steel Comstruction

1. This Specification defines the practice adopted by the American
Institute of Steel Construction for the design, fabrication, and erec-
tion of structural steal for buildings.

2. GENERAL

To obtain a satisfactory structure, the following major require-
ments must be fulfilled.

(a) The material used must be suitable, of uniform quality, and
without defects affecting the strength or service of the structure.

b) Proper loads and conditions must be assumed in the design.

(c) The unit stresses must be suitable for the material used.

(d) The workmanship must be good, so that defects or injuries
are not produced in the manufacture,

(¢) The computations and design must be properly made so that
the unit stresses specified shall not be exceeded, and the structure
and its details shall possess the requisite strength and rigidity.

3. MATERIAL

Structural steel shall conform to the Standard Specifications of
the American Society for Testing Materials for Structural Steel for
Buildings, Serial Designation A9-21, as amended to date.

4. LOADING A

(a) Steel structures shall be designed to sustain the dead weight
imposed upon them, including the weight of the steel frame itself,
and, in addition, the maximum live load as specified in each particu-
lar case. Proper provision shall be made for temporary stresses
caused by erection. :

(b) In cases where live loads have the effect of producing impact
or vibration, a proper percentage shall be added to the static live
load stresses to provide for such influences, so that the total stress
found in any member is an equivalent static stress,

(¢) Proper provision shall be made for stresses caused by wind
both during erection and after completion of the building. The wind
pressure is dependent upon the conditions of exposure, but the al-
lowable stresses specified in section five (5), paragraphs (f) and (g),
are based upon the steel frame being designed to carry a wind pres-
sure of not less than twenty (20) pounds per square foot on the ver-
tical projection of exposed surfaces during erection, and fifteen (15)
pounds per square foot on the vertical projection of the finished
structure.

(d) Proper provision shall be made to securely fasten the reac-
tion points of all steel construction and transmit the stresses to the
foundations of the structure,

5. ALLOWAPLE STRESSES

All parts of the structure shall be so proportioned that the sum
of the maximum static stresses in pounds per sq. in. shall not ex-
ceed the following:

(a) Tension. Rolled Steel, on net sgection.........,.....18000

(b) Compression. Rolled Steel, on short lengths or where lateral
deflection As preventad . o n T T e e -+ 18,000

On gross section of columns,

18,000
i =
" TR v00e
witht ' gnaseimanm ol e i o als et bl s utwanialy crusens e 10,000

in which I is the unsunpdl:t.e;d ]ength 'of l.ht; culm:nn. and r is the
corresponding least radius of gyration of the section, both in inches.
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3

For main compression members, the ratlo I/r shall not exceed
120, and for bracing and other secondary members, 200.
(¢) Bending. On gxtreme fibres of rolled shapes, and built ug
sections, net section, If lateral deflection is prevented.........18,00
hen the unsupported length | exceeds 15 times b, the width of
the compression flange, the stress in pounds per sq. in. in the latter
shall not exceed 20,000

1 mﬂl
* T noob:
The laterally unsupported length of beams and girders shall
not exceed 40 times b the width of the compression flange.
On extreme fibhres of pins, when the forces are assumed as acting

At the center of gravity of the pleces......c.ovsressaniacess s 27,000
(d) Bhearing. On PINB..ccciisctons sasamaisissssvssees s 18,000
On power-driven rivetS.,......cveeeeess..sss 13,800
On turned bolts in reamed holes with a
clearance of not more than Y of an inch, .13,500
On hand-driven Tivets..........ocovnvnanill,
On unfinished BoltS....covvusieressosonenens 10,000

On the gross area of the webs of beams and girders, where h
the height between flanges In inches, is not more¢ than 60 times #
the thickness of the web in INCheS..........0cimns00a-0022244:.13,000

On the gross area of the webs of beams and girders if the web is
not stiffened where ki, the height between flanges in inches, is more
than 60 times, 1, the thickness of the web, the maximum shear per

square inch, ——shall not exceed

18,000
h2
1+ =50
In which V is the total shear, and A is gross area of web In
square inches, Double Hingle

Shear Shear

(e) Bearing. On pins......... e by s s eaae vy« 20000 24,000

On power-driven rivets..............30,000 24000
On turned bolts in reamed holes....30,000 24,000
On hand-driven rivets.,...... cese.. 20,000 16,000
On unfinished bolts.................20,000 16,000
On expansion rollers per lineal inch

600 times the diameter of the roller

in inches,

(f) Combined Stresses. For combined stresses due to wind and
other loads, the permissible working stress may be increased 3315%.
fravldad the section thus found is not less than that required by
he dead and live loads alone.

(g) Members Careying Wind Only,

For members carrying wind stresses only, the permissible work-
Ing stresses may be increased 3315%.

6. SYMMETRICAL MEMBERS

Sections shall preferably be symmetrical,

7. BEAMS AND GIRDERS

(a) Rolled heams shall be proportioned by the moment of inertia
of thelr net section. Plate girders with webs fully spliced for ten-
sion and compression shall %e 80 proportioned that the unit stress
on the net section does not exceed the stresses specified in section
five (5) as determined by the moment of inertia of the net section,

(b) Plate girder webs shall have a thickness of not less than
1-160 of the unsupported distance between Lhe flanges.

() Web splices shall consigt of a plute on each side of the wob
capable of transmitting the full stress through the splice rivets,

(d) Stiffeners. Stiffeners shall be required on the webs of rolled
beams and plate girders at the =nds and at points of concentrated
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loads, and at other points where h the clear distance between flanges
is greater than 85¢/v18,000 (A/V)—1, in which ¢ is the thickness of
the web. When stiffeners are required, the .distance in Inches be-
tween them shall not be greater than 85/V18,000 (A/V)—1, or not
greater than 6 feet. When h is greater than 60 times ¢ the thickness
of the web of a plate girder, stiffeners shall be required at distances
not greater than 6 feet apart, Stiffeners under or over concentrated
loads shall be proportioned to distribute such loads into the web.

Plate girder stiffeners shall generally be in pairs, one on each
slde of the web, and shall have a close bearing against the flange
angles at points of concentrated loading; stiffeners over the end bear-
ings shall be on plate fillers. The pitch of rivet in stiffeners shall
not exceed 6”.

(e) Flange plates of all girders shall be limited in width so as
not to extend more than 6" or more than 12 times the thickness of
lhln}nest plate beyond the outer row of rivets connecting them to the
angles.

(f) Crane runway girders and the ﬂuPporting framework shall
pe proportioned to resist the greatest horizontal stresses caused by
the operation of the cranes,

(g) Rivets connecting the flanges to the web at points of direct
lond on the flange between stiffeners shall be proportioned to carry
the resultant of the longitudinal and tranverse shears.

(h) Rivets connecting the flanges to the webs of plate girders
and of columns subjected to bending shall be so spaced as to carry
the increment of the flange stress between the rivets.

8. COLUMN BASES

(a) Proper provision shall he made to distribute the column
loads on the footings and foundations.

( The top surface of all column hases shall be planed for the
column bearing.

¢) Column bases shall be set true and level, with full bearing
on the masonry, and be properly secured to the footings.

. BECCENTRIC LOADING
Full provision shall be made for stresses caused by eccentric

il 10, COMBINED STRESSES

(a) Members subject to both direct and bending stresses shall be
so proportioned that the greatest combined stresses shall not exceed
the allowed limits.

(b) All members and their connections which are subject to
stresses of both tension and compression due to the action of live
loads shall be designed to sustain stress giving the largest section,
with 50% of the smaller stress added to it. If the reversal of stress
is due to the actlon of wind, the member shall be designed for the
stress giving the largest section and the connections proportioned for

the largest stress. 11. ABUTTING JOINTS

Compression members when faced for bearings shall be spliced
sufficiently to hold the connecting members accurately in place.
Other joints in riveted work, whether [n tension or compression,

shall be fully spliced. 12. NET SECTIONS

(a) In calculating tension members, the net section shall be used,
and in deducting the rivet holes they shall be taken % inch greater
in diameter than the nominal diameter of the rivets.

(b) Pin-connected tension members Shall have the section
through the pinhole 25% in excess of the net section of the member,
and a net section back of the nin hole equal to 75% of that required
through the pin hole.

13. RIVETS AND BOLTS

(a) In proportioning rivets, the nominal diameter of the rivet
shall be used.

(b) Rivets carrying calculated stresses, and whose grip exceeds
five diameters, shall have their number increased 1% for each addi-
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tional 4o inch in the rivet grip. Special care shall be used in heat-
Ing and driving such rivets.

(e) Rivets shall be used for the connections of main members
carryving live loads which produce impact, and for connections sub-
Ject to reversal of stresses.

(d) Finished bolts in reamed holes may be used in shop or field
work where it Ils impracticable to obtain satisfactory power-driven
rivets. The finished shank shall be long enough to provide full bear-
{?:ﬁtand washers used under the nuts to give full grip when turned

Unfinlshed bLolts may be used In shop or fleld work for connec-
tions in small structures used for shelters, and for secondary mem-
hers of all structures such as purlins, girts, door and window fram-
ing, alignment bracing and secondary beams in floor.

14. RIVET SPACING

(a) The minimum distance between centers of rivet holes shall
be three diameters of the rivet; but the distance shall preferably be
not less than 4% Inches for 13 inch rivets, 4 inches for 1'% inch riv-
ets, 314 inches for 1 inch rivets, 3 inches for 7% inch rivets, 214 inches
for % "Inch rivets, 2 Inches for % inch rivets, and 1% inches for 1%
inch rivets. The maximum pitch in the line of stress of compression
members composed of plates and shapes shall not exceed 16 times
the thinnest outside plate or shape, nor 20 times the thinnest en-
closed plate or Shape with a maximum of 12 inches, and at right
angles to the direction of stress the distance between lines of rivets
shall not exceed 30 times the thinnest plate or shape. For angles
in built sections with two gage lines, with rivet atnggiemd. the max-
imum pitch in the line of stress in each gage line all not exceed
24 times the thinnest plate with a maximum of 18 inches.

(b) In tenslon members composed of two angles, a pitch of 8'-6"
will ibe allowed, and in com]gression members, 2'-0” but the ratio I/r
for each angle between rivets shall not be more than % of that for
the whole member,

(c) The piteh of rivets at the ends of built compression members
shall not exceed four dlameters of the rivets for a length equal to
1% times the maximum width of the member,

(d) The minimum distance from the center of any rivet hole to
a sheared edge shall be 23 Inches for 13 inch rivets, 2 inches for
1% iInch rivets, 1% inches for 1 inch rivets, 13 Inches for 7% inch
rivets, 134 inches for inch rivets, 1% Inches for S5 inch rivets,
and 1 ineh for % inch rivets. The maximum distance from any edge
shall be 12 timea the thickness of the plate, but shall not exceed 6

inches.
15. CONNECTIONS

{a) Connections carrying calculated stresses except for lacing,
sag bars, or angles, hand rails, or beam connections, shall not have
less than 2 rivets; or for field connections not less than 3 rivets,

(b) Members -meetlnF at a joint shall have their lines of center
of ﬁmvlt_v meet at a Po nt if practicable; if not, provision shall be
made for any eccentricity

(c) The rivets at the ends of any member transmittiuf the
stresses into that member should have thelr centers of gravity in
the line of the center of gravity of the member; if not, Fmvlslon
shall be made for the effect of the resulting eccentricity. ins may
be =0 ﬁtla.ced as to counteract the effect of bendinq due to dead load.

(d) When a beam or girder “A” ig connected to another maember
in such a manner that “A" acts as a continuous or fixed end beam,
proper provision shall be made for the bending moments at such a
connection,

(e) Where stress s transmitted from one plece to another,
through a loose filler, the number of rivets shall be properly Iin-
creased; tight-fitting flllers ghall be preferred.

16, LATTICE

(a) The open sides of compression members shall be provided

with lattice having tie plates at each end and at intermediate points
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if the lattice is interrupted, Tie plates shall he as near the ends
as practicable. In main members carrying calculated stresses the
end tie plates shall have a length of not less than the distance be-
tween the lines of rivets connecting them to the flanges, and inter-
mediate ones of not less than onc-half of this distance. The thick-
ness of tie plates shall not be less than one-fifticth of the distance
between the lines of rivets connecting them to the segments of the
members, and the rivet pitch shall not be more than four diameters.
Tie plates shall be sufficient jn size and number to equalize the
stress in the parts of the members.

(b) Lattice bars shall have neatly finished ends, The thickness
of latticet bars shall be not less than one-fortieth for single lattice
and one-sixtieth for double lattice of the distance between end riv-
ets; their minimum width shall be as follows:

”For 15" channels, or built gections with 3%” and 4" angles—21"
(%" rivets), or 234" (%" rivets).
or 12, 10”, and %" channels, or bullt sections with 3" angles—
2T (%" rlvetei.
JEor and 7" channels, or bullt sections with 2%" angles—2"
(%" rivets), or 234" (%" rivets). !

For 6” and 5" channels, or built sections with 2" angles—14&"
(%" rivets), or 1%" (%" rivets).

(¢) The inclination of lattice bars to the axis of the members
shall generally be not less than 45° but when the distance between
the rivet lines in the flanges is more than 15 inches, the lattice ghall
be double and riveted at the intersection if bars are used, or else
shall be made of angles.

(d) Lattice bars shall be 80 spaced that the ratio I/r of the flange
{réglud:dbbetwenn theilr connections shall be not over % of that ot

member as a whole.© 4o ‘pymANSION

Proper provision shall be made for expansion and contraction.
" 1S5, MINIMUM THICKNESS

No steel less than 5j; inch thick shall beé used for exterior con-
structlon, nor less than % inch for interior construction, except for
linings or fillers and rolled structural shapes,

These provisions do not apply to light structures such as sky-
Ihﬁhts, marquees, fire-escapes, light one-story buildings, or light mis-
cellaneous steel work.

For _trusses having end reactlons of 36,000 ;i‘uunds or over, the
Gusset Plates shall be not less than 3§ inch thick,

19, ADJUSTABLE MEMBERS
The initial stress in adjustable members shall be assumed as not

less than 5,000 lbs.
20, WORKMANSHIP

(a) All workmanhip shall be equal to the best practice in mod-
ern structural shops.

(b) Drifting to enlarge unfair holes shall not be permitted.

(e) The several pieces forming bullt sections shall be straight
and fit close together; and finished members shall be free from
twists, bends, or open joints.

(d) Rolled sections, except for minor details, shall not be heated.
e gl Wherever steel castings are used, they shall be properly an-

ed,

(f) Punching. Material may be punched }iy inch larger than the
nominal diameter of the rivets, whenever the thickness of the metal
is equal to or less than the diameter of the rivets, plus % inch.
When the metal is thicker than the diameter of the rivet, plus %
inch, the holes shall be drilled, or sub-punched and reamed.

(g) Rivets are to be driven hot, and wherever practicable, by
power. Rivet heads shall be of hemispherical shape and uniform size
throughout the work for the same size rivet, full, neatly finished, and
concentric with the holes. Rivets, after driving, shall be tight, com-

letely filling the holes, and with heads in full contact with the sur-
ace,

]

e e ————
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(h) Compression joints depending upon contact bearing Shall
have the bearing surfaces truly faced after the members are riveted.
All other joints shall be ciut or dressed true and straight, especially
where exposed to view.

(i) The use of a burning torch is permissible if the burned metal
is not earrving stresses during the burning. Stresses sghall not be
transmitted into the metal through a burned surface.

21. PAINTING

(a) Parts not in contact, but inaccessible after assembling, shall
be properly protected by paint, .

(b) All steel work, except where encased in concrete, shali be
thoroughly cleaned and given one coat of acceptable metal protec-
tion well worked into the joints and open spaces.

(¢) Machine finished surfaces shall be protected against corro-

n.
(d) Field Ra.inting is a phase of maintenance, but it is important
that unless otherwise properly protected, all steel work shall after
erection be protected by a field coat of good paint applied by a com-

petent painter.
22, ERECTION

(a) The frame of all steel skeleton buildings shall be carried
up true and plumb, and temporary bracing shall be introduced wher-
ever necessary to take care of all loads to which the structure may
be subjected, including erection equipment, and the operation of
same. Such bracing shall be left in place as long as may be reguired
for safety.

{b) As erection progresses the work shall be securely bolted up
to take care of all dead load, wind and erection stresses,

(¢) Wherever piles of material, erection equipment, or other
loads are carried during erection, proper provision shall be made to
take care of stresses resulting from the same.

d) No riveting shall be done until the structure has been prop-
erly aligned.

(e) Rivets driven in the field shall be heated and driven with
the same care as those driven in the shop.

=23. INSPECTION

(a) Material and workmanship at all times shall be subject to
the inspection of experienced engineers representing the purchaser.

b) Material or workmanship not conforming to the provisions
of this Specification shall be rejected at any time defects are found
during the progress of the work.

(¢) The Contractor furnishing such material or doing such work
shall promptly replace the same. ;

(d) All inspection as far as possible shall be made at the place
of manufacture, and the Contractor or Manufacturer shall co-operate
with the Inspector, permitting access for inspection to all places
where work is being done,

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

Chemical Relations of Pig Iron, Wrought Iron and Plain Steel
PER CENT. OF

Name Iron Carbon  |Manganese| Sulphur (Phosphorus| Silicon

Pig Iron 91 —94 13 .50—4.50| .50—2,50].018—.100(.030—1.00| .25—3.50
Plain Steel 098.1—99.5| .07—1.30| .30—1.00].020—.060|.002—.100|.005— .50
(.08—.10 (.120)

a8 cast)
Wrought Iron |99.0—09.8] 05— .25 .01— .10 .020—.100{.050— .20| .02— .20
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AMERICAN SOCIETY FOR TESTING MATERIALS

1815 Spruce Street, Philadelphia, Pa.

STANDARD SE:)]%CIFICATIONS
STRUCTURAL STEEL FOR BUILDINGS

Serinl Designation: AD-24
These specifications are issued under the fixed designation A 9;
the final number indicates the year of original adoption as standard
or, in the case of revision, the vear of last revision.
Adopted, 1001; Revised, 1009, 1913, 1014, 1016, 1021, 1924,
1. MANUFACTURE
Proce:

L]

1. (a) Structural steel, except as noted in Paragraph (b), shall
be made ‘hr either or both the following processes: Bessemer or
open-hearth, N

(b) Rivet steel, and steel for plates or angles over % in. in
thickness which are to be punched, shall be made by the open-
hearth process.

1II, CHEMICAL PROPERTIES AND TESTS
Chemienl Composition
2, The steel shall conform to the following requirements as to

chemical composition:

Structural Steel Rivet Steel
........... NOL OVEr DL IO DEF OONL . o vovvuvvvosrsansibssnnsannans
e e e Open-hearth ... not over 0.06 per eent .. .......not over 0,06 per cent

not over 0.045 per cent
Laudle Analyses

3. (a) A carbon determination shall be made of each melt of
Hessemer steel, and determinations for manganese, phosphorus and
sulfur representing the average of the melts appiied for each 12-
hour period.

(b) An analysis of each melt of open-hearth steel shall be made
for carbon, manganese, phosphorus and sulfur.

(c) These analyses shall be made by the manufacturer from test
ingots taken during the pouring of each melt. The chemical compo-
sition thus determined shall be reported to the purchaser or his rep-
{lesengtati\'e and shall conform to the requirements specified in Sec-

on 2.

Cheek Analyses
4. Analyges may be made by the purchaser from finished mate-
rial representing each melt. The phosphorus and sulfur content thus
determined shall not exceed that specified in Section 2 by more than

25 per cent,
11, PHYSICAL PROPERTIES AND TESTS
Tension Tests
5. (a) The material shall conform to the following requirements
as to tensile properties:

Properties Considered Structural Steel Rivet Steel
Tensile strength, b, per sq. In...| 55,000—65,000 46,000—56,000
Yield point, min,, per sq. in...... 0.5 tens, str. 0.5 tens, str.

but in no case less than....... 30,000 25,000
Elong;atl(m fn 8 in., min.,, per 1,400,000~ 1,400,000
CENT. ...s4 S
Elongation in 2 in.,, min, per Ten;s.’ str. Tens, str.
ce R e T Ay N R N - e 1

A See sectlon 6.
(b) The yield point shall be determined by the drop of the beam
of the testing machine,
’ Modifications in Elongation
6. (a) For structural stecl over % in. in thickness, a deduction
from the percentage of elongation in 8 in, specified in Section 5 (a)
of 0.25 per cent shall be¢ made for each increase of 34 in. of the
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specified thickness above % in., to a minimum of 18 per cent.
(b) For structural steel under Hg in. in thickness, a deduction
from the percentage of elongation in § in. gpecified in Section § (a)
of 1.25 per cent shall he made for each decrease of Yo in. of the spe-
cified thickness below Hg in.
Benid Tests

7. (a) Bend test specimens, except as specified in Paragraph (b),
shall stand being bent cold through 180 deg. without ¢racking on
the outside of the bent portion, as follows: For material 3 in. or
under in thickness, flat on itself; for material over 3 in. to and in-
cluding 1 in. in thickness, around a pin the diameter of which is
equal to the thickness of the specimen; and for material over 1%
in. in thickness, around a pin the diameter of which is equal to twice
the thickness of the specimen,

(b) Bend test specimens for rivet steel shall stand being bent
cold through 180 deg, ilat on themselves without cracking on the
outside of the bent portion.

Test Specimens

§. (a) Test specimens shall be prepared for testing from the
material in its rolled or forged condition, except as specified in Par-
agraphs (b) and (e). J

(b) Test specimens for annealed material shall be prepared from
the material as annealed for use, or from a short length of a full
section similarly treated,

(e) Test specimens for rivet bars which have bheen cold-drawn
shall be normalized before testing.

(d) Test specimens shall be taken longitudinally and, except as
specified in Paragraphs (f), (g), and (h), shall be of the full thick-
ness or section of material as rolled.

(e) Test specimens for plates, shapes and flats may be machined
to the]form and dimensions shown in Fig. 1, or with both edges
varallel.

(f) Tension Lest specimens for material over 1% in, in thickness
or diameter, except pins and rollers, may be machined to a thickness
or diameter of at least % in. for a length of at least 9 in., or they
may conform to the dimensions shown in Fig. 2.

£
A
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Fig. 1 Fig. 2

(2) Bend test specimens for material over 13 in. in thickness or
diameter, except pins and rollers, may be machined to a thickness
or diameter of at least % in, or to 1 by %% In. in section.

(h) Tension test specimens for pins and rollers shall conform
to the dimensions shown in Fig. 2, and bend test specimens shall be
1 by % in. in seectlon.

(i) Test specimens for pins and rollers shall be taken so that
the axis is 1 in. from the surface.

(j) The machined sides of rectangular bend test specimens may
have the corners rounded to a radius not over Yg in.

Number of Tests

9, (a) One tension and one bend test shall be made from each
melt; except that if material from one¢ melt differs 3 in. or more in
thickness, one tension and one bend test shall be made from hoth
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the thickest and the thinnest material rolled,

(b) If any test specimen shows defective machining or devel-
ops flaws, it may be discarded and another specimen substituted.

(¢) If the percentage of elongation of any tension test speci-
men is less than that specified In Section 5 (a) and any part of the
fracture |8 more than % in. from the center of the gage length of
a 2-in. specimen or is outside the middle third of the gage length of
an 8-in. specimen, as indicated by seribe scratches marked on the
specimen before testing, a retest shall be allowed.

IV. PERMISSIBLE VARIATIONS IN WEIGHT AND THICKNESS
Permissible Variations
10. (a) The cross-section or weight of each plece of steel
shall not vary more than 2.5 ll:ﬁ cent from that specified; except in
the case of sheared plates, which shall be covered by the permissi-
ble variations specified in Paragraphs (b) and (¢). (One cubie inch
of rolled steel is assumed to welgh 0.2833 1b.)

(b) Sheared Plates, When Ordered to Weight per Square
Foot: The weight of each lot! in each shipment shall. not vary from
the weight ordered more than the amount given in Table I.

(c) Sheared Plates, When Ordered to Thickness: The thick-
gessdot each plate shall not vary more than 0.01 in. under that or-

ered.

The overweight of each lot! in each shipment shall not ex-
ceed the amount given in Table II

V. FINISH

Finish

11, The finished material shall be free from injurious defects and
shall have a workmanlike finish.

VIi. MARKING
Marking

12, The name or brand of the manufacturer and the melt number
shall be legibly stamped or rolled on all finished material, except
that rivet and lattice bars and other small sections shall, when load-
ed for shipment, be properly separated and marked for identification.
The identification marks shall be legibly stamped on the end of each
pin and roller. The melt number shall be legibly marked, by stamp-
ing if practicable, on each tcst specimen.

VII. INSPECTION AND REJECTION
Inspection

13, The inspector representing the purchaser shall have free en-
try, at all times while work on the contract of the purchaser is be-
ing performed, to all parts of the muanufacturer's works which con-
cern the manufacture of the material ordered.. The manufacturer
shall afford the inspector, without charge, all reasonable facilities
to satisfy him that the material is being furnished in accordance
with these specifications. All tests (except check analyses) and in-
spection shall be made at the place of manufacture prior to ship-
ment, unless otherwise specified, and shall be so conducted as not
to interfere unnecessarily with the operation of the works,

Rejection

14. (a) Unless otherwise specified, any rejection based on tests
made in accordance with Section 4 shall be reported within five
working days from the receipt of samples,

(b) Material which shows injurious defects subsequent to its ac-
ceptance at the manufacturer's works will be rejected, and the man-
ufacturer shall be notified.

Itehenring

15. S8amples tested in accordance with Section 4, which represent
rejected material, shall be preserved for two weeks from the date
of the test report. In case of dissatisfaction with the results of the
t;asts, the manufacturer may make claim for a rehearing within that
time.

