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)preface to 4tb JEbition, 1896. 

In thi s edition of "Column T ables," the object has 

been to give sufficient data, that the system of "Gray 

Column Construction," as applied to Steel Skeleton 

Buildings, may be clearly shown. 

The primary result of the method of construction is 

an entirely independent steel structure, thoroughly braced 

and vertical, which does not need partitions or walls, 

either inside or out, to keep it in position, and capable of 

supporting all of the other materials used in the construc

tion of the building. 

As the Columns can be manufactured by any bridge 

company, and the angles and plates used in their construc

tion are rolled by all structural mills, they can be obtained 

readily at any time. 

In addition to the above, the engineering work in 

connection with the steel is reduced to a minimum; the 

cost, and time of erection, and the weights of connection 

details are materially lessened. 

During the past year fourteen different bridge com

panies have furnished one or more Jots of "Gray Columns." 

J. H . .GRAY. 
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ECCENTRIC LOADS ON GRAY COLUMNS. 

Number of rivets required in the two sets of tie plates 

nearest the point of application of the load: 

For ~-inch rivets, .00011 P = N 

U .00008 P= 
Ys .00006 P = N 

I .00004 P= 
P = total eccentric load applied. 

N = number of rivets required. 

= the number of rivets required to transmit U P from 

point of application of load upon one member of the column 

to the other three members. 

The same result may be arrived at by the following formula, 

from which the above co-efficients were derived: ·75 Ps in which 
2 X 

P = total eccentric load applied and S = value of one rivet in 

single shear. 

RANKINE 'S FORMULA FOR ECCENTRIC LOADS. 

L = load. 
dO = distance from center of column to point of application. 

d i = distance from center of column to extreme fibre. 

K = allowed strain per square inch from table pages 46-47. 

r 2 =:= radius of gyration squared, for column used. 

A = total area required for load. 

Ai = area required for load itself. 

A 0 = area required for load account of bending. 

A = Ai + AO = -KL + Ld' dO Kr"' 
-43-



SQUARE COLUMNS. 

/ 
,:-", 

-.,." ,-

PLAN OF COLUMN SHOWING METHOD OF INCREASING 
SECTIONAL AREA. 

For Dimensions A, B, C, E. see Tables of Safe Loads. 

30-INCH COLU~IN. 
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COLUMNS F'OR WALLS AND CORNERS OF' 

BUILDINGS. 

WALL COLU)IN. 

For Dimensions A, B. C, D, E, see Tables of Safe Loads. 

~ ... c.-!-.-e ... ~ 

................. 

CORNER COLU ~IN. 

-4fi-
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STRAINS PER SQUARE INCH FOR VARIOUS VALUES OF 

.. r " FROM 2 TO 9 , VARYING BY 1 OTHS . 

By THE FORMULA 17100-57~ For 12, 16, 20 and 30 ft. Lengths. 

CI r" 12 feet. 16 feet. 20 feet. 30 feet. 

2 .0 12996 1J628 10"260 6840 
2.1 13 191 11888 10;;85 7329 
2 .2 13369 12128 10882 7773 
2 .3 13531 123t 1 11152 8178 
2A 13680 12M0 11400 8550 
2 .5 13817 12722 11628 8893 
2 .6 13943 12890 11 889 9203 
2 .7 14060 13047 12038 9500 
2.8 14169 13191 1221~ 9772 
2 .9 14270 133?6 12383 10024 

3 .0 14364 13452 12540 10"260 
3.1 14452 13570 12687 10480 
3.2 14535 13680 12825 \0687 
3 .3 14613 13784 12954 10882 
3 .4 14686 13881 13076 11005 
3.0 14755 13973 13191 11237 
3 .6 14820 14059 13300 11400 
3.7 14882 14142 13403 11554 
3 .8 14940 14220 13500 11700 
3 .9 14995 14293 13592 11839 

4.0 15048 14364 13680 11970 
4.1 15098 14~30 13763 12095 
4 .2 15146 14494 13843 12215 
4.3 15191 145.'>4 13919 12328 
4.4 15235 14612 13991 12436 
4.5 15;)76 14U68 14060 12540 
4.6 15316 14720 14126 12639 
4.7 15353 14771 14189 12734 
4.8 15390 1~820 14250 12825 
4.9 15425 14866 14308 12912 

5.0 15458 14911 143~ 12996 
5.1 15491 149M 14417 13076 
5.2 155:i"Z 14995 14469 13154 
5.3 15551 15035 14519 132"29 
5A 15580 15073 H567 13300 
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STRAINS PER SQUARE INCH FOR VARIOUS VALUES OF 

.. r" FROM 2 TO 9 VARYING BY 1 OTHS . 

By THE FORMULA 17100-57 .!... 
r 

"r" 12 feet. I 

5.5 15608 
5 .6 15634 
5.7 15660 
5.8 15685 
5.9 15709 

6.0 15732 
6.1 1m54 
6.2 15776 
6.3 15797 
6.4 15617 
6 .5 15837 
6.6 15856 
6.7 15675 
6.8 15693 
6 .9 15911 

7.0 15927 
7 . 1 15944 
7.2 15900 
7.3 15976 
7.4 15991 
7.5 16006 
7.6 16020 
7 .7 16034 
7 .8 16048 
7.9 16061 

8.0 16074 
8 . 1 16087 
8.2 16100 
8 .3 16111 
8.4 16123 
8.5 16134 
8 .6 16146 
8.7 16157 
8 .8 16167 

16 feet. 

15110 
15145 
15180 
15213 
15245 

15276 
15306 
1533.5 
15363 
15390 
15416 
15442 
15467 
15490 
15614 

15636 
15659 
15680 
15601 
15621 
15641 
15660 
15679 
15697 
15715 

15732 
15749 
15765 
15781 
15797 
15612 
15627 
15842 
15656 
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For 12, 16, 20 and 30 ft. Lengths. 

20 feet. 30 feet. . 

14613 13369 
14657 13436 
14700 13500 
14741 13562 
14781 13622 

!4S20 13680 
14858 13736 
14894 13790 
14929 13843 
14962 13894 
14995 13943 
15027 13991 
150.58 14038 
15088 14082 
15118 14126 

15146 14169 
15173 14210 
15200 14250 
15226 14289 
15252 14321 
15276 14364 
15300 14400 
15323 14435 
15346 14469 
15368 14503 

15390 14535 
15411 14567 
15432 14598 
15452 {4628 
15471 14657 
15491 14686 
15609 14714 
15528 14742 
15546 14769 



REPORT OF 

TESTS OF' 14-INCH GRAY COLUMNS 
TESTED IN TIlE HYDRAULIC MACHINE OF THE I( KEYSTONE 'BRIDGE 

WORKS ." AT PITTSBURG, PA ., J ULY 19,1893. By C. P . BUCHANAN, JR. 

14-1n. Column. l1·ft. O·in. L ong. Area. Section. 19.1 Sq. in. 

DeBection s 10 Iuches. 

Loads. 
Compression ill Inches 

Vertical. I HorizolltHI. 

