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WAR DEPARTMENT.
Document No. 425.

Office of the Chief of Ordnance.

D. OF B,
APR 18 1914



LETTER OF TRANSMITTAL.

WAR DEPARTMENT,
Washington, March 3, 1913.
The SPEAKER OoF THE HOUSE OF REPRESENTATIVES.

Str: T have the honor to transmit, herewith, a letter from the
Acting Chief of Ordnance, United States Army, of this date, sub-
mitting, for transmission to Congress as required by law, copy of the
report of the commanding officer of Watertown Arsenal, of ““Tests of
iron and steel and other materials for industrial purposes,” made at
that arsenal during the fiscal year ended June 30, 1912.

Very respectfully,
Hexry L. STiMSON,
Secretary of War.

LETTER OF SUBMITTAL.

WarR DEPARTMENT,
OrricE oF THE CHIEF OF ORDNANCE,
Washington, March 3, 1913.
From: The Acting Chief of Ordnance.
o The Secretary of War. . :
Subject: Annual report, tests of iron, steel, etc., 1912.

I submit herewith, for transmission to Congress as requirad by law,
a copy of the report of the commanding officer of Watertown Arsenal,
of “Tests of iron and steel and other materials for industrial purposes,”’
made at that arsenal during the fiscal year ended June 30, 1912.
R. BirniE.

3



)

il

e

1¢
I AU e G
L




WATERTOWN ARSENAL,
Watertown, Mass., August 16, 1912.
From: The Commanding Officer, Watertown Arsenal.
To: The Chief of Ordnance.
Subject: Annual report tests iron, steel, etc.

Sir: 1. I have the honor to submit herewith the annual report of
tests of iron, steel, and other materials made at this arsenal during
the fiscal year ending June 30, 1912.

2. The total number of specimens tested during the year was
3,143, classified as follows:

GUISpecInauE R ko 30 o) L0 sl il o Do el B P S Tl Sl A% 37
FarOwianceDepartments. - 2. sl s oeSe oo So B g Bar e Do DLl e 5 2 b 66
For other Government departments. ....ccecieeeeeiminmmi it o 25
Hepindoriprivetoparties: ot 10 UL S el SoR SN et i el i LT 515
Rataly Tl e O b L e L e o et R e SR e e LML 3,143
The receipts and expenditures were as follows: -
Amount appropriated for testing machine and testing work.............. $15, 000. 00
IBecervedidupitvateentarie te st oDl Al L n el RO hr s sl DL 964. 33
Total received.......... e ey e aic ) i e e R S 15, 964. 33
Amount expended for service and labor. . ...... ... ... .. .. ... _T2,E2. 11
Amount expended for light, power, tools, implements, and material for
BRSNS e e e B e o e S e T 3, 892.22
Total expended........... e AP e A e G R i e 15, 964. 33

3. The equipment of the laboratory has been increased by the
purchase of two Ewing extensometers, one for 2-inch gauge lengths
and one for 8-inch gauge lengths, with the necessary laying-off gauges;
an apparatus for making either single or double shearing tests of
metals; an Edelmann thermo-electric apparatus for determining the
elastic limit of metals; and a Baloptican projection lantern. The
Shore scleroscope has been modified to make it of the latest design.

4. Tests to determine the relative wearing qualities of bronzes
have been continued, and it is hoped that definite data may soon
be submitted.

5. A large number of tests on square steel wire for winding guns
have been completed and data o? value has been obtained. The
Ordnance Department specifications for this material have been
changed, as a result of these tests, so as to make them more definite
and less dependent upon the personal equation of the inspector.

6. A number of reports on the metallographic examination of
specimens, made by Dr. Henry Fay, of the Massachusetts Institute
of Technology, are included in this report.

Respectfully, ' C. B. WHEELER,
Lieutenant Colonel, Ordnance Department,
United States Army, Commanding.

CH1EF OF ORDNANCE, UNITED STATES ARMY,

Washington, D. C.
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SQUARE STEEL WIRE FOR WINDING GUNS.

TENSILE TESTS TO DETERMINE THE ELASTIC LIMIT.

11



Note.—Test 14722 is continued from “‘ Tests of Metals, etc., 1911.”
Curves 1-A, 1-B, 1-C, 2-A, 2-B, 2-C, and 3-A are plotted from data
tabulated therein.
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SQUARE STEEL WIRE FOR WINDING GUNS. 13
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14 SQUARE STEEL WIRE FOR WINDING GUNS.

TEsT 14722.

From same coil as 3—A or Sample No. 3.

This sample was annealed at 1,500° F. for 1 hour and allowed to
cool slowly in furnace for about 9 hours; annealed the second time
at 1,500° F. for 3 hours and allowed to cool in furnace for about 9
hours.

Marks: 3-B.

Dimensions, 0.1267 by 0.1270 in.

Sectional area, 0.01609 sq. in.

Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
5 . o Remarks.
er square onga- onga-
Total inch. tion. Set. tion. Rete
Lb Lb. In. In. In. In.

80 4,970 .0 0. 0. 0

159 9,880 0059 J. .00020 0.

239 14,850 0111 . 0001 . 00u37 0
319 19, 830 0170 . 0004 . 00057 00001
398 24,740 0225 . 0008 00075 00003
478 29,710 0291 .0010 00097 00003
558 34,680 0360 .0023 00120 00008
573 35,620 0372 .0028 00124 00009
589 36,610 0388 .0030 00129 00010
605 37, 600 0402 .0037 00134 00012
621 38, 600 0413 . 0040 00138 00013
637 39,590 0453 .0068 00151 00023
6563 40, 590 0490 .0097 00163 00032
669 41,580 0720 .0301 00240 00100
685 42, 580 1210 . 0760 00403 00253
701 43,570 1690 .1208 00563 00403
7 44,560 1808 .1395 00603 00465
733 45,560 2070 .1560 00690 00520
749 46, 550 2290 .1760 00763 00587
765 47,550 2520 .1957 00840 00652
781 48, 540 2752 L2175 00917 00725
797 49,540 2965 .2363 00988 00788
812 50,470 3205 .2590 01068 00863
828 51,460 3410 2774 01137 00924
844 52,460 3644 .2991 01215 00997
860 53,450 3857 .3188 01286 01063

1,380 85, TTQcde SO S it SR St Bk T TN et ) St e Tensile strength.

Elongation after fracture, 2.50 in. in 30 in.=8.3 per cent.

Dimensions at fracture, 0.111 by 0.111in. Sectional area, 0.01232
sq. in.

Contraction of area, 22.6 per cent.

Position of fracture, 1.40 . outside gauge marks.

Appearance of fracture, Silky.



SQUARE STEEL WIRE FOR WINDING GUNS. 15
SQUARE STEEL WIRE FOR WINDING G UNS.

From same coil as 3—A or sample No. 3.
Marks, 3—C.

Dimensions, 0.1257 by 0.1267 in.
Sectional area, 0.01592 sq. in.

Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
- o g Remarks.
Per square onga- onga-
Total. inch. tion. Set. tion. Set.
Lb. Lb. In. In. In. In.