1The term “‘lot” as applied to Table | means all of the plates of each group width and
group rlrlz_i ht; as applied to Table 11, it means all of the plates of each group width and
Eroup ickness,
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NOTES ON QUANTITY OF
PAINT FOR STRUCTURAL STEEL.

THE QUANTITY of paint required to coat a given number of tons
of structural steel in a bridge, building, or similar structure is de-
termined by the spreading capacity of the paint and the character
of the surface to be covered, also the temperature.

The spreading capacity of a paint varies with different paints, i. e.,
0il alone, red lead, graphite, iron oxide, with the specific gravity,
the fineness of the pigment, the consistency of the mixture, the man-
ner of mixing, and with the “brushing out" given the paint In its
application.

The kind and condition of the surface has even a greater Influence
on the amount required. On a smooth rolled plate a paint may be
spread over fully 509 more area than on a rough, porous, rusty
surface. More palnt is required on a cold surface than on a warm
one, approximating 20%. Agaln the area of the surface to be cov-
ered varies with the character of the construction irrespective of
the tonnage.

The surface area of structural steel varies from 100 square feet to
1,000 square feet per ton of metal. The data given below Is there-
fore only approximate, but will give a reasonably close estimate of
the areas and quantities required in ordinary structural work.

(a) Area per ton of metal, light structural steel, 2560 to 325 square
feet. Includes plate 14" to 14" thick per ton of metal, 3" to 5"
I's and channels.

(b) Area per ton of metal, medlum structural steel, 100 to 250 square
feet. Includes plate %” to 1” thick per ton of metal, 6” to 24"
I's and channels.

(e) Area per ton of metal, heavy girders and columns, 50 to 100
square feet,

(d) Paint required first coat, (a) 3/5 to 5/7 gal, (b) 2/6 gal., (c)
1/5 to 1/7 gal

(e) Paint required two coat, (a) % to 1 gal, (b) % gal, (¢) % gal

(f) Paint required one coat applied on erected work at intervals,
(b) 2/56 to % gal.

In the interest of economy and for the longer life of steel strue-
tures exposed to the elements, it is absolutely necessary that they be
well painted with a good quality of paint and that the structures be
watched for the time when they will require repainting.

When structural steel {8 used In creameries and laundries, where
there is a great deal of moisture, it has been found advisable to
paint with blue lead. Any succeeding coats of paint will last longer
without change of color or deterioration.
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ALLOWABLE UNIT STRESSES
IN ACCORDANCE WITH THE BUILDING CODES OF SEVERAL CITIES
TRevi tD 1929
COMPRESSION 5t. Paul | Bew York Minn' Seattle
per square in
- Rolled Steel 15000 16000 14000 18000 18000
q Cm Elml 14000 16000 14000 16000 16000
E ht Iro T0D00 [ A ds 10000 12000 10000
1 Gast fron (in Short Blocks) 10000 | "i6000°( 10000 | 16000 | 10000
i Steel Pins a ng) 24000 24000 25000 18000 24000
Wrought lmﬁmmd vets (Bm o) PR S ) (el 15000 |........
Oak Wn.h Grm.l'.l 1000 1400 2 ) R oy, e
Oak 500 1000 500 L R T
j Yellow Pine, walh Fir Wﬂh 3 1100 1200 3 5 [0 vl TR 1600
Yellow Pine, Wash, Fir Across ** 250 800 250 250 400
2 | Spruce With 800 | 1200 ...0... 0.0 800
Spruce Across " 250 B0 [ eeeeearlinrrsnns 300
emlock With ge 600 800 OO G 1400 |
Hemlock Across  ** 150 800 150 150 350
Conerete P. C. (1) sand (2) stone (4) 500 500 400 | | evasaes 500
_.E__ Concrete P.C. (1) sand (23¢) stone (5)] 350 400 | as0 [2101001 375
Rubble Stonework in P. C. Mortar 100 140 100 160 100
ublhla BStonework in L. & C. Mortar,....... 100 |........ 0T STV
e Sto k in Lime Mortar 80 60
E Br work in P. C. Mortar 1:3 200 175
Dl CKWOT in L‘ & c Mortar 1:1:3 125
5 Brickwork in Lime Mortar 1:3 100
Graniu Masonry 800 !
Limestone Masonry 400
Sandstone Masonry 350
TENSION
- Cast Iron T 8000 | 8000 |....... BOO0: [~ oseens |
g'a E Rolled Steel 18000 16000 | 16000 18000 18000
i #.5| Cast Bteel 16000 16000 | 16000 16000 16000
Wrought Iron 12000 . .......| 12000 12000 12000
Ok | 1000 | 1200 | 1200 000 | ey
% | Yellow Pine (Short Leaf) 1% 1000! | a0 | 00 ot g
Yellow Pine (Long Lﬂal') & Wash, Fu‘ 12C0 1200 1300 1200 1600
g Spruce 1000 B TRATE 800 1000
SHEAR LWL s g .
T | CastlIro VKT 20007|1 3. 8000 L7525 woi|ovs sivis 2000
| Steel Plltﬂ & Girders with stiffeners 12000 10000 | 10000 10000 12000
~ & | Steel Shop Rivets and Pins 13500 | 12000 | 12000 | 12000 | 13500
$.5 | Steel Field Rivets 10000 | 8000 | 10000 | 10000 | 10000 |
@ | SteelFieldBolts ... L s S FR !
Yellow Pine (Short Leal) With  Grain| 120 B T ST pan
Yellow Pine (Long Leaf) With 130 150 | b RS 150
Yellow Pine Advony " " el ) 1000 |
§ | Spruce With 120 S |
Spruce Across " l....ie.
g | oak with = | 200 |
Oak Acroms * L.......
Hemlock With P 60
Hemlock Across "™ |........

P=Portland. C=Cement. L= Lime.
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ALLOWABLE UNIT STRESSES
IN ACCORDANCE WITH THE BUILDING CODES OF SEVERAL CITIES

Conerete Portland Cement 1:2:4............ vy
Concrete Portland Cement 1:2:5........0000000

SAFE EXTREME FIBER STRESS Revised to 1929
t.Paul | Kew York | 0 | Minn'pls | Seatils”
BENDING Pounds per square inch.
Rolled Steel Beams . «| 18000 | 16000 | 16000 | 18000 | 18000
Rolled Steel Pins, Rivets and Bolts, . 27 20000 | 25000 | 24000 | 27000
Riveted Steel Beams (nat flange section 1 16000 | 16000 | 16000 | 18000
Iron veBide........... 10000 | 16000 | 10000 |....... 10000
Cast Iron Tension Side. .....o00iuunenns .. 3000| 3000 | 3000 |....... 3000
Short Leaf Yellow Pine, Wash. or Oregon Fir, . .| 1000 1000 1000 1620 1600
Long Leaf Yellow Pine. . covvrcvrtvereresinins «| 1200 1600 BBERY. Foroahnwuloe enpng
8 200 ¥
800

COLUMN FORMULAE.

STEEL | CAST IRON | WROUGHT IRON WOuD
| o
cITy Max. Max. Max.| Lol Hem-{Ma.
Formula | Lgth.| Formula 1'8:;- Formula |7 oth ngiu"' Spruce | Oak | 0 Lth,
ne
St. Paul o s - P Bl M M M M | 30D
New York L 120R. D ) A U ) Lk TR 30D
L ¥
Chicago | 14000 Maz. monl E mnlloom:u, ..... | M | M | M| M| 30D
12D
1000 | 800 | 800 | 600 |& less
Mpls, C 40D D QOB [soh irita wwifisan over
R 8 R |12D
C
15000 Max. [120R TR N ois fan dislh o oia T | 24D
Seattle_| f1z0m | {om | INEIEIE
NOTATION: L= in inches, R =Radius of Gyration in inches, D =Diameter or

least dimension in inches, C = Allowable compressive unit stress (with grain) for that wood.

Formulae below give allownble unit stress in pounds per square inch
R

M U
18000 L L L %
7 1200—20 — C(l—— == 025—0 — 1200—20—
l+(—) D 80D D D
18000r2
b G iz 5
L L B
9000—40 — | 19000—100— | 900—17 — | 750—7.5 —
R D D
E L
L L L
10000—60 — | 16000—70 — of 1=
R R 70D
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WEIGHTS OF BUILDING MATERIAL, ETC.

ST. PAUL FOUNDRY CO.

WEIGHT OF MATERIALS IN LBS. PER SQUARE FOOT

THICKNESS IN INCHES

Kind of Material —=
P ﬁuwm{hs 5 (10 _fuu 18202226/ 50
Hollow tile (Wall). . 16 | 17|19 aellew s lean nlonain fomm o foneafres s
Reinf. Con. slab.. .. 5{ 36 | 48 | 60 72 8‘ 9'5 103[13]!1“
Ci fill... 22132143 184165 |....0.c.biailachec ks
Cinder Con. fill..... 16|24 | 32|40 | 48 |....]....]....
Stone wall Babbie = [kee.lovefiosaloonifoenifons sal.... :oal 130]........| 217]... .| 282| 325
Masonry |
Brick watl S28@[... || sol...L..l...L.. [eol...|... [130]1so0]....| 220] 280,
2"x4" wpruce sleepers 16” ctrs, and 2" 5 ply felt and gravel ....00vvenvnn.. 00
= a ::pnder wnupr:te g% gp:y felt and zaavul ............... %
...... $ L ready T0OfiNg.....ovuenernnn..
mpe‘rm ........... 1.00 Skpyﬁght with galv. iron frame....... 00 |
”lhuleﬂoonnf 3.00 |12 inch book tile ................... 00
au.l lath and plaster Ig% Binchbook tile ............c00une % !

Ludowiol #ll0,.. ... cvcitvaisioinanns

Weights oll}:rioul Building Materials

. per Cubie Foot.

5

nghu of Contents of Storage W
houses in Lbs. per Cubie Foot of 5;

Ashes and cinders.,...oovivivinenss
Asphalt,
Er"l: “mned fire and i
rick, p . and paving
Brickwork, common............

%&33&&&?&%&???::

40-45 ||Canned goods, i
;- |Clement, Portland..

D CASES vovsnsvnvnnss

offee, DI DAEE v o s s v eannnes
Fluur.lgrl';‘:mh IBG e had e alat
Molasses, in

BRRRAARATRSASIS 35 wERomna

11 , in .
3 |[Salt, in bags. .
47-84 |[Sugar, in barrels
23-32 ||Tea, in chesta... G
542-555||Wine and uors, in barrels.... ... .
15 ||Burlap,in bales. ...........0c000uen
160-186 hniubu:i my
170 n bleach , in cases...
65 ||Hemp, Manila, compressed.........
24
48
278
425
36
174
whiu lead, d 8 |
;g P. N isnr{ler. I:trb:l“ ST gg |
, Newspaper, whboard. .
25-48 PI;I'?. writing m calendered. . ..... 60
mooll: ...ttt 40
48-52
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SOLID STEEL SLAB BASES FOR COLUMNS

Data to Determine Thickness
For Data to Determine Length L and Width W, See Page 266

L

...d—-'

T

*
b
T

-

e & >e90d > €+

The column load C d on the four outer corners or shaded areas
shown above, the weh am of the mlum being practically relieved of pressure hy the m or
saucer-like actlon of the slab.

These corners mltuu&w?&wmsormmumm 80 that this assumption does not

produce i bearing stress in an; equal to the allowable pressure of metal u
For H columns, piaae a.nd e eolumm aml pm.e. uuﬂ.e and cover plated columns, the average
effective dimensions 8 column de‘p d, and he eolumn width b as shown above.

From these dlmeuslonl l.he projections e and £, In the dlnetlonu L and W, are easily obtalned.

‘ll'ha deliermtll::“mg ba:;g!;gﬂljnummt will occur along the Inner line of these projections and will be
maximum for

he square of the required thickness ¢ 1s obtained as glven below.
C=Total load on column in pounds.
L= Length of alab In Inches.
W= Width of slab in {nches.
L X W

U= Unit pressure = C + A U Xet UXf
M = Moment for l” wldt.h of slab = U X e ><—- - —oor

2
M UXe U Xr
8 =8ee. Mod. for 1" width of slah = —— = or < nd Ly Eaea, sy e ) Y
Binoe 8 = 11 + 6, .= or i R, R )

GO0 G000
anlnu I.Ilh ulue of {1, the required slab may be selected from Table ILI below, which Is
ow the value of £ for all avallable thicknesses.

Slabs l" and in th d do n For slabs over
4" we have ded — 15" for b beu.ndm- | lgadnm M Iur pl.nnlng bottom surface
when required,
TABLE 111
Values of {2 for various thlck —EXAMPLE—
e TR Col. Load C = 955400.
1 [Thick- | Finished Thickness ‘fg}“ nsions d = 16.76 & b = 14.00.
s AT 55400 4 600 = 1592 8q. In. = «mxmuruxaa
6.25 | 234 xﬂmu-mw& 55 X 14.00 = 7.7
.00 Top Top & X 40 by
12.25 14 planed | Bottom 40-15 40-7.70
16.00 planed ....T...um.u- = = 16.15.
AR Il (900 X 1615 X 16.15) + 6000 = 26.10
a L o | o | peid
; 15 36~7.70
37 |38 | | *H ¢m = MBS = ——— = 1415
3300 5% 53 - 14.50 X 14.50) + 6000 = 21.02
-y 8 5% Use 5 mu‘mh ¢ phnadx o0 tob.
s‘ﬂ ﬁ X *The 40" width Is not rolled over 5" thick. Use
33'32 / 63 6% 44 X 36 base,
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SOLID STEEL SLABS FOR COLUMN BASES

Data to Determine Length L and Width W
See Page 265 for Data to Determine Thickness Required

fe— £ ——]

.c?“[

oL

.— W ———

-——COLLOAD C.

_- GROUT

FIG. 1.

w

FIG. 2.

CASE 1
Base Resting Upon Masonry

C = Total Load on Col. (In Pounds).
U = | Allowed Unit Press. on Masonry- see
table, page 262,
A = Area of Base Insq. In. = C + U
Select a slab having 4 rolled width of one of
the dimensions L or W, (See Table IT Below),
The other dimension is then A -+ width selected.
rom L & W and the column dimensions,
determine the overhangs ¢ and f as shown on

Dnﬁ 265,

Ith this data, determine the SQUARE of

the thickness by one of the formulae (3) on

page 265. The thickness corresponding to this

value of rl is selected from Table I11, page 265.
Care must be taken to see that the slab

selected is rolled 0{-,5 sufMcient thickness. (See

e 2

need not be planed
always be grouted.

ng on MAson d;
on the bol.l.om. but shoul

CASE I
Base Resting Upon Grillage Beams

In this case, the dimension W, Flg.
selected arbitrarily from the widths avmlu[)le
Rough.ly. it may be 26% to 309 of the length
of the top gril beams. This dimension
aft the size and welght of these beams.

The other dimenslon L must be made large
enough to extend at least 14" beyond the
center lines of the outside grillage beams, as
shown in the plan view above,

Thearen A = L X W, and U = C +

Use this value of U in formula (3) on page
265 to determine the SQUARE of the required
thickness as before.

ases resting on gr]l].naa shou]d be planed top
and bot tom, If over 4" thie

—Table 11—
Avallable Sizes of Steel Slabs

Wt.

Width Tﬁ',:;,f' Length i

In.
16" 2 -8 to 60°- 0" 89.07
20 -8 to 50'- 0 11.33
20" L -8 to 36'- 8" 14.17
e g 18" Lo 30~ 8 17.00
24" i -8 o 24'- 2" 20.40
28" o -8 1o 24°- 27 23.80
28" Lgre *-8'' to 18'- 4" 27.77
32w | 3ign -8 to 18- 4 | 3173
32" e -8 to 18- 4" 36,27
36" | 4~ -8 1o 22°-117 | 40.80
36 | 414 -8 to 22/-11"" 45,90
40" [ 6-8" to 20/-10"" 51.00
40" I 6'-8" to 20°-10"" 66.67
44" g, 13'-9" to 17'- 1" 62,33
447 14 117-3" to 147~ 27 6857
447 | o7 11-3" to 14’- 2 | 74.80
48" 147 11°-3* to 14- (' T4.80
48" i 113" to 14'- 0" 81.60
48" 141 -7 10 12'- 0 88.40
52" ar 11°-3" to 14- 7" B840
52" 8ig" o-7" 10 12'- 6" 95.77
il Glg*’ 10°-0¢* to 11’- 8 103.10
56" ik 100" to 11°- B 111 07

For Allowable Unit Pressures, See Page 262
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BEARING PLATES FOR BEAMS AND CHANNELS ON
BRICK AND MASONRY.

CAST IRON STEEL SAFE END REACTION
S e - W T Tt L
2 s |8 B, | By g4 @
| & 2 - § a m"‘_a g 284 0.8 .4
e g B dg|=2|gg |28 |055" | g2 | BT

sc8 |f34| <8 22|53 |28 (37| i8¢ fs¢ | E8F g%g

oga 228 wog S8 = £ | -0 T | A e - g e

388  |dsa 47 |B7|BR|F7 27| feE|Eek 292|530
6 6x 6 il 3

87-4"-5”and@’| § |88 2| 8| J5| §| se00| 5100 | 7200 | 9000
8 8x 8 8 9

7" and 8" Sl ﬁ 5| #{ 15| o400 | 9600 | 12800 | 16000
8 8x12 16 14

oanaro” | § [8x2| 261 38| 341 121 9600 | 14400 | 19200 | 24000
12 |12x12 1 38 4 20

1271@31.81bs. 12 |izsiz | 14 17 8 30 14400 | 21600 | 28800 | 36000
12”7I1@40.81bs.| 12 [12x16 | 14 63 3| 41

and up and 19200 | 28800 | 38400 | 48000
15"1@ 42.91bs.| 12 |12x16 | 114 7511 54
15”"] @ 60.1bs.| 16 |16x16 | 11§ 84 |1 73

15”1@81.81bs., 16 [16x16 | 134 [ 100 | 1 73 | 25600 | 38400 | 51200 | 64000

187,20"and24”| 16 [16x16 | 13 | 117 | 1 | 73 | 25600 | 38400 | 51200 | 64000

Use the thicker pl.aws 101' bearing valuas of 150 lbs. per square inch and over.
hen end d_the values given under safe end reactions, or allow-

able pressure per square mch on the masonry is greatar than the wvalues given in the table
above, special plates will be required. The length and width of special platesis first obtained
from t.ha area required to distribute the beam load on the wall and then the thickness of the
plate is calcula by the formula.
- - W_ t= thickness of plate in inches.

t= .568 (o) ‘\'r B p= width of plnx:.e icular to beam, in inchas

f = Width of flange of beam in inches. W = Allowable pressure on wall in ﬁ’al.lndl per
square inch. 8 = Allowable stress in steel in pounds per square inch; usually 18000 Ibs.

See page 262 for allowable unit pressure on masonry.

SAFE BEARING CAPACITY OF SOILS—
TONS PER SQ. FT.

: New | Balti- | Chi- 8t. Minne-
Character of soil York | more | eago Paul [ apolis 1 Seattle
L P e P SO A B0 1 1 1 1 1
Clay and sand, wet and Ep .......... 2 2 114 2 2 2
m clay or fine sand, firm and dry..... 3 3 1&-2}5 3 3 214
Very firm coarse sand, mvel or hard elay 4 4 |134-21¢ 4 4 3-5

DATA ON WOODEN PILES
According to the building laws of various cities the most ¢ di n_for
gﬂa less than twenty feet long is 5 inches on the small end nnd 10 inches nn tha butt em‘l
piles longer than 20 feet the butt end is increased to 12 inches. The safe load for piles is
red by the following formulae; (A) being for drop hammer and (B) for steam hammer.
T e maximum load per pile is limited to 20 to 25 tons. W

2WH < =
(A) Safe load in tons = PE1 (B) Safe load in tons s

“H" = DN;E of hammer in feet W' = weight of hammer in ton. '1?'9" = Penetration of last
blow in inches (or average of last several blows).
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GENERAL FORMULZE ON THE FLEXURE OF BEAMS

OF ANY CROSS-SECTION

Let

A = area of section in square inches.
1= length of span in inches,
W= load uniformly distributed in pounds,
M = bending moment in inch pounds, %
J= height of cross section, out to out, in inches,
n= distance of center of gravity of section, from top or from bottom, in inches,

f= stress per square inch in extreme fibers of beam, either top or bottom, in pounds
according as n relates to distance from top or from bottom of section,

D= maximum deflection in inches.

I= moment of inertia of section neutral axis through center of gravity,
I"= moment of inertin of section neutral axis parallel to above, but not through

center of gravity,

d= distance between these neutral axes,

8= section modulus,

r= radius of gyration in inches,

E= modulus of elasticity for steel 29,000,000

T
Then §= re
A
£f1
M= ———= 8.
Mn M
= '—-1.—"——8—.
81T 8f
Leteas v imtatany mrie
PR i1 A,
81 88 °
PNy
D= —"1‘:— for beam supported at both ends uniformly loaded,
384 ET J
p— — PL__ for beam supported at both ends and loaded with a single load P

T48ET 8t middle,

D W1’ for beam fixed at one end and unsupported at the other and
= “sEI uniformly loaded.

D~ _PI’ for beam fixed at one end and unsupported at other and lond d
“3ET with a single load P at the latter end.

Weight of beam not considered in the above.
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BENDING MOMENTS AND DEFLECTIONS OF
BEAMS UNDER VARIOUS SYSTEMS OF LOADING

W = Total load. | =Length of beam in inches.
(1) Beam supported at both ends and (2) Beam supported at both ends, single
uniformly loaded. load in middle,

7

Safe joad == that given in tables. Maximum bend- | Safe load =14 that given in tsb]ea.ml{nximum

mg moment nt center of beam == -“—3'- bending moment at center of beam =T'-

{3) Beam fixed at one end and uniformly (4) Beam lixed at one end and loaded
loaded. at the other.

7 Q
! H

e . |

— 1 i i i
Sale Joad = 5¢ that given, in tables. Mrummm Safe load = 14 that given in tables, Maximum

bending moment at point of support — T bending moment at point of support = W1,
(5) Beam supported at both ends, single (6) Beams supported at both ends, two
unsymmetrical load. symmetrical loads.
: y
; @ v J! %’w @
& a g
e e S | el S

2
Safe load = that given in tables X +. 1
331{‘.-1}, Bafe loads = that given in tables X Brres
Maximum bending moment under load = -—1:-- Maximum bending moment. bebween loads = 14 Wa

Case 1 — Deflection under safe load = that given in tables. Case 1—Deflection =5 W1?

“ 9 “ - . - g ™ “oou . 381 EI
DA e " “ . om0y T where E =modulus of
- ; elasticity =29 000 000

4= i Rl S et 4 e U R I =moment of inertia

—
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BEAMS SUPPORTING BRICK WALLS

H=8 then
load == 14 (8)* X weight per foot of wall

The method illustrated above may be used for openings 6 feet in
width or less, provided there are no openings above, which, by a failure in
the masonry, might cause the concentration of a heavy load on the girder.

For larger openi;ligs different conditions prevail. If the masonry is
not thoroughly bonded, if there 1s danger of failure along a series of open-
ings one above another, or if great inflexibility is desired it is good practice
to consider the weight of entire wall as carried by the girder.

A girder running the entire length of a structure should be figured
to support the entire wall above, as excessive deflection might push out
the supports and cause the structure to fail.

Where heavy loads are carried, it is best to use columns of steel or
cast iron for supports, for masonry, as ordinarily constructed, will fail by
crushing out under heavy concentrated loads. When the wall carries any
portion of the floor load, same should be added to weight of wall to ascer-
tain the entire load carried by the girder.

Figures 179 to 184, page 316, show various types of steel lintels
in common use, and their supporting capacity may be obtained from
tables of safe loads, see part 1.

Weights of brick walls and number of brick per square foot of surface:

Thickness of wall, inches C'ommon Brick, pounds | No. of Brick in sq. foot
9 75 15
13 112 2y
17 150 30
<1 188 TN
25 24 45
o) 262 5244
33 300 G0
a7 336 67
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NOTES ON WO0OD FLOORS,

The common type of wood floors used for store bulldings, small
office buildings, etc.,, where the loads are not heavy consists of joists
placed transversely, supported by girders of steel or wood.

Methods of supporting wood Joists on steel girders are shown on
page 316. The method shown In Fig. 178 may be used where girders
are not concealed. Where a flush ceiling is desired. a plate as shown
In Fig. 177 or stirrups may be used without notching the jolsts,

Mill or slow-burning construction is used for storehouses, mill
bulldings, ete., where heavy loads must be carried. These floors are
constructed of beams placed from 4 to 8 feet on centers and covered
aﬂfhhpéaﬂnk from 2 to 3% inches thick, on top of which is lald the

nishe oor.

Safe loads for wood beams and posts are given on pages 311 and
310 and for gas pipe columns on page 290

T Detalls of cast iron post caps and bases will be found on page
(R11%

Several types of joist hangers are in use for framing around stair
and wall openings. On page 211 we have illustrated the single and
double stirrups,

We have shown in Figs. 144 to 149, page 232, our stock joist and
strap anchors; special anchors made to order,

WEIGHTS OF WO00D FLOORS IN POUNDS PER SQUARE FOOT,
INCLUDING PLASTER CEILING,

Aoaiag of DIMENSIONS OF JOISTS
Joists 2x10 | 2x12 [ 2x14 [ 3x12 |/ 3x14 | 8x16
12 22 22 23 24 26 0
14 21 22 22 24 25 26
16 21 21 22 23 24 25
is 20 21 21 22 23 24

Based on softwood joist at 25& 1bs. per board foot, 1 thickness of
7% inch softwood flooring at 2 bs. per square foot and 1 thickness
of % inch hardwood flooring at 4 1bs. per square foot.