Under I/d. Permanent Under L'd. Perm'nt. Under L'd . Penn'nl. 
--- ------

49100 .0132 .0005 . OlD .000 .030 .010 

100100 .0297 .OOOU .015 .000 .040 .010 

\49500 .0373 .0013 .020 .005 .070 .040 

200'200 .0490 .00'..5 .020 .005 .0&1 .O~O 

224900 .0565 .0053 .020 .005 .090 .050 

249600 .0622 .0053 .025 .0lD . 1I0 .060 

275600 .0695 .0042 .030 .0 lD . 120 .070 

ao:roo .0745 .0048 .030 .015 . 130 .090 

325000 .0788 .0061 .030 .010 .130 .080 

349700 .0865 .0066 .030 .010 .130 .080 

37~ 100 .0920 .0068 .030 .010 .130 .080 

400400 .0988 .0070 .030 .010 . 130 .090 

421>100 .1035 .0075 030 .010 .130 .090 

449S00 .1 107 .0077 .030 .010 .130 .0lI0 

474500 .mo .0078 .030 .010 .140 .090 

50050 . 1230 .OOP3 .030 .010 .140 .090 

523200 . 1299 .0098 .030 .005 . 140 .090 

549900 .1363 .0129 .035 .005 . 140 . 100 

574COO .1430 .0143 .0'20 .005 . 140 .100 

600000 .1507 .0172 .015 .005 . 140 . IJO 

650000 .1663 .0223 .005 .000 .150 . 110 

699·100 .1 861 .03 11 .005 .000 . 160 .130 

750 I (1() .2 ;70 .0645 .000 .000 .2~0 .210 

76~00 .3S~5 .2370 .050 .04;-; .550 ??? 

If E ,I! computed from movelnent between 200,200 Ibs. and 400,400 lbs. , is 
27,750.000 Ibs. Breaking strain per square inch coiumn section is 40,020 Ibs. 
Column failed by crippling to the left between center and forward end. 
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REPORT OF 

TESTS OF' 14-INCH GRAY COLUMNS 
TESTED IN THE HYDRAULIC MACH1NE OF THE II KEYSTONE BRIDGE 

WORKS," AT PITTSBURG, PA. , JULY 19, 1893. ByC. P . BUCHANAN, JR. 

14-1n. Column . 11 ft. 0 in. Long. Area Section 19.1 Sq. In . 

Deflections in Inches. 
Compression in Inches 

Loads. Vertical. Horizontal. 

Under L'd. Permanent Under L'd. Perman't Uuder L'd. Perman 't 
---- ---------

4)~OO .()(}8(I .0001 .000 .000 .0\0 .000 

100100 .am .0171 .020 .005 .0\0 . oro 
H 9500 .0379 .0213 .030 .005 .000 .030 

200200 .0504 .0-249 .040 .010 ??? .000 

224900 .0579 .0-263 .045 .0lD ??? .000 

249600 .06..."9 .0273 .045 .0lD ??? .000 

275600 .0694 .0279 .000 .020 .0-20 .000 

roD3OO .0754 .0291 .000 .020 .020 .000 

325000 .0804 .0291 .0"70 .0\0 .020 .080 

369700 .0879 .orol .070 .030 .020 .080 

374100 .0960 .0302 .080 .020 .0-20 .080 

400400 . 1022 .0312 .080 .020 .020 .080 

425100 .1086 .0316 .080 .020 .020 .080 

449800 .1166 .0326 .090 .025 .020 .080 

475500 .1224 .0329 .090 .029 .020 .080 

500500 . I:lli .0339 .095 .029 .020 .080 

525200 .1362 .0360 . 100 .030 .020 .080 

549900 . 1429 .0359 .100 . oro .020 .080 

574600 . 1518 .0377 . 105 .030 .020 .080 

600000 .1604 .0300 .120 .03.5 .020 .080 

650000 .1784 .0444 120 .035 .020 .080 

699200 .2021 .0549 .I:ll .050 .015 .080 

700100 .2561 .0851 .UO .080 .000 .100 

751100 .&"29 .1579 . 170 .090 .3\0 .220 

" E ll' computed from the m ovement between ~,200 lbs. and 400,400 Ibs., 
is 2tl,6&) 000 lhs. Breaking strain per square inch of column section is 
39,34') lb.. Column f~i1ed by crippling to the right and upward between 
centre q,nd plunger end. 
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REPORT OF' 

TESTS OF 14-INCH GRAY COLUMNS 
TESTED IN THE HYDRAULIC MACHlNE OF THE If KEYSTONE BRIDGE 

WORKS," AT PITTSBURG, PA., JULY 19,1893. By C. P . BUCHANAN, JR . 

14-In. Column. ll-ft. O-in. Long. Area Section. 19.1 Sq. in. 

Deflections in Inches . 

Loads. 
Compression in Inches 

Vertical. Horizontal. 

Under L'd. P~rmanent Under L'd. Perm'nt. Under L'd. Perm'nt. 
-----------

49400 .0567 .0035 .000 .000 .025 .005 

100100 .08t7 .0092 .005 .000 .075 .025 

149500 .1040 .0064 .000 .005 .095 .033 

200200 .1212 .0027 .010 .000 .125 .055 

224900 .1292 .0040 .010 .010 . 125 .055 

249600 . 1370 .0047 .007 .010 .145 .085 

275600 .1449 .0077 .010 .010 . 145 .085 

3OO3lO .1512 .0112 .020 .015 .145 .09'; 

325000 .1582 .0110 .020 .015 .145 .095 

349700 .1643 .0140 .030 .020 . 145 .095 

374400 .1722 .0177 .0"...5 .020 .145 .095 

400400 .1787 .0204 .030 .020 .145 .095 

42.~100 .1865 .0234 .030 .020 . 145 .095 

449800 .1937 .0262 .030 .025 .150 .095 

474500 .2012 .0293 .030 .025 .150 .105 

500500 .2097 .0315 .036 .025 .155 .105 

525200 .2171 .0384 .035 .030 . 155 . 105 

549900 .2237 .0431 .035 .030 . 155 .105 

574600 .2319 .0549 .040 .035 .155 .115 

600600 .2422 .0594 .040 .035 .155 115 

650000 .2624 .0812 .050 .040 .155 .125 

699400 .2912 . 1162 .060 .050 .175 .145 

741000 .4H7 .28:.>6 .085 .010 .625 .525 

II E,1t computed fro In movement between 200,200 lbs. and 400,400 Ibs., is 
24,(3),000 Ibs. Breaking strain per square inch column section js 38,800 Ibs. 
Column failed by crippliug to the right uear the forward end. The ends of 
this colUmn were not mIlled square according to the report or Mr. Buchanan . 
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REPORT OF 

TESTS OF" 14-INCH GRAY COLUMNS 
TESTED ]N THE HYDRAULIC MACHINE OF THE (I KEYSTONE BRIDGE 

WORKS ," AT PITTSBURG, PA. , JULY 19,1893. By C. P. BUCHANAN, JR . 