80 5,000 0. 0. 0. 0.
159 10,000 . 0057 . 0002 . 00019 . 00001

239 15,000 . 0112 0. . 00037 2
319 20, 000 . 0170 . 0002 . 00057 . 00001

398 25,000 . 0230 . 0001 . 00077 0.
478 30,000 . 0283 . 0004 . 00094 . 00001
558 35,000 . 0342 . 0005 . 00114 . 00002
637 ) . 0402 . 0002 . 00134 . 00001
717 45,000 . 0458 . 0010 . 00153 . 00003
797 50,000 . 0520 . 0010 .00173 . 00003
876 55,000 0582 . 0013 00194 00004
956 60, 000 0648 . 0019 00216 00006
1,035 i . 0703 . 0021 00234 00007
1,115 70, 000 . 0768 . 0024 00256 00008
1,195 75,000 0825 . 0032 00275 00011
1,274 80, 000 0892 . 0031 00297 00010
1,354 85, 000 . 0960 . 0046 00320 00015
1,434 90, 000 .1030 . 0055 00343 00018
1,513 95, 000 . 1108 . 0070 00369 00023
1,593 100, 000 L1171 . 0080 00390 00027
1,673 105, 000 1260 . 0093 00420 00031
1,752 110, 000 1331 .0119 00444 00040
1,832 115, 000 1420 . 0140 00473 00047
1,912 120, 000 .1509 . 0162 00503 00054
1,991 125, 000 L1594 . 0190 00531 00063
2,071 130, 000 1699 . 0228 00566 00076
2,151 135, 000 1818 . 0280 00606 00093
2,230 140, 000 .1941 . 0340 . 00647 00113
2,310 145, 000 2098 0421 . 00699 00140
2,390 150, 000 . 2260 0522 00753 00174
2,469 155, 000 2470 . 0657 00823 00219
2,549 160, 000 2719 . 0825 00906 00275
2,628 165, 000 3190 L1210 01063 00403
2,708 170, 000 3510 1462 01170 00487
2,788 175, 000 3910 1790 01303 . 00597

3,120 96 000 15 csssebanes urvs AR PRI R LT L Y =Tensile strength.

Elongation after fracture, 0.68 in. in 30 in.=22.7 per cent.
Dimensions at fracture, 0.093 by 0.093 in.

Sectional area, 0.00865 sq.in. Contraction of area, 45.6 per cent.
Position of fracture, 2.35 1. inside gauge marks.

Appearance of fracture, silky.



16 SQUARE STEEL WIRE FOR WINDING GUNS.
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Sample No. 4.

SQUARE STEEL WIRE FOR WINDING GUNS.

natural state: 26 in.
Marks, 4-A.

Dimensions, 0.1265 by 0.1269 in.

Reel 918.

Sectional area, 0.01605 sq. in.
Gauged length, 30 in.

17

P. O. 8320. Diameter of coil in

Applied loads. In gauged length. Per inch.
& = sk Remarks.
er square onga- onga-
Total. inch. tion. Set. tion. Set.
Lb. Lb. In. . In. In.

80 5,000 0. 0. 0. 0.

160 10, 000 . 0053 0. . 00018 0.
240 15,000 L0111 — .0002 .00037 | — .00001

321 20, 000 . 0166 0. . 00055 0.

401 25,000 . 0219 — 0001 . 00073 0.

481 30, 000 . 0270 0: . 00090 0.
561 35, 000 . 0320 — . 0004 .00107 | — .00001
641 40, 000 . 0372 — .0006 00124 | — .00002
721 45, 000 . 0428 — .0007 00143 | — .00002
802 50, 000 . 0480 — .0007 00160 | — .00002
882 55,000 . 0539 — . 0004 00180 | — .00001

b 962 60, 000 . 0598 — .0001 00199 0.

1,042 65, 000 . 0659 0. 00220 0.
1,122 70,000 .0722 . 0003 00241 . 00001
1,202 75,000 .0783 . 0012 00261 . 00004
1,282 80, 000 . 0850 . 0017 00283 . 00006
1,363 85, 000 . 0915 . 0027 00305 . 00009
1,443 90, 000 . 0992 . 0041 00331 . 00014
1,523 95, 000 . 1066 . 0053 00355 . 00018
1,603 100, 000 1149 .0073 00383 . 00024
1,683 105, 000 .1230 .0100 00410 . 00033
1,763 110, 000 L1317 .0128 00439 . 00043
1,843 115,000 1414 . 0160 00471 . 00053
1,924 120, 000 L1518 . 0210 00506 . 00070
2,003 125,000 . 1640 . 0261 00547 . 00087
2,084 130, 000 L1758 . 0312 00586 .00104
2,164 135, 000 . 1888 . 0388 00629 . 00129
2,244 140, 000 . 2040 . 0467 . 00156
2,324 145, 000 . 2252 . 0593 00751 . 00198
2,405 150, 000 . 2415 . 0702 00805 . 00234
2,485 155, 000 2660 . 0855 00887 . 00285
2,565 160, 000 2950 . 1062 00983 . 00354
2,645 165, 000 3260 1307 01087 . 00436
2,725 170, 000 . 3680 . 1656 01227 . 00552

3,077 g7 ) A (e R e ST PN s Ol SRR e R Tensile strength.

Elongation after fracture, 0.82 in. in 30 in.=
Dimensions at fracture, 0.095 by 0.095

0.00902 sq. in.
Contraction of area, 43.8 per cent.
Position of fracture, 16.25 in. inside gauge marks.

Appearance of fracture, fine silky, cup shaped.

61783°—13——2

2 t.
per cen
-

ectional area=



18

SQUARE STEEL WIRE FOR WINDING GUNS.

From same coil as 4-A or sample No. 4.

This sample was annealed at 1,500° F. for one hour and allowed
to cool slowly in furnace for about nine hours; annealed thesecond
time at 1,500° F. for three hours and allowed to cool in furnace for

about nine hours.
Marks, 4-B.
Dimensions, 0.1271 by 0.1279 in.
Sectional area, 0.01625 sq. in.

Sectional area used as 0.01603 sq. in., this having been the average

sectional area of the _unannealed wire from the same coil.
Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
» ) % Remarks.
er square onga- onga-
Total. | ™"inch. tion. Set. tion. Set.
Lb. Lb.. In. In. In, In.
80 5,000 0. 0. 0 0.
160 10,000 .0071 .0007 00024 . 00002
240 15,000 .0130 .0012 00043 . 00004
321 20, 000 . 0188 . 0020 00063 . 00007
401 25,000 .0241 . 0027 00080 . 00009
481 30,000 .0298 .0031 00099 .00010
561 35,000 . 0360 . 0040 00120 .00013
577 36,000 .0375 . 0049 00125 . 00016
593 37,000 .0392 . 0053 00131 .00018
609 38,000 . .0408 . 0060 00136 . 00020
625 39,000 . 0424 . 0064 00141 . 00021
641 40, 000 . 0440 .0074 00147 . 00025
657 41,000 0465 . 0083 00155 . 00028
673 42,000 0490 . 0130 00163 . 00043
689 43,000 .0530 L0130 00177 . 00043
705 44,000 . 0850 . 0440 00283 . 00147
721 45,000 .1330 . 0908 00443 . 00303
737 46, 000 1640 L1225 00547 . 00408
753 47,000 2110 .1652 00703 . 00551
769 48, 000 .2470 .1944 00823 . 00648
785 49,000 . 2622 .2078 00874 . 00693
802 , 000 2880 .2318 00960 .00773
818 51,000 .3070 . 2488 01023 . 00829
834 52,000 . 3280 . 2678 01093 . 00893
850 3, 000 . 3450 . 2870 01150 . 00957
866 54,000 .3772 3125 01257 .01042
1,443 A R AT S R 0 (TR AR ot MRS L Tensile strength.