When no celling is used deduct 12 Ibs, per sq. ft.

Welght per sq. foot for various woods, 74" thick,

Southern
White | White Long Leaf Spruce
Oak Pine or orgia Hemlock| Cedar (California| Maple
Yellow Pine

4.16 1.98 3.17 I 2.08 1.93 2.08 | 3.6
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FIREPROOF FLOORS,

Fireproof floors are constructed with a framework of steel beams
and girders, the spaces between the beams being filled with fire-
proofing, which consists of arches of brick or hollow tile, or concrete
steel In the form of arches or slabs,

Brick arches leveled with concrete are used with a spacing of from
4 feet to 6 feet, or more, provided that the arch is suitably stiffened
with concrete against failure from a concentrated load, and that the
beams are of sufficlent depth to allow a rise of 1/10 of the span.
Floors of this type weigh, including filling and steel beams, from 75
pounds per square foot up.

Several types of tile arches are In common use, the tiles being
hollow blocks of dense or porous structure made to form a flat or
segmental arch. The webs of these blocks are either parallel with
the floor beams or perpendicular thereto, the systems being termed
side or end construction, respectively. Floors of this type will
welgh from 70 to 90 pounds per square foot, including filllng and
steel beams.

Tie rods to take the thrust of the arches are required for both
brick and tile construction. These are 3 or 7% inches in diameter,
placed at or below the center of the beam, and from 4 to 6 feet apart.

Floors of concrete, reinforced with steel wire, or rods are used
extensively, We carry a large stock of round, square and deformed
reinforeing rods In stock and are able to make immediate shipments
on orders for this material,

Examples of different methods of concrete floor construection are
shown on pages 273 to 276 together with tables of safe loads and
necessary rods for reinforeced concrete floor slabs. On page 275 ta-
ble¢ gives the quantities of material required, for different propor-
tlons, in one yard of concrete.

ALLOWABLE FLOOR LOADS IN POUNDS PER SQUARE FOOT.
From St. Paul Bullding Code,

Dwellings, flats, apartments, tenements............c000a. 40 1bs,
Hotels, club houses, lodging or rooming houses, family

hotels, offices, hoSpPItAlB. ... ccccvsicsosisssssncnsnsses 50 1bs.
I T T I P S s . 60 1bs.
Private garages, stables, work shops....... AR R 85 1bs.
Light manufactories, and StOTAEE.....:vevsvritnenissvans 100 1bs,
Garages, fire stations, churches, assembly and dance halls,

lodges, skating rinks, exhibition halls, theatres....... 100 1bs.
Large department BtoreB...csecvcevsasscccsssssscassnssnas 125 lbs,
Heavy storage and manufactories.....c.cceveverisianansass 200-250 1bs.
Sldewalks and sidewalk doors.......covvvuvvvsrnraannanss 260 1bs.

NOTE.—To the above loads the dead weight of floor must be
added to obtain the total load.
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TRUSCON OPEN TRUSS STEEL JOISTS

The use of steel joist construction for economical and fireproof
floors is exemplified in O-T (Open Truss) steel joists. Their design
}s ibased on good engineering practice and includes many attractive
eatures,

The top and bottom chords of the Warren truss are wide "tee-
shaped” members providing necessary resistance to buckling strains.
The bottom “tee” is continuous to the bearings, where it is welded
with web plate and top chord to form a solid I-Beam. The web mem-
bers are continuous from end to end to positively transmit the
stresses. The weldincr of all joints is done under a method of high
pressure clectric welding making positive connections,

The entire design is not only eflicient but is economical of mate-
rials. O-T steel joists are manufactured of the highest grade open
heart%isteei in accordance with accepted standards of quality work-.
manship.

In practical use, O-T steel joists are very simple to install, insur-
ing utmost speed of erection. The under-slung design of the bearing
permits full head-room under the supporting girders. The open web
allows the passage of pipes and conduits of any number and in
any direction. 3

Open Truss steel joists are shop fabricated and reach the job
ready for placing. FEach joist {s marked to correspond with the érec-
tion diagram, to simplify and speed construction work,

On"fw// Length= (A multple of X)+ Z V.

| . P R e T T P | e il
! Q&T wer
| Ko

Davhof _Aor s/

DETAIL OF TRUSS JOIST

Loading tables and details on solid web plate girder joists fur-
nished on request.
See page 336 for illustration.
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CONCRETE FLOORS

trength of Floor Slabs 1
Calculated for M -,5, ‘WL*; For M= WL multlf‘ly given span lengths by 1.08,
I-iendms Moment in Foo
-Load Eer square foot.

L =Length of 8pan in feet taken C. to C. of supports.
Ratio of Modulus of Elasticity of Steel to that of concrete =15.
700 Ibs. =Unit stress on concrete per sq. in.  Coefficient of Resistance 3.1,
18000 Iba. =Unit stress on steel per sq. in. Percentage of Steel in Concmtn 16 %,

o 2= Span in Feet For Given Live Loads in Pounds Per B :
E% i; “ Square Foot of Floor: g‘ Reli?]fore
%g E g-: gé Rods
'Ei g 30 |40 | 50 | 60 | 75 | 80 | 90 | 100 125] 150/ 175] 200, 250| 300 ﬂ:,
ﬂ‘; zi E é:‘ SizelSpac.
2 "ﬁ 6.5 6.0 5.6 5.3 4.9] 4.7 4.0 3.7 3.4| 3.2 2.3 2.7/.108| = *
244" 84" 30 8.7| 8.1] 7.6 7.1 6.6/ 6. 5.4/ 5.0) 4.7| 4.5 4.0 3.7|.151| * *
F ﬁ" 36/10.8/10.0/ 9.4/ 8.9| 8.3 8.1 6.9 6.4 6.00 5.7| 5.1| 4.8.194| Igs13
31473¢"| 42{11.4/10,7/10.1| 0.6 8.9 8. 7.5 7.0 6.6/ 6.2| 5.7| 5.2|.215| 3g¢l6 "
4 134" 4813.2{12.4(11.7(11.2{10.5{10.3; 8.8| 8.3| 7.8 T.4| 6.7) 6.2].258| g4/ 5
4347134"| 54(14.8(14.0/13.3/12.7|12.0111.7] 10,2 9.5 9.0( 8,5 7.8] 7.3/.301 | 434"

ragr 16.615.5(14.8{14.1{13.4{13.1 11.8110.7110.1] 9.6 8.8] 8.2/.344| Log{7 "
51413¢"| 66/17.8/16.9/16.2/15.5/14.7{14.4 12.6(11.9{11.210,7| 9.8| 9.1].387 B, 5t

a4 72(10.2/18.3(17.5/16.8/16.0115.7, 13.8/12.6(12.3{11.8{10.58(10.0(.430| 84¢| 814"
614”134 78120,4/19.6/18.8/18.2/17.2/16.9 15.0/14.1]13.4/112.8{11.8/111.0(.473| B¢{ 8 "
7 134" B4]21.8/20.8/20.0/19.4/18.4/18.1 16.1/15.2|14.513.8/112.7|111.9|.516| 54| 734"
714" Eg" 90123.0{22.0{21,2/20.6/19.6{19.3 17.2/16.2{15.4(14.8(13.7(12.8|.559| 5¢¢| 614"
8 134" 06/24.1/23.2/22.4(21.7]20.7|20.4 18.2/117.3/16.5/15.7|14.6/13.6/,602| B¢l 6 "
9 134" 108/26.4/25.4/24.6(23.8(22.9(22, 20.3({19.3|18.4{17.6/16.4/15.3|.688] Sg¢| 534"
10 7|34"] 120|28.4/127.5/26.8!26.0(25.0/24. 22,2121,2120.3119.518.1/117.0(.774| S4¢| 434"
11 "34" 132{30.4/29.5/28.7|28, 27, 0[26. 24.2(23.1 22.[1}‘21.2 G.glls.ﬂ LB00| Sgpl 414"
12 134" 144/32.3/31.4/30.6/29.8]28.8/28.4 26.0{24.8]23.8|23.0121.5(20.2].046! 5g4l4 7

MATERIALS REQUIRED FOR ONE CUBIC YARD OF CONCRETE

Material Required on the Material Required on the
Proportion by Parts Basis of 1 Barrel = Basis of 1 Barrel =
3. 8 Cubie Fm 4.0 Cubic Feet

Poﬂ.land | Cn t in Band In | Stone In Coliantin Sand In | Stone In’
portand | suna. | suone [[Couentinl A" | SGue” |[Cgmentinl SR | S
1 1.5 3 1.04 0.41 0.82 1.86 0.41 0.82

1 2 4 1.62 0.43 0.86 1.468 0.43 0.86

1 2.5 b 1.26 0.44 0.88 1.20 0.44 0.88

1 3 b 1.17 0.49 0.82 1.10 0.49 0.82

1 3 [ 1.07 0.45 | 0.90 1.02 0.45 0.90

J)mxtmately the same quantities will be required if gravel is used. Quantities may be
ir.mn to vary lﬂ“Per cent from thDBe given due to variation in fineness of sand and stone,
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276
NATCO “ONE-WAY” LONG SPAN FLOORS
T--s-‘ Yird e 2" .ef*l
- 75 = t 7 - R {
The uaa er figures in tables denote the depth of tile; the lower
.flgures indicate the area of reinforcing steel required in each con-

crete joist, Thickness of floor—depth of tile+2” of concrete top.
The tables below are so arranged that they can be used for floor
slabs freely supported at both ends, semi-continuous, or continuous.
For slabs freely supported at both ends (simple span) use load
glven opposite WL/8. or slabs freely supported at one end and
continuous over other support use loads given opposite WL/9, or if
building code x:rmits WL/10, For slabs continuous over both sup-
wrts use loa given opposite WL/10, or if bullding code permits

For seml-continuous and continuous spans proper reinforcement
must be provided in top of slab over support to take care of negative
bending moment. Where heavy loads and short spans are encounter-
ed, the vertical and longitudinal shear must be Investigated.

The load tables are for general information only as each particu-
lar operation should be designed in accordance with actual conditions.

2" CONCRETE

fe. 700 pounds per square inch. TOP 34" of concrete below reinforcement
fs. 18000 pounds per square inch. Ee =hiL! 4" concrete joists 16" on centers.
Es 15
Moinisnt TOTAL SAFE LOADS (Dead & Live)
WL/12 | 150 | 165 180 | 195 | 210 | 225 375 | 450
WL/10 | 125 | 135 150 | 160 | 1756 | 185 310 | 375
WL/9 110 | 1 135 | 145 | 155 | 170 280 | 335
WL/8 100 | 110 120 | 130 | 140 | 150 250 | 300
Spang’-0"” 3/.17 3/.20| 3/.34
* 8'-0”| 3/.20| 3/.22] 3/.24| 3/.26| 3/.28| 3/.30 4/.40| 4/.49
* 10'-0"| 3/.32| 3/.35| 3/.38| 3/41| 3/.44| 4/.38 5/.53| 5/.63
" 120"| 3/48| 4/.40| 4/44| 4/47] 4/.51] 4/.55 6/.64| 7/.69
* 14'-0"| 4/.50| 4/.55| 5/.50| 5/.54| 5/.58| 5/.62 7/.78| 8/.83
" 16'-0"| 5/.564]| 5/.50| 5/.65| 6/.60] 6/.64] 6/.60 1| 9/.82{10/.89
180" 5/.68| 6/.64)| 6/.69 6/.75| 7/.78| 7/.78 10/.93|12/.93
'* 200" 6/.71| 7/.70| 7/.77| B/.73| 8/.70| 8/.84 12/.97|15/.92
220" 7/.77| 8/.75| 8/.82( 9/.81| 0/.87(10/.85 15/.92
' 24°.0”| 8/.811 9/.81| 9/.89/10/.86110/.03{12/.

Weights of Natco Combination Floors and Concrete Required

Thickness of Tile

l:"”l“”lﬁ"tsﬁl7”'3"'9”'“”'12"'15"

ONE-WAY—2" Concrete Top—4" Joists, 16" on centers

Weight per sq. ft. 45 50 55 60 05 70 75 80 90 105

of floor area Ibs, | lbs. | Ibs, | lbs. | Iba. | Iba, | 1bs. | Ibs, | Ibs. | lbs.
Cu. ft. concrete

per sq. ft. floor 0.229] 0.250| 0.271| 0.202| 0.313| 0.333| 0.354] 0.375| 0.417] 0.479
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NOTES ON ROOFS.

Where roof loads are to be supported over wide spans, steel truss-
es are generally used.

A common type of combination truss is illustrated on page 281, the
top and bottom chords and compression members being made of wood,
with iron rods to take tension.

Wood members at connections are notched in and bolted, or castings
and wrought iron straps may be used. In all cases the connections
should be of sufficient strength to develop the entire strength of
members connected.

Where top chord is notched Into bottom chord, care should be
taken to leave sufficient section in bottom chord at that point to
resist shear and bending. Where bottom chord forms an arched
celling provisions must be made either in the truss or in the support-
ing walls to take the thrust.

Sver large spans, steel trusses may be built stronger, lighter and
at less cost than wood trusses. The cost of assembling is saved as
in most cases they can be shipped in one or two pieces. Their light-
ness and stiffness make erection of steel trusses relatively easy.

On page 279 we illustrate a few types of steel trusses of simple
form and good for short and long spans. We will furnish designs
and estimates for any type and size of truss upon application.

The size of steel trusses varies with the a?an. and with the roof
and other loads to be imposed. For prelim na.r¥ estimates of the
welght where only an approximation is necessary, the following form-

ula is applicable:
Where VI& Iis 1‘:‘.1;1(‘. length iof span iinhieet i
=3 (JT 8 the approximate weight per hor-
W=3(/L+iD) izontal s?uare foot, when 40 pounds is the
weight of the imposed load per square foot.
For loads greater or less than 40 1bs. per square foot, interpolate.
Note the table of roof loads including both dead and live loads for
various kinds of roofing and figured J)er horizontal square foot;
these to be used general y on spans of 80 feet or less. We also give
a table of weights for various kinds of roofing materials.

— S— —

Approximate Weight of Roofing Materials TOTAL LOADS Weight
= i Weight pe'r 8Q.
At g s KIND OF ROOFING T
Copper No. 22 B. W. G...... 1
Corr. Galvanized iron No. 22B.W.G.| 2 on boards, slope 1:6 or|
g:ﬂr.?a.ltim:ed iron No. 26B.W.G. lﬁ Gravel or L .| 8o
WO IRYEIR . ..o enrnnnn it v
Felt and asphalt or coal tar......| 2. |gomposition jonboards,slope over 1:5) 45
Glass, Yg-inch thick,.............| 1% on 3-in. flat tile or cin-
Lath plaster ceiling ......... .| 6-8 der concrete ........| 60

Lead, }-inch thick..............| 74

Shea.ﬂnnﬁ; white pine or spruce,
1inch thick.................| 2%4-2}4 | Corr. sheathing on boards or purlins | 40

Sheathing, yellow pine, 1-inch thick 314

Shingles, 6x18, 6 in. to weather ... 2

Skylight glass x4 in. thick, in- i
L T R el on e ulor e |
Slate f-in. thick, 3 in. doublelap..| 63 el STTEOL
%l.}es. glain_. g}{_”l;to weather];. b lg%

88, nish, in. to weather , - -
Tin roofing and one thickness of felt. 1 Tile on steel purlins............. . 55
Five ply felt and gravel .......... 6
Concrete slab, 3 in. thick........ .| 3744
Concrete cinder slab 4 in. thick,..| 331§
For Ceiling tiles see page 264. .. ,.. o] P17 REICr e o o R 45
Federal Tile, see page 283.......

Pyrobar Blocks, 3 in. thk. ....... 13
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To the loads given, classed as dead loads, must be added the loads
due to snow or wind, or both, i. e, the live loads. Any live load due
to i{:tan(;:hu:ue:r;". hangers for balconles, trolleys, etec.,, should not be
omitted.

Generally 30 pounds total live load, for snow and wind comblned,
will suffice. That loadlng may be changed, due to climatic conditions
and type of truss selected. In temperate climes a minimum snow
load of 25 pounds should be used on each horizontal square foot for
all pitches of the roof surface up to 20 degrees; this loading is to be
reduced one pound for each degree of increase of the slope up to
45 degrees; beyond this no snow load need be considered. Speclal
calculations are necessary In severe climes or where snow or ice Is
a?t to concentrate. Where advisable, wind loads for various plitches
of roofs may be figured according to the following:

Wind Pressure Normnl to Slope of Roof.

Wind
FROM HUTTON'S TRIGONO- Angle Pitch | Pressure
METRIC FORMULA of slope | Propor- | Normal
RISE with tion of | to slope
P =P sing—x 1-54 08 x—1 Horizontal| m”m“’ pl:"’n“’“d“h-
P =Pressure in pounds per sq. ft. | —1
normal to slope of roof 4 inches per foot hunmuulj 180-25' i 12.6
P’ =Wind p e inp d r || 6 inches per foot horizontal| 269-33" L7 17.8
8q. ft. of vertical surface (30 | 8 inches per foot horizontal| 330-42° ﬁ 21.7
Iba. per sq. ft.) 12 inches per foot horizontal| 450-0’ 27.0
X =Internal angle roof slope makes {16 inches per foot horizontal 533-7' ;g 29.0
with horizontal 18 inches per foot horizontall 569-20" | 20.4
24 inches per foot hori 1| 630-27" 1 30.0
Method of Obiaining Correct Standard Sizes of Benm Hangers:
S5
a Size of Beam a l b
Far 3!”41’1’ ..nd 5" h Kll 3 L ’
For 67" Is 14" 4# £
< For 8”-9" and 10” Is %}5" 418" 2
For 127-15"-18" and 20" Is y 5"
For 20" heavy—24" Ia 215" 6" l
I
Method of Caleulation. Y]
Given:
P-load carried by hunger in lbs. V&
S =Allowal re stress in Ibs. per sq, in.
B =width of bar used in inches Nz [
P P
Then C= ——— or 8= — § & [
2BS 2BC 05 [
When C is obtained then thickness of bar may be found from the m-§ o
companying curve, ]
Example: load to be carried =3000 Ibs. 03
Fibre stress =16000 Ibs./ []” 22 /
Width of hanger used =3" /
3000 ¥, i
Then C= ————— = 0.03
2x3x16000 L

mmw to & bar 34" thick. Therefore a hanger of 2-3§"'x3" Thick d'.fw

e




TYPICAL STEEL TRUSSES
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These types of trusses particularly well

adapted to garages of various spans,

ST. PAUL FOUNDRY CO.

We design and fabricate all styles of trusses for various spans and types of buildings.
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ROOF TRUSSES

TABLES FOR FINDING STRESSES IN MEMBERS FOR ROOF TRUSSES OF THE
DIFFERENT TYPES AND PITCHES AS GIVEN BELOW AND OF ANY SBPAN .

RULE: To find the stress in any member, multiply the coefficient given for that
member by total load earried by truss (=span in feet X distance between trusses in
feet X weight per square foot). If the truss is acted upon by wind forees or other unsym-
metrical loading, the stresses in the bers must be caleulated accordingly and combined
with the load stresses as found below.

Pitch (Depth to Span)

M' T b NOTE—Heavy lines denote compression
o 1§ 30° Yy /A and light lines tenslon members,
Loads are Jered as d
t the joints.
Fig. IV e e
A-a 675 750 838 | 1.010
B-b 587 625 J20 917
C-n | .563 650 50 .938
C-o 375 433 500 625 L
n-b .208 217 24 232
b-¢ .188 217 250 313 R
e 1v 2
Fig. Vv
A-n 750 .833 930 | 1.120 c
B-b .589 606 JI57 928
C-o 568 666 783 995
Dea 625 121 “ 1.042
Dd 375 433 500 625
a-b .155 167 180 202
b-e 155 167 180 202
e-d 250 +288 333 A17
Fig. VI
A-n .788 874 978 | 1.178
B-b J18 812 922 | 1.131
C-e 649 L750 | . 866 | 1.085
D-d .580 687 .B10 | 1.038
E-a 655 758 875 1.094
E-f .562 B850 750 .938
E-o 875 .433 500 625
a-b 04 108 112 116
b-f 093 108 125 156
f-g 208 216 224 232
[ .093 108 125 .156
e-d 104 108 112 116
3:0 187 17 .250 313
o [ 280 | (325 | (375 | 460
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Fig. i1

Light lines denote tension. Heavy lines denote compression.

Stress in any member = coefficient X total load carried.

Total load = Span in feet X distance between trusses in feet X
1oad lper square fool.

Trusses Joaded unsymmetrically or with load oa bottom chord
will require special calculations,

Use Fig. 1 for spans up to 30 feet.

- 2 - - ?ao] :

s ' g “ “
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COEFFICIENTS
Member |Pitch (depth to span)
of
Truss | 1:3 | 30° | 1:4
Fig. I
BK 676 | .750 | .837
CL 450 | .500 | .558
KL .225 | .250 | .279
KZ 562 | 047 | .750
LL .250 | .250 | .250
Fig. IT
BK .750 | .835 | .930
CL 600 | .665 | .T49
DN 450 | .497 | .555
KT .0 .0 .0
LM .083 | .083 | .083
NN .334 | .334 | .334
TL .150 | .170 | .185
MN 207 | .220 | .235
KZ 625 | .720 | .830
TZ .625 | .720 | .830
MZ .500 | .575 | .667
Fig. TI1
BK .785 | .870 | .986
CM 673 | .750 | .845
DO .560 | .620 | .700
EQ 450 | .500 | .560
38 .375 | .375 | .375
.210 | 215 | .225
(8 J25 | 125 | .125
NO 156 | J165 | (176
MN 062 | .062 | .0A2
LM 12 1 124 | L1401
KL 0 .0 .0
KZ 655 | .765 | .875
L% .655 | .755 | .B75
NZ 560 | .645 | .750
Pz .470 | .540 | .625
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SUSPENDED CEILINGS

el

Ot e

olbeadd  Tig No. 175 Fig No. 170

Suspended ceilings are constructed wherever it is necessary to cover overhead floor
framing 8o 88 to secure a lower flat ceiling, ‘These ceilings will cover overhead ducts and
m-w snd will prevent undue condensation on the under side of roof or similar cold
nces, .

The above sketches show several t:;pu of suspension. Fig. 173 shows the method used
for ceilings carrying the dead load of framing and plaster only; Figs. 174, 175, 176, show
the method used for ceilings earrying live loads in addition to the dead loads.

The various sizes of hangers, bars and channels for the several of nded ceil-
ings are given in the table w. The small Is sk "h-ewuudwhm tudinal
bars with No. 16 copper wire, and the expanded metal should be fastened to small
channels in the same way at every crossing. Where a ribbed expanded metal is used the
small channels are omitted.

For special conditions of loading and spacing, different sizes from those given should
be designed.

Total SPAN IN FEET, BARS SPACED 4'-0" CTRS.
Ifob:d USUAL SPACING Sixe of
Per ‘Sq Ft. 3 4 5 P ” s Channels C

Bar “B” | 13¢x3 | 136x3¢ [ 2 x| x| 3wk | 5 00

10 NoTwirelNoTwine T—vod [Ti—rod T—rod | 1k | %©1 180 1o
Hanger |y od | 14 —rod | i{—rod | 1}xd | Ti{xd 15_:&7 : ;
Bar “B” | 134x) | 2 x} | 24xik | 236xik | 334x3¢ | 4T o
18 anger [No7wireNo7wire ;i‘—md T{—rod | Hrod lg::'-: %@{ 139 o
—vod | M—rod | 1h{xf | Iy | Ilxofy | Il |

o |PeriB"|1thxt [2 xh | Bgnk |3 xi & CllP

NoTwire| 3—rod | 154x% | 1k | 1%x% | 1 3““[ 08 Ioe:
Hanger [NoTwies Srred | Hem | 1ionk | liock _;gg | Tt
o5  [Bar "B | 134x) | 2xh 246336 |3 xh ‘:1:3?_54‘ @{ .68 Iba®

Hanger | T3ixd | 1740y | Lhaxfs | 104 xs .82 Ibs

1
Bar “B" | 13(xfe | x| 3 x| 3xiq | V3t | OKxfe 1@ {13l

=34 Hanger | 13{xP% | 150 | 14xys | L iz T xf% 92 lbs.
as [Bar"B"|2 x3% (3 x)[3 xi ”’E;?“J 1‘??!5(6[%&;

Tt | T | VA | T | T | Tk
Bar “B" | 234336 | 3 x| 33xk ‘3‘$ ¢ el Bl 4@ L1zl
Hanger | T3{x% | 1%xf | 1%4xfe | 14xfk | 1gxlq | 14x} N e

40

A 4" Bolt is sufficient for all connections,  Rods round.
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ARUSCON

STEELDECK ROOFS

Fermanent
Incombustible—copper-alloy steel
Light in weight—5 1bs. per. sq. foot with insulation.

Expansion and contraction difficulties are eliminated by expan-
slon joints in two directions. Adaptable to flat, pitched, or curved
roofs with minimum 40’ radius. Any degree of insulation desired.

Standard sizes of I plates—18 or 20 gage:—
Width 2'-0"

Lengths 8’ or 10’

Special as required

I sections.
Spaced 6" O.C.
Depth 1" or 1%"

BL M
)

Bottom flange

Further data by Truscon Steel Co.
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LETAILS OF PYrosar Loor TILE

Abre: Aw The Remroaceo Wrw Ececracauy
Wecoeo Sresr Mar

Swoar Sean Loor Tie -30° Tree
Deory | FSoun | 4owon

12"

Lewarn Ja° Jo”

4" Hocrow

DESIGNING DATA
Spans for varlous T-irons spaced 303 In. on centers

510" to 6’5" 6’514 to 80"

Span. ....... Up to 53" | &3 to 104" |
37x3"-6.7 1b.