14-In. Column. 11 ft. 0 in. Long. Area Section 19.1 Sq. In. 

Deflections ill Inches. 

Loads. 
Compressiou in Inches 

Vertical. Horizontal. 

Under L'd. Permanent Under L'd. Perman't Under L'd. Perman't 
----- -------------

49400 .0080 .0005 .ouo .000 .020 .000 

10: 100 . 02~5 .0047 .005 .000 .020 .000 

149500 .03.0 .0067 .005 .000 .020 .000 

200200 .0484 .0069 .005 OOQ .020 .010 

224900 .0569 .0011 .010 .000 .030 .020 

249600 .0615 .0079 .015 .000 .050 .040 

275600 .0677 .0085 .010 .000 .070 .060 

300300 .0742 .0097 .010 .002 030 .070 

325000 .0307 .0171 .010 .002 .080 .030 

349700 .0864 .0117 .010 .005 .osa .080 

374400 .0927 .0120 .010 .005 .080 .030 

400400 . 1007 .0132 .015 .000 .030 .080 

425100 .1047 .0138 .015 .000 .080 .030 

449800 .1127 .0145 .015 .000 .080 .030 

475500 .1185 .0155 .015 .003 .080 .030 

• 5U0500 .1267 .0167 .015 .005 . oro .080 

525200 .1332 .0178 .0:5 .005 .080 .01>0 

54990Q .1402 .0189 .020 .005 .030 .030 

574600 . 1479 .020. .020 .005 .080 .080 

600600 .1562 .0226 .025 .005 .080 .080 

650000 .1725 .0272 .030 .005 .080 .080 

699400 . 1932 .0363 .035 .015 090 .080 

750100 .2307 .0516 .065 . 03~ . 100 .030 

764400 30) .... 0 .1G.'j2 .285 I .215 I .080 ??? 

II E," computed from the movement between 200,200 Ibs. and 400,400 Ibs., 
is 26,680.000 Ihs. Breaking strain per square inch of column section is 
40,020 1bs. Column failed by crippling upward at rear or plunger end. 
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METHODS OF FIRE-PROOFING COLUMNS. 

SQUARE, ROUND CORNERS. 

SQUARE. 

-52-



METHODS OF FIRE-PROOFING COLUMNS. 

ROUND. 

OCTAGON. 
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BRACKET CONNECTIONS. 

CONNECTION FOR 

I2-I NCH BEAM . 

IT 
Q : Q 
Q : Q 

l-F- ... ~ . .. 
Q : Q 
Q : Q 

I-- 'r-
• • r.". 

I Q Q 9 • • Q 

• • Q 

• • Q 

• • Q . 

• • Q 
• • Q 

• • Q Q 

• • p 

CONNECTION FOR PLATE 

GIRDERS - COLUMN SPLICE. 
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CONNECTION FOR 

I S-I NC H BEAM. 

Q () :1/ ~ 
() 

' (i , , 
~ 

VI- L--~ 
ECCENTRIC CONNECTION 

FOR I 2-I NCH BEAM. 



BRACKET CONNECTIONS . 

CONNECTIONS FOR 
TWO BEAMS. 

T 
~ ~ 
~ 
L[tjJ 

CONNECTION FOR 
5,6, 7 AND 8-INCH BEAMS. 
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..--

C) I ~ : :~ ~~ ~~j . 
C) : Q: 
~~V 

....... 
ECCENTRIC CONNECTION. 

CONNECTION FOR 
9 AND IO-INCH BEAMS. 
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CONNECTIONS FOR BEAMS OF DIFFERENT 

SIZES, 

IS"l WITH 12' I 
12' CONN . 

~ r-~::==;=T~=t 
.... ... .. . ....... 

IZ " STD CONN. 

IS'I WITH 10'1 
15'5T'0 CONN. 

IO~ ST'O CONN. 

15' I WITH 9' I 
15"5T'0 CONN . 

;i! 
0 .. " !... 

~ 
0 ....•.. · ··0 0 

~ 0 0 '0 
'" 0 

.~ 

15' 1 W I TH 8' 1 
I~' ST'O CONN . SPL rAC~ 

......... 

-58-

IS" I WITH 7" I 
I~'F· ~~N~._ 

15" I WITH 6' I 
15"3rnCOHH. 

~ 'Q 
1 () 

. .. ~ ... '(l-o'~;"~'--'~:=;:;9 

~ 0 fo~l-l~ 
"'" 8T'O CONN. 

12"1 WITH 10' 1 

~'sro. COHN. 
Sl'L FACE. 

12' I WITH 9" I 

12' 1 WITH 8" 1 



CONNECTIONS FOR BEAMS OF DIFFERENT 

SIZES" 

12."1 WITH 7 " I 
12." ST'D CONN . SPL.FACE . 

~ 
'" . ~ . 

'" 

12"1 WITH 6" I 
12'S1'O CONN . SPL.FACE. 

6 " STO CONN 

10"1 WITH 9 " I 
~. 5T '0 CONN. 

;i! 
"? 

.. ~ 

10"1 W I TH 8 " 1 

10"1 WITH 7" I 
1" Sl'O CONN. 

10"1 WITH 6 "1 

9" I W I TH 8" 1 

9" 1 WITH 7" I 

9"1 WITH 6 "1 

8"1 WITH 7"1 

8"1 WIT H 6"1 

7"1 WITH 6 " 1 
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STANDARD GAUGES FOR ANGLES, 
TEES AND ZEES. 

'-L '-1- ~' 
. I , I t- ---

.:.. -j- - - "'< 
: ..c . ' ~ - ~ : J ____ .- 1 
.1.l __ ,----

'0 
Rivet Rivet < ~ 

Flange Gauge Flange Gauge Depth Flange ... 
or or " 0 

F A F A D F "" ~ 

Bolt Bolt " " '" . ~ 

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

7" 3~" 1" 5" 2~" ~" 6" 3W 2" I " 

6 3% I 4% 2Ys ~ 5 3X 1% Yo 

5 2X I 4 IU ~ 4 3 1% Yo 

4~ 2% I 3% lU Ys 3 2~ 1% % 
4 2y{ 1 3 llo Ys 
3% 2 I 2% 114 % 

3X 1% r. 2% I,'. ~ 

3 1% r. 2X IYs % 
2X 1% ~ 2 1 % 

2~ 1~ X 1% Yo % 
2X 114 % 1% % ~ 

2 IYs Ys I X Ys X 

1% U Ys I % (I, 

1% 

I 
fa ~ 

I~ X ~ 

IX 10 % 
IYs Ys ¥.i 

l I 'a Ys Ys 
1 t. Ys 

r. ~ Ys 

~ ,'. X 

Ys ~ j\ 

-66-



WEIGHTS AND AREAS OF" ANGLES. 

EQUAL LEGS . CARNEGIE. 