Elongation after fracture, 2.96 in. in 30 in.=9.9 per cent.
Dimensions at fracture, 0.111 by 0.111 in.
Sectional area, 0.01232 sq. in.
Contraction of area, 24.2 per cent.
Position of fracture, 0.20 in. outside gauge marks.

Appearance of fracture, silky, trace of granulation.




SQUARE STEEL WIRE FOR WINDING GUNS.’

Marks, 4-C. From same coil as 4-A.
Dimensions, 0.1263 by 0.1267 in.
Sectional area, 0.01600 sq. in.
Gauged length, 30 in.

19

Applied loads. In gauged length. Per inch.
Remarks.
Per square | Elonga- Elonga-
Total. inch. tion. Set. tion. Set.
Lb. Lb.. In. In. In. In.
80 5,000 0. 0. 0. 0.
160 10, 000 . 0052 — .0001 0. 00017 0.
240 15,000 L0110 — .0005 .00037 | — .00002
321 20, 000 .0162 — .0004 .00054 | — .00001
401 25,000 L0217 — .0006 .00072 | — .00002
481 30, 000 .0270 — .0005 .00090 | — .00002
561 35,000 .0319 — .0006 00106 | — .00002
641 40, 000 .0372 — .0009 00124 | — .00003
721 45,000 . 0430 — .0010 00143 | — .00003
802 50,000 . 0482 — .0009 00161 | — .00003
882 55,000 . 0542 — .0010 00181 | — .00003
962 60,000 .0601 — .0007 00200 | — .00002
1,042 65, 000 . 0660 — .0004 00220 | — .00001
1,122 70,000 0720 0. 00240 k
1,202 75,000 0784 . 0009 00261 .00003
1,282 80, 000 0850 .0013 00283 .00004
1,363 85,000 0918 .0023 00306 .00008
1,443 90, 000 0990 .0032 00330 .00011
1,523 95,000 1060 .0043 00353 .00014
1,603 100, 000 1130 .0062 00377 . 00021
1,683 105, 000 1225 .0091 00408 . 00030
1,763 110,000 1305 .0113 00435 . 00038
1,843 115,000 1390 .0141 00463 . 00047
1,924 120,000 1490 .0180 00497 . 00060
2,003 125,000 1594 .0220 00531 .00073
2,084 130,000 1719 .0279 00573 .00093
2,164 135,000 1847 .0341 00616 00114
2,244 140,000 1991 0420 00664 00140
2,324 145,000 2130 .0502 00710 00167
2,405 , 000 2345 .0635 00782 00212
2,485 155,000 2550 .0770 00850 00257
2, 565 160, 000 2820 .0962 00940 00321
2,645 165,000 3140 L1207 01047 00402
2,725 170,000 3550 .1518 01183 00506
2,805 175,000 3990 1870 01330 00623 |
3,106 PO40007 ] S s e s s i ke el 5 i S R e e e ‘ Tensile strength.

Elongation after fracture, 0.71 in. in 30 in.=2.4 per cent.
Dimensions at fracture, 0.097 by 0.097 in.
Sectional area, 0.00941 sq. in.
Contraction of area, 41.2 per cent.
Position of fracture, 0.30 in. inside gauge marks.

Appearance of fracture, fine silky, cup shaped.



20 SQUARE STEEL WIRE FOR WINDING GUNS.
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Sample No. 5.

SQUARE STEEL WIRE FOR WINDING GUNS. 1

natural state, 25 inches.
Marks, 5-A.
Dimensions, 0.1268 by 0.1282 in.
Sectional area, 0.01625 sq. in.
Gauged length, 30 in.

Reel 946.

P. O. 8320. Diameter of coil in

Applied loads. In gauged length. Per inch.
- 5 e Remarks.
er square onga- onga-
Total. inch. tion. Set. tion. Set.
Lb. Lb. In. In. In. In.
81 5,000 0. 0. 0 0.
163 10,000 . 0056 0. 00019 0.
244 15,000 .0110 —. 0001 00037 —. 00001
325 20,000 .0165 5 00055 0.
406 25,000 . 0220 —. 0002 00073 —. 00001
488 30,000 .0271 —.0002 00090 —. 00001
569 35,000 . 0330 0. 00110 0.
650 40, 000 . 0390 0. 00130 0.
731 45,000 . 0450 .0003 00150 . 00001
813 50,000 .0510 .0003 00170 . 00001
894 55,000 . 0570 . 0005 00190 .00002
975 60, 000 . 0630 .0012 00210 . 00004
1,056 65, 000 . 0695 .0018 00232 . 00006
1,138 70,000 .07 .0021 00252 . 00007
1,219 75,000 . 0822 .0032 00274 . 00011
1,300 80, 000 . 0890 .0040 00297 . 00013
1,381 85,000 . 0960 .0049 00320 .00016
1,463 90, 000 . 1050 . 0069 00350 . 00023
1,544 95,000 L1120 . 0080 00373 . 00027
1,625 100, 000 . 1205 .0110 00402 . 00037
1,706 105, 000 . 1300 .0140 00433 .00047
1,788 110, 000 . 1395 .0170 00465 . 00057
1,869 115, 000 . 1500 .0208 00500 . 00069
1,950 120, 000 . 1615 . 0263 00538 . 00088
2,031 125, 000 . 1759 . 0335 00586 .00112
2,113 130, 000 . 1890 .0400 60630 .00133
2,194 135, 000 . 2060 . 0500 00687 . 00167
2,275 140, 000 . 2247 .0610 00749 . 00203
2,356 145, 000 . 2460 .0753 00820 . 00251
2,438 150, 000 .2720 .0925 00907 . 00308
2,519 155,000 .3000 1141 01000 . 00380
2,600 160, 000 .3375 1410 01125 . 00470
2, 681 165, 000 3795 1792 01265 . 00597
2,977 ABES000T 2 5 Soe o e s e C e R Tensile strength.

Elongation after fracture, 0.68 in. in 30 in.=2.3 per cent.
Dimensions at fracture, 0.097 by 0.097 in.
Sectional area, 0.00941 sq. in.
Contraction of area, 42 per cent.
Position of fracture, 9.60 in. inside gauge marks.
Appearance of fracture, fine silky.
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I

From same coil as 5-A or sample No. 5.
at 1,500° F. for one hour and allowed to cool slowly in furnace for
about nine hours; annealed the second time at 1,500° F. for three

SQUARE STEEL WIRE FOR WINDING GUNS.

This sample was annealed

hours and allowed to cool in furnace for about nine hours.
Marks, 5-B.
Dimensions, 0.1270 by 0.1278 in.
Sectional area, 0.01623 sq. in.