Slze T-Tron. .| 2} "x24"-4.11b, | 24"x21{""-4.01b. | 215"x214"-5.5 Ib.

18" | LENGTH

Deetn 5
Noten Mot To Bscuen ¥ LengTH ‘1:'0"]‘;:5"5»
1;:1: ou w.: ot‘:a::::: WeiGHT | 20750 Fr

Stamparp Lows Sean Lap Jomut Hoilow
Horcow Tice Wirn Moyen Roor Tice Witn Moten

LoNGg Sean HorLow Roor Tiee

Pyrobar roof tile are made of “Structolite”, a specially prepared
dense structural gypsum, reinforced with electrically welded, gal-
vanized steel mats. “Structolite” is made in two general types, long
span hollow and 30" block, either solid or hollow.

Pyrobar fill consists of gypsum stucco, to which a small per-
centage of fibre, usually soft woocd shavings, is added as a binder
or aggregate,

In Sheetrock Pyrofill construction, gypsum is poured on perma-
nent sheetrock forms or centering resting on light rails or other
steel framing. It is reinforced with welded wire matting.

Gypsum Roofs are fireproof and hold condensation to a mini-
mum.

Further data by U. 8. Gypsum Co.
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CORRUGATED SHEETS.

Corrugated sheets are used for roofs and sides of bulldings. They
are usually laid directly upon the roof purlins and held in place by
means of cliﬁs of steel hoops which encircle the purlin and are placed
about 12 Inches apart. Special care must be taken that the projecting
edges of the corrugated sheets at the eaves and gable ends of the
roof are well secured, otherwise the wind will loosen the sheets.

Corrugated sheets are made In the sizes glven in the tables, the
size most generally used has nominally 2% Inch corrugations (actual
width 23 Inches), about % of an inch in depth. The gauges fre-
quently used for rooflng are Nos. 20 and 22, U. 8. standard gauge.

Br one corrugation is meant the double curve between corre-
sponding points, and by depth of corrugation the greatest deviation
of the curved surfaces from the straight line.

One and one-half corrugations are allowed for la? in the width
of the sheet and 6 inches in the length for the usual gquarter pitch
roof; one corrugation in width and 4 inches In the length of the sheets
is usually allowed for sidings,

Corrugated sheets are furnished In standard lengths of 6, 6, 7, 8,
9 and 10 feet, and with a covering width of 24 Inches, when laid with
a lap of elther one or one and one-half corrugations.

‘By experiment it has been determined that corrugated sheet steel,
& inch deep and 0.035 inch thick, spanning 6 feet, began to give a
permanent deflection with a load of 30 pounds per square foot, and
that It collapsed with a load of 60 pounds per square foot. The dis-
tance betwen centers of purlins should, therefore, not exceed 6 feet
and should preferably be less than this.

SAFE LOADS CORRUGATED SHEETS

Per Sheet
Supported nt Ends Only, Sheets, 26 Inches Wide,

_ Gauge 28 [ 27 | 26 24 22] 30| 18] 16

L 38| 6 07 8pan...... 88 | 97 | 106 | 141 | 176 | 211 | 282 | 362

MES| 72 0% Span......eies 75 | 83 | 91 | 121 | 151 | 181 | 242 | 302

S3E| & 0 Span.......... 66 | 73 | 79 | 106 | 132 | 168 | 211 | 264

9 0% Span....iee. e 59 (65 | 70 | 94 | 117 | 141 | 188 | 235

10° 04 8pan...«..vas 53 | 58 | 63 | 85 | 106 | 127 | 169 | 211

g | B0 BDA: sy e B3 [ 68 | 64 | 8b | 106 | 127 | 169 | 211

LEE| 7 0nSpan....i.ls 45 [ 50 | 85| 73| 91 | 109 | 145 | 181

REZ| 8 07 Span....... cei] 40 | 44 ) 47| 64| 79| 95 [ 127 | 158

“3%|.9 07 Span........ .-{35 38| 42| 56| 70| 85 (113 | 141

10°°0% Span; .- s Lot s 32184 38| 511 641 76| 101 | 127

5% Inch is taken as depth of 234 inch corrugations, % Inch as
depth of 1% Iinch corrugations, 99900 tib.d

The following formula has been used: W i
L=8Supported length of sheet In inches,
t=Thickness of sheet in inches,

b=Width of sheet in inches.

d=Depth of corrugations in inches.

W=Breaking weight distributed in pounds,

?—:8“0 loads per sheet between supports.

——————————
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CORRUGATED SHEETS.

Description of Corrugated Sheots Area of Corrugated Sheets.

Corrugations | Width Ins. 8q. Ft. in 1 Sheet | Sheets in 100 8q. Ft.
“Width Ins, N Ler:#th Corrugations Corrugations
Nomil Actl ‘P“’u" ber | Full |Covers Sheet 3 L asge | s |30 | g

nal mﬂ: Bml Sheet Approx|| TIns. 5" 255 T 55" 2 "n [
5 |43 6| 28| 24 | e/ 11.67] 10.83 10.42] 5.57 | 9.23 | 9.00
3 2§ 9 206 24 || T2 | 14.00] 13.00| 12.50| 7.14 | 7.60 | 8.00
2} | 2% 10 26 24 S84 | 16.33| 15.17| 14.58| 6.12 | 6.50 | 6.86
2 11 26 24 96 | 18.07| 17.33| 16.67| 5.36 | 5.77 | 6.00
Iig 20 25 24 108 | 21,00| 10.50| 18.75| 4.76 | 5.13 | 5.33

i 7 | 28 | 25| 24 || X120 | 23:33| 21.67| 20.83| 4.20 | 4.62 | 4.80

Siandard 1k 5, &’ 7. 8, 0 and 144 | 28.00| 26.00| 25.00| 3.57 | 3.856 | 4.00
10 ft. maximum iangth 12 ft. for 5" to
14" Corrugations. |

CORRUGATED SHEETS—PAINTED.
Weight in Pounds per 100 square Feet
Nm‘- Thickness, U. 8. Standard Gauge and Decimals of an Inch
25 20 27 28
022]1.019]| 017 | .018
96 | 83| 76 68
06 | 83| 76 a8
96 | 83| 76 68
06 83 70 68
100 | 86| 79 72
100 86 79 72

CORRUGATED SHEETS—GALVANIZED.,
Weight in Pounds per 100 Square Feet

!g:m. Thick , U. 8. Standard Gauge and Decimals of an Inch
l!l: I]I MI 16| 18] 20| 21| n| 33| 24 25 26 27
.1 1,060 | .038 | 031 | 7 i

78

T 016

01 | 85
3 91 | 85
214 91 | 85
2 o1 | 85
lﬁ a4 87

o4 | 87

The weights 100 .qm feet given in preceding tables do not include allowances
for end or side nllomnxhblcmutheu roximate number of square feet
width, 96 nhu 1 If I 11 looger ‘m:hitlemsheehm m%\;med”“l Remﬂ-;ﬁfm“ o “!‘n?“d

ong. onger or r are num uare feet re-
quired will vary accordingly, =

Sqnm Feet of Corrugated Sheets to Cover 100 square feet
Side Lap End Lap, Inches
T TR [ 0 ] 5 o
1  Corrugation 110 111 112 113 114 116
1% . 116 117 118 119 120 121
2 o 123 124 125 126 127 128
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TRUSCON #;” HY-RIB FOR FLOORS AND ROOF SLABS

SAFE LOADS FOR %" HY-RIB SLABS

Safe Loads Include Welght of 8lab. For Safe Live Load Deduct Welgh t of Slab,
Thickness of | Welght M??nt SPAN IN FEET
o o of Re- N IN
Slabs above . Perlag |sistance
Hase of Ft. 'a ! | Per Ft.
Hy-Rib Hy-Iibjof Widih| =5 N
2" thiek slab 08 3440 318 | 170) 115
Wigt. = 24 1ba. 08 #4040 65 | 205| 131
per sq. {t. 8 4160 385 | 210/ 138
214" thick slal A8 4530 | 420 | 236] 151
Waet, = 30 Ibs. B8 5380 408 | 280| 170
Fr L T8 6230 677 | 325| 208
3" thick slab 58 5630 | 522 | 203] 188
Wet, = 30 Ibs. A8 6710 022 | 340| 224
per sq. ft. a8 7780 720 259 80
svl"” thick slab | .58 6750 | 625 | 352| 235 .
#t.=42 lba, 68 BO20 | 743 | 418] 288 B M.
ws&h. .78 B300 862 | 484| 310| 215 158| 121| 96| 78
4" thick slab 58 TRE0 | 727 | 400| 262{ 182| 134| 102| Blf....|....
Wigt. =48 Ibs. A8 O350 | 860 | 487] 312 216{ 150| 122] 96| 78(...
per sq. ft. .78 10870 | 1060 | 566! 3621 2521 1851 1421 112 91! 75

B.M.=1/10WL2 For B, M.=1/12ZWL2, add 20% to above loads,
For B. M, = | 'SWL3, deduct 20% from above loads.

HY-RIB, of plain or copper-alloyed steels in various gages, is
also used in place of wood lath for plastered walls and ceilings and
for plastered partitions in which case the rib is %" or %", depend-
ing upon the span over which the Hy-rib lath is supported,

COPPER-ALLOY STEEL

COPPER-ALLOY STEEL containg a minimum of .15 per cent
copper alloyed with sSteel resulting in an increase in the life of this
steel of from 300 to 500 per cent. The commonly accepted theory is
that this alloy of copper and steel neutralizes the influence of the
trace of sulphur left in all steels. Furthermore, the oxide or rust
on non-copper bearing steel |s coarse and loose, therefore holding
molsture which hastens corrosion. The oxide formed on copper bear-
ing steel sheets, however, being fine grained and tightly adherent,
retards corrosion, and after exposure to moisture, copper-alloy steels
dry more rapidly.

In extensive tests conducted over a period of ten years by the
Ameriean Soclety for Testing Materials, the average result showed
Initial fallure for various metals as follows (#22 Gauge Sheets),

Non-copper-bearing steel sheets after 32 months,
Non-copper-bearing “Pure Iron' sheets after 48 months.
Copper-bearing “Pure Iron” gsheets after 101 months,
Copper-bearing steel sheets after 132 months.

Because of its resistance under constant exposure, copper-alloy
steel Is best adaptable to the following uses—S8idings for hangars
and other buildings, Taintor gates, Tanks and bins, Flumes, and
many other structures, -
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STEEL CHECKERED PLATES
i

‘ﬁ!‘

S

.’=I,|'|

I
= 7 &

1

—=D"

L [mm—

=1

35, 3

a4

LENGTH OF PLATE.

FLOOR PLATE

%

stresses,

I. 8. Co. M~41
ELEMENTS OF SECTION
1 Section Modulus
Thickness Width Length | Weight er Foot
I. 8. Co. Min. Max, Transverse Longitudinal
In, [} In, In. Lb / ft, In, 3 In. 3
AM-41 7% 6 72 240 8.8 0.085 0.070
M-41 6 72 240 11.3 0.142 0.125
M-41 6 72 240 13.9 0.214 0,195
M-41 ] 72 240 16.4 0.301 0.281
M-41 & 6 72 240 19.0 0.405 0.383
M-41 ;2 6 72 240 21.5 0.524 0.500
M-41 6 72 240 26.6 0.807 0.781
AM-41 3 6 72 240 31.7 1.153 1.125
Note: Moduli of section are precise mathematical values.
Plates are rolled with ribs parallel to length.
ALLOWABLE UNIFORM LOAD IN POUNDS PER SQUARE FOOT FOR STEEL
PLATES—RIBBING NOT INCLUDED,
8 a | Fibre Stress 16000 Pounds per Sq. Inch. | Fibre Stress 12000 Pounds per Sq. Inch,
Feet | & | M | & [ 36| <& | 3] 28] ¥ | & | X | & |3 | &| 8|5 %
1 T46/1333(2083|3000({4083{5333|8330(12000]| 560|1000]1560|2248|3064(4000|6247 9000
2 187| 333| 520| 750{1021|1333/2082| 3000| 140] 250| 390| 562| 766/1000{1561(2250
3 83| 148| 232| 333 454 593| 925 1333| 62| 111] 173] 250| 340| 444| 693/1000
4 47| 83| 130| 188| 255| 333| 520f 750 63| 97| 141] 191| 250 390| 562
5 53| 83| 120| 163| 213| 333| 480 621 90| 122| 160| 249( 360
6 58| 83| 113| 148| 231| 333 62| 85| 111 173| 250
7 61| 83| 109 170{ 244 63| 82| 127] 183
s 64| 83| 130| 187 62| 97| 140
9 66 102] 148 76] 111
10 83| 120 62| 90
The values given in above table are the safe loads per square
foot of plates supported on two sides only and are based  upon the
-f{helsili;tance of Rectangular sections, 12 inches by the net sectionm,
ckness.

The weight of the plates are included in the safe loads and must
| be deducted to obtain the net superimposed safe load.
Bafe loads for other fiber stresses than those given in table may

l be obtained from the values given by direct proportion of the fiber
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UPSET SCREW ENDS FOR SQUARE BARS
Diameter Area Diameter | Length Area Weight | Add
of Bide of | of Body of of o at Root of per foot | for
Square Bar Bar Serew Upset Thread Number | of Bar | Upset
Th?efada
per Inch
Inches |Sq.Inches| Inches Inches | 8q. Inches Pounds | Inches
i3 .25 3 44 .302 10 L850 | 4
5% .391 1 414 .550 1.328 | 5%
3 .563 1} 4% .694 1.913 414
% .766 13§ 1.057 2.603 5%
1 1.000 114 1.295 3.400 | 4%
1% 1.266 154 514 1.515 514 4,303 43
14 1.563 124 519 2.048 5 5.312 5
1% 1.891 2 514 2.302 415 6.428 | 414
114 2.250 214 5% 2,650 414 7.650 | 4y
1% 2.641 234 3.419 414 8.978 5
1% 3.063 215 3.715 10.410 | 4149
1% 3.516 254 61 4.155 11,950 | 4%
2 4.000 2% 6lg 5.108 13.60 5
2% 4.516 3 614 5.428 39 15.35 414
24 5.063 3l 634 5.957 314 17:22 414
2% 5.641 334 7 7.087 34 19.18 54
24 6.250 315 T 7.548 3 21.25 4%
2% 6.891 35¢ T 8.171 34 23.43 41
2% 7.563 3% Ty 9.305 25.71 Y
2% 8.266 4 T4 9.993 28.10 43
3 9.000 435 1 10.706 30.60 414
34 9.766 43 8 12.087 24 33.20 514
34 10.563 414 8 12.743 23 35.92
34 : 11.391 454 814 13.544 2% 38.73
34 12.250 474 84 15.068 254 41.65 6%
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UPSET SCREW ENDS FOR ROUND BARS
h Y
Dia?}eur gom&n Diameter lanfl.h Area Weight Add
y of of of at Root of | Number |per Foot for
Bar Bar Screw Upset Thread of ﬁ:.lr Upset
Threads |————

Inches | Sq.In. | Inches Inches | Sq.In. | per Inch | Pounds | Inches
¥ .196 i 4% .302 10 .668 64
1 .307 % 44 .420 [ 1.043 | 53
¥ 442 1 414 .550 8 1.502 414
% .601 1% 4% .893 7 2.044 64

1 785 134 5 1.057 6 2,670 5%
1% 994 134 o 1.205 o 3.970 | 4%
1% 1.227 154 53 1.515 5% 4.173 44
13 1.485 13 5% 1.744 5 5.049 4
14 1.767 2 5% 2.302 4% 6.008 5y
1% 2,074 214 5% | 2.650 44 7.0 | &
1% 2.405 2y 5% 3.023 4% 8.178 4y
1% 2,761 235 [ 3.419 4% 9.388 41
2 3.142 214 6 3.715 4 10.68 4
2y 3.547 284 61 4.155 4 12.06 4
2y 3.976 23§ 6% 5.108 4 13.52 5%
234 4.430 3 6% 5.428 34 15.07 435
214 4.909 3% 63 5.957 3y 16.69 4%
254 5.412 3% 634 6.510 314 18.40 4%
23 5.940 334 7 7.087 34 20.20 414
27 6.492 354 74 8.171 3y 22,07 54
3 7.069 3% 2 8.641 3 24.03 5
34 7.570 3% 7% 9.305 3 26.08 54
34 8.200 4 7% 9.903 3 28.20 43
33 8.046 434 7 10.706 3 30.42 4y
3% 9.621 iy 8 11.329 274 32.71 %
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TURNBUCKLES

ALL DIMENSIONS IN INCHES
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296 ST. PAUL FOUNDRY CO.

CE e PINS AND RECESSED PIN

(Lrronce Salivean nurs-prio RS- All Dimensions in Inches

i N Lo
'_{

To obtain ﬁrip. add &"
for each bar. Nuts threaded 6 threads per inch.

To obtain distance between shoulders, add amount given in table to
grip.

Pin _;‘g Nut
¢ i Thread S e 4 |3 =

Dmmeug of Pin, _,tgd L Diameter § EE’% _a-ag St

$ ‘B 0.

a b | Grip t n m [ 3 52"‘ é’a

3 32 T 2 334|” 25¢ 1 1.1/ PN 21
21¢, zg 2 1 1% 3 4% 3 1’i 17| PN 22

3, 34,3 214 lﬁ 14 | 4 5 3 2 25| PN 23
39. 4 3 1 1 4 5 4 2 3.7| PN 24

4%, 4 .435 314 12 1 5 6 514 3 4.6| PN 25
B b 4 1 1 6 7 5 3 6.2| PN 26
534, 53, 6 43 |1 1 7 8 o 4 7.8| PN 27
81, 614 |5 1% 1 7 8 7 4 9.9| PN 28
634, 5 2 1 s;g 9 7% 5 11.8| PN 29
734, ﬁ 5 2 1 8 10 8 5 14.3| PN 30

256 8, 8 o 214 2 93¢| 10 s;;({ 5 18.6| PN 3
814, 9 ] 2§ 2 wg uﬁ odg| 8 | 5 23.8| PN 32
014, 10 [ 2 gﬁ 214 | 14| 18" | 108¢l 3¢ | 5 31.1! PN 33

COTTER PINS

All Dimensions in Inches

Horizgontal or Vertical Pin Finished Horizontal Pin Rough or Finished
Head Cotter Pin Cotter

£ e d
2
2
2
3
3
3
4
5
5
6
6

i
3

©385 63 63 13 19 B3 B3 et st 1
Net Grip + 3"

P S ¥

**uuauwuu% al
Net Grip 14"
e ﬁ;&awwu
B o Y

e e e e et -
im SRS SR E

=




ST. PAUL FOUNDRY CO. 207
LATERAL AND SWAY BARS
Dimensions for Loops and Forks
FORMULA: LENGTH IN INCHES BEYOND PIN CENTER TO FORM ONE EYE
EQUALS 3.7(P+R)
Dgl‘m- Diameter of Round or Side of Square Bars, Dl:’m-
iy Tg" 17 | 1W” | 1% | 1% 157 | 157|157 | 114" | 27 |24"|2%"| Pins
I 1215 1
i€ | 35| 2y il 18] 18] e 10 b
3 3; 434| 151¢| 1534| 183¢| 1655] 17 | 1724] 18 1§
2 154 | 1556| 163¢| 163¢| 17 | 173¢| 18_ | 1834 18%¢| 19% 19 2
2y mﬁ ss% 1'.1'K 73‘5 18 18;2 1874 1n§ 19§ mﬁ '-l);g 2144| 21 24
218 | 17| 1734| 18 | 183%| 18%| 198¢| 193] 2014| 203(| 2115 2154| 2244 zzg 2;}
25 | 18 | 183| 187¢| 193] 103(| 203¢| 203{| 2134| 2154 2235| 2234| 23" 23 2
193] 193] 204| 203 | 2134| 2134] 2234] 2294|238 | 2324| 24 | 24 3
% g 3ois| 30%4| B1ie| 21%s| 2314 22’5 3" 23?2 235|338 34l % 3
: 21| 21585 2215) 22 23 23 24 2435 2474 5; 2514 26 3
33 84| 2235| 2235| 2377| 2314| 24 | 2435| 24%¢| 2584 25%| 26| 263 271| 3
4 3 | 23145| 24 | 243¢| 2434| 253¢| 2536] 263¢| 263¢| 2734 273¢| 28| 4
417 ﬁ 4 24? 474 2535| 25%5| 261| 2634| 27i¢| 2735) 2815 2834) 20 4§
4ig 35| 243¢| 2535| 2574| 263(| 263;| 2714 | 2755 2815| 2884| 20 | 20i5| 30 | 4
43 35| 2534| 261¢| 263 2714| 273¢| 2815| 2854] 207 | 2005| 30 | 30i4| 31 43
261 | 263¢| 271¢| 273¢| 2834| 2834) 20 | 2014| 80 | 30r4| 31 | m134] Bm1m| 5
i | Bl B B0 BT DM R BB B8 ) B SE B
Y 29 29 30 30k 31 3134 317%4| 3214| 32%| 33145| 33%4| 3435| 34%]| 5
[ 30 | 8ol 31 | 313¢] 313¢| 323¢| 323¢| 3314 333¢| 3434| 845¢| 35 | 35145] 6
-
SIZE OF FORKED EYE FOR ® OR ® BARS. 4
Diameter of ® or
Side of ® Bars n[ss.| sel 3] ) 1 |useusefuselios s
Side of ®for Eyel b | %] %l 5| %) Bl %1 %l 411 11l D%./—-——J:Ll——r

G = Thickness of Plt. + %’

Maximum Shipping Length Should Not Exceed 35 Ft.

c[[
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BEARING VALUES IN POUNDS ON
METAL ONE INCH THICK

BENDING MOMENTS IN
INCH POUNDS

Bearing Stress, Pounds Per Sq. In.

Fibre Stress Pounds Per Sq. In.

24000 18000| 20000

22000 25000

1960
28

80
93190
06875| 102820
100000113 100] 12566
103125] 124040
106250 135660
109375| 147980 1644 20)
000{112500] 16 1030|178920|
115625{174830| 194250

125000{220890| 245440
128125(237880(264310
131250|255710(284 120
134375{27442013049 10
137500{294010|326680

138000 1437501335950 373?30

-
=

44000 150000(3817

118750|189390{210430]2¢
121875/ 204740|227400| 250241

00]424 120/4665

30| 90570] 94350
101020/105230
112230/116910,

24250)120430

137100/ 142810
150790{157080
165380] 172270

—-

65800| 180870188410
197338 205530

260980|204530/306800

200740|317170(330390|

312530(340050(355160
335400(365880(381130
359350(302010{408350
384410[410350(436830
410610/447930(466600
4.57980 4777001407700
508930|53

-

153125(406060
156250(431430
159375(4567840
56000(162500(485400

451180
470370
508710
539230

496300 541410 mso'm
527300|575240599210
5595806 10450635800
593150(647070/674030

PIN

In.

WRah  SEGRNGREGR

B0 1S 1 B 13 B3 1 et ek b ek ok ot ok ok
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ST. PAUL FOUNDRY CO. 299

NAILS AND SPIKES.

Standard Steel Wire Naila
Common Barbed Car|| Cut Steel Nails ||5iea] Wire Spikes
Siro |Lgth. Diameter | | pin-
. |Am. Steel| |[Per | ish- No.
& Wire| Ins. |Lb. | ing. | Hvy.|Light/| Sise |Leng.| Per A
Gauge | | Ins. | Lb. || Ins.
od | 1 16 wesee]] B [1 740
8d |1 14 8d | 134 | 460 || 8
4d | 1 12 4d | 134 | 280 || 8
5d |1 12 5d | 13 | 210 || 4
6d | 2 11 8d |2 | 160 || 44
7d | 2 11 7d |21 | 120 || B
8d | 2 10 8d |2 88 || 534
9d | 2 10 od |2 73 || 8
10d | 3 9 10d |3 60 || 7
124 | 3 9 12d |3 46 || 8
16d | 3 8 164 |3 33 || o
20d | 4 il 204 |4 23 (|10
30d |44 | 5 304 |42 | 16 |12
40d 4 40d |5 3 | s .
50d | 51| 3 B80d |54 ] 10 (|..... .. eenn
60d 2 : 604 |8 T | here b
SQUARE BOAT SPIKES. Approximate Number in a Keg of 200 Pounds
Size |___ LENGTH OF SPIKE, INCHES
Inches | & 1 5 [ [

3000 | 2375 | 2050 | 1825
1660 | 1360 | 1230 légg

.................. G600
.................. 450
WOOD SCREWS. Diameter =Number x 0.01325 +- 0.056
No. Dia. | Dia, ’ | Dia, | Daa, || |Dm. | Dia. || Dia. |D1; | Dia. | Dia.
* | Ins. | Ins. No,l Ins. | Ins. || Nr.:’. Ins. | Ins. Ng_ Ins. | Ins. || No. | Ins. | Ins.
[ 056 6 135 e 1 .215] oy | 293 313| B
% | 000l ¢ || 7 cido| 3 || na| ;228 19 | 308 i 25 | 387
2 | 082 S| J162) 3% || 14 (241 ‘;E 20 | 321 26 | .401
8 | .06 9| .17 } 15| .255 21 | .334 27 | 414
4 .109 10 .1 [ 16| 268 l‘l B | .47 :? 28 | .4
o | 122 B || 11| (201 3% [| x7| (281 23 | 361 '3 || 28 | 4
BREAKING STRENGTH OF ROPE.
Manils, Now )
Dia. |Brk. Str.| No. Feet 6 Strands, 19 Wires Per Strand, Hemp Center
Inches | Pounds | In Lb. Crucible_Steel Plow Steel
Break, | Proper | Weight | Dia. | Break. r | Weight
620 | 545 | Weight |WorkLd| Pounds | Inches | Weight |Work Ld| Pounds
1275 | 27.2 |Pounds | Pounds | 100 Ft. Pounds | Pounds | 100 Ft.
2400 13.3 4400 10 5 5300 1060 10
4700 6.0 9600 1920 11500 2300 22
6500 44 16800 3360 39 20000 4000 39
1 7500 3.7 5000 62 31000 6200 62
1 12500 2.3 35000 7000 80 g 46000 9200 89
ls 17000 1.6 46000 9200 120 58000 11600 120
1 25000 1.2 60000 12000 158 1 76000 15200 158
2 30000 0.9 76000 15200 lﬁ 10080 200
23 43000 0.6 04000 | 18800 245 } | 116000 | 24000 245




300 ST. PAUL FOUNDRY CO.

APPROXIMATE WEIGHT IN POUNDS OF 100
MACHINE BOLTS WITH SQUARE HEADS

AND NUTS.