Size in 
Inches 

- - -
6 x 6 
6 x 6 
6 x o 
(\ x6 
6 x 6 
6 x 6 
6 x6 
6 x6 

!\ x5 
5 x 5 
5 x5 
5 x5 
5 x l) 
I) XG 
5 x 5 
~ x5 
5 x5 

4 x4 
4 x4 
4 x4 
4 x4 
4 x4 
4 x4 
4 ><4 
4 x4 
4 14 

3J4 x~J4 
3~ x3}2 
3~x3~ 
3~x3~ 
3J4 x3J4 
3J4 x3J4 
3J4 x3J4 
3%x3J4 

3 x3 
3 x 3 
3 1 3 
3 x 3 
3 x 3 
3 x 3 
3 ,,3 

2Xx2X 
2X x2¥. 
2¥. x 2¥. 
2Xx2¥. 
2X x 2X 

Thickness Weight Area. Size in Thickness W eight 
Metal . per ft. Inches . Meta l. 

~ 

*M 

Vs ... 
J4 

"I. 

Ya 

M 
*Il 

Ya 
.j: 
I. 

"Ys 

Ii 
X 

*Vs 
.j: 
·U · t. 

~ 3. 

*U 
Ya 
.jl 
'U 

Ya 
*~ 

'U 
*;1 

% 

'U 
·R 

---
33. 1 9. 74 2~ x2J4 J4 
30.9 \Ul9 2J4 x 2J4 *~ 2Il. 7 8.44 2J4 x 2J4 
26. 5 7 .78 2J4 x 2J4 l'c 
24. 2 7 .11 2J4 x2J4 ·X 
21.9 6.43 
19 .6 5 .75 

2~x2~ J4 17 .2 5.06 2J4 x2J4 *~ 2l(x 2J4 
27 .2 7. 99 2J4 x2 J4 

*;1 25 .4 7.46 2J4 x2~ 
23. 6 6.94 
21.8 6.42 2 x2 U 20.0 5 .00 2 x 2 18. 1 5 .31 
16 .2 4.75 2 x2 *~ 
14 .3 4 .18 2 x 2 
12 .3 3 .61 2 x2 "f'\, 

19 .9 5 .84 l X xl X i. 
18.5 5 .44 IX xl X Ys 
17 . 1 5 .03 IX xl X "~ 15.7 4.61 l X xl X 
14 .3 4 . 18 IX xl X "f. 
12 .8 3 .75 
11.3 3 .31 I ~ xl }<i Ys 
9.8 2 .86 l J4 xl J4 :~ 8. 2 2.40 I J4 xl J4 

1J4 xl J4 "f. 
17 .1 5 .03 
16.0 4 .69 n" xl~ ·ft 14 .8 4 .34 l l4 xll4 
13.6 3 .99 1j{ .l:I j{ 

*Va 12 .3 3 .62 1l4 .1:I X *18 
11.1 3 2~ 
9 .8 2 .87 I Ysxl Ys f. 8 .5 2.48 

I Yoxl Ys *l4 
I Ysxl Ys * r'\, 

11.4 3 .36 l Ysxl Ys ' Yo 
1U.4 3.06 
9 .4 2.75 I xl *~ 8 .3 2 .44 
7. 2 2 .11 I xl *~ 

6 . 1 1. 'i8 I xl .Ys 
4 .9 1.44 Ya x Ya .~ 

Ya x Ya *Ys 
8 .5 2 .50 
7 .6 2.22 X x X ' i'. 
6 .6 1.92 Xx X .Ys 
5.5 1. 62 
4. 5 l. 31 Yax Ya *Ys 

Angles marked thus • have finishing passes. 
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pe r ft. 

7 .7 
6.8 
5. 9 
5 .0 
4 . 1 

6 .8 
6. 1 
5.3 
4 .5 
3 .7 

5 .3 
4. 7 
4. 0 
3 .2 
2.5 

4 .6 
4 .0 
3 .4 
2.8 
2. 1 

3.4 
2.9 
2.4 
1.8 

2 .4 
1 9 
1. 5 
1.0 

2. 1 
1.7 
1.3 
0 .9 

1.5 
1.2 
0.8 

1.0 
0 .7 

0.8 
0 .6 

0. 5 

Area. 

---
2 .25 
2 .00 
I. 73 
1.47 
1.19 

2 .00 
I. 78 
1.55 
1.31 
1.06 

1.56 
1.36 
1.15 
0 .94 
0 .71 

1.30 
1.17 
1.00 
0.81 
0 .62 

0.99 
0 .84 
0 .69 
0 .53 

0 .69 
U.56 
0.43 
0 .30 

0 .61 
lUx) 
0 .39 
0 .27 

0.44 
0. 34 
0 .24 

0 .29 
0 .21 

0 .25 
0 . 17 

0 .14 



WEIGHTS AND AREAS OF' ANGLES. 

UNEQUAL LEGS. CARNEGIE. 

Size in 
Inches . 

---

7 x3~ 
7 x3~ 
7 x3~ 
7 x3~ 
7 x3~ 
7 x3~ 

7 x3~ 
7 x3~ 
7 x3~ 

7 x3~ 

6 . .:4 
6 x4 
6 x4 
6 x1 
6 x1 
6 xl 
6 x1 
6 xl 
6 x4 

6 x3~ 
6 x3~ 

6 x3~ 
6 x3~ 
6 ,,3~ 

6 x3}~ 

6 x3~ 

6 x3~ 
6 x3~ 

;, x4 
~ xl 
5 x4 
1> xl 
5 xl 
5 xl 
:; x4 
5 xl 
5 x4 

--

Thickness Weight Area. Size in Thickness Weight/ A 
Metal. per fl. Inches. Metal. per fl. rea . 

------ -- ------

I 32.3 9.;;0 5 J[3~ ~ 22.7 6.67 

it 30.5 8.97 5 x3~ H 21.3 6.25 

~ 28.7 8.42 5 x3~ *X 19 .8 5.81 

fa 26.8 7.87 5 J[3~ *H 18.3 5.37 
*X 24.9 7.31 5 x3~ Ya 16.8 4 .92 

H 23.0 6.75 5 x3~ /0 15 .2 4.47 
Ya 21 0 6.17 5 x3~ *~ 13 .6 4.00 

*h 19.0 5.59 5 x3~ ,'. 12.0 3.53 
~ 17 .0 5.00 5 x3~ *~ 10.4 3.05 

.,'0 15 .0 4.40 

~ 27.2 7.99 5 x3 U 19.9 5.84 

Ii 25.4 7.47 5 x3 X 18.5 5.44 
·X 23.6 6.94 5 x3 *U 17.1 5.03 

H 21.8 6.41 5 x3 Ya 15.7 4 .61 

Ya 20.0 5.86 5 x3 I. 14 .2 4.18 
,'\, 18.1 5.31 " x3 *~ 12.8 3.75 
*~ 16.2 4.75 5 x 3 I. ll.3 3.31 