Sectional area used, 0.01625 sq. in., this having been the sectional

area of the unannealed wire from the same coil.
Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
e o = Remarks.
er square onga- onga-
Total. inch. tion. Set. tion. Set.
Lb. Lb. In. In. In. In
81 5,000 0. 0. 0. 0.
163 10,000 .0071 .0009 00024 .00003
244 15,000 0125 . 0009 00042 . 00003
325 20,000 0180 .0010 00060 . 00003
406 25,000 . 0232 .0012 00077 . 00004
488 30, 000 . 0283 .0017 00094 . 00006
569 35,000 . 0346 .0021 00115 .00007
585 36,000 . 0360 .0028 00120 . 00009
601 37,000 L0374 . 0029 00125 . 00010
618 38,000 0390 .0030 00130 .00010
634 39,000 0400 .0032 00133 .00011
650 40,000 0418 . 0040 00139 . 00013
666 41,000 0439 . 0050 00146 .00017
683 42,000 . 0510 . 0110 00170 . 00037
699 43,000 0735 . 0322 00245 . 00107
715 44,000 1140 .0710 00380 . 00237
721 45,000 1460 . 1030 00487 . 00343
748 46,000 1760 . 1282 00587 . 00427
764 47,000 2000 . 1534 00667 .00511
780 48,000 . 2500 . 1990 00833 . 00663
796 49, 000 . 2900 . 2370 00967 .00790
813 50, 000 3100 . 2540 01033 . 00847
829 51,000 3260 . 2710 01087 . 00903
845 52,000 3500 .2012 01167 .00971
861 53,000 3800 .3230 01267 .01077
1,411 -0 LR SRR (USRI i o el bt (SRRt e Tensile strength.

Elongation after fracture, 2.79 in. in 30 in.=9.3 per cent.
Dimensions at fracture, 0.105 by 0.105 in.
Sectional area, 0.01103 sq. in.
Contraction of area, 32 per cent.

Position of fracture, at gauge mark.
Appearance of fracture, silky.




SQUARE STEEL WIRE FOR WINDING GUNS

From same coil as 5-A or sample No. 5.
Marks, 5-C.

Dimensions, 0.1270 by 0.1280 in.
Sectional area, 0.01625 sq. in.

Gauged length, 30 in.

23

Applied loads. In gauged length. Per inch.

y Per square | Elonga- Elonga-
Total. inch. - tion, Set. tion, Set.

Remarks.

g
5

Lbd.
81
163

:
!
E

g
B
WRESERl CD

Tensile strength.

Elongation after fracture, 0.75 in. in 30 in.=2.5 per

cent.

Dimensions at fracture, 0.098 by 0.098 in. Sectional area, 0.0096

sq. in.
Contraction of area, 40.9 per cent.
Position of fracture, at gauge mark.
Appearance of fracture, fine silky.
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SQUARE STEEL WIRE FOR WINDING GUNS.

STRESS - LB, PER SQ. IN.
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SQUARE STEEL WIRE FOR WINDING GUNS. 25

Sample No. 6. Reel 22. P. 0. 8998. Diameter of coil in natural
state, 21.5 in.

Marks, 6-A.

Dimensions, 0.1015 by 0.1021 in.

Sectional area, 0.01036 sq. in.

Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
5 o i Remarks.
er square onga- onga-~
Total. roh Hon. Set. o Set.
Lb. Lb. In. In. In. In.

52 5,020 0. 0. i 0.

104 10, 040 . 0062 0. . 00021 0.

156 15,060 L0112 0. . 00037 0.
208 20, 080 .0165 — .0004 .00055 | — .00001
260 25,100 0215 — .0006 .00072 | — .00002
312 30,140 0268 — .0003 .00089 | — .00001
364 35,140 0330 — .0008 .00110 | — .00003
416 40,160 0375 — .0008 .00125 | — .00003
468 45,180 0430 — .0011 .00143 | — . 00004
520 50,200 0490 — .0004 .00163 | — .00001
571 55,120 0538 — .0005 .00179 | — .00002
623 60, 140 0587 — .0005 .00199 | — .00002
675 65,160 0658 . 0002 .00219 . 00001
727 70,180 .0702 . 0002 00234 00001

779 75,200 . 0755 5 00252 0
831 80,220 0816 .0003 00272 00001
883 85,240 0877 .0018 . 00292 00006
935 90, 260 0938 . 0020 00313 00007
987 95,280 0995 .0029 00332 00010
1,039 100, 300 1055 . 0035 00352 00012
1,091 105, 300 1120 . 0042 00373 00014
1,143 110,300 1180 . 0053 00393 00018
1,195 115, 300 1238 . 0057 00413 00019
1,247 120, 400 1308 .0073 00436 00024
1,299 125, 400 1380 . 0087 00460 00029
1,351 130, 400 . 1445 . 0095 00482 00032
1,403 135, 400 1510 .0105 00503 00035
1,455 140, 400 1584 .0120 00528 00040
1,507 145, 500 1642 .0123 00547 00041
1,559 150, 500 1720 .0135 00573 00045
1,610 155, 400 1792 . 0150 00597 00050
1,622 156, 600 1859 .0162 00620 00054
1,714 165, 500 1941 . 0180 00647 00060
1,766 170, 500 2029 . 0202 00676 00067
1,818 175,500 .2100 . 0230 00700 00077
1,870 180, 500 2190 . 0250 00730 00083
1,922 185, 500 2270 . 0285 00757 00095
1,974 190, 600 2400 . 0330 00800 00110
2,026 195, 600 2493 . 0369 00831 00123
2,078 200, 600 2605 . 0400 00868 00133
2,130 205, 600 2722 . 0440 00907 00147
2,182 210, 600 2848 . 0515 00949 00172
2,234 215,700 3010 0600 01003 00200
2,286 220,700 3188 0700 01063 00233
2,338 225,700 3405 0840 01135 00280
2,390 230, 700 3690 1033 01230 00344

2,523 T L PRV Y e CRRENS R I IR, o e e Tensile strength.

Elongation after fracture: 0.05 in. in 30 in.=0.17 per cent.

‘When the fracture occurred the recoil put several small kinks in the
wire.

Dimensions at fracture: 0.099 by 0.099 in. ’

Sectional area: 0.0098 sq. in.

Contraction of area: 5.4 per cent.

Position of fracture: 3.50 in. inside gauge marks.

Appearance of fracture: Fine silky, serrated.



26 SQUARE STEEL WIRE FOR WINDING GUNS.

This sample was annealed at 1,500° F. for one hour and allowed
to cool slowly in furnace for about nine hours; annealed the second
time at 1,500° F. for three hours and allowed to cool in furnace for
about nine hours.

Marks, 6-B,—from same coil as 6-A.

Dimensions, 0.1016 by 0.1020 in.

Sectional area, 0.01036 sq. in.

Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
- 5 o Remarks.
er square onga- onga-
Total. hich Hor. Set. ‘Hon Set.
Lb Lb. In In. In. In
52 5,020 0. 0. t 0.

104 10,040 0041 —.0001 .00014 | —. 000003
156 15,060 0091 —.0010 .00030 | —. 00003
208 20, 080 0140 —.0010 . 00047 —. 00003
260 25,100 0200 —. 0006 . 00067 —. 00002
312 30,140 0256 —. 0001 . 00085 —. 000003
364 35,140 0322 0005 .00107 . 00002
374 36,100 0340 0011 00113 00004
384 37,070 0351 0011 00117 00004
395 38 130 0369 0020 00123 00007
405 39, 100 0387 . 0025 00129 00008
416 40,160 0407 . 0030 00136 00010
426 41,120 0433 . 0048 00144 00016
436 42,090 0469 . 0070 00156 00023
447 43,150 0510 .0100 00170 00033
457 44,120 0660 . 0250 00220 00083
468 45,180 0790 . 0350 00263 00117
478 46,140 0990 .0530 00330 00177
488 47,110 1400 . 0910 00467 00303
499 48,170 1680 L1149 00560 00383
509 49,130 1790 .1270 00597 00423
520 ; 1940 .1395 00647 00465
530 51,130 2250 .1670 00750 00557
540 52,120 2390 L1797 00797 00599
551 53,190 2530 L1922 00843 00641
561 54,160 2710 .2113 00903 00704
571 55,120 2920 .2288 00973 00763
582 56,180 3110 .2458 01037 00819
592 57,140 3328 .2645 01109 00882
603 58, 3460 .2788 01153 00929
613 59,170 3710 .3015 01237 01005
623 60, 140 3950 .3230 01317 01077
951 [ -1 O R e T O SRR TR S L I T s Tensile strength.