Length | 147 | 5447 " 14" ng” 84" e 1" 114" | 114" | Length
1% 3.7| 6 9. i () T S I e N e I o e 11
i e 105 | 22.2| 38.4| 60, e T S T T L e 2
215 48| 8 12. 2481 425 657 901 | 14827 2000 | 7. | R
87| 55| 9 13.5| 27.5| 467 | 74| 1w07.4| 159, | 2225 2035 B
3 6.1|10 15. 30.1| s50.8| 7| nsz| e8| 236 | 310, | 814
47| 6811 16.5 | 32.8( B55. 828 | 124, | 18006 | 249.5 | 326.5| 4
415 7.4 [ 12 18. 35.4 | 591 | 88| 132.3| 191.4 | 203. | 343. | 4%

81 | 12 19.5| 381| 633| 95 | 14006 | 202.2| 276.5| 359.5| &
5 8.7 | 14, 21. 40.7| 67.4| 101.1| 148.9 | 213, 290. 376, 51
6 | 9.4]15. 225 | 43.4| 76| 107.2| 157.2| 2238 | 3035 392.5| 6
614 1001 | 16. 24.1 | 46. 75.7 | 113.3| 1655 | 2346 [ 317. | 409. | 63
7] 10.8 | 17. 25.7| 48.7| 79.9| 194 1738 | 245.4 | 330.5 | 4255| 7
716| 11.5 | 18, 27.3| 51.3| B84. | 125.5| 182.1| 256.2 | 34. | 442, | T
87| 12:2 | 19, 28,9 | 54 882 | 131.6| 190.4 | 267. | 357.5| 485 S
) | e 321 | 59.5| 96.5| 1438 | 207. | 2886 | 385.5| 493. | 9

s (| i Pt 353 | 65 | 1048 156. | 2236 | 810.2 | 413.5 | 527.5 | 10
1 o | e Bl e 85| 70.5| 113.1| 168.2| 240.2 | 331.8 | 441.5| 562. (LR
IR [ 417 | 76 | 121.4 | 180.4 | 256.8 | 353.4 | 460.5 | 596.5 | 1%
Xy (| o e b 81.5 | 120.7 | 1026 | 273.4 | 375. | 407.5| 631. |18
E AN IR U I R 87, | 138, | 204.8| 200, | 896.6 | 525.5 | 665.5 [ 14
15 306.6 | 418.2 | 553.5 | 700. | 1B
16 323.2 | 4308 | 581.5 | 7345 |16
17 330.5 | 461.4 | 609.5 | 769.0 [ 1%
18 356.4 | 483, | 637.5 | 803.5 |18
19 373. | 504.6| 065.5| 838. |19
20 380.6 | 526.2 | 693.5 | 872.5 |20
21 406.5 | 548.2 | 721.5 | 007. |2i
22 4934 | 5702 | 74905 | 041.5 |22
23 440.3 | 592.2 | 777.5 | 976. |28
24 457.2 | 614.2 | 805.5 | 1010.5 | 24
25 4741 | 636.2 | 833.5 | 1045. |25
26 401, | 658.2 | 861.5 | 1079.5 | 26
27 507.0 | 680.2 | 8%9.5 | 1114. |27
25 524.8 | 702.2 | 917.5 | 1148.5 | 28
29 541.7 | 724.2 | 945.5 | 1183. | 20
30 558.6 | 746.2 | 973.5 | 1217.5 | 30

Lengths of bolts are given under head over all.

|
|

|
|
!
,i
|




ST. PAUL FOUNDRY CO. 301
BOLTS AND NUTS
BOLTS NUTS
U. 8. Standard Screw Threads U. 8. Standard
Diam. Diam. Area Aren HEXAGON BQUARE
of Number at of at o
Bolt of Root of | Body of | Rootof | Short Side of
Thr?ndg Thread Bolt Thread | Diam. | Diam, | Square |Diagonal
Inches s Inches Sq. In 8q. In. | Inches | Inches | Inches | Inches
Y 20 .185 049 .027 577 1y .707
w5 18 240 077 045 g 686 g .B40
3% 16 204 .110 .068 794 972
75 14 344 150 093 .902 1.105
3% 13 .400 .196 .126 7 1.010 Jig 1.238
12 454 .249 162 1.119 1.370
11 607 307 .202 1 1.227 1 1.503
10 .620 442 .302 1 1.443 1%[ 768
] 731 601 420 1% 1.660 1 2.033
1 8 .837 785 550 lﬁ 1.876 Iﬁ 2,208
1 7 .040 904 604 1 2.003 1 2.563
lg 7 1.065 1.227 .803 2 2.309 2 2.829
) & 6 1.160 1.485 1.057 24 2.526 2% 3.004
1 (i} 1.284 1.767 1.205 234 2.742 23 3.359
1 54 1.389 2.074 1.515 2.959 2 3.624
1 5 1.480 2.405 1.744 2 3.175 25 3.880
1 5 1.615 2.761 2.048 2 3.392 2 4.154
2 414 1.712 3.142 2.302 3 3.608 3 4.420
2 419 1.962 3.976 3.023 3 4.042 3 4_.950
25 4 2.175 4, 3.715 3 4.475 3 5.480
2 4 2.425 5.940 4.619 414 4.908 4 PR
3 34 | 2.620 | 7.060 | 5.428 45 | 5.3¢1 | 4% | 6541
3 35:? 2.879 8.206 6.510 5 5.774 5 7.071
3 3 3.100 9.621 7.5648 Big 6.207 ﬁgg 7.602
3 3 3.317 | 11.045 8.641 L3 6.640 5 8.132
4 3 3.567 | 12.566 9.903 6lg 7.073 6 8.662
4 27 3.798 14.186 11.329 6 7.506 6 9.193
45 25 4.028 15.904 12.743 ‘g 7.939 6 9.723
4 2 4.255 17.721 14.220 7 8.372  d 10.253
5 2 4.480 | 19.635 | 15.763 v 8.805 75 | 10.784
Blg 2: 4.953 23.758 19.267 s 9.671 Sﬁ 11.844
6 2. 5.423 28.274 23.088 9l¢ | 10.537 9 12.905
WROUGHT IRON WASHERS
Size of | Diame- | Size of | Thick- [Number | Size of | Dinme- | Size of | Thick- | Number
Boltin | terin | Hole in | ness in in Boltin | ter in | Hole in | ness in i
Inches. | Inches | Inches | Inches | 100 1bs. | Inches | Inches | Inches | Inches | 100 lbs.
2065 15600 144 2 1 165 473
% % % 065 11250 1 3% 1 165 364
g 1 1 083 6800 lg 3y 1 180 275
135 g 083 2600 1 31 1 180 256
134 .134 1300 1 334 l;é 180 220
2 ﬂ 148 900 1 4 1 180 197
2 165 782 1 4 2 180 174
1 2 1 165 568 2 4 244 180 160




302 ST. PAUL FOUNDRY CO.

WEIGHT OF RIVETS AND ROUND HEADED
BOLTS WITHOUT NUTS, PER 100

STRUCTURAL
Le Diameter of Rivet, Inches
i
Head,
Inches 3% 3 5% X % 1 124
1 6 12
‘i 13 23 35 50 68 91
8 15 25 a7 54 T4 98
2 ) 16 27 41 58 80 105
9 18 29 44 62 85 112
10 19 31 47 67 91 119
11 20 34 &80 71 96 126
3 12 22 a6 54 75 102 133
13 23 38 57 79 107 141
13 24 40 60 84 113 148
E*Y 14 26 42 63 88 118 155
4 15 27 44 66 92 124 162
16 47 69 96 130 169
16 30 49 72 101 135 176
17 31 51 75 105 141 183
5 18 33 53 78 109 146 190
19 34 55 82 113 152 197
20 36 57 85 118 157 204
20 a7 60 88 122 163 211
6 21 a8 62 91 126 169 218
22 40 64 94 130 174
23 41 66 97 135 180 232
24 43 68 100 139 185 239
7 24 44 70 104 143 191
25 45 73 107 147 196 253
26 47 75 110 152 202 260
27 48 ki 113 156 207 267
8 27 50 79 116 160 213 274
28 51 51 119 164 219 281
29 52 83 122 169 224 288
30 54 86 125 173 230 295
Diameter of Rivets, Inches
Button Heads
b1 g 5% b4 % 1 1}4
100 Heads as made on rivets, Pounds | 2.4 | 5.0 | 9.7 | 16.0| 24.0| 35.0 | 49.0 | 78.
100 Heads as drivenin work, Pounds. | 1.9 | 4.0 | 7.5 112.5| 18.5| 27.0 | 37.5 | 51.
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ST. PAUL FOUNDRY CO.

STEEL SASH

In modern fire-proof, or semi fire-proof construction and where
bullding laws or fire regulations require it, steel sash is used in place
of wood sash. Steel sash improves the general appearance of a bulld-
ing and provides maximum illumination of the interior,

PEGHTS
wew HE H HHH BHB
r-3:r8
Z-3-3%
} 2 Jeso 42 4200 5z 52160
Jraves o] ; 7 .
- S Fi r £l
Z-5%2 [T
2314/ A3 Jwes +3 #3287 53 Javes
#PANES
r-&24g
280"
& das6/ 44 L4108/ J S
SPANES
eV LF
2868 FT°E AT
LE S L v 5 23548/ 55 Ssr8/
2 PAMES 3 PANES o« BaNES F PANES
WiOTHS r-It/iyg” sl i 49 Y 24" Y-5'234"
Z-2°5 %" zZ-3a FAE Z-6:0%s"

Y= /2%/8° GLASS.
ZeiEX20°GLASS

NOTE - Frxeo Ligwr Sasw Funwisneo inZ Sixe Omy

BASEMENT WINDOW STEEL SASH

B 2]
B
T e iioemane Frivena: poveRaLL ! ol ovemace |

The above sketches glve the sizes and ventilator locatlons of
stock Fenestra Steel Sash, Other steel gash is quite similar In size
and construction. -

Courtesy Detroit Steel Products Co.
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305

Typical details of construction with an
Fenestra Steel Sash,
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Note—A, when insta
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STEEL SASH
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lled in brick work.
lled in steel work,
ed in steel work.

Note—D, when insta

ed in concrete.

Note—E, when insta
Note—F, when insta

ed in steel work.
ed in steel work.

Courtesy Detrolt Steel Products Co.
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306 ST. PAUL FOUNDRY CO.

STANDPIPES, TANKS AND PIPE LINES.

1 cubie toot of water weighs 6215 1lbs, and contains 71 gallons.

1 gallon of water (U. 8. standard) weighs 814 1bs., and contains
231 cubie inches.

31% gallons equal one barrel,

CAPACITY OF ROUND TANKS IN U. S. GALLONS.
Per Foot of Depth,

Dis.of |37, | 5Ft. mm.wm.l 14 Ft. | 16 Ft. | 18 Ft. | 20 Ft. [ 24 Ft. | 28 Ft. | 30 Ft. | 32 Ft.

e g R R 1
%‘:,E,;f» 52.88 143.3&5?&52343.03i1151.5 1504.1 [1903.6 | 2350.1 3384.1 ]«m.z 5287.7 |6016.2 |
uble Ft.

g%« Area | 7.00919.63 | 78.54113.1 ‘ 153.94| 201.06 254.47 314.16| 452.30| 615.75 706.86| 804.25 |

To find the capacity of tanks of other sizes than given in table,
look in the table for a tank of one-half of the given size and multiply |
Lta gap%city by 4, or one of one-third its size and multiply its capacity

y 9, etec.

In the dealﬁn of stand pipes the height should never be more than
ten times the diameter and preferably not more than eight times.

The thickness of plates can be determined by the following con-
slderations: Allowing that the double-riveted wvertical joints have
an ultimate strength of 70 per cent of the gross section, and countin
the tensile strength at 60,000 1bs. per square inch, the actual strengtﬁ
of the vartical joint is 42,000 1lbs. per square inch of gross section.
Taking a factor of safety of four, we may allow a tensile stress of [
10,600 Ibs. per square inch on the gross section or of 15,000 1bs. per
square inch on net section.

The tensile stress in the shell, per vertical inch, is T—pr, where
p is the fluid pressure perusc‘:gare inch, and r is the radius of the
cylinder in énches. But p= 1‘“ =0.434 h, where h Is the head in feet.
taking d= & as the diameter in feet, we have, for the thickness of

the shell required at any depth

Br =
tz-—ﬁ—s——u-a— =0.00025 hd (nearly)

|
Where t is in inches and h and d in feet. l

The least thickness should not be less than one-fourth of an inch.
It is not wise to try to use plates thicker than one inch. If this does
not give the capacity rec%lu red it would be better to duplicate the
plant than to try to use thicker plates.

To find the thickness of steel to be used in hollow cylinders under
tension, such as pipe lines, ete.: Multiply the specified working pres-
sure in pounds by the radius of the cylinder in inches, then by the
factor otpfmfety. and divide the result obtained by the tensile strength
of tllm s::]eel multiplied by the percentage of efficiency of the riveted joint
employed.
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EFFICIENCY OF RIVETED JOINTS OF VARIOUS TYPES
IN PER CENT.
Rivet Rivet A Rivet Rivet Rivet
Size and | 1{"| Size and 1‘;' Size and ﬁ" Size and| 5’" Size and H”
Type of Joint Spacing |Plt .| Spaci Plt. | Spacing t.| Spacing t.| Spacing t.
le Riveted i 4 ” 1 1"
S % |5o.2 W e B i 56.4 54.8
Lap Joints 1#"0.c. 1H” o.c. 21" o.c. 2%" o.c. 2H" o.e.
Double Riveted || 5" %" BJ 56 n" 7
71.8 71. 71.7 70.0| 70.4
Lap Joints 1#"” o.c. 1#” o.c. 154" o.c. 174" o.c. 214" o.0.
T 1. l Ri wd " %if M’I " o "

e % 78.5| 77. 75.0 4 75.0| % 75.0
Lap Joints 154" o.c. 174" o.c. [12}‘5" o.c. 234" o.c. 238" o.c.
Double Riveted %" #" Ve 3 l %"

80.7| 0.6 80.8 |80.8 80.2
Butt Joints 1#” o.c. 1#" o.c. 235" o.c. 215" o.c. 234" o.c.
Triple Riveted " H i n” &
¥ 87,5| 88.0| B87.5 laﬁ‘l 85.8
Butt Joints 21" o.c. 34" o.c. 334" o.c. 334" o.c. 334" o.c.

The above figures are for standard tank splices. The rivet spnci.nlg given for double and
triple riveted joints is the short pitch. The long pitch being double in each case.

STANDARD WOODEN WATER TANKS.

Capacity in Weight of Inside Inside Bize of Wood
allons Water Diameter Depth Joista
5000 41667 Lbs, 10 Ft. 113§ Ft. 3" x 12"-16" o.e.
7500 62500 * 11 ] 11 ¥ 3” x 12"-14" o.c.
10000 83333 * 13 2 11 > 4" x 12"-15" o.e.
12000 100000 1315 133 “ 4 x 127-12" o.e,
15000 125000 ** 1435 1335 3" x 12”15 o.c.
" “ " " f- i
ma | g | gl | ol |pomame
30000 250000 ** 18 2 17 28 4" x 12"-12" o.0.
40000 333333 19} * 19 4 4" x 12"-12" 0.0,
50000 416687 * 22 1 19 "] 4" x 14"-12" o.e.
60000 500000 * - A & 19 i 4" x 14”-12" o.e.
75000 625000 24 i Eaﬁ Iy 6" x 14”-15" o.c.
100000 833333 28 A 23 6" x 14"-15" o.c.

Capacities and weights of tanks taken from Caldwell's catalo of factory mutual
tanks. Staves for tanks of 20000 gals. or less, 214" thick, over N.Ogganls. 3" thick.

Designs and estimates of steel towers for support of above tanks will be furnished upon
application.
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WEIGHTS, DIMENSIONS

AND SAFE LOADS OF CHAINS.

Dameter of Link Bar FAEARETEAEAEAE T T o e 1 (13 | 14
Length of Link
gg w‘llla-:lc! ﬁﬂutlide) 134 | 114] 134 (21¢ | 214| 214| 274| 334|325 434| 5 5lg| 614
& Inches (Ouhldo) T6 | 1| 114) 134] 134 124 20¢| 24| 214 314 354 4 434
g Appro i.eWolght
S\lﬁ”‘f Lo:gr Foot 46| .75/1.10/1.65/2.05/2.65/3.25/4.25/6.10| 8.10]10.25/13.50{16.50
e
Thousand Lbs, .50 82ll 32 l 85(2.55(3.35(4.25(5.25(7.55/10.30) 13.45/17.05|21.05
of Link
Wfdntclruf Eutnde) 14| 14 134 LH| 24 24| 213] 304|354 4)4| 43| 54| 544
o
g Inches (Outside) 3] M 16| 19 18| 1242 | 20| 24 3 3| 37| 44
a roximate Weight ¢
= % Imi’ar_?oot .50} .80]1.15/1.70{2.10{2.70|3.35/4.30/6.15] §.20/10.30|13.60|16.60
in
l Thousand Lbs. 55| .82/1.50(2.00|2.75(3.50(4.4015.37|7.75/10.50{ 14.25/18.00{21.50
o a||Length of
gg Inchﬂ 5 tnde) 135] 13¢| 15¢| 174] 204 23¢| 23£| 3 | 334| 41| 4%4] 516| 53
o Inehm Outside ! 1 1% 13{|2 |2}] 2 3 3, 3 4
00 mnches Outeid) || 3¢ | | 13| 15 1¢f 13¢] 2 | 234 24 1| 33| ax
,ﬁ r Foot 52| .83|1.18/1.75/2.15/2.75/3.40/4.35/6.20| 8.30|10.40|14.00|16.65
a
ﬂs Thounand Lbs. 60| .87]1.70/2.25(3.15(4.00(5.00|6.25/8.87| 12.00(15.67| 10.00| 23.50

DIMENSIONS OF CRANE HOOKS.

Capacity of Hooks in Tons.
K1H|KIIll}i|3|3_lil510]3|w
Ci to Swivel Hooks, Inches
A J625| .687] .75 [1.062|1.25 |1.375|1.75 |2.0 |2.25 |2.6 |2.875(3.25
B <156/ .11"1 87| .265) .312] .343| 437 .562| .625| .718]| .B12
C 546 .937|1.003(1.218/1.531|1.75 {1.068|2.187/2.5 |2.812
D 1312137515 1.75 |2. 2.25 [2.756 3.75 |4.25 |5.25 16.25
E .75 | .812]1.156(1.359(1.56 .800(2.171|2.437/2.703(3.125|3.5
F .8$3 921 1.0 |1.421|1.671|1.843|2.343|2.671/3.0 .343)3.843|4.343
G a5 006{1.281{1.5 |1.656/2.100/2.406/2.703/3.0 |3.453|3.906
H | .718 .781 .B50(1.203(1.421|1.562|1.984/2.265/2.546/2.843(3.25 |3.687
I .562| .625| .687| .937(1.125/1.25 |1.562|1.75 |2.0 .187|2.6 [2.875
J .812| .875 93? 1.375|1.6621.756 |2.187]|2.56 |2.8123.125|3.625/4.0
K | 937 1.062(1.218/1.375/1.602{1.875/2.25 |2,5662(2.875|3.562]4.25
L 1.0 [1.062]1.125/1.312{1.5 [1.687(2.0 |2.437|2.812(3.187(3.937|4.687
M 312| .343| .375| .531| .625| .687| .875{1.0 |[1.125/1.25 |1.437(1.625
N .333 375 .437| .640| .796| .006|1.187|1.328|1.546/1.703|1.968(2.281
0 56 625| .087] .875(1.062]1.26 |1.625(2.0 [2.375(2.75 |3.6 [4.25
P .734 .706/1.125]1.312|1.453|1.843]2.109|2.375(2.625/3.03113.437
ﬂ 1.587 1.75 |1.037(2.25 |2.562|2.037|3.562|4.187(4.812|5.5 |6.75 [8.0
1.687|1.75 |1.037|2.25 [2.562|2.937|3.562|4.187|4.812|5.5 |6.75 |8.0
The safe working loads for chains are ly éne-fourth of the ultimate break-

The best mstemi tobe used for chains 1s wrou
but wrought iron has a relative
ing or stretching before finally

' The ultlmnw b

54600

oa{wtch%abobmmedfmmthnlomuh

ter of link bar in inches.

ht fron; steel has a higher tensile strength
I{ groater elastic limit and will always show signs of bend-
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SAFE LOADS IN THOUSANDS OF POUNDS

FOR RECTANGULAR WOOD COLUMNS.
UNIT STRESS =1000 LBS. PER SQ. IN.

L
P -C( 1— -}'ﬁ‘ﬁ)
P = Allowable load per sq. in. C =allowable unit mrrl‘anemivn stress per square inch, L=

length of columns in inches, D =least side in inches. For any other unit compressive stress
divide the lond given for any particular column by 1000 and multiply by the new unit stress,

For example we want to find the safe load carried by an 8”x8" spruce eolumn 12 feet long
at a unit stress of 800 lbs. per square inch., The tabular load is :?500, hence:

0 * 800 =38000 =safe load carried by spruce column.
For unit stress adopted by several cities see pages 262-263.

Ny B elaje a|le ale|lo | w|e|/o|e

aNCIslelslelslzz R 5|2 51518318

o\ |o|@ |6 B2 E|8| 8 & (| |d| s|[S|&|8

e N Ju|-¢ P-A = - - - A
@ |29.8[30.8149.555.8(60.8(83.780.8(107.8125.7]131.8(153.7(175.8]181.6(230.5(304.2{378.0
7 |28.8[38.448.054.4/68.0(81.6(88.0/105.8{123.0(120.4[151.1(172.9{179.0[236.7(302.8|376.0
8  [27.8[37.0[46.4]53.0(66.4(70.5(86.8{103.5(120.1{127.5/148.8(170.0]176.7(234.0[209 2(372 8
© |26.7/35.6/44.5(51.6|64.577.5(34.5(104.4/118.2125.4]146.3(167.1(174.2(231.5(206.0[369.2

10 |25.7(34.2{42.8/50.3(63.0/75.5/82.8] 99.56/110.0|123.4/|144.0/164.6(172.0|228.6/203.4(365.0
11 [24.8{32.0/41.148.8/61.0/73.2(81.1] 97.3({113.4{121.3[141.6(161.9{169.6|225.8|200.0{362.4
12 (23.731.6/39.4/47.5(50.4(71.2(79.4| 05.4(111.0{119.3]139.1{159.1{167.1|222 9|287.0(358.8
18 |22.6(30.2/37.7{46.2|57.6/69.2|77.7| 93.4{108.7|117.1|136.7|156.2/164.8/220.2|283.9/355.6
14 |21.6/28.8/36.0{44.8156.0(67.2|76.0] 91.2{100.4]115.1/134.4|153.6{162.3(217.5/280.9/35.02
15 |20.6{27.4/34.4/43.5(54.2(65.1/74.3| 80.3(104.0{113.1{132.0(150.0/150.9|215.0{278.0|348.8
16 |10.5(26.1{32.6/42.0(52.6/63.1{72.6 87.2(101.6/111.1{129.7(148.2(157.5/212.1|275.0/345.2

17 [18.5/24.6(30.8/40.7/50.9|61.0{70.8| 85.1| 90.2{100.0|127.1{145.4/155.0/200.4|271.91342.0 |

18 |17.523.3120.2/39.3/49.1|50.0/60.2| 83.0| 97.0(107.0(124.7|142.7|152.9|206.2|208.56(338.4
19 [16.4[21.9(27.4(38.0(47.5(56.9(67.4| 81.0| 94.4{104.8(122.4(139.7(150.3/203.9{265.2|334.8
20 (15.4/20.6/25.6/36.6(45.7|55.0(65.6| 78.7| 92.0/102.8(119.1{137.0{147.2|201.2{262.3|331.6
20 [14.4]10.224.0{35.2|144.0{52.8/64.0| 76.8| 80.6/100.8/117.6 134‘3|146.6 198.4|250.2{328.0
22 |13.4/17.822.3(33 8{42.2{50.7|62.2| 74.6 87.0) 08.8/115.2/131.7|143.1{195.4/256.0/324.8
28  [12.4/16.5 2).01:2.2 .6| 78.2| 84.9| 06.6{112.8(128.8(140.8(103.0/253.5/321.2

24 |11.3]15.1{18.8{31.0/38.6/46.6/58.8| 70.6| 82.5| 04.5(110.2|126.0{138.2|190.2|251.0/317.6
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SAFE SUPERIMPOSED LOAD IN POUNDS UNIFORMLY
DISTRIBUTED FOR DOUGLAS FIR BEAMS

Values in this table are based on surfaced sizes, For values of
rough sizes, multiply given values by factors in Column F,

nit stress allowed=1200 lbs. per sq. in. E=1643000 lbs. per sq. In.