,'. 14.3 4.18 5 x3 *~ 9.8 2 .86 
.~ 12.3 3.61 5 x3 *l's 8.2 2.40 

~ 25.7 7.55 

H 24 .0 7.06 t~x3 ti 18 .5 5.43 
*X 22.3 6.56 4~x3 X 17.2 5.06 

U 20.6 6.06 4~x3 ·U 15.9 4.68 

Ya 18.9 5.55 4~x3 Ya 14 .6 4.3il 

I. 17 . 1 5.03 4~x3 I. 13 .3 3.90 
*~ 15.3 4.50 4~x3 *~ ll .9 3.50 

i. 13.5 3.97 4~x3 I. 10.5 3.09 

*~ 11.7 3.42 4~x3 *~ 9.1 2 .67 

~ 24.2 7.11 

Ii 22.6 6.65 4 x3~ U 18 .5 5.43 

X 21. 1 6.19 4 x3~ X 17 .~ 5.06 

*U 19 .5 5.72 4 x3~ *U 15 .9 4.68 

Ya 17 .8 1\.23 4 x3~ Ya 14.6 4.30 

I. 16 .2 4.7;; 4 x3~ ... 13.3 3 .90 
.~ 14.5 4.25 4 x3~ *~ 11.9 3.:0 
i. 12.8 3.75 4 x3~ I. 10.5 3.1Y.l 

*~ 11.0 3.23 ·1 x3~ *~ 9.1 2.67 

Angles marked thus (*) have finishing passes. 
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WEIGHTS AND AREAS OF' ANGLES. 

UNEQUAL LEGS . CARNEGIE. 

Size in 
Inches. 

---
4 x3 

4 x 3 

4 x3 

4 x3 

4 x 3 

4 x3 

4 x3 

4 x3 

4 x3 

3~x3 

3~x3 

3~x3 

3~x3 

3~x3 

3~ x3 

3~x3 

3~x3 

3~x3 

3~x2~ 

3~ x2~ 

3~x2~ 

3~x2~ 

3~x2~ 

3~x2~ 

3~x2~ 

3~x2~ 

3)ix2 

3~x2 

3jix2 

3jix2 

3>ix2 

3jix2 

Thickness Weight Area. Size in Thickn ess Weight 
Metal . per ft. Inche~ . Metal. per ft. 

---- --- --- --- -------

H 17 .1 503 3 x2~ to 9.5 

% 16 .0 4 .60 :1 x2~ ~ 8.5 

*U 14 .8 4.3-1 3 x2~ °i. 7 .6 

% 13 .6 3.98 3 x2% % 6 .6 

, .. 12 .3 3.62 3 x2~ 1'. 5.5 

*Yz 11.1 3.25 3 x2Yz · U 4 .5 

i. 9.8 2 .87 

% 8.5 2.48 3 x2 ~ 7.7 . , 7.1 2.09 3 x2 ' -I. 6.8 YO 

13 ,. 15 .7 4.62 3 x2 % 5.9 

% 14 .7 4.31 3 x2 ... 5.0 

'U 13 .6 4 .00 3 x2 *~ 4 .1 

% 12 .5 367 3 x2 
., 
" 3.6 . ,. 11,4 3.3-1 

*Yz 10 .2 3.00 2~x2 ~ 6 .8 

i. 9 .1 2.65 2~x2 io 6 .1 

% 7.8 2 .30 2~x2 ' % 5.3 

*.\ 6 .6 1.93 2~x2 ' ... 4.5 

2~ x2 .~ 3 .7 
H 12.4 3 .65 

2,Vzx2 *l6 2.8 
% 1t,4 3.36 

r". 10.4 3.06 
~ 5 .5 2jixl~ 

~ 9.4 2 .75 
1 5.0 2ji xl !-> YO 

,'. 8 .3 2.43 
2)ixl~ ' % 4 .3 

% 7 .2 2.11 
2jixl~ · t. 3.7 

,'. 6 . 1 1.78 
2jixl~ *ji 3.0 

*3( 4.9 1.44 
2ji xl ~ *f. 2.3 

, .. 9 .0 2.64 

~ 8 .1 2.38 2 xl ;> 'ji 2.7 

*'."'6 7 .2 2.11 2 xl % *.\ 2.1 

% 6.2 1. 83 

"0 5.3 1.54 I ;>xl ,', 1.6 

*}.4 4 .3 1.25 l %xl 'Yo 1.0 

Angles marked thus (*) h ave finishing passes. 
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Area. 

--
2.78 

2.50 

2 .22 

1.92 

1.62 

1.31 

2 .25 

2.00 

1.73 

1.47 

1 ,19 

1.05 

2 .00 

1. 78 

1.55 

1 31 

1.06 
0.81 

1.63 

1.45 

1.27 

1.07 

0 .88 

0.67 

0.78 

0.60 

0.47 

0 .28 



,,~~I~~01? ~~ fl."~:l 
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FINISHED HEADs.-Diam. Head = 1)0 Diam. of Shank + % , Deptil of 
Head = y"ofin Diam. of Head . 

COUNTERSuNK. - Depth of Head =)0 Diam of Shank. Bevel of Head = 
00 Degrees. 

WEIGHT OF RIVETS AND ROUND-HEADED BOLTS 
PER HUNDRED. 

Diameter 
of Rivet in % )0 Yo 

Inches_ .. 
X r. 1 1% IJ{ 

--- --- - -- - - - ------ - --
Length of Weight Weight Weight Weight Weight Weight Weight Weigilt 

Rivet in in in in in in in in 
under head Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pou nds --- --- - -- --- - - - --- ---

P I.{ 5.4 12. 5 212 28 .0 42 .5 64 .6 91.0 121.8 
1% 5 .9 13 .1 22 .4 29 .5 44.6 67 .3 94 .5 127 .0 
1 ~ 6 .3 13.7 23 .5 31.0 46 .7 69.9 97 .9 132.4 
1% 6 .7 14.4 24 .7 32.7 48 .9 72.8 101.2 137 .2 
IX 7.0 15.1 20 .0 342 51.~ 750 104 .0 141 . 1 
l r. 7 .3 15 .8 27.1 35 .6 53 .3 77 .8 107 .3 145.0 
2 7 .6 16 .5 28.3 37 .0 55.2 81.3 llO .fl 149.2 
2% 7.9 17.2 29 .6 38.4 57 .5 84 .1 113 .9 154.0 
2\4 8.3 17.8 31.0 398 59.5 86 .9 118 .2 158 .2 
2% 8 .8 184 32 .1 41.5 61.7 895 122 .1 163 .0 
2% 9.1 19 .1 33 .2 43 .2 63 .9 92.2 125 .5 168.1 
2% 9 .5 198 34 .4 44 .8 fl6.0 94 .8 129.0 172.0 
2X 9.8 20 .5 35 .4 46 .1 68.2 973 13t .4 176 .0 
2r. 10. 2 21.2 36 . 1 47.7 70 .1 100 .0 135.9 lSO .3 
3 10 .6 21.9 37 .0 49 .0 72 . 1 102 .5 139.4 184.9 
3% n .o 22.7 38 .2 50.6 74. 0 105 .1 142. 5 189.0 
3J{ 11 .3 23.4 39 . 1 52.1 76 .2 107 .8 146 .1 194 .1 
3% 11.7 24.0 40 .2 53 .7 78.5 110.4 149 .6 198 .1 
3)0 12. 1 24.7 41.0 55.2 SO .2 112 .9 153 .0 202 .0 
3Yo 12 .5 25 .3 42 .0 56 .7 82.4 115 .5 156.5 206 .1 
3X 12. 8 26 .0 42 .9 58 . 1 84 .3 118.0 100 .1 210 .2 
3r. 13. 2 26 .6 44 .1 00 .0 86. 5 120 .6 163.4 214 . 1 
4 13. 6 27 .2 45 . 1 61.5 88 .7 123 .2 166 .9 218 .0 
4% 14 .0 28 .0 46 .2 63 .2 91.0 125.7 170 .2 221.9 
4U 14.4 28 .9 47 .1 65 .1 93 .4 128 .3 173 .6 225.8 
4% 14 .9 29 .5 48 .0 66 .6 