Elongation after fracture, 1.85 in. in 30 in.=6.2 per cent.
Dimensions at fracture, 0.088 by 0.090 m

Sectional area, 0.00792 sq. in

Contraction of area, 23.6 per cent.

Position of fracture, 0.30 1n. inside gauge marks.
Appearance of fracture, silky.



SQUARE STEEL WIRE FOR WINDING GUNS. 20

From same coil as 6-A or sample No. 6.
Marks, 6-C.

Dimensions, 0.1019 by 0.1023 in.
Sectional area, 0.01042 sq. in.

Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
« Sy . Remarks.
er square onga- onga-
Total. inch. tion. Set. tion. Set.
Lb. Lb. In. In In. In

52 4,990 0. 0. 0. 0.
104 9,980 . 0072 . 0002 . 00024 . 00001

156 14,970 0110 0. . 00037 0.
208 19,960 .0160 —. 0002 .00053 —. 00001
260 24,950 . 0215 —. 0005 . 00072 —. 00002
312 29,950 L0270 —.0018 . 00090 —. 00006
364 34,930 . 0322 —.0018 . 00107 —. 00006
416 39,930 . 0375 —.0020 200125 —. 00007
468 44,920 . 0430 —. 0019 .00143 —. 00006
520 49,910 . 0488 —. 0020 . 00163 —. 00007
571 54, 800 . 0540 —. 0017 . 00180 —. 00006
623 59,800 .0591 —.0010 .00197 —. 00003
675 64,780 . 0650 —. 0015 . 00217 —. 00005
727 69, 780 . 0705 —.0010 . 00235 —. 00003
779 74,760 . 0763 —. 0006 . 00254 —. 00002
831 79,760 . 0821 —. 0004 . 00274 —. 00001

883 84,740 . 0879 0 . 00293 0
935 89, 740 . 0933 —.0003 . 00311 —. 00001
987 94, 730 . 0989 . 0001 . 00330 00003

1,039 99,710 . 1044 0. 00348 0
1,091 104,700 . 1100 0001 00367 00003
1,143 109, 7 . 1150 . 0002 00383 00001
1,195 114, 700 » 1210 0001 00403 00003

1,247 119, 700 e 4280 . . 00420 0.
1,299 124,700 1315 —.0003 . 00438 —. 00001
1,851 129, 7 1385 . 0003 00462 00001
1,403 134, 600 1455 .0019 00485 00006
1,455 139, 600 1520 .0030 00507 00010
1,507 144, 600 1590 . 0043 00530 00014
1,559 149, 600 1663 . 0060 00554 00020
1,610 154, 500 1740 . 0079 00580 00026
1,622 155, 700 1818 .0105 00606 00035
1,714 164, 500 1890 .0120 00630 00040
1,766 169, 500 1978 . 0140 00659 00047
1,818 174, 500 2060 .0161 00687 00054
1,870 179, 500 2145 .0193 00715 00064
1,922 184, 500 2240 . 0220 00747 00073
1,974 189, 500 2337 . 0259 00779 00086
2,026 194, 400 2480 . 0325 00827 00108
2,078 199, 400 2562 . 0358 00854 00119
2,130 204, 400 2680 . 0400 00893 00133
2,182 209, 400 2800 . 0455 00933 00152
2,234 214,400 2950 0530 00983 00177
2,286 219, 400 3130 . 0638 01043 00213
2,338 224, 400 3320 0755 01107 00252
2,390 5 3580 0920 01193 00307

2,452 285,300 5. 5 s nienddis bt SR IoL S IO G S B o oo Tensile strength.

Gauged length after fracture, 29.98 in. =0 per cent.

‘When the fracture occurred the recoil put several small kinks in the
wire.

Dimensions at fracture, 0.099 by 0.099 in.

Sectional area, 0.098 sq. in.

Contraction of area, 5.95 per cent.

Position of fracture, 3.95 . inside gauge marks.

Appearance of fracture, fine silky, serrated.



28 SQUARE STEEL WIRE FOR WINDING GUNS.

STRESS- LB, PER SQ. IN,
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SQUARE STEEL WIRE FOR WINDING GUNS.

Diameter of coil in natural state =31.00 in.
Marks, 7-A.
Dimensions, 0.1038 by 0.1020 in.
Sectional area, 0.01058 sq. in.
Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
i@ f o = Remarks.
er square onga- onga-
Total. |~ “inch. tion., Set. o, Bot.
Lbs. Lbs. In. In. In. In.
53 5,000 0. 0. 0 0.
106 10,000 . 0053 .0015 00018 . 00005
212 20,000 0160 .0013 00053 .00004
318 30,000 . 0260 .0002 00087 . 00001
424 40, 000 . 0370 A 00123 0.
530 50,000 0480 0. 00160 0.
635 60, 000 0588 5 00196 0.
741 70,000 0708 .0002 00236 . 00001
847 80, 000 0820 .0002 00273 .00001
953 90, 000 0940 .0011 00313 .00004
1,059 100, 000 1065 .0023 00355 .00008
1,112 5 1125 .0031 00375 .00010
1,165 110, 000 1190 . 0039 00397 .00013
1,218 115,000 1253 .0045 00418 . 00015
1,271 120, 000 1320 .0063 00440 .00021
1,324 125,000 1385 .0065 00462 .00022
1,377 130, 000 1460 .0075 00487 . 00025
1,430 135, 000 1528 . 0085 00509 .00028
1,483 140, 000 1600 .0098 00533 .00033
1,536 145,000 1673 .0110 00558 .00037
1,589 150, 000 1750 .0129 00583 .00043
1,641 155, 000 1828 .0140 00609 . 00047
1,694 160, 000 . 1905 .0165 00635 . 00055
1,747 165, 000 . 1990 L0185 00663 .00062
1,800 170, 000 2077 .0208 00692 . 00069
1,906 180, 000 2268 L0277 00756 . 00092
2,012 190, 000 2480 .0340 00827 .00113
2,118 200, 000 2700 0442 00900 .00147
2,224 210, 000 3065 . 0650 01022 .00217
2,445 231 0005 s s den B i s e e e b S e S Tensile strength.

Elongation after fracture, 0.21 in. in 30 in.=0.7 per cent.
Dimensions at fracture, 0.079 by 0.079 in.

Sectional area: 0.00625 sq. in.

Contraction of area, 41 per cent.
Position of fracture, 9.40 in. inside gauge marks.

Appearance of fracture, fine silky, cup shaped.