For values to the right of heavy line the deflection will erack

olastered ceiling,
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WELDING OF STRUCTURAL STEEL

Among others, there are two modern methods of welding metals,
the oxygen—acetylene and the electric arc. The oxygen-acetylene
method is slower, with a ﬁreater spread of heat, and therefore is not
adaptable where rapid welding with intense local heat s necessar?;.

We regn!r grey iron cast “ﬁ’ with the oxygen-acetylene torch,
using a rod of iron to provide the additional or “building up” mate-
rial. Steel castings are repaired with either the oxygen-acetylene
or electric are, depending upon conditions.

The cutting of iron or steel Is very readily accomplished also
with the oxygen-acetylene torch,

The electric arc method, in which a rod is used for building up
a bead, is applied more successfully in the welding of structural
steel where the material is one-quarter inch or more thick. Electric
arc welding 8 common In structural shops in the fabrication of
composite structures, such as lintels, steel doors and frames, coal
chutes, stacke and breeching, hoppere, and gas pipe ralling, etc.

Blectric arc welding has been resorted to in the fabrication and
erection of structural steel buildings. In one building, a workin
stress of 3,000 pounds per lineal inch of bead for a %" x %" dlle
weld was used, while in another a working stress of 2,000 pounds
and 2,500 pounds per lineal inch respectively was used as a work-
ing stress for %" x %” and 5" x Hg" fillet welds.

Results from a series of tests indicate that the safe allowable
shearing strength per square inch of longitudinal section of bead
on the minimum section and with a safety factor of four {s approx-
imately 9,000 pounds which results [n the following values.

X =Inches | Safe Shearing
A B |Plane of Shear| Strength
Inches.| Inches.| or Fracture, |Linear Inch of
X Bead in Pounds.
A M $21 0.355 3195
3 34 0.300 2700
l_ﬁ, % | % 0.266 2394
u 3% 0.203 1827
M 4 0.177 1593

Test specimens developed in tension a longitudinal shearing
strength of 13,300 pounds and in compression of 16,800 pounds per
lineal inch of fillet for a %" x A}&"‘ fillet weld,

To recognize a good weld, the following rules may be used:—

(1) Surfaces must be “tacked"” together. With hand welding the
arc should be swung from side to side, forming half-moon beads
which look somewhat like heavy thread in a seam in leather. In
machine welding these¢ half-moons are absent, but a very little ex-
perience plus intelligent observation will show whether the metal
huhﬂg:ved over both surfaces enough to establish good contact on
eac e,

(2) Color indicates quality. If the bead turns red and rusty
looking within twenty minutes or so after the weld is compieted,
it indicates that the heat was too great and that the metal is burned.
If the metal stays steel color, it has not been overheated.

3) Penetration, or depth of weld, which Is obviously necessary
to obtain thorough uniting of the parts, is indicated by absence of
spattering of metal. The presence of “spattered” metal shows lack
of depth and consequently probable weakness, When the bead has
an undercut edge, that is, looks like a drop of solder on the sur-
face, the fusion is insufficient. 'When the surface of the bead ad-
jacent to the junction is curved in the other direction and looks
saucer-shaped, the fusion Is complete.
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GEARS AND PINIONS

Modern cut gears, made of various materials to meet different
requirements, are 20% to 50% more silent and efficient in the opera-
tion of present high speed machinery than former gears.

Practleally all gears have Involute teeth with a 14% denfree pres-
sure angle, the rac

teeth having straight sides at an angle of 14%
degrees from the vertical to me:

with gears or pinions,

RULES FOR GEAR CALCULATIONS:
OUTLINE FACTORS Y FOR CAL%%EEII}G STRENGTH OF GEAR TEETH.

No. of Teeth...| 15 [ 16 | 17 | 18 | 10 ] 20‘ 21| zsl 25| 27| 80
Factor Y. ..... 236 .242| ,251] .261)| .27a3| .283| .280| .20s| .305| .314] .320
No. of Teeth,,.| 31 | 38 | 43 | 50 | 00 | 756 | 100] 150| 300|Rack
Factor Y...... ,3zr| .336 Aam| .3521 .358| .364] .371] .377| .383| .300]

Allowable working stresses 8 in 1bs. per sq. in. for calculating
strength of gear teeth—without allowance for impact or variable
ioads, Table 2.

V| Ft. per Min..... 0 | 100 | 200 | 300 | 450 | 600 | 900 | 1200 | 1800 | 2400
o | CostIron........ sooo| 6850| 6000| 5350| 4m| 4ouo| 3200 2650| 2000{ 1600
i B R 20000117100{15000113300/1 1400/ 10000 8000 6650| 50001 4000
Vo= Veloc[tt; in ft. per min. at pitch line. See table 2.
B = Allg\lwazle unit stress for material at given velocity, See
table 2.
A = Width of face in_inches, w — SAY
Y == Outline factor. Sce table 1. =1 ME
P = Diametral pitch, WV
W = Max. safe load in 1bs. at piteh line.

H, P, = oe——
Hp = Max, safe horse power Gear will Transmit. 33,000
For pitch diameter— divide number of teeth by the dlametral

piteh.
For center distance
between gears add the number of teeth in both gears
and divide the sum by diametral pitch x 2.
For outside diameter—add 2 to the number of teeth and divide
the sum by the diametral piteh.
For diametral pitch— divide number of teeth by pitch diameter.
For circular pitch—  divide 3.1416 by the diametral pitch.
For length of rack— multiply number of teeth in rack by cir-
cular pitch of gear.

When ordering gears, the following information must be given:—
Number required
Numiber of teeth

1f these dimensions cannot be deter-
Ciﬁ:iulnr ll?“;IChit h mined, or are not all fixed by require-
lx}‘mer a1 piie ments we can usually make satisfacto-

aiga ry gears if the distance between cen-

Pitch D(i,m % ters—number of teeth in each gear—
Di S amha g" face—fore—ete., are given, and if the
i""e“;é:ﬁ g% Iul;b number of teeth cannot be determined,

ive . P. M, of each gear—distance be-
P roj::gl?;; 35:':’1“3.:12 ween centers—and H.P. to be trans-
No. and size of keys  Mmitted.
Material

Proper lubrication for exposed or enclosed gears is of importance
to obtain minimum wear, least noise, and highest efficiency,
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SPROCKETS AND CHAINS

Where the distance between driving and driven shafts is too
great for ﬁeﬂ.m and too short for belt transmission, the use of chain
and sprockets is satisfactory. Although slightly higher in initial
cost, chaln transmission ls warranted for its positive and powerful
action and its compactness, over belt transmission. There are sev-
eral types of chains—block, roller, bushing, and silent chains, each
adapted to a particular \'ar|ety of load, velocity, and drive.

INFORMATION REQUIRED WHEN ORDERING CHAINS AND

SPROCKETS:
Sketceh of drive, showing whether horizontal, vertical, or slant-

ng.

Mark drive sprocket A, and driven sprocket B, and give direc-
tion of drive by arrow.

Horse power to be transmitted—is load steady, irregular or pul
sating, and does the drive start or stop suddenly.

Give distance between centers of shafts with amount of variation
for adjustment.

Type of chain, whether roller, block, or silent.

Pitch of chain, its number and width,

Sprocket hub bore.

Sprocket—kind of material,

Number of teeth.

Number and size of keys or of set screws,

BELTS AND PULLEYS

Running under rapid load variations and at high speed, narrow
thick belts are more desirable than wide thin belts because of the
latter's sideway slip and wave motion on the slack side.

Belts on pulleys 12* in diameter cr larger should be two ply,
pulleys over 20" in diameter should be three ply, and on pulleys 30"
or over, four ply. The lif# of a belt depends upon the power trans-
mitted, its splice, and the care given it, and not necessarily upon its
speed, when this i1s under 2,600 feet per minute. Oak tanned Jeather
belts run with greatest transmission efficiency at 65 to 80 feet per
second, and chromium treated leather belts at about 100 feet per sec-
ond, and under tension of from 575 to 850 lbs. per square inch of
section respectively. The thickness should be from ¥ to 14y of the
radius of the pulley with }{s permissible to chromium leather, Rub-
ber belts are desirable where exposed to weather, steam or vapors,
as they are less absorbent and stretch less. In strength, a three or
four ply, a five or six ply, and a seven or eight ply rubber belt, I8
respectivalf equal to a single, double, or triple ply leather belt.
Belts should not be run faster than 4,400 to 4,800 feet per minute
and the pulling stresses per inch of width for a ¥¢"” single ply, 3"
double ply, 414" triple ply, and %*” four ply leather belt, should ba
#gct'il:rs-‘ 80 1bs.,, 110 1lbs., and 145 1bs., respectively, to be most ef-

2.
The horse power transmitted by leather and rubber belts of giv-
en width is calculated thus,
Leather Belt Rubber Belt
— SDRW
M P. = 153000 L. = =13500

Where H. P, — horse power, 8 — effective pull of belt per inch
of width In lbs. as given above, D — diameter of driving pulley in
Inches, R = number of revolutions of pulley per minute, W = width
of belt in inches, P — number of plies of belt, all based on contact
arc on pulley of not less than 180 degrees.

INFORMATIO REQUIRED WHEN ORDERING PULLEYS:

Kind of belt, ply and width.

i :?ulley solid or split, crowned or straight face, loose or tight on
shaft.
Kind of hub, set screw, key seat, or special.

Pullef to be bushed, babbited, or left open.

Cast iron belt pulleys should not be run at a higher rim velocity
than 100 feet per second,
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ROPFE DRIVE
For power transmission, where requirements are bevond the ef-
ficlent operation of belts, the American system of rope drives can
be economically used. High grade manila rope running in machined
grooved sheaves is successful for steady transmission of power In
like or differént planes at long distances between shafts.

HORSE POWER TRANSMITTED FOR ROPE DRIVES:
3V (T-F) L AVAKS
BHP = - 0 T = 160D2 = =
Where H. P. — horse power transmitted per rope, V = velocity
of rope In feet per second, T =— safe¢ working tension in lbs. per |
rope, I = gcentrifugal tension in 1bs, per rope, W — weight of rope
per foot, D = nominal diameter of rope.

3 SHAFTING
Cold rolled steel shafting, smooth, strong and uniform in sec-
"

tion, Is carrled in stock in varlations of 4" dlameters to suit bear-
Iings, couplings, pulleys, gears, sprockets, ete,

i Calculate the horse power transmitted by cold rolled steel shaft- |
ing thus,
For main power drive shafts: H. P. = DR [
125 |
For line shafts carryving pulleys: H.P. = IR
75
For small short shafts: H.P. = DiR °
s 50 {
Where H. P, horse power, I» — diameter of shaft in inches, R =
R.P. M.

Shafting under sudden variations of load should be increased i
in area and where greater stiffness is desired, i. e, a twist of not I
over flve minutes or about .08 degrees per foot of length of shaft, I
use the following formula,

D = 4.6 VAP, i

imum linear deflection of .01 inch per foot of length of shaft, (L. be-

ing maximum distance between bearings In feet) is obtained thus,
"=l

For bare shafts: L vT20D2, 1

For shafts carrying pulleys, etc.; L = vV140D?

The allowable distance hetween hanger# or bearings with a max- i
|
i
|
1

HAND
WINCH .
OF
SPECIAL
DESIGN

Fabricated by us to be used to lift water gates.
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TYPICAL CONSTRUCTION—DETAILS

Fig. 178

4 b+ s |
: : B = ﬁd'
Fig. 179 c Fig. 180

Fig. 131

Fig. 185

Fig. 183

In the above details Figures 177 and 178 show two methods of
supporting wood joists on steel beams with plates or angles. In
Flgure 177 the beam is flush with the ceiling, while jn Figure 178
the steel beam would show as a plastered beam in the ceiling. Fig-
ures 179 to 184 show different types of lintels for the support of
brick walls over openings. Figure 185 shows a typical detail of cast
iron column and beam construction with minimum dimensions.
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MENSURATION
LENGTH
Circumference of circle = diameter X 3,1416 or dismeter X 3} approx.
Diameter of circle=circumference X.3183 =:|r§'?-2 of circumference approx.
Bide of square of equal perivhery as eircle = dinmeter X 7854,
Diameter of cirele of equal periphery as square = side X 1,2732
Bide of inseribed square = diameter of circle 3¢ 7071,

Length of arc = No, of degrees X diameter X .008727
Radius = .5642 1/ area.

AREA OF REGULAR POLYGONS

Regular polygon = sum of sides X half perpendicular distance from center to zides
Bquare the length of one side and multiply by proper number in following table,

Name No. of sides Multiply
Triangle 3 433
Square 4 ¥
Pentagon 5 1.720
Hexagon 6 2.508
Heptagon 7 3.634
Octagon 8 4.828
Nonagon ] f.182
Decagon 10 7.604

Triangle = base X 14 perpendicular height.
Trapezoid = half the sum of parallel sides X perpendicular height.
Cirele = dinmeter squared % 0.7854,
= picoumference sauared 3 07958,
Ring=.7854 ¥ [square of outside diameter—square of inside diameter.]
Sector of circle=Length of arc X 14 radius.
Segment of circle= Area of sector— area of triangle when the segment is less and - the
area of the triangle when segment is greater than semicircle.

Side of square that shall equal area of eircle = diameter X .8862; circumference X .2821
Diameter of circle that shall equal area of square = side of square X 1.1284.

Parabola = base X § height.

Ellipse = long diameter X short diameter X .7854.

Surface of eylinder = circumference X height - area of both ends.

Surface of sphere = dinmeter squared X 3.1416, or = circumference X diameter
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TRIGONOMETRIC FORMULAE

B & P-4 i
/ﬂ /\
A b cldlo 5 b c

SOLUTION OF BRIGHT TRIANGLES

5 sec A - .z_ + cosec. B

J(MA--’-co.s.D a.m:.A--?--awB
3 ra~ A % = cor B o corA - % - Yar 5
6. cosec A £ - sec B

£

G

7 vees A - S8 « & - coveesB 8 exsecA -
# a-csmA-bravA -c cosB « b cor B - (b)) €8
[0 bic cosAma cor A =¢c an B -amnB-W
Il d. c vees. A /8 e « cexsec A

- - -~ - 6 - # - =
13 < cosB = snB Siv A cos A vees A exsee. A

SOLUTION OF OBLIQUE TRIANGLES

aFIvEryY SOUGHT FORPMULAES
14 ABa. b e b J—m“j-.mﬂ C-ﬁ- s~ (AeB)
IS Aab Bec |sn B~ %ﬁ-b Ry Eada

16 Ca,b | AB |rang(4-8) + 2=%. runt (A+8)

17 abe | A 207 Smof (arbie)y SN 4 A VG“__%K:E

/8 cos 4 A= \f’_‘;‘:_"o; rM}‘. v (.s;:‘,! '(:—;;;
& S (5-a)(s-b)(s-c,

/9 s A« 2 V..(J?_K_bﬂ )

2o vees A « 2(s- 5-c,

[

27 Adesa APEA = ‘\f'.s (s-a) (3-8) (5-0)
22ABCa | Aeea |avca . @lumB anC

ANGLES ArroLe a £90*

g0* | 5% | €0 | lamis | 3w |cos | ram | cor

ESLaviaL BT

MALLES wRY FROMT

toretllelresol-Orm-1|-tra-0| VYa |WJT

KL LES “
BYS 0%sa |psiva |scosalsravalicora
ala el i
sfrarol-0re-t|-Tra-olror:s| VI | WV | 1 a |+cosa |Fsma|Tcorall Tana
1O me@ @ i @ h‘g‘ 1 VI Mo rsma |-cos alf Tanaltcora
orea] 57| [rotal-cosa o ]

1 ~fosa Fswa |[Fcora|s mna
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SOLID CONTENTS

Prism = area of base X perpendicular height.
Cylinder = area of section at right angle to side X length of side
Sphere = diameter cubed X .5236.
= surface > 1§ diameter,
Pyramid or Cone = area of base X § perpendicular height.

£

m l
o]

P
q

AREA OF CIRCULAR SECTIONS

Circular Sector, m o n p

Area= 14 (length of are, m p n x radius, r)

are, m p n, in degrees
360

=0,0087266 x square of radius, r2, x angle of are, m p n,
in degrees.

=area of cirele x

Circular Segment, m p n, less than half circle.

Area =area of sector, m 0 n p-area of triangle, m o n

= (length of are,mpn,x radius,r)-(radius,r,~rise,b)xchord,c
2

Circular Segment, m q n, greater than half circle.

Area =area of circle-area of segment, mn p

Circular Zone, t u wv

Area=area of circle—(area of segment, tpu-area of seg-
ment, vqw).

Circular Lune, m pn s

Area=segment, m p n—segment, m & n.

Courtesy Carnegie Steel Co.
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CIRCUMFERENCES AND AREAS OF CIRCLES

Diam, | Cireum. | Area ||Diam.| Circum. | Area |(Diam.| € Circum.
04009 .00019|| 2 7.6576| 4.6064|| 6 40448
.00818| 00077 2& 7.8540 4.0087|| 6
114726| 00173/ 27%| 8. 5.1572|| 6 40.841
110635| .00307|| 25¢| 8.2467| 5.4110|| 6 41.233
120452| .00690|| 23| S.4430| 5:6727|| 6 41.626
.80270| .01227|| 23¢| 8.6394| 5.9300(| 6 42,019
40087| .01017|| 23| 8.8357| 6.2126|| 6 42.412
58005| .02761|| 27¢| 9.0321| 6.4018(| 6 42,804
08722 03758/ 24| 02284 6.7771|| :g.égg
.78540| 04909 7
06213| 3.1 34243 79083l 7 43.082
98175| 07670 3% 9.8175| 7.6800| 7 44.375
10799 | .00281{| 33| 10,014 | 7.9708| 7 44.708
1.1781 | .11045)| 33f1 j0'210 | & 2058!| 7 45,160
1.2763 | .12962|| 3 10407 | 86170l 74 45,553
1.3744 | .15033)| 5 10603 | 8.9462 T 45.940
14726 | 17257 3 10.799 g:m 46.338
3i5| 10,996 | 9.6211)| 8 46.731
1.5708 | .1 3% 11192 | 9.067s|| 8
1.6600 | .22166( 3 11.388 (10321 || 8 47.124
1.7671 | .24850 : r 8 47.517
17071 | 248501 34| 11.585 |10.680 || § 20
1oeas | O88[| 33¢| 11.781 [11.045 || B g‘_?m
goit | sl S 1L hides | 8 48005
2.1008 | -3T122l| 34| 12.370 12.177 7 18'3?-0
: 873
4 | 12.566 [12.568
23002 | d%o57ll 4| 12763 [12:962 : e
55525 | ‘5140l 456| 12.959 [13.3 9 :265
26507 | 55014 4;§ 13.155 (13772 || ¢ s
27489 | .60132|| 44| 13.352 |14.186 || o el
28471 | .64504| 4 13.548 |14.607 || g ‘33;
otes | o 4] La7ad e | © i
3.0434 | 73708 L2 13137 (15904 |10 52622
3.1416 | 7854 [| 47%| 14.334 116.340 |l101¢ 2
3.3379 | . 45| 14.530 [16.800 {10 53.407
3.5343 | . 4 14.726 |17.257 |10 53 800
3.7306 |1.1075 || 4 14.923 [17.721 54.102
3.0270 [1.2272 : }gg{g ig-wo 1054 :
A3707 |Lias || 44| 15512 [19.147 110 %
4.5160 |1.6230 55.763
47124 [17671 || 5 | 15.708 |10.635 ||11 56.156
49087 |1.0175 || 54| 15.004 (20,129 ||11)4
5.1051 [2.0739 || 54| 16.101 [20.620 [/11 3
5.3014 |2.2365 || 5| 16.207 |21.136 [|11 8.
54978 |2.4 51| 16.493 [21.648 |11 el
56941 [2.5802 || 57| 16:680 (22166 ({11 e
5.8005 [2.7612 || 5%%| 16.886 [22.601 (/11 I
6.0808 [2.9483 || 57| 17.082 |23.221 |11 53-}5}2
54| 17.270 [23.758 iy
6.2832 [3.1416 || 5%]| 17.475 |24.301 (|12 -ggg
6.4795 [3.3410 || 55| 17.671 {24.850 |[12 59.
0.6750 [3.5466 || 54| 17.686 [25.406 ({12
6.8722 |37 53| 18.064 |25.967 |[12 59.600
7. 3.9761 || 54| 18.261 |26.585 [|12 083
7.2649 [4.2000 || 574| 18.457 [27.100 ||1254 60.476
7.4613 |a.4301 || 53| 18.653 |27.688 ||123¢ 60

urtesy Ryerson & Son.

e —— e
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CIRCUMFERENCES AND AREAS OF CIRCLES
—Continued
Diam. | Circum. | Area |[Diam.| Circum. | Area ||Diam.| Circum. | Area || Diam.| Circum. | Area
1015 | 61.261| 295.05|(2615| 82.074| 536.05|(33 | 103.673| 855.30|| 3974 125.271|1248.8

19 61.654| 302.49 %ﬁ 82.467| 549.11({331¢| 104.065| 861.79
19? 62.046| 306.35/(263¢| 82.860| 546.35(3317| 104.458| 868.31|| 40 | 125.664/|1256.6
19% | 62.430| 310.24||2614| 83.252| 551.55|1333¢| 104.851| 874.85|| 401¢| 126.056|1264.5
265¢| 83.645| 556.76/(3314| 105.243| 881.41|| 401¢| 126.440(1272.4
20 62.832| 314.16((26%;| $4.038| 562.00|/3355| 105.636| 885.00|| 4035| 126.842]1280.3
20 63.225| 318.10(|2675| 84.430| 567.27|/3334| 106.029| 804.62 4052 127.235/1288.2
20? 63.617| 322.06 337¢| 106.421| 901.26)| 4055| 127.627|1206.2
20 64.010| 326.05|(27 | 84.823| 572.56 4034 | 128.020/1304.2
2014 | 64.403| 330,06|(2714| 85.216] 577.57|[34 | 106.814| 907.02|| 407¢| 128.413[1312:2
2085 | 64.795| 334.10||2714| 85.608| 583.21|[341¢| 107.207| 014.61
- 20 65.188| 338.16/(273%| 86.001| 588.57||3414| 107.600| 021.32|| 41 | 128.805/1320.3
20% 65.581| 342.25((2714| 86.394 343¢| 107.902| 928.08|| 4114| 120.19811328.3
8¢ 86.786| 599.37|(3414| 108.385| 934.82|| 4114| 120.501/1336.4
21 65.973| 346.36((2784| 87.179| 604.81|(345%| 108.778| 941.61|| 413¢| 120.983]1344.5
2114 | 66.366| 350.50(|2774| 87.572| 610.27||343;| 109.170| 948.42|| 4114| 130.376|1352.7
21 759 354.66 347¢| 100.563| 055.25|| 415%| 130.769/1360.8
21 67.152| 358.84/(28 | 87.965| 615.75 4134| 131.161/1369.0
21 67.544| 363.05((281¢| 88.357| 621.26/[35 | 100.956| 962.11|| 417¢| 131.554|1377.2
21 67.937| 367.28 232 88,750 626.80|[3514| 110.348| 969.00
213; | 68.330| 271.54 89.143| 632.36/(3514| 110.741| 975.91|| 42 | 131.947]1385.4
217 | 68.722| 375.83|[2814| 89.535| 637.94|(3595| 111.134| 082.84|| 421¢| 132.340(1393.7
2854| 80.928| 643.55/(3515| 111.527| 989.80|| 421f| 132.732(1402.0
22 69.115| 380.13(|28%| ©0.321| 649.18/(355¢| 111.919| 996.87|| 4234| 133.125(1410.3
2214 | 69.508| 384.46((287¢| 00.713| 654.84/(353;| 112.312/1003.8 || 4215| 133.518/1418.6
22 69.900| 388.82 35%4| 112.705/1010.8 || 428¢| 133.910(1427.0
22 70.293| 393.20((20 | 01.108| 660.52 4234 134.303/1435.4
22 70.686| 397.61 aaﬁ 91.499| 666.23|(36 | 113.007(1017.9 || 427¢| 134.696/1443.8
22 71.079| 402.04{|2014| ©1.802| 671.06/(3614| 113.490/1025.0
2252 71.471| 406.49(|293¢| 92.284| 677.71/(3614| 113.883|1032.1 || 43 | 135.088|1452.2
227¢ | 71.864| 410.97(|2914| 92.677| 683.40|(363¢| 114.275/1030.2 || 4234| 135.481(1460.7
2954 93.070| 680.30|(3615| 114.668|1046.3 || 4317| 135.874|1469.1
23 72.257| 415.48)20%| 93462 695.13/(36%| 115.061/1053.5 || 4385| 136.267)1477.0
2314 | 72.649| 420.00((207%| 93.855| 700.98|(3635| 115.454/1060.7 || 4315| 136.659|1486.2
2317 | 73.042| 424.56 3674| 115.846/1068.0 || 4355| 137.052|1404.3
2335 | 73.435| 420.13|(30 | 04.248| 706.86 4337 137.445(1503.7
23 73.827| 433.74/{3014| 04.640| 712.70/(37 | 116.239|1075.2 || 437¢| 137.837|1511.9
23 74.220| 438.36/|301| 05.033 718.60|(3714| 116.632/1082.5
235’} 74.613| 443.01(/30 5.426| 724.64[{3734| 117.024/1089.8 || 44 | 13823015205
231% 75.006| 447.69(|30 95.819| 730.62|1373¢| 117.417|1097.1 4414| 138.623/1529.2
30 06.211| 736.62 37;% 117.810{1104.5 44 139.015/1537.9
24 75.308| 452.30(|30%4| 06.604| 742.64|[375%| 118.202(1111.8 || 4452| 130.408|1546.6
24 75'791 457.11/||30%%| 96.997 T48.69 37%‘ 118.596|1119.2 || 44 4| 189.801/1555.3
2414 | 76.184| 461.86 3778| 118.988/1126.7 || 4452 140.194/1564.0
2435 | 76.576| 466.64|31 | 97.389 754.77 443£| 140.586(1572.8
2414 7&‘939 471‘44 31 97.782| 760.87||38 119.381|1134.1 44 140.979/1581.6
2455 77.362| 476.26//31 08.175| 766.99/|383¢| 119.773[1141.0 3
24 77'754 481‘11 13g| 08,567 773.14|[3814| 120.166/1149.1 372015004
247¢ | 78.147| 485.98||3138| 98.960| 779.31((38%5| 120.559(1156.6 | 43, | 141-372/13502
; “Os15%| 99:353| 785.51(13834| 120.051(1164.2 (| 1534] 141.702)1509.
- 3134 09.746| 701.73||385¢| 121.344}1171.7 || 43 145-553 s
23 78.5401 400.87)/37 00.138| 797.98|(38%;| 121.737|1170.3 || 4924| 142.55( !
25 78.933| 495.79 3875 122.120(1186.9 4514 142.942{1626.0
| s X0rtlen | e sowanl | L 145 ssgusis
25% 80.111| 510.71 g%ﬁ }3‘{3&’3 2}2;& §3% }333’;’% };?,3;3 4574| 144.121/1652.9
25% | 80.503| 515.72\3932| 101.700| 823.21|[391f| 123.308/1210.0
25 80.896| 520.77||35 102 102| 829.58(/303¢| 123.700(1217.7 || 46 | 144.513(1661.9
25 81.280| 525.84||305¢| 102.494| 835.97((3014| 124.003|1225.4 || 4614| 144.006(1670.9
323¢| 102.887| 842.30/(3095| 124.486/1233.2 || 461¢| 145.209/1680.0
26 81.681| 530.03(|327¢| 103.280] 848.83|(3937| 124.878/1241.0 || 463¢| 145.691]/1689.1