I 
95.1 131.0 176.9 229 .5 

4% 15 .3 30.2 48 .9 68 .0 97 .3 133 .6 . lSO.3 234.9 
4% 15 .7 30.9 49 .8 69 .2 99 .5 136 .2 li<3 .8 239 .0 
4X 161 31.6 51.0 709 10l.l 138 .8 187.2 244.0 
4r. 16 .5 32.2 52 .1 72.5 103.4 141 .3 191.0 248 .2 
5 17 .0 32 .9 53.3 74 .2 1052 144.0 194 .5 252.1 
5J{ 17 .6 33 .9 55 .6 77 .2 109 .8 150 .0 2013 '200.9 
5% 18.2 35 .1 56 .8 SO .3 114 . 1 155.7 208 . 1 269.7 
5X 18.9 36 .6 58 .0 83.2 1I8 .0 161 .0 214 .9 278.3 
6 19.7 37.7 59 .9 86 . 1 122 .7 166 .1 222 .0 287.1 
7 2"2.3 

I 

42 .8 67 .0 98 .4 141.1 188.0 250 .0 319.0 
8 24 .7 48 .0 76 .1 112 .2 157 .9 213 .0 278.1 353.4 
9 27 .4 53 .9 83 .9 124 .0 172 .5 234 .0 304 .9 388.4 

10 31.0 59 .0 90 .8 13.'; .9 188 .1 21'>4 .3 332.1 421.0 
12 37.7 70.9 J08.4 100 .0 221.5 298 .3 387.9 490 .0 
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TABLE SHOWING LENGTH OF RIVET 
SHANK REQUIRED TO FORM HEAD. 

PLAIN RIVETS 
COUNTERSUNK RIVETS 

cr-- -GRIPu -1)~~ 
k-- - -GRrp.,...- -!/ 

d ~::1 
~ - LENGTH - -- - ~ , I 

1E- -- lENGTH---)i 
Diameter in Iuches . Diameter in Inches. 

}O I ~ I ~ I Ji I I ~ I ~ I ~ I Ji I I 

Grip. Length in Inches. Grip. Length ill Inches. 
--

}O l }O : ~ lJi 2 2l1s }O Ills I ~ I ~ l ;li I ~ 
~ I~ 2 2l1s 2)4 ~ I~ I~ I~ J ~ 1 ~ 

~ Ii{ 2 2l1s 2~ 2~ ~ I~ I ~ 1 ~ I ~ I ~ 
l Ji 2l1s 2li :l~ 2}O I}O 1~ I~ I i{ I ~ 

I 2 2~ 2~ 2}O 2~ I I ~ I i{ I i{ l Ji lJi 
I lls 2l1s 2~ 2}O 2~ 2i{ Ills I i{ lJi lJi 2 2 
I ~ 2~ 2}O 2~ 2i{ 2Ji 1 ~ lJi 2 2 2l1s 2l1s 
I~ 2~ 2~ 2i{ 2Ji 3 1 ~ 2 2l1s 2l1s 2li 2li 
I}O 2~ 2Ji 3 3l1s 3~ I}O 2l1s 2~ 2~ 2~ ~}O 

IYs 2i{ 3 3l1s 3~ 3~ IYs 2~ 2~ 2}O 2}O 2~ 
IX 2Ji 3l1s 3li 3~ 3}O IX 2~ 2}O 2Ys 2Ys ~~ If' 3 3~ 3~ 3}O 3Ys lJi 2}O 2Ys 2X 2X 
2 3l1s 3~ 3}O 3Ys 3X 2 2Ys ~~ 2Ji 2Ji 3 
2l1s 3~ 3~ 3~ 3~ 3Ys 2l1s ~~ 3 3 3l1s 

- 2~ 31i 3Ys 3X 3Ji 4 2li 3 3l1s 3l1s 3li 
2~ 3}O g~ 3Ys 4 4l1s 2~ 3 3l1s 3~ 3l{ 3~ 
2~ 3Ys 4 4 lis 4~ 2}O 3l1s 3li 3~ 3~ 3~ 

2Ys 3i{ 4 4l1s 4li 4~ 2Ys 3li 3~ 3}O 3}O 3Ys 
2X 3Ji 4 lis 4li 4~ 4}O 2X 3~ 3}O 3Ys 3~ 3X 
2Ys 4 4~ 4~ 4}O 4Ys 2Ys 3}O 3~ 3X 3X 3Ji 
3 4~ 4}O 4~ :~ 4Ji 3 3X 3X 3Ji 4 4l1s 
3l1s 4Ys 4Ys 4X 5 3l1s 3Ji 3Ji 4 4 lis 4)4 
3li 4}O 4X 4Ji 5 fi lls 3)4 4 4l1s 4Y. 4)4 4~ 

3~ 4H 4Ji 5 5l1s 5~ 3Ys 4l1s 4~ 4X 4~ 4}O 
3~ 4X 5 5l1s f>X flYs 3~ 4)4 4~ 4~ 4~ 4Ya 
3~ 4Ji 5l1s f>X 5Ys 5}O 3~ 4Ys 4}O 4~ 4Ys 4i{ 
3X 5 fi X f> Ys 5}O 5~ 3X 4~ 4~ 4~ 4X 4Ys 
3Ji f> lIs f>~ 5}O 5Ys 5X 3Ji 4Ys 4X 4X 4Ji ~ 

4 5j{ 5}O 5Va 5X 5Ji 4 4X 4Ji 5 5 fi lls 
4 lis 5Ys 5Ys 5X 5Ji 6 4 lis 4Ys 5 f>lIs f> lIs 5X 
4X 5~ ~X 5Ji 6 6l1s 4X 5 5~ 5X 5X 5~ 
4~ 5Ys 5Ji 6 6l1s 6X 4Ys 5l1s 5. f> Ys f>~ fl}O 
4}O 5Ji 6l1s 6)4 6Ys 6}O 4~ a}O 5Ys 
4H 6 6~ 6;li 6~ 6~ 4~ 5Ys fiX 
4~ 6l1s 6~ 6}O 6~ 6X :~ f>X 5* 
4Ys fiX 6}O 6Ys 6X 6Ji 5Ji 6 

5 6Ys 6~ ex 6Ji 7 5 6 6l1s 
5l1s 6}O 6X 6Ji 7 7l1s 5l1s 6l1s 6)4 
f>lI< 6Ys 6Ji 7 7l1s 7X 5X 6)4 6\ii 

g~ 6X 7 7l1s 7ji 7Ys f>~ 6\ii 6}O 
7 7~ 7Ys 7}O 7~ 5}O 6~ Oy. 

f> Ys 7l1s 7~ 7}O 7~ 7X f>~ tly,\ 6X 
5X 7ji 7~ 7H 7~ 7Ji 5X 6X fiJi 
5Ji 7Ys 7H 7X 7Ji 8 5Ji 6Ji 7 
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WEIGHT OF 100 BOLTS W ITH SQUARE 
HEADS AND NUTS . 