Courtesy Ryerson
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CIRCUMFERENCES AND AREAS OF CIRCLES
—Continued
Diam.| Circum, | Area ||Diam.| Circum. | Area  ||Diam.| Circum. | Area Circum. | Area
161%| 146.084| 1698.2|/531%| 167.200| 2227.0 ||60 | 188.406 210.004| 3512.5

165%| 146.477| 1707.4||5334| 167.683| 2237.5 (|6014| 188.888
4634| 146.:869| 1716.5|(5314| 168.075| 2248.0 ||6014| 159.281 210.487| 3525.7
45% 147.262| 1725.7||535%| 168.468| 2258.5 ||605¢| 189 674 210.879| 3538.8
5387| 168.861| 2269.1 (|6014| 190.006 211,272 3552.0
47 | 147.655| 1734.9||5374| 169.253| 2279.6 ||6035| 100,450 211.665| 3565.2
4734 148.048| 1744. 6034| 190.852 212.058| 3578.5
4714| 148.440| 1753.5 169.646| 2200.2 ||6075| 101.244 212.450| 3591.7
4784| 148.833| 1762.7([5414| 170.039| 2300.8 212.843| 3605.0
4714| 149.226] 1772.1|[5414| 170.431| 2311.5 |61 | 191.637 213.236| 3618.3
4755 140.618| 1781.4([5434| 170.824| 23221 ||6114| 192.030
4734| 150.011| 1790.8|(5414| 171.217| 23328 ||6114| 192.423 213.628| 3631.7
477%| 150.404| 1800.1|[5454| 171.609| 2343.5 ||613¢| 192815 214.021| 3645.0
543¢| 172.002| 2354.3 ||6114| 193.208 214.414| 3658.4
48 | 150.706| 1809.6|(5474| 172.305| 2365.0 ||6154| 193.601 214.806| 3671.8
481¢| 151.189| 1810.0 618| 193.993 215.199| 3685.3
4814| 151.582| 1828.5|(55 | 172.788| 2375.8 ||6174| 194.386 215.592| 3698.7
483¢| 151.975| 1837.9|(5514| 173.180| 2386.6 215.084| 3712.2
4814| 152.367| 1847.5|551¢| 173.573| 2397.5 |[62 | 194.7790 216.377| 3725.7
485%| 152.760) 1857.0||55%4| 173.966| 2408.3 ||6214| 195.171
4837 153.153| 1866.5 55;2 174.358| 2419.2 [|621| 195.564 216.770| 3739.3
4874| 153.545) 1876.1)(5554| 174.751| 2430.1 ||6234| 195.957 217.163| 3752.8
5594| 175.144| 2441.1 ||6214| 196.350 7.555| 3766.4
40 | 153.038| 1885.7|(557¢| 175.536| 2452.0 ||6255| 196. 42 217.948| 3780.0
491¢| 154.331| 1895.4 6287| 197.135 218.341| 3793.7
49;2 154.723| 1005.0/(56 | 175.029| 2463.0 ||6275| 197.528 218.733| 3807.3
4034| 155.116| 1014.7|(5634| 176.322| 2474.0 210.126| 3821.0
4914| 155.500| 1924.4|(5614| 176.715| 2485.0 |[63 | 107.920 219.519| 3834.7
495¢| 155.002| 1934.2(/563¢| 177.107| 2496.1 ||6314| 198.313
493;| 156.204| 1943.9||5614| 177.500| 2507.2 ||6314| 198.706 219.911( 3848.5
407¢| 156.687| 1053.7||5654| 177.893| 2518.3 ||6335| 199.008 220.304| 3862.2
5634| 178.285| 2520.4 ||6315] 199.401 220.697| 3876.0
50 | 157.080| 1963.5/|567¢| 178.678| 2540.6 ||6355| 109.884 221.000| 3889.8
5014| 157.472| 1973.3 6334| 200277 221.482| 3903.6
5014| 157.865| 1083.2||57 | 179.071| 2551.8 |[637%| 200.669 221.875| 3917.5
5034| 158.258| 1993.1/|5714| 179.463| 2563.0 222.268| 3931.4
5014| 158.650| 2003.0||5714| 179.856| 2574.2 |[64 | 201.062 222.660| 3945.3
5054| 159.043| 2012.9||57%5| 180.249| 2585.4 [|641¢| 201.4 &
50% 159.436| 2022.8/|5715| 180.642| 2506.7 ||6414| 201.847 223.053| 3059.2
50 159.829) 2032.8([575¢| 181.034| 2608.0 ||6435| 202.240 2923.446| 3073.1
57 181.427| 2610.4 |[64}s| 202.633 293 838| 2087.1
51 | 160.221| 2042.8(|57%5| 181.820| 2630.7 ||6455| 203.025 224.231| 4001.1
51 160.614/ 2052.8 G4 203.418 294 64| 4015.2
51i| 161.007| 2062.9((58 | 182.212| 2642.1 |[6475| 203.811 225.017| 4029.2
5134| 161.399| 2073.0||581¢| 182.605| 2653.5 225400 4043.3
51 161.792] 2083.1||58 182.,998| 2664.9 ||65 204.204 295802 4057.4
516%| 162.185| 2003.2((5835| 183.300| 2676.4 |(6524| 204.596
5134| 162.577| 2103.3|(5814| 183.783 2687.8 ||6514| 204.989 e e
517| 162.970| 2113.5|(5855| 184.176| 2609.3 ||6534| 205.382 S0 857| 40857
5834| 184.560| 2710.9 (|6515| 205.774 ] os
52 | 163.363| 2123.7|(5874| 184.961] 2722.4 ||6554| 206.167 226. 'n
5214| 163.756| 2133.9 6534 | 206.560 o [
5217| 164.148| 2144.2|(50 | 185.354| 2734.0 ||6574| 206.952 32’;'{%3 1}22-5
5204 164.541| 2154.5/(5014| 185.747| 2745.6 228.1 42.9
5214| 164.934| 2164.8|(5934| 186.130| 2757.2 ||66 | 207.345 228.551| 4156.8
5254| 165.326| 2175.1/(50%4| 186.532| 2768.8 ||6614| 207.738 228.944| 4171.1
528;| 165.719| 2185.4(|5014| 186.925| 2780.5 ||6614| 208.131
5274| 166.112] 2195.8(|5954| 187.317| 2792.2 ||6634| 208.523 229.336| 4185.4
5934| 187.710| 2803.9 ||6614| 208.916 729| 4199.7
53 | 166.504| 2206.2||597% 188.103| 2815.7 ||6654| 209.3 230.122| 4214.1
53%%| 166.897| 2216.6 6635 | 200.701 230.514| 4228.

Courtesy Ryerson & Son.




CIRCUMFERENCES AND AREAS OF CIRCLES

S‘I‘ PAUL FOUNDRY CO

—Continued
Diam.| Circum. | Area ||Diam.| Clrcum. | Area Diam.| Circum. | Area |[Diam.| Circum. | Area
7314| 230.907| 4242.9||80 251.720| 5042.3 ||867¢| 272.926| 5027.6 93;2 293.739| 6866.1
7354| 231.300| 4257.4/(80 252.113| 5058.0 204.132| 6884.5
73?{ 231.602| 4271.8/|803¢| 252.506| 5073.8 (|87 273.319| 5944.7(|9 204.524| 6902.9
731%| 232.085| 4286.3|(80 252.898| 5089.6 ||87 273.711| 5961.8 93 204.917| 6921.3
80%5| 253.201| 5105.4 |[8714| 274.104| 5978.9
T4 232.478| 4300.8|(80: 253.684| 5121.2 |[873¢| 274.407| 5996.0{/94 205.3 6939.8
T4 232.871| 4315.4/|80 254.076] 5137.1 ||8714| 274.889| 6013.2]|943¢| 205.702| 6958.2
74 233.263| 4320.9 8734| 275.282| 6030.4|(94 296.005| 6976.7
T4 233.656| 4344.5/|81 254.469| 5153.0 | 8T 275.675| 6047.6)/94 206.488| 6995.3
T4 [049| 4359.2(181 254.862| 5168.9 ||8775| 276.067| 6064.9| /94 296.881] 7013.8
74%| 234.441| 4373.8/|81 255.254| 5184.9 94 297.273| 70324
7434| 234.834| 4388.5/|81 255.647| 5200.8 ||88 276.460| 6082.1/|94 207.666| 7051.0
T4%4| 235.227| 4403.1|81 256.040| 5216.8 ||88 276.863| 6099.4|/94 298.059| 7069.6
81 256.433| 5232.8 ||88 277.246| 6116.7
75 235.619| 4417.9||81 56,8256 5248.9 ||88 277.638| 6134.1)|195 208.451| 7088.2
7514 236.012| 4432.6/ 81 257.218| 5264.9 ||88 278.031| 6151.4||951¢| 298, 7106.9
7515 236.405| 4447.4 8855 278.424| 6168.8/|95 209.237| 7125.6
75 236.798| 4462.2/|82 257.611| 5281.0 ||8834| 278.816| 6156.2{|95 299.629] 7144.3
75 237.190| 4477.0/|82 258.003| 5297.1 ||88 279.209| 6203.7||95%4| 300.022| 7163.0
75 237.583| 4491.8||82 258.396| 5313.3 0554 300.415| T181.8
75 237.976| 4506.7||82 258.780] 5329.4 ||89 279.602| 6221.1/|9534| 300.807| 7200.8
7524| 238.368| 4521.5 S2ﬁ 259.181| 5345.6 ||8914| 270.004| 6238.6/|9575| 301.200| 7219.4
82 250.574| 5361.8 ||8914| 280.387| 6256.1
76 238.761| 4536.5{(82 259.967) 5378.1 ||8934| 280.780| 6273.7(/96 301.593| 7238.2
7614| 239.154| 4551.4||82 260.359| 5394.3 |[891q] 281.173| 6201.2||96 301.986| 7257.1
T614| 239.546]| 4566.4 805¢| 281.565| 6308.8(/06, 302.378| 7276.0
76 230.939| 4581.3||83 260.752| 5410.6 ||89 281,958| 6326.4||9635| 302.771| 7204.9
7615| 240.332| 4596.3||8314| 261.145| 5426.9 [|8975| 282,351| 6344.1)|96 303.164( 7313.8
76 240.725| 4611.4||83 261.538| 5443.3 9654 303.556( 7332.8
T63;| 241.117| 4626.4]|83 261.930| 5459.6 (90 282,743| 6361.7||96 303.949| 7351.8
7674| 241.510| 4641.5{|83 262.323| 5476.0 ||9014| 283.136| 6379.4//96 304.342| 7370.8
83 262.716| 5492.4 [(9014| 283.520| 6397.1
v 241.903| 4656.6/|83 263.108| 5508.8 (|903¢] 283.921| 6414.9/(97 304.734| 7380.8
7714 242.295| 4671.8{|83 263.501| 5525.3 ||9014| 284.314| 6432.6(/9715| 305.127| 7408.9
T744| 242.688| 4686.9 90 284.707| 6450.4|(97 305.520( 7428.0
7734| 243.081| 4702.1{|84 2(3.894| 5541.8 (|90 285.100| 6468.2{|197 305,913| 7447.1
7714| 243.473| 4717.3||84 264.286| 5558.3 (90, 285.492| 6486.0||9715] 306.305| 7466.2
77 243.866| 4732.5|(84 264.679| 5674.8 0756 306.698| 7485.3
T734| 244.259| 4747.8|(84 265.072| 5591.4 (|91 285.885| 6503.9/|97 307.091| 7504.
7 244 .652| 4763.1||84 265.465| 5607.9 ||9114| 286.278| 6521.8(/197 307.483| 7523.7
8454| 265.857| 5624.5 (|91 286.670| 6539.7
78 245.044| 4778.4/|84 266.250| 5641.2 (|91 287.063| 6575.6/|98 307.876| 7543.0
?’Sﬁ 245437| 4703.7||84 266.643| 5657.8 ||911%| 287.456| 6575.5/(9814| 308.260| 7562.2
78 245.830| 4809.0 0135| 287.848| 6593.5//98 308.661| 7581.5
78 246.222| 4824.4/|85 267.035| 5674.5 ||91 288.241| 6611.5|98 300.054| 7600.8
78 246.615| 4830.8||8514| 267.428| 5691.2 (|91 288.634 20.6||0814] 300.447| 7620.1
7854] 247.008| 4855.2((85 267.821| 5707.9 085¢| 300.840| 7630.5
T834| 247.400| 4870.7(|85 268.213| 5724.7 (|92 280.027| 6647.6/|083{| 310.232| 7658.9
78 247.793| 4886.2/|85 268.608| 5741.5 ||9214| 280.419| 6665.7||987¢| 310.625| T678.3
85 268.000| 5758.3 ||02)4| 289.812| 6683.8
79 248.186| 4901.7||85 269.392| 5775.1 (92 200.205| 6701.9(|99 311.018| 7697.7
79 248.579| 4917.2||8574| 269.784| 5791.9 (|92 200.597| 6720.1][992¢| 311.410| 7717.1
79 248.971| 4932.7 92 200.990| 6738.2/|0914]| 311.803| 7736.6
7934 9.3 4948.3(186 270.177| 5808.8 ([92 201.383| 6756.4||19935| 312.196] 7756.1
7914| 249.757| 4063.9(|8614| 270.570| 5825.7 |92 291.775| 6774.7((99 312.588| 7775.6
7055| 250.149| 4979.5(|8614| 270.062| 5842.6 99 312.981| 7795.2
79 250.542| 4995.2||863¢| 271.355| 5859.6 (|93 202.168| 6792.9 W% 313.374| T814.8
7974 250.935| 5010.9|86 271.748| 56876.5 ||93 202.561| 6811.21/199 313.767| T834.4
86 272,140 93.5 (93 202,954 6820.5
80 251.327| 5026.5|18634| 272.533| 5910.6 ||93 203.346| 6847.8/|1100 | 314.159| 7854.0
Courtesy Ryerson & Son
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EQUIVALENTS OF MEASURE
Lengths

ng
1 meter, m =10 decimeters, dm =100 centimeters, em = 1000 millimeters, mm.
1 meter, m =0.1 decameter, dkm =0.01 hectometer, hm = 0,001 ki!omeber, km.
1 meter, m =39.37 inches, tl 8. Standard =39.370113 inches, British Standard,
1 millimeter, mm = 1000 microns, & =0.03937 inch =39.37 mils,

Meters, | Inches, | Feet, | Yard, | Rods, | Chains, |__Miles, U. S Kilos.
m in. ft. vd. . ch. Statute | Nautioal| km.
1 30.37 | 3.28083 | 1.09361 | 0.19884 | 0.04071 | 0.36214 | 0.}5396 | 0.001

0.02540 1 0.08333 | 0.02778 | 0.35051 | 0.51263 | 0.31578 | 0.81371 | 0.82540

0,30480 12 1 0.33333 | 0.06061 | 0.01515 | 0.318094 | 0.31645 | 0.33048

0.01440 36 3 1 0.18182 | 0.04545 | 0.35682 | 0.34934 | 0.30144

5.02021 198 16.5 5.5 1 0.25 | 0.33125 | 0.52714 | 0.35020

20.1168 | 792 66 22 4 1 0.01250 | 0.01085 | 0.02012

1000.35 | 63360 | 5280 1760 320 80 1 0.86830 | 1.60035

1853.25 | 72062.5 | 6080.20 | 2020.73 | 3684907 | 92.1243 | 1.15155 1 1.85325
1000 30370 | 3280.83 | 1093.61 | 198.838 | 40.7006 | 0.62137 | 0.53059 1

1 yard, U 1.0000029 yards British 1 British =0.9999971 yard U. 8,
1 chain Gunter s=1001links 1 link =7.92 inches,
1 eable [ength, U. 8. =120 futhoms =960 spans =720 foet =219.457 meters,
1league, U. 8. =3 statute miles =24 Iurlonn.
1 I.ntemnuonal geographical mile =,'s° at equator =7422 m
=4.611808 U. 5. statute miles.
1 international nautical mile =g a at meridian =1852 m
=(,909326 U. S. nlunual miles.
1U. S nautical mile= 4% of ciroumference of sphere whose surface equals that of the earth
.27 feet =1.156155 statute miles=1853.27 meters.
1 Brimh nautical mile =6080.00 feet =1.15152 statute miles = 1853.19 meters.
SURFACES AND AREAS
1 8q. meter, m’ =1000 8q. decimeters, dm? = 10000 sq. centimeters, cm?2,
1 8q. meter, m* =0.01 are, a-oom"i:
1 8q. millimeter, mm? =0, 01 em? -Owlﬁﬁ lq inch =1973.5 circular mils.
1 are, a =1 sq. :immeur. dkm =0.0247104 acre.

5q. Meters|Sq.Inches| Sq. i":el.. Sq. Yards] 8q. Rods | Acres, |Hectares,|Sq. Miles,8q. Kilos.
m? { Isqkm’

8q. in. 8q. ft. 8q. yd. 8q. T, A ha. Statute

1 1650.00 | 10.7639 | 1.19599 | 0.03954 | 0.}2471 | 0.0001 | 0.§3861 031
0.50452 :: 0.36044 | 0.57716 | 0.42551 | 0.§1594 | 0.36452 | 0.52491 | 0.36452
0.00290 144 1 0.11111 | 0.33673 | 0.32206 | 0.50290 | 0.53587 | 0.59290
0.83613 | 1296 0 1 0.03306 | 0.52086 | 0.38361 | 0.53228 | 0.58361
252930 | 39204 | 27225 | 3025 1 0.00625 | 0.2529 | 0.59766 | 0.22529
4046.87 | 6272640 | 43560 | 4840 160 1 0.40469 | 0.31563 | 0.54047
10000 | 15400069 107639 | 11959.9 | 395.366 | 2.47104 1 0.83861 | 0.01
2580000 27878400, 3007600 | 102400 | 640 | 259.000 1 2.50000
1000000 10763867| 1105985 | 30536.6 | 247.104 | 100 | 0.38610 1

#q. pole, or sq, peroh =625 sq. links =1/160 ncre.
n]min. unter's =16 s8q. rods =1/10 acre.
lnm-{lq modn-lﬁﬂtq rods, uare of 1 acre =208.7103 feet square.

Notations §,5,8, ete., indicate that the £, 5,8, ete., are to be replaced by 2, 3,4, etc., ciphers.
Example—1 sq. rod =0.30766 =0.000009766 sq. miles.
Courtesy Carnegie Steel Co.
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EQUIVALENTS OF MEASURE
VOLUME AND CAPACITY
1 cu. meter, m3 = 1000 cu. decimeter, dm? = 1000000 cu. centimeters, em?. 1 liter, 1 = 10

deciliters, dl = 100 centiliters, el = 1000 milliliters, ml = 1000 cu. centimeters, em3, or ce.
1 liter, 1 = 0.1 deealiter, dkl = 0.01 hectoliter, hl = 1 cu. decimeter, dm3.

Cubic | Cubic | Cubic | Cubie U. 8. Quarts _U.S.Gallons | g, g
Decimeter| Inches Feet, Yards, | Liquid, | Dry, Liquid, Dry, |Bushels,
dm?, 1 cw. in, ou. ft. | cu. yd. l.qt. | d.qt. l. gal. | d. gal. bu.

1 61.0234 | 003531 | 0.31308 | 1.05668 | 0.90808 | 0.26417 | 0.22702 | 0.02838
0.01639 | 1 045787 | 0421438 | 0.01732 | 0.01488 | 0.54320 | 0.§8720 | 0.}4650
283170 | 1728 1 0.03704 | 20.0221 | 25.7140 | 7.48055 | 6.42851 | 0.80356
164.550 | 46656 27 1 807.806 | 604.270 | 201.974 | 173.570 | 21.6962

0.04636 | 57.75 | 0.03342 | 0.31238 X 0.85037 0.25 | 0.21484 | 0.02686
1.10123 | 67.2006 | 0.03880 | 0.51440 | 1.16365 1 0.20091 0.25 | 0.03125
3.78543 231 0.13368 | 0.54051 4 343747 1 0.85937 | 0.10742
440492 | 268,803 | 0.15556 | 0.55761 | 4.05460 4 1.16365 1 0.125
35,2303 | 215042 | 1.24446 | 0.04600 | 37.2368 a2 0.30020 8 1

U. 8, Dry Measure: 1 bushel = 4 pecks = 8 lons = 32 quarts = 64 pints
T el - EgA S o B i

pints = 32 gills = 128 fluid ounces.
U, 8. Apoth, Measure: 1 fl. ounce, 5 =g fl. drams, 1} = 450 minims, m = 20.574 cm?,

Bdttlnll‘; I:‘:ll];:ln[al gallon dry and liquid measure = 1.03202 U. 8. dry gallon = 1.20091 U. 8
ui ons,
British Imperial gallon = 277.410 cu. in. = 45459631 cm5,
Weight of water at maximum density, 4°C, 45° Lat., and sen level.
1 cu, ft. = 62.4283 |bs, av. = 28.3170 kg, 1 cu in.. = 0.57804 os. av. = 16.3872 g.
1 gallon, U. 8, liquid = 8.34545 lbs, = 3,78543 kg.
1 gallon, British Imperial = 10,0221 lbs, = 4.5450631 kg.

MABSES AND WEIGHTS

1 gram, g =10 decimm.ﬁ:l(m centigrams, cg =1000 milli , ME.

1 » £=0.1 decagram, =0.01 hectogram, hg =0.001 kifmo‘mn. kg.

1 ﬁlogrnm. kg =1 cu. decimeter of water or liter, 4°C, 45° Lat. and sea level,
=15432.35639 grains, U, S, and British Standard.

Ouneces Pounds Tons
Kilo- Graing, | "oy Avoir.,, | Troy, Avoir., Net, Gross, | Metrie,
‘rl':““' &r. oz, t, OZ. BV, 1b. t. Ib, av. | Bhort Long, | 1000 kg.
o 2000 Ibs. | 2240 Ibs.

1 154324 | 32.1507 | 35.2740 | 2.67923 | 2.20462 | 0.31102 | 0.39842 | 0.001
0.46480 1 0.32083 | 0.32286 | 0.31736 | 0.31420 | 0.07143 | 0.J6378 | 0.j6480

0.03110 | 480 1 1.09714 | 008333 | 0.06857 | 0.43429 | 0.§3061 | 0.§3110
0.02835 | 437.5 | 0.01146 1 0.07595 | 0.06250 | 0.53125 | 0.§2790 | 0.52835
0.37324 | 5760 12 13.1657 1 0.82286 | 0.54114 | 0.33674 | 0.53732
045350 | 7000 | 14.5833 18 1.21528 1 | 0.00050 | 0.54464 | 0.54532
007.185 | 14000000| 20166.7 | 32000 | 2430.56 | 2000 1 0.89286 | 0.00719
1016.05 | 15650000 32066.7 | 35840 | 272222 | 2240 112 1 1.01605
1000 | 15432356| 32150.7 | 35274.0 | 2670.23 | 2204.62 | 1.10231 | 0.98421 1

| ounce avoir. =16 drams, avoir. 1 ounce troy =20 pennyweight, dwt.
1 ounce apoth., 5 =8 drams, 3 =24 soruples, |}) =480 grains, gr =31.1035 g.
1 hundredweight = 1/20 long ton =4 quarters =8 Stone =112 lha. =50.8024 kg.

Notations §§,8,eto., indicate that the §134, ete., are to be replaced by 2, 3, 4, eto., oiphers
Example—1 grain =0. 52083 =.002083 oz. t. 1 grain =0.§6480 =0.00006480 kg.
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EQUIVALENTS OF MEASURE
FORCES OR WEIGHTS PER UNITS OF LENGTH, LINEAR WEIGHTS
1 dyne per centimeter =0.00101979 g/em = 0.000183719 pou.ndul/in
1 gram per centimeter =080.5966 dynes/em = 0.180154 poundal fin.
1p lperinch = 5443.11 dynes/em = 5.55081 g/cm =0.0310832 pound/in.