Diameter 
of Bolt ___ ~in ..... in. Ji in . i<in.1 }fin . Ya in. Xin. ra in. 1 in. 

-- -- ---- --------

" " " " " " = " " Length · ..... 00 .... :Ii · .... 00 · ... 00 · ... ti • ... 00 • ... 00 • ... ui ...... III 
~'O ~'O ~'O ~'O ~'O ~'O ~'O ~'O ~'O 

under head .::;" .::;" .::;" .::;" .::;" .::;" .ril'l .::;" .::;" 
b/)" b/)" b/)" b/)" .~g b/)" . b/)" b/)" b/) " 

to Point. .~ 0 . ~ 0 .~ 0 .~ 0 .~ 0 .~ 0 .~ 0 . ~ 0 

~p.. ~p.. ~p.. ~p.. ~p.. ~p.. ~p.. ~p.. ~p.. 
---------------- --- ----

1% 4.0 7 .0 10 .5 15 .2 22 .5 39.5 63.0 

IX 4.4 7 .5 11 .3 16.3 23 .8 41.6 66 .0 

2 4.8 8 .0 12 .0 17.4 25 .2 43.8 690 109.0 163 .0 

2Ji 5 .2 8.5 12 .8 18.5 26.5 45 .8 72 .0 113 .3 169 .0 

2% 5 .5 9 .0 13 .5 19 .6 27 .8 48 .0 75 .0 117 .5 174.0 

2X 5.8 95 14 .3 20 .7 29 .1 50 . 1 78 .0 121 .8 lSO .0 

3 6.3 10 .0 15 .0 21.8 30 .5 52 .3 81.0 126 .0 185 .0 

3% 7 .0 11.0 16 .5 24.0 33.1 56 .5 87.0 134 .3 196 .0 

4 7.8 12 .0 18 .0 26.2 35.8 60 .8 931 142 .5 207 .0 

4% 8 .5 13 .0 19.5 28.4 38.4 65 .0 99 .1 151.0 218.0 

5 9.3 14 .0 21.0 30 .6 41.1 69 .3 105 .2 159 .6 229 .0 

5% 10 .0 15 .0 22 .5 32.8 43.7 73 .5 111.3 168 .0 240 .0 

6 10 .8 16 .0 24 .0 35.0 46.4 77 .8 117 .3 176 .6 251.0 

6% 25 .5 37.2 49.0 82.0 123.4 185 .0 262.0 

7 27.0 39.4 51.7 86.3 129.4 193.7 273 .0 

7% 28 .5 41.6 54 .3 90.5 135 .0 202 .0 284 .0 

8 30.0 43 .8 59.6 94.8 141.5 210 .7 295.0 

9 460 64 .9 103 .3 153 .6 227.8 317.0 

10 48 .2 70.2 111 .8 165.7 244.8 339.0 

11 50.4 75 .5 120.3 177 .8 261.9 360.0 

12 52.6 SO.8 128 .8 189 .9 278.9 382.0 

13 86.1 137 .3 202 .0 296 .0 404 .0 

14 91.4 145.8 214.1 313.0 426.0 

15 96.7 154 .3 226.2 330.1 448.0 

16 102 .0 162 .8 238.3 347.1 470 .0 

17 107 .3 171.0 250.4 364.2 492.0 

18 112 .6 179 .5 262.6 381.2 514.0 

19 117 .9 188. 0 274.7 398.3 536 .0 

20 123 .2 206.5 286.8 415 .3 558.0 

------------------ ---

Per Inch 
Additional. 1.4 2.1 3.1 4.2 5 .5 8 .5 12 .3 16 .7 91.8 
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SIZES AND WEIGHTS OF' HOT PRESSED 

HEXAGON NUTS. 

Size 01 Weight o f Rough Thickness Short Long No. of Nuts in 
Bolt. 100 Nuts . H ole. of Nul. Diameter. Diameter. 100 Ibi . 

- - - - --
X 1.3 f, X ~ .58 8000 . 

I. 2.4 ,", I. % .72 4170 . 

l' 4 .1 H l' U .87 2410. 

,'. 6 .8 H i. rs 1. 01 1460. 

~ 7. 1 ? ~ rs 1.01 1410. 

~ 9 .8 l. ~ 1 1.15 1020. 

h 14 .0 ~ !. l Ys 1.30 710 . 

% 14.7 h % I Ys 1.30 680. 

% 19. 1 y" % I X 1.44 520. 

% 22. 9 , .. U I X 1.44 440. 

~ 27.2 .. ~ 11' 1.59 370 . " 
~ 39 . B ra I~ 1.73 256. 

ra 44 . 5~ ra 1% 1.88 226. 

rs 50 . .. 1 11' 1. 88 198. 32 

1 57. ra I 1 ~ 2 .02 176. 
1 64 . rs l Ys I ~ 2 .02 156 . 

I Ys 96 . H I X 2 2.31 104 . 

I X 134 . l r'o 11' 2X 2.60 75 . 

11' 180 . 1 1
3
6 I ~ 2~ 2.89 56. 

I ~ 235 . l r"B 1% 2U 3. 18 42 . 

1% 300. Its I ~ 3 3 .46 33.4 
1 ~ 370 . 1 [96 Ira 3X 3 .75 26 .7 

I rs 460 . I III 2 3~ 4 .04 21. 5 

2 450. I U 2 3~ 4 .04 22.4 
2Ys 560 . I rs 2Ys 3U 4 .33 18 .0 
2X 560. 2 2X 3~ 4.33 17 .7 

21' 680 . 2Ys 21' 4 4 .62 14 .7 

2~ 810 . 2X 2~ 4X 4. 91 12. 3 

2U 980 . 21
7
0 2~ 4~ 5 .20 10 .2 

3 1150. 2U 3 4~ 5 .48 8 .7 
3X 1340. 21i 3X 5 o 77 7 .5 

3~ 1580. 3Ys 3~ oX 6 .06 6 3 
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SIZES AND WEIGHTS OF' HOT PRESSED 

SQUARE NUTS. 

Size of Weigbtof Rougb Thickness Sideof I . No. of Nuts 
Bolt. 100 Nuts. Hole. of Nut. Square. Diagonal iu 100 Ibs. 