Grams T i Me tric
per_ Graing | Pounds | Pounds | Pounds Kilo- [Net Tons| Gross Tons,
Centi- | per Inch | per Inch,| per Foot,|per Yard,| grams |20001bs.,| Tons, | 1000 kg,

meter gr. /in. 1b. /in. Ib./ft. | lb./yd. |per Meter| per Mile | 2240 1bs., T

g/em kg/m per Mile lo.
1 39.1983 | 0. ﬁﬁm 0.06720 | 0.20159 0.10 0.17740 | 0.15839 0.10

0.02551 1 0.51420 | 0.31714 | 0.55143 | 0.52551 | 0.54526 | 0.34041 | 0.}2551

178.579 7000 1 12 36 17.8579 | 31.6800 | 28.2857 | 17.8579
14.8816 | 583.333 | 0.08333 1 3 1.48816 | 2.64000 | 2.35714 | 1.48816
4.96054 | 194.444 | 002778 | 0.33333 1 0.49605 | 0.88000 | 0.78571 | 0. &9305

10 301.983 | 0.06600 | 0.67197 | 2.01501 1 177400 | 1.58393

5.63608 | 220.960 | 0.03157 | 0.37879 | 1.13636 | 0.56370 1 0. 89283 0. 56370

6.31342 | 247.475 | 0.03535 | 0.42424 | 1.27273 | 0.63134 1.12 0.63134
10 391.953 | 0.05600 | 0.67197 | 2.01501 % 177400 | 1. 58393 1

FORCES OR WEIGHTS PER UNITS OF AREA, PRESSURE
1 dyne per sq. centimeter =0.00101979 g/em?2 =0.000466646 poundals/in2.
i g;ramdznr 8q. centimeter = 980.5966 dynes/cm? =0.457592 poundals/inZ2. 1
1 poundal per 8q. inch  =2142.95 dynes/em?2 =2.18536 g/ecm? =0.0310832 pound /in?,

Kil'grams| pounds | Pounds |Net Tons| Atmos- ﬁ‘;‘“ﬁ“gﬁ’éﬁfﬁ“& ?ﬂ:mﬁnﬁg?&o@r'

8: per per 2000 lbs.| pheres, =
Sq. Centi- 2q. Inch, SK;L Foot,| per [Standard,| Milli- b
Ib./in.2 | 1b./ft.2 '| 8q. Foot | 760 mm | meters | Ibches | Meters Feet

1 14.2234 | 2048.17 | 1.02408 | 0.96778 | 735.514 | 28.9572 10 32.8083
0.07031 1 144 0.07200 | 0.06804 | 51.7116 | 2.03588 | 0.70307 | 2.30665
0.34882 | 0.76944 1 .000050 | 0.54725 | 0.35011 | 0.01414 | 0.34882 | 0.01602
0.97648 | 13.8889 2000 : 0.94502 | 718.216 | 28.2762 | 9,76482 | 32.0367
1.03320 | 14.6969 | 2116.35 | 1.05818 1 760 20.9212 | 10.3329 | 33.9006
0.21360 | 0.01934 | 2.78468 | 1.31392 | 0.21316 1 0.03937 | 0.01360 | 0.04461
0.03453 | 0.49119 70 73 10 0.03537 0 03342 | 25.4001 1 0.34534 | 1.13299
0.10 1.42234 0.10241 | 0.09678 | 73.5514 | 2,89572 1 3.28083
0.03048 | 0.43353 62 4233 0.03121 | 0.02950 | 22.4185 | 0.88262 | 0.30480
"FORCES OR WEIGHTS PER UNITS OF VOLUME, DENBITY

1 dyne per cu. centimeter =0.00101979 %l ram/emd =0.00118528 poundnla/m!

1 gram per cu. centimeter =980.5966 ynesfem® = 1.162283 poundals/in3.
1 poundal per eu. inch = 843.683 dynes/cm? =0.860378 g/em? =0, 10832 pound /ind.

Grams Pounds Pounda Kilo-
per | Pounds | Pounds | Pounds Kilo- | Pounds per Erams per
Cu.Centi-| per per per |grams per, per Gallon, Gal]an. Hecto-
meter, |Cu. Inch,|Cu. Foot,|Cu. Yard, Ctl. Meter| Bushel, Dry, Liquid, liter,
g/em3 | 1b./in.3 | Ib./ft.2 | 1b./yd.8 | kg/m3 U. 8. U.r%. U. 8. kg/hl
1 0.03613 | 62,4283 | 1685.56 1000 T7.6893 | 9.71116 | 8.34545 100
27.6797 : 1728 46650 27679.7 | 2150.42 | 268.803 231 2767.97
0.01602 0-35737 1 a7 16.0184 | 1.24446 | 0.15556 | 0.13368 | 1.60184

0.55033 | 0.52143 | 0.03704 1 0.50827 | 0.04609 | 0.55762 | 0.34951 | 0.05033
0.001, | 0.43613 | 0.06243 | 1.68556 1 0.07769 | 0.39711 | 0.38345 | 0.10

0.01287 | 0.34650 | 0.80356 | 21.6962 | 12.8718 1 0.125 | 0.10742 | 1.28718

0.10207 | 0.53720 | 6.42851 | 173.570 | 102.974 8 1 0.85937 | 10.2074

0.11983 | 0.54320 | 7.48052 | 210.974 | 119.826 | 0.30920 | 1.16365 1 11.9826
0.01 0.13613 | 0.62428 | 16.8557 10 0.77689 | 0.09711 | 0.08345 1

Notations §, §, 3, ete., indicate that the §, §, 3, etc., are to be replaced by 2, 3, 4, ete., ciphers.
Example—1 kg/m3 =0,33613 =0.00003613 Ib. /in8.
Courtesy Carnegie Steel Co.
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EQUIVALENTS OF MEASURE
ENERGY, WORK, HEAT

1 dyne-centimeter =1 erg =0.00101979 gram-centimeter =0. 1787612 foot-pound.
1 gram-centimeter =080.5060 er =0, $7233 foot-pound.
1 foot-pound = 13557300 ergs = 13825.5 gram-centimeters,
x Horsepower-hour |p, 1 3 Thermal Units
Kilogram-| Foot- = Kilowntt-| Joules, |s—m— ~
meters, | Pounds, | y. g Metric hours, | 'hours, lUTﬂergl. B't'n T. U. | Calorie,
keem | feelbs. | 5Poh [76kgemen| 00 55 kweb is il i

1 7.23300 | 0.53653 | 0.53704 | 0.52778 | 0.52724 | 9.80597 | 0.39206 o.i:mz

0.13826 1 0.55051 | 0.55121 | 0.53840 | 0.43766 | 1.35573 | 0.51285 | 0.33239
273745 | 1950000 1 1.01387 | 0.76040 | 0.74505 | 2684340 | 2544.65 | 641.240

1052910 | 0.98632 1 075 | 073545 | 2647610 | 2509.83 | 632.467
360000 | 2603880 | 1.31509 | 1.33338 1 0.08000 | 3530147 | 3346.44 | 843.280
367123 | 2655403 | 1.34111 | 1.35072 | 1.01979 1 3600000 | 3412.66 | 859.975

0.10198 | 0.73761 | 0.58725 | 0.88777 | 0.52833 | 0.52778 1 0.50480 | 052380

107.577 | 778.104 | 0.33030 | 0.33984 | 0.52088 | 0.32930 | 1054.90 1 0.25200

426,900 | 3087.77 | 0.515659 | 0.51581 | 0.31186 | 0.51163 | 4186.17 | 3.96832 1
POWER, RATE OF ENERGY AND HEAT

l erg per m =1 dyne-cm,r’lee. = 0.00101979 m-cm[m-onmﬂlﬂ foot-pounds /see.

per s d =080.5066 ergs/sec. =0. 37238 foot-pounds/sec.
i ?oob—pound per = 13557300 ergs/sec =13825.5 gram-cm/sec.

Kilogram-| Foot- Horser T Thermal Units
meters | pounds | U. 8., | Metric, | Poneelet, Kilowatt,| Watts, per Sec.
per per 550 75 100 kw. |107ergs/s| B. T. U.| Calorie
Second, | Second, |ft.-lba./s | kg-m/s | k&-m/s btu/s | kg-cal/s

kg-m/s |ft-lbs./s

1 7.23300 | 0.01315 | 0.01333 | 0.01 |0.20806 | 9.80597 | 0.50206 | 0.§2342
0.13826 1 0.51818 | 0.31843 | 0.51383 ﬁggg 1.35573 | 0.51285 | 0.§3237

76.0404 | 550 1 1.01387 | 0.76040 | 0. 745.650 | 0.70685 | 0.17812
76 | 542.475 | 0.98632 1 0.75 | 0.73545 | 735.448 | 0.60718 | 0.17569
100 | 723.300 | 1.31509 | 1.33333 1 0.08060 | 980.597 | 0.92957 | 0.23425
101.979 | 737.612 | 1.34111 | 1.35072 | 1.01979 1 1000 | 0.94796 | 0.
0.10198 | 0.73761 | 0.31341 | 0.31360 | 0.31020 | 0.001 1 0.59480 o.ismo
107.577 | 778.104 | 1.41474 | 1.43436 | 1.07577 | 1.05490 | 1054.90 0.25200

x
426.900 | 3087.77 | 5.61412 | 5.09200 | 4.26900 | 4.18617 | 4186.17 | 3.06832

VELOCITIES AND ACCELERATIONS
1 kine =1 centimeter per second =0,0328083 foot r second,
1 radian per secnnd =57. 2958 degrees per sec. =0.150155 revo]utions per see.

1 gravity =080.5066 per sec, per sec. =32,1717 feet per sec. per see.
Meters, | Feet Kilo- Meter Feet Miles Kilo-
r per Miles Knota meters per per per  |meter

pe
Second, | Second, iper Hour,jper Hour,| Hour, | sec/sec | sec/sec | hour/sec | hour/sec
ft./s M/h U.8. .|km/h m/s? ft./s2 M/h-a km/

m/s
1 3.28083 | 2.23603 | 1.94254 3.6
m 1 0.68182 | 0.59200 | 1.09728

0

0. 1.46667 1 0.86839 | 1.60935
L0.51479 | 1.68894 | 1.15155 1 1.85325

0.27778 | 0.91134 | 0.62137 | 0.53050 1

1 3.28083 | 2.23003
0.30480 1 0.68182 | 1.
0.44704 | 1.46667 1 1
0.27778 | 0.81134 | 0.62137 1
Notations §, 3, &, ete., indicate that the §, 3, &, ete., are to be replaced by 2, 3, 4, ete., ciphers,
Example—1 Calorie =0.5 1163 =0.001163 kilowsatt-hours,
Courtesy Carnegie Steel Co.




HOLLOW SQUARE SECTIONS
AREAS AND RADII OF GYRATION

Radius of Gyration — YEF.
Area — (D2 — d2) sq. in. 12

Side |Elem- Thickness, t, Inches
Dinfonts\ ™31 8 136 | 3% | % | % | 2% | 1 |13 | 14| 1% | 10 | 156 | 13 | 1% | 2
=2 | a| 175 211
T T2 .70
3| a| 275 336
r| 113 110
4 | A| 375 461 544 7.00
r| 153 151 149 144
5 | A| 4.75| 586 694 9.00| 10.94| 1275
r| 104 192 180 1.85 180 176
6 | A| 575 7.11 8.44| 11.00| 13.44| 15.75| 17.94] 20.00
¥ 2.35| 2.33| 230 2.25) 221 217 212 208
7 | A| 675 836 0.94 13.00| 15.94| 18.75 21.44| 24.00| 26.44| 28.75
r| 276| 273 271| 2066 262 257 253 248 244/ 240
8 | A| 775 90.61| 1144 15.00| 18.44| 21.75 24.94] 28.00| 30.04| 33.75| 36.44| 39.00
r| 817| 314 312 307| 302| 298 293 280 284 280 276 272
o | A| 8.75| 10.88| 1294] 17.00| 20.94| 24.75| 28.44| 32.00| 35.44 38.75| 4194 45.00| 47.94| 50.75
r| 357| 3.55| 3.53| 3.48| 3.43| 338 334| 329 3.25| 3200 3.16| 3.12| 308 3.05
10 | A| 975 12:11) 1844 1900 23.44| 27.75 31.04| 36.00( 30.04| 43.75| 47.44| 51.00| b54.44| 57.75| 60.94| 64.00
r| 398 396| 3903 38s| 384l 370 374 370 3.65 361 3.57| 3.52| 348 344| 340 3.37
11 | Al 1075| 13.36| 15.94| 21.00| 25.94] 80.75| 85.44| 40.00| 44.44| 48.75) 52.94| 57.00| 60.04| 64.75| 68.44| 7200
r| 439 437| 434 "420| 424 420 415 4.10] 406 4.01 397 393| 388 384 380 3.76
12 | A 1175| 14:61| 17.44| 23.00| 28.44| 83.75| 38.94| 44.00| 45.94| 53.75| 58.44| 63.00] 67.44| 7175 7594 80,00
r| a0l 477| 4.75| "a70| "4.65| 460 456 4.51| 4.46| 442 437| 433| 420 425 420 4.16
13 | A| 1275| 15.86| 18.94| 25.00| 30.04| 36.75 42.44| 48.00| 53.44| 58.75| 63.94| 69.00] 73.04| 78.75| 83.44| 88.00
r| 521| 518 16| 511 506 501 496 492 487 4.82 478| 474] 4.69| 465 461 4.56
14 | Al 1375| 17.11| 20.44| 27.00| 33.44| 30.75| 45.04| 52.00| 57.04| 63.75| 69.44| 7500 80.44| 8575 00.94| 96.00
r| 561 550 556| 551 547| 542| 537 532 5.28 523 518 514] 5100 505 501 497
15 | A| 14.75| 18:36| 21.04| 20.00| 35.04| 42.75| 49.44| 56.00| 62.44| 68.75| 74.04| 81.00| 86.94| 9275 98.44| 104.00
r| 602 ‘6.00| 597| 592 587| 583 578 573 568 564 550 555 550 546 541 537
16 | Al 1575 19.61| 23.44| 31.00( 38.44| 45.75| 52.94| 60.00| 66.94| 73.75| 80.44| 87.00| 93.44| 99.75| 105.94| 112.00
r| 643 6.41] 6.38] 6.33) 6.28) 6.23| 6.19| 6.14| 6.09 604 6.00 505 591 586 582 577
17 | A| 1675 20.86| 24.94| 33.00| 40.04| 48.75| 56.44| 64.00| 71.44| 78.75| 85.94| 93.00| 99.94| 106.75| 113.44| 120.00
r| 684 681 679 674 6.69| 6.64| 6.59| 6.54] 6.50| 6.45| 6.40| 6.36| 6.31) 6.27| 6.23] 6.18
18 | Al 1775 22.11| 26.44| 35.00| 43.44| 51.75| 59.94| 68.00| 75.94| 83.75| 01.44| 90.00| 106.44] 113.75| 120.94] 128.00
r| 7.25| 7.22| 7.20] 7.15| 7.10| 7.05| 7.00| 6.95| 690 6.88 6.81 676| 672 667 6.63 658
19 | Al 18.75| 23.36| 27.04| 37.00| 45.04| 54.75| 63.44| 72.00| 80.44| 88.75| 06.94| 105.00| 112:94| 120.75| 128.44| 136.00
r| 786l 7.83| 7.61 7.56| 7.51| 7.46| 7.41| 7.38| 7.31| 7.26| 7.22| 77|  7.12| 7.08] 7.03 699
20 | A 19.75| 24.:61| 20.44] 30.00| 48.44| 57.75| 66.04| 76.00 84.94| 0375 102.44| 111.00| 119.44| 127.75| 135.94| 144.00
r| 806 804l 801 76l 701 787l 7.820 777] 7.72| 767 762 7.58] 7.52] 749 7.44| 730

Courtesy Carnegie

Steel Co.
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EXPANSION OF BODIES BY HEAT

The linear coefficient of expansion of a body is the rate at which the unit of length changes,
under constant pressure, with an increase of unit or one degree of temperature; the square sur-
face coefficient of expansion is, approximately, two times, and the cubical or volumetric coeffi-
cient three times the linear coefficient of expansion. A bar, if not fixed, undergoes a change
inlength =Itn, where 1 is the length of the bar in inches, t the number of degrees, n the corres-
ponding linear coefficient; if fixed at both ends, the internal stress per unit of area =tnE,
pounds per square inch, where E is the modulus of elasticity, and the total temperature stress =
AtnE, pounds, where A is the cross section of the bar in square inches.

To find the increase of a bar due to an increase in temperature, from the table, multiply the
Lenglt&o! the bar by the increase in degrees and by the coefficient for 100 degrees, and divide

v 3

COEFFICIENTS OF EXPANSION FOR 100 DEGREES =100n

Linear Expansion Linear Expansion
Substance SBubstanee
Centigrade|Fahrenheit| Centigrade|Fahrenheit
Metals and Alloys Stone and Masonry
Aluminum, wrought...| .00231 00128 Ashlar masonry..... 00063 00035
................ 00188 00104 Brick mnsom?'. vore| 00055 .00031
2y o d Sl S 00193 00107 Cement, portland...| .00107 00059
............. 00181 00101 Conerete...........| .00143 00079
.............. 00168 .00093 * _ masonry.....| .00120 00067
........ 00183 00102 Granite, ..........| .00084 00047
................ 00150 00083 Limestone. ........| .00080 00044
....... 00106 00059 Marble............| .00100 00056
........ 01120 00067 Plaster............| .00166 00092
........... 00124 00069 Rubble masonry....| .00063 00035
................ 00286 00159 Sandstone.........| .00110 00061
00126 00070 LY e e L 00104 00058
i & 00050 Timber
Platinum-Iridium,159%; s
o e e s 00081 L00045 Fir 00037 00021
Bl o 00192 00107 Maple L parallel 00064 00036
Steel, cast. .......... 00110 00061 Oak to fibre 00049 00027
S 00132 ..00073 Pine 00054 00030
S Imedinm, s 2. 00120 00067 Fir e 0058 0032
T R 00110 | .00061 [ Maple [ PUPERE ]| .0048 0027
A e ...| 00210 00117 Oak s L0054 .0030
Zine, rolled. . ........ .00311 | .00173 || Pine 9 0034 .0019
Miscellaneous Solids Liquid Substances| Volumelric Expansion
Glass. . .| .00085 | .00047 || Alcohol..... 104 058
00079 00044 Acid, nitric, 110 061
.| 05980 .03322 ** sulphuri 063 035
.| 02785 01547 Mereury.... . 018 010
e 00036 00020 0il, turpentine, 090 050
EXPANSION OF WATER, MAXIMUM DENSITY =1
Co | Volume |[C° | Volume |/Ce | Volume |[C° | Volume |[Co ’ Volume [[C® | Volume
4 | 1.000126 || 10 | 1.000257 | 30 | 1.004234 | 50 | 1.011877 | 70 | 1.022384 || 90 | 1.035829
0 | 1.000000 || 20 | 1.001732 i 40 | 1.007627 || 60 | 1.016854 r 80 | 1.029003 || 100{ 1.043116

Courtesy Carnegie Steel Co.
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DECIMAL EQUIVALENTS FOR VULGAR FRACTIONS

The figures in central columns give the decimal parts in inches of the fraction at the left in column marked

inches, and decimal parts of one foot for inches and fractions of inches shown in eolumn to the right, marked
foat. Example, 14 inches=.1250 inches. 114 inches==.1250 feet.
inches| Decimal Inches| Decimal Inches| Decimal | Foot || Inches Foot
00562 25562 5052 ] Od
0104 L2604 5104 6 043
Yo 015625 174 . 2650625 B4y 515625 | Gy 11 9%
0208 . 5208 16 [
0260 2760 5260 913
152 | 03125 %a | 28125 174 | 53125 | 6 2642 95
0364 L2865 5364 LB 047
0417 12017 5417 | 6 ol3
i (046875 194, 206875 85 546875 | 64y Bl 9%
0521 L3021 L0921 ﬂ‘ij [
0573 -3073 5573 |6 911
Yia | .0625 Bin | .3125 Bho | 5625 | 634 134s 95
0677 3177 SOT77 5}‘ 91
0729 3229 5729 614 9,%
B 078125 4y 328125 BTl 578125 | 6] 534y 01 i
L0833 .3333 .5833 |7 10
L0885 .3385 5885 T 10 ‘,
s | 100375 134 | 134375 194, | 50375 | 7% | #v4a 1085
L0080 3490 5990 7 10
L1042 3542 6042 ?% 0
T 109375 2%y . 359375 80y 609375 | 74 b T 10_{5__
L1146 3646 L6146 7 1P5
.1198 L3698 6108 7£ 104
15 1250 4% 3750 b 6250 7 h 10
L1302 L3802 6302 ?Q lgﬁ
L1354 3854 B354 7 1005
s | 140625 Mg . 300625 4Gy 640625 | 71k 5T 10}
1458 .3058 6158 |73 1094
1510 4010 6510 Tj 10 2
e . 15625 18y 40625 21ha 65625 17 Mg 105
L1615 4114 615 718 1013
L1667 A167 6667 8 11
ilhy 171875 2744 421875 435, 71875 | 8% B 11144
771 A271 6771 Blg 115
L1823 4323 6823 Bfg 11
Ha L1875 TAa 4375 e L6875 8 g 11
.1927 4427 L6027 R‘:’: 11
1979 L4470 6979 & 1135
134, | .203125 20hs | 453125 407 | 703125 | 8y Slin 1145
.2083 4553 083 | 814 1144
L2135 4635 7185 8 114%
e | 21875 155, | 46875 2 | 71575 | 833 || 334e 1
L2240 4740 7240 11
2292 AT92 7292 A’ ll%
185 24375 iy A84375 4T LTH375 | 8} B 11
.2395 4806 L7396 8 1174
L2448 4048 748 | 8} 111§
£ 25000 1y 5000 LY Fer/ 9 1 12
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ILLUSTRATING SYSTEM OF TRUSS JOISTS WITH STRUCTURAL STEEL FRAMING

Structural Steel by St. Faul Foundry Co. Joists by Truscon Steel Co.
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Beams, American, Standard Connactlons ........................ .. 136-137

Bethlehem, Dimensions, Properties, Safe Loads........... 43-562
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Calculations for
Carnegie, Dimensions, Properties, Safe Loads
Standard American, Dimensions, Properties, Safe Loads., 13-21
Unsupported Laterally, Allowable Stress...........cc0uveua 160
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ROy BT RNl . o E s Tk o e nia s AE o s hes Sl r i e p e h 306-307

Carnegie Sections, Beams, Dimensions, Propertles. Safe Loads.. 24-41

Beams, Light, Standard Connections.......... . 138-141

Columns, Dimensions, Properties, Safe Loads.. 103-111

Cast Iron, Bases, Miscellaneous....... v vvrrvusnrasrnss 172-173-175

Bevel Washers.......... % S e 181
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Columns, Notes on Safe Loads ......................... 166
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Watertight, RINEE QN0 COVELE. <o vioss s aiion siaisaaine e s als/oieitisiom s 193
TSt b I L et N S ST TR SR s Y SR G R 201
Web Shear, Maximum, See Dimensions and Properties of Chan-
nels, Beams, etc.
Weights, See Dimensions and Properties of Angles, Channels,
Beams, etc.
BTE i R R F R e e R M L e e 151
Barg, Square and Round.. ... ... icociiseh e seaiersnes 82-83
Bullding COntbare. .. oovviveiismniisn b orrs nnmrtns enmness 264
Bullding Materfal...........ccvvrurerinrnnenscanarnnnes 264
aat drnniC i T e U R G S D e 166-171
CREE IPon PHRESIL . o v v s i s b arn s e e i S 180
Checkered Plates.........ccovevireuniieneseecsnsansnnns 289
Cormugated. Sheats: i A b= I M S SR 288
MEROIING OIS oo as s e Tenaer (o s leta arals i d i < Sre 5 AT 300-302
Rallroad RaflB....,..ccsceiesmsrninssssnsansnansssassns 88
Rivets and Round Head Bolts..........occiiiiiiinenns 302
Booling Metardllo ., oo e e s e e e 277
o STy T W N (e i B e 1 1 i S e 162
i A L e R T e S e A R S e e 154
Turnbuckles....... N8 e i S Ty A e ) 4 TR Tt o (L T 204
NV BTN E INOR B OTE: (a2 siei o4/t xi1k s 576 slie 40, mYe,£10F e o 15 0 wth o si8 [egmihls o iwminfls 312
Wind Pressure on BooT8. . .ccucoromnmsnnsmsamenssmnsssssnnnsssessss 278
Window Boxes, Wrought Iron 3L - 210
Window Grilles, Wrought Iron and Wire A 234
I O T N B e e N e S NG s o A LI e bt SV 234
4 re o b MO L e TR L Ty B R e e e s A S A B S e S g 240
WD QO SIE,  CRME TIOIX v < s v stnincs b wle s wisis s vis ok ine 3 s uads 5003 o 5o L wila s 208
] e R T g S S T Pt o M S e 299
Wire Rope, Strength and Welght. . ..usieupnisiomesivanasonasnsnne 299
Wire WIndow GUATAS......ovnrnvsnsinevoariorssssnanssssrasnssssss 234
Wood Columns and Beams, Safe Loads ........................... 310-311
Wood Floors, Notes on m
Wood Screws, Sizes....... 299
Writing Desks, Prison 241

Zees, Properties of ...ccvvienivianines TRl e alat T e S e L R el 163
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TRAFFIC FACILITIES

Trucks—Our fleet of motor trucks ranging from one
k 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-
I‘ nections with the eight principal railroads of
| the Northwest. Shipments are made on day
of loading.

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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