--- ---
~ 1.5 i. ~ % .7 1 6800 

t~ 2.9 .', t. Ye .88 3480 

Ye 4.9 H Ye X 1.00 2050 

I. 7.7 H I. ra 1.24 12..0 

~ 8.6 ? % ra 1.24 11,0 

% 1t.8 ,', ~ I 1.41 850 

f. 16.7 ~ I. IVa 1.59 600 
Ye 17.7 ,.. Ye IVa 1.59 570 

Ye 22.8 t. Ye 1)4 1.77 440 

X 323 H X lYe 1.94 310 

X 39.8 H X 1% 2.12 251 

ra 53. ~: ra lYe 2.30 100 

ra 63. ~: ra IX 2.47 1;'9 

I 68. ra 1 IX 2.47 1~6 

I 94. ra I 2 2.83 106 

IVa 103. II I Va 2 2 .83 97 

IVa 137. 13 IVa 2~ 3.18 73 

I~ 145 . I? I~ 2~ 3.18 69 

I~ 186 Ih I~ 2% 3.51 54 

lYe 247. Ii'. lYe 2X 3.89 41 

1% 319. It. 1% 3 4.24 31.3 

lYe 400. Ii. lYe 3~ 4.00 2~.8 

IX 500. II'. IX 3~ 4 .95 19.9 

Ira 620. llA Ira 3X 5.30 16.2 

2 750. lU 2 4' 5.66 13.4 

2Va 780. I ra 2Va 4 5.66 12 .8 

2~ 930. 2 2~ 4~ 6.01 10 .7 

2Ye 960. 2Va 2Ye 4~ 6 .01 10.4 

2% 1130. 2~ 2~ 4 ~ 6.36 8.9 
2X 1370. 2/. 2X 4X 6.72 7.3 

3 1610 . 2/l 3 5 7 .07 6.2 

3~ 2110. 218 3U 5% 778 4 .7 

3% 2750. 3Va 3% 6 849 3.6 
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Some Structures in Which Gray Columns Have Been Used. 

Tarrant County Court House, Fort Worth, Texas, 
Gunn & Curtis, Architects. 

Felix & Marston Warehouse, Chicago, 
Frank B. Abbott, Architect. 

Lyceum Theatre, Memphis, Tenn., 
Wood & Lovell, Architect». 

Reliance Building, 15 stories, Chicago, 
D. H. Burnham & Co., Architects. 

Wyandotte Building, I I stories, Columbus, Ohio, 
D. H. Burnham & Co., Architects. 

Chamber of Commerce, 14 stories, Detroit, 
Spier & Rohns, Architects. 

Steinway Hall, 1/ stories, Chicago, 
D. H. Perkins, Architect. 

Two 210'-0" Bridge Spans, Chicago Drainage Canal, 
J. H. Gray, Designer. 

Two ISO'-O" Bridge Spans, Chicago Drainage Canal, 
J. H . Gray, Designer. 

Ellicott Square Building, I I stories, Buffalo, 
D. H. Burnham & Co., Architects. 

Guaranty Building, 13 stories, Buffalo, 
Adler & Sullivan, Architects. 

Hotel Walton, I I stories, Philadelphia, 
A. S. Wade, Architect. 

Philadelphia Base Ball Grand Stand, Philadelphia, 
J. D. Allen, Architect. 

Mabley & Co.'s Building, 14 stories, Detroit, 
D. H. Burnham & Co., Architects. 

Lonsdale Building, S stories, Duluth, 
Palmer Hall & Hunt, Architects. 

Washington St. Office Building, I I stories, Chicago, 
Jarvis Hunt, Architect. 

Fisher Building, /S stories, Chicago, 
D. H. Burnham & Co., Architects. 

Millikin Bank Building, 7 stories, Decatur, Ill., 
"V. W . Boyington & Co., Architects 

Lewis Institute, 6 stories, Chicago, 
H. 1. Cobb, Architect. 

Great Northern Theatre, 16 stories, Chicago, 
D. H. Burnham & Co., Architects. 

Martin Building, 7 stories, Utica, N. Y., 
J. Agne, Ir., Architect. 

Dobson Building, 10 stories, Philadelphia, 
Kimball, Architect. 

Lafayette Square Opera House, \Vashington; D. c., 
Wood & Lovell, Architects. 

St. Paul's Church, New York. 
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GUARANTY BUILDING. Buffalo. r\DLER & SULLIVAN, Architects . 
Guaranty Construction Co .. Contracto". Steel furnished by Penrovd Iron \Vorks. 
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FISllER BUILDlNG, Chicago, D. H. BURNIIAM & CO., .'\rchitects. 
Guaranty Construction Co .. Contractors. tee I furtlished by Pencoyd Iron Works. 

Steel designed by E. C. Shankland. 



F IS HER BUILD ING, Chicago. D. It. BURN II A~I & CO., Architects. 
Guaranty Construction Co., Contractors. Steel furnished by Pencoyd I ron\Vorks. 

Steel. designed by.E. C. Shankland. 
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F ISLIER BUILDING. Chicago. D. I-I . BURNHAM & CO., Architects. 
Guaranty Construction Co., Contractors. Steel designed by E. C. Shankland. 

Steel furnished by Pencoyd Iron W orks. 



RELIANCE BUILDING. Chicago. D. H. BURNIJ.\~ I & CO., ArchItects. 
Lassig Bridge & Iron Works, Contractors. Steel designed by E. C. Shankland. 
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RELIANCE BUILDING, Chicago . D. H. BURNHM & CO .. Architects. 
Lassig Bridge & Iron Works. Contractors. Steel designed by E. C. Shankland. 
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HOTEL \V ALTON, Philadel phia. 
Pencoyd Iron \ \Torks, Contractors. 

A. S. WADE, Architect. 
Steel designed by Davis & Sax. 



HOTEL WALTON, Philadelphia. 
Pencol'd Iron Works. Contractors. 

..\ . S. \\·.\DE, .\rchitect. 
Steel designed by Davis & Sax . 



THE MABLEY BUILDING, DetrOlt. D. H.BURN[lAM & CO., Architects. 
Godfrey & Hyde, Contractors. Steel designed by E. C. Shankland. 

Steel furnished by Schultz Bridge & Iron Co. 



WYANDOTTE BUILDING, Columbus, Ohio. 
D. H. BURNHAM & CO .. Architects. LEdgemoor Bridge & Iron Works, Contractors. 

Steel designed by E. C. Shankland. 



STEINW A Y 1-/ ALL, Chicago. 
Carnegie Steel Co., Contractors. 

D. J[. PERK INS, Architect. 



STEINW A \' HALL, Chicago, 
Carnegie Steel Co .. Contractors. 

D. H. PERKINS, Architect. 



CIIA~ I BER OF CO~ I MERCE, D etroit. SP IER & ROHKS, Archi tects 
Benjamin Hyde , Contractor, 
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J20 It.' \V ATER TOWER. BUilt of 9 in. Gray Columns. 
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COLU~INS BROKE 
In "Keystone Bridge W orks" Testing ~I ac hine 
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