30 SQUARE STEEL WIRE FOR WINDING GUNS.

This sample was annealed at 1,500° F. for one hour and allowed
to cool §lowly in the furnace for about nine hours; annealed the
second time at 1,500° F. for three hours and allowed to cool in furnace

for about nine hours.
Marks, 7-B,—from same coil as 7-A.
Dimensions, 0.1031 by 0.1021 in.
Sectional area, 0.010526 sq. in.
Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
. i o Remarks.
er square onga- onga-
Total. inch. tion. Set. tion. Set.
Pounds. | Pounds. Inch. Inch. Inch. Inch.
53 5,036 0. 0. 0. 0.
106 10,070 . 0059 0. 00020 0.
159 15,110 0110 —.0002 . 00037 —.00001
212 20, 140 0165 0. . 00055 0.
265 25,180 .0220 0. .00073 0.
318 30,210 . 0280 .0010 . 00093 00003
371 35, 0342 .0022 .00114 . 00007
381 36, 200 0360 .0030 . 00120 00010
392 37,240 0380 .0031 .00127 00010
402 38, 200 0390 .0042 .00130 00014
413 39, 240 0412 . 0056 . 00137 00019
424 40, 280 . 0450 .0083 . 00150 00028
434 41, 230 . 0660 0304 .00220 00101
445 42, 280 . 1100 .0729 . 00367 00243
455 43, . 1450 .1100 . 00483 00367
466 44,270 1780 .. 1382 . 00593 00461
477 45,320 2280 . 1865 . C0760 00622
487 46, 270 2650 .2162 00883 00721
498 47,320 2860 . 2350 00953 00783
508 48,270 3070 .2540 01023 00847
519 49, 310 3260 .2710 01087 00903
530 50, 360 3450 2892 01150 00964
540 51,300 3700 3140 01230 01047
889 B e s e o [ e = el e SRE SR o o e S e Tensile strength.

Elongation after fracture, 2.62 in. in 30 in.=8.7 per cent.
Diameter at fracture, 0.085 by 0.085 in.
Sectiqnal area, 0.00723 sq. in.
Contraction of area, 31.3 per cent.
Position of fracture, 1.65 n. inside gauge marks.
Appearance of fracture, dull silky.




SQUARE STEEL WIRE FOR WINDING GUNS. 31

Marks, 7-C,—from same coil as 7-A.
Dimensions, 0.1038 by 0.1021 in.
Sectional area, 0.0105979 sq. in.
Gauged length, 30 in.

Applied loads. In gauged length. ) Per inch.
z i = Remarks.
er square onga~ onga-
Total: | " Sindh. tion. Set. tion. L1
Lb. Lb. In. In. In. In.
53 5,000 0. 0. 0. 0.
106 10,000 . 0061 . 0010 . 00020 . 00003
212 20, 000 .0170 0. . 00057 0.
318 30,000 .0270 . 0004 . 00090 . 00001
424 40, 000 . 0382 . 0005 . 00127 . 00002
530 50,000 . 0492 0. ©.00164 0.
635 60, 000 . 0595 0. . 00198 0.
741 70,000 .0710 0002 . 00237 00001
847 80, 000 0820 0009 . 00273 00003
900 85,000 0875 0010 . 00292 00003
953 90, 000 0935 0010 . 00312 00003
1,006 95,000 0995 L0011 . 00332 00004
1,059 100, 000 1050 . . 00350 0.
1,112 105, 000 1102 L0015 . 00367 00005
1,165 110, 000 1161 . 0018 00387 00006
1,218 115,000 1223 . 0016 00408 00005
1,271 120, 000 .1290 . 0025 00430 00008
1,324 125, 000 .1345 . 0028 00009
1,377 130, 000 .1415 . 0030 0047: 00010
1,430 135, 000 1470 . 0028 00490 00009
1,483 140, 000 1528 . 0033 00011
1,536 145, 000 1600 . 0048 00533 00016
1,589 150, 000 1665 . 0060 00555 00020
1,642 155, 000 .1750 .0077 00583 00026
1,694 160, 000 .1835 . 0089 00612 00030
1,747 165, 000 .1900 . 0110 00633 00037
1,800 170, 000 .1990 0132 00663 00044
1,853 175, 000 .2073 . 0152 00691 00051
2,484 p 20 1 A MORRR I =0’y eI D e ARl e Tensile strength.

Elongation after fracture, 0.15 in. in 30 in.=.50 per cent.

When the fracture occurred the recoil put several small kinks in
the wire.

Diameter at fracture, 0.079 by 0.079 sq. in.

Sectional area, 0.00625 sq. in.

Contraction of area, 40.9 per cent.

Position of fracture, 0.30 in. inside gauge marks.

Appearance of fracture, fine silky, cup shaped.
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SQUARE STEEL WIRE 'FOR WINDING GUNS,

STRESS - LBi PER 5Qi IN,
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SQUARE STEEL WIRE FOR WINDING GUNS. 38

Sample No. 8. Reel 33. P. O. 8025. Diam. of coil in natural
state, 43.50 in.

Marks, 8-A.

Dimensions, 0.1013 by 0.1013 in.

Sectional area, 0.01026 sq. in.

Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
5 o i Remarks.
er square onga- onga-
Total. Shoh! T Set. Hon Set.
Lb. Lb. In In. In. In.
51 5,000 0. 0. 0. 0.
103 10, 000 0059 0 . 00020 0.
205 20, 000 0167 0. . 00056 0,
308 30, 000 0285 0. . 00095 0.
411 40, 000 0392 . 0005 00131 00002
514 50, 000 0508 0010 00169 00003
616 60, 000 0645 0018 00215 00006
719 70, 000 0750 . 0027 00250 00009
822 80, 000 0875 . 0040 00292 00013
873 85, 000 0950 . 0052 00317 00017
924 90, 000 1030 . 0060 00343 00020
976 95, 000 1112 . 0085 00371 00028
1,027 100, 000 1180 . 0100 00393 00033
1,078 105, 000 1273 .0121 00424 00040
1,130 110, 000 1350 . 0150 00450 00050
1,181 115, 000 1445 . 0130 00482 00060
1,232 120, 000 1537 . 0210 00512 00070
1,284 125, 000 1647 . 0251 00549 00084
1,335 130, 000 1748 . 0292 00583 00097
1,386 135, 000 1880 . 0365 00627 00122
1,438 140, 000 2032 . 0440 00677 00147
1,489 145, 000 2180 . 0525 00727 00175
1,541 150, 000 2342 . 0605 00781 00202
1,592 155, 000 2542 L0722 00847 00241
1,643 160, 000 2730 . 0870 00910 00290
1,695 165, 000 2960 . 1050 00987 00350
1,746 170, 000 3300 .1300 01100 00433
1,797 175, 000 3670 . 1580 01223 00527
1,991 194,000 |3 Lzl huba L Mt s Mol b B L ARSI Tensile strength.

Elongation after fracture, 0.61 in. in 30 in.=2 per cent.
Dimensions at fracture, 0.075 by 0.075 in.

Sectional area, 0.00563 sq. in.

Contraction of area, 45.1 per cent.

Position of fracture, 13.35 in. inside gauge marks.
Appearance of fracture, fine silky, cup shaped.

61783°—13——3



34 SQUARE STEEL WIRE FOR WINDING GUNS.

From same coil as 8-A, orsample No.8. Thissample was annealed
at 1,500° F. for one hour and allowed to cool slowly in furnace for
about nine hours, annealed the second time at 1,500° F. for three
hours and allowed to cool in furnace for about nine hours.

Marks, 8-B.

Dimensions, 0.1015 by 0.1014 in.

Sectional area, 0.01029 sq. in.

Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
- o o Remarks.
er square onga- onga-
Total. inch. tion. Set. tion. Set.
Lb. Lb. In. In. In. In.
51 5,000 0. 0. 0. A

103 10,000 0062 0. . 00021 0
205 20, 000 0181 0. . 00060
308 30,000 0306 .0032 00102 00011
3 35,000 0410 .0091 00137 00030
370 36,000 0490 .0165 00163 00055
380 37,000 0650 .0318 00217 00106
390 , 000 0870 . 0509 00290 00170
401 39,000 1070 .0730 00357 00243
411 . 1300 .0973 00433 00324
421 41,000 1910 .1540 00637 00513
431 42,000 2450 .2022 00817 00674
442 43,000 2940 .2530 00980 00843
452 44,000 3270 .2810 01090 00937
462 45,000 3550 .3070 01183 01023
472 46,000 . 3760 .3245 . 01253 .01082
483 47,000 . 4100 . 3655 . 01367 .01218
797 ) R e (e S s P e Tensile strength.

Elongation after fracture, 3.09 in. in 30 in. =10.3 per cent.
Dimensions at fracture, 0.084 by 0.084 in.

Sectional area, 0.00706 sq. in.

Contraction of area, 31.4 per cent.

Position of fracture, 1.10 in. inside gauge marks.
Appearance of fracture, dull silky.



SQUARE STEEL WIRE FOR WINDING GUNS

Marks, 8-C,—from same coil as 8-A.
Dimensions, 0.1013 by 0.1014 in.
Sectional area, 0.01027 sq. in.
Gauged length, 30 in.

35

Applied loads. In gauged length. Per inch.
- o A Remarks.
er square onga- onga-~
R 5 . tion. s thom, sk
Lb. Lb. In. In. In. In
51 5,000 0. 0. 0 0
103 10,000 0060 . 0003 00020 00001
205 20,000 0170 . 0002 00057 00001
308 30,000 0282 . 0001 00094 0
411 40,000 0392 .0009 00131 00003
514 50,000 0510 . 0009 00170 00003
616 60, 000 0630 L0018 00210 00006
719 70,000 0759 .0025 00253 00008
822 80, 000 0882 .0040 00294 00013
873 85,000 0950 . 0050 00317 00017
924 90, 000 1020 . 0061 00340 00020
976 95,000 1092 .0073 00364 00024
1,027 100, 000 .1165 . 0089 00388 00030
1,078 105, 000 .1242 ? 00414 ?
1,130 110, 000 .1323 L0125 00441 00042
1,181 115,000 1400 .0140 00467 00047
1,232 120, 000 1510 L0178 00503 00059
1,284 125,000 1595 .0210 00532 00070
1,335 130,000 1720 .0250 00573 00083
1,386 135,000 .1825 .0300 00608 00100
1,438 140, 000 1980 .0378 00660 00126
1,489 145,000 2105 .0440 00702 00147
1,541 150,000 2250 L0515 00750 00172
1,592 155,000 2400 . 0620 00800 00207
1,643 160, 000 2620 .0735 00873 00245
1,695 165,000 2800 . 0860 00933 00287
1,746 170,000 3150 L1119 01050 00373
1,797 175,000 3500 | 1391 01167 . 00464
1,998 12 I I FURS TR T L e S i Tensile strength.

Elongation after fracture, 0.70 in. in 30 in.=2.3 per cent.

Dimensions at fracture, 0.073 by 0.073 in.
Sectional area, 0.00533 sq. in.

Contraction of area, 48.1 per cent.

Position of fracture, 13.40 in. inside gauge marks.
Appearance of fracture, fine silky.
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Sample No. 9. Reel 38. P. 0. 8998. Diameter of coil in natural
state, 19-in.

Marks, 9-A.

Dimensions, 0.1000 by 0.1000 in.

Sectional area, 0.01000 sq. in.

Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
" b - . Remarks.
er square onga~ onga-
Total. inch. tion. Set. tion. Set.
Lb. Lb. In. In. In. In.
50 5,000 0. 0. 0. 0.
100 10,000 . 0060 0. . 00020 0.
200 20,000 . 0168 —. 0005 . 00056 —. 00002
300 30, 000 . 0270 0. . 00090 0.
400 40, 000 .0372 —. 0004 . 00124 —. 00001
500 50,000 . 0480 .0003 . 00160 . 00001
600 60, 000 . 0590 0. .00197 | - O.
700 70,000 . 0700 0. . 00233 0.
800 |- 80,000 . 0800 0. . 00267 0.
850 85,000 . 0858 . 0005 . 00286 . 00002
900 90, 000 .0910 —. 0002 . 00303 —. 00001
950 95,000 0971 0. 00323 0.
1,000 100, 000 1020 . 0005 00340 00002
1,050 105, 000 .1070 0. 00357 0
1,100 110, 000 L1125 0. 00375 0.
1,150 115,000 1182 0007 00394 00002
1,200 120, 000 1252 . -0010 00417 00003
1,250 125,000 1318 0025 00439 00008
1,300 130, 000 1390 . 0031 00463 00010
1,350 135,000 1452 . 0042 00484 00014
1,400 140, 000 1528 . 0060 00509 00020
54 145, 000 1605 L0075 00535 00025
1, 500 150, 000 1670 . 0095 00557° 00032
1, 550 155,000 1745 .0110 00582 . 00037
1, 600 160, 000 1830 . 0130 00610 00043
1,650 165, 000 1908 . 0150 00636 . 00050
1,700 170, 000 2010 .0181 00670 00060
1,750 175,000 2087 0203 00696 00068
1,800 180, 000 2175 0240 00725 00080
1,900 190, 000 L2380 0310 00793 00103
2,000 200, 000 2650 0440 00883 00147
2,100 210, 000 L2970 . 0642 .00990 .00214
2,200 220, 000 . 3540 .1030 . 01180 . 00310
2,374 S3TIO0; N St of B s fen, SRl St e N e Tensile strength.

Elongation after fracture, 0.25 in. in 30 in. =.8 per cent.

When the fracture occurred the recoil put several small kinks in
the wire.

Dimensions at fracture, 0.075 by 0.075 in

Sectional area, 0.00563 sq. in.

Contraction of area, 43.7 per cent.

Position of fracture, 11.65 in. inside gauge mark.

Appearance of fracture, fine silky, cup-shaped.



38 SQUARE STEEL WIRE FOR WINDING GUNS.

This sample was annealed at 1,500° F. for one hour and allowed to
cool slowly in furnace for about nine hours; annealed the second
time at 1,500° F. for three hours and allowed to cool in furnace for
about nine hours.

Marks, 9-B,—from same coil as 9-A.

Dimensions, 0.1020 by 0.1030 in.

Sectional area, 0.01050 sq. in.

Sectional area used, 0.01000 sq. in., this being the sectional area of
the unannealed wire from the same coil.

- Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
- e 5 Remarks.
er square onga~ onga-
Total, || =Sinch, tion. Set. tion. Bet.
Lb. Lb. In. In. In. In.
50 5,000 0. 0. 0. 0.
100 10,000 . 0062 . 0003 . 00021 . 00001
150 y 0110 . 0003 . 00037 00001
200 20,000 0172 .0003 . 00057 00001
250 25,000 0220 . 0009 00073 00003
300 30,000 0285 .0015 00095 00005
310 31,000 0300 . 0025 00100 00008
320 32,000 0310 . 0027 00103 00009
330 33,000 0326 . 0032 00109 00011
340 34,000 0337 . 0025 00112 00008
350 35,000 0350 .0038 00117 00013
360 36,000 0370 . 0040 00123 00013
370 37,000 0380 .0049 00127 00016
380 38,000 0400 . 0052 00133 00017
390 39,000 0418 . 0063 00139 00021
400 40,000 0440 .0075 00147 00025
410 41,000 0470 . 0095 00157 00032
420 42,000 0500 .0128 00167 00043
430 43,000 0610 .0215 00203 00072
440 44,000 0730 .0342 00243 00114
450 45,000 0865 L0445 00288 00148
460 46,000 1180 L0772 00393 00257
470 47,000 1570 .1140 00523 00380
480 48,000 1800 . 1350 00600 00450
490 49,000 2380 . 1890 00793 00630
500 50,000 2640 .2122 00880 00707
510 51,000 780 . 2245 00927 00748
520 52,000 3010 . 2462 01003 00821
530 53,000 3170 .2612 01057 00871
540 54,000 3420 . 2842 01140 00947
550 5, 000 3690 . 3087 01230 01029
560 56,000 3940 . 3310 01313 01103
903 R PR, ST VB IS I e A A S Tensile strength.

Elongation after fracture, 2.20 in. in 30 in.=7.3 per cent.

‘When the fracture occurred the recoil put several small kinks in the
wire.

Dimensions at fracture, 0.082 by 0.082 in.

Sectional area, 0.00673 sq. in.

Contraction of area, 35.9 per cent.

Position of fracture, 0.50 in. outside gauge marks.

Appearance of fracture, dull, silky.



~ SQUARE STEEL WIRE FOR WINDING GUNS.

From same coil as 9-A, or sample No. 9.

Marks, 9-C.

Dimensions, 0.1000 by 0.1000 in.
Sectional area, 0.01000 sq. in.
Gauged length, 30 in.

39

\

Applied loads. \ In gauged length. Per inch.
- . o Remarks.
er square onga- onga-
Total. | ™“jnch. tion. Fo tion. byl
Lb Lb. In. In. In. In.
50 5,000 0. 0. 0. s

100 10, 000 0050 —.0010 .00017 —.00003

200 20, .0155 —.0008 . 00052 —. 00003

300 30,000 .0279 —.0010 . 00093 —.00003

400 40,000 . 0380 —.0010 .00127 —.00003

500 50,000 . 0493 —.0017 .00164 —. 00006

600 60,000 . 0600 —.0010 00200 —.00003

700 70,000 . 0710 —.0015 .00237 —. 00005

800 80,000 .0822 .0001 .00274 0

900 90,000 .0930 .0007 .00310 00002
1,000 100, 000 1050 .0017 .00350 00006
1,050 105, 000 1110 . 0022 .00370 00007
1,100 110, 000 1170 .0020 . 00390 00007
1,150 115,000 1220 .0020 .00407 00007
1,200 120,000 1280 .0030 . 00427 00010
1,250 125,000 L1348 .0026 . 00449 00009
1,300 130, 000 1405 0040 . 00468 00013
1,350 135, 000 1469 . 0050 . 00490 00017
1,400 140,000 1545 .0061 . 00515 00020
1,450 145,000 1610 0084 .00537 00028
1,500 150,000 . 1695 0100 . 00565 00033
1,550 155,000 1773 0120 +.00591 00040
1,600 160,000 1855 0140 00618 00047
1,650 165, 000 1930 0160 00643 00053 ;i
1,700 170, 000 2035 0200 00678 00067
1,750 175,000 2112 . 0225 00704 00075
1,800 180, 000 .2210 . 0270 00737 00090
1,900 190, 000 2438 .0365 00813 00122
2,000 200,000 2720 .0510 00907 00170
2,100 210,000 3120 0760 01040 00253
2,200 220, 000 . 3650 1140 01217 00380
2,358 2y e e e AR ) RO 1 N TR A FL e < S Tensile strength.

Elongation after fracture, 0.15 in. in 30 in. =0.5 per cent.
When the fracture occurred, the recoil put several small kinks in

the wire.

Dimensions at fracture, 0.080 by 0.080 in.
Sectional area, 0.00640 sq. in.
Contraction of area, 36 per cent.
Position of fracture, 1.10 in. outside gauge marks.
Appearance of fracture, fine silky.
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SQUARE STEEL WIRE FOR WINDING GUNS.
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Sample No. 10, Reel 42. P. 0.8998. Diameter of coil in natural
state, 17-in.
Marks, 10-A.
Dimensions, 0.1030 by 0.1030 in.
Sectional area, 0.01061 sq. in.
Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
= . e Remarks.
er square onga-~ onga-
Total. inch. tion. Set. tion. Set.
Lb. Lb. In. In. In. In.
53 5,000 0. 0. 0. s
106 10, 000 .0068 .0008 . 00023 .00003
212 20, 000 0180 0. 00060 h
318 30,000 0285 .0003 00095 .00001
424 40, 000 0400 . 0005 00133 00002
531 50,000 .0500 .0003 00167 00001
637 60, 000 .0610 .0010 . 00203 00003
743 70, 000 . 0722 .0010 00241 00003
849 80, 000 .0841 . 0015 00280 00005
902 85,000 SO802 = i 00207 [oisei iy
955 90, 000 0948 .0019 00316 . 00006
1,008 95,000 .1000 .0014 00333 00005
1,061 100, 000 .1053 .0015 00351 00005
1,114 105, 000 1110 .0020 00370 .00007
1,167 110, 000 1162 .0020 00387 .00007
1,220 115,000 .1230 .0025 00410 00008
1,273 120, 000 L1201 .0035 00430 .00012
1,326 125, 000 . 1355 0050 00452 .00017
1,379 130,000 1437 0060 .00479 00020
1,432 135,000 1490 .0067 . 00497 .00026
1,485 140, 000 1568 0080 .00523 00027
1,538 145, 000 .1638 .0102 . 00546 . 00034
1,592 150, 000 1710 0120 . 00570 .00040
1,645 155,000 1772 0125 .00591 .00042
1,698 160, 000 1849 0149 .00616 00050
1,751 165, 000 1943 0170 .00 00057
1,804 170, 000 2020 .0190 .00673 .00063
1,857 175,000 2100 .0215 00700 .00072
1,910 180, 000 .2190 0240 00730 .00080
1,963 185,000 .2270 .0273 00757 00091
2,016 190, 000 .2360 .0300 00787 00100
2,069 195, C00 .2470 L0342 00823 00114
2,122 200, 000 . 2580 .0388 00860 00129
2,228 210, 000 . 2830 0500 00943 00167
2,334 220, 000 3190 .0710 01063 00237
2,440 230, 0C0 3580 .0980 01193 00327
2,623 AT 0007 Bisere a0l e s o Soile Sl ECR e el et et Tensile strength.

Elongation after fracture, 0.29 in. in 30 in.=1 per cent.
Dimensions at fracture, 0.082 by 0.082 in.
Sectional area, 0.00673 sq. in.
Contraction of area, 36.5 per cent.
Position of fracture, 12.10 in. inside gauge marks.
Appearance of fracture, fine silky.
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This sample was annealed at 1,500° F. for one hour, and allowed
to cool slowly in furnace for about nine hours; annealed the second
time at 1,500° F. for three hours and allowed to cool in furnace for

about nine hours.
Marks, 10-B, from same coil as 10-A.
Dimensions, 0.1040 by 0.1040 in.
Sectional area, 0.01081 sq. in.

Sectional area used, 0.01061, this being the sectional area of the

unannealed wire from the same coil.
Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
% o F Remarks.
er square onga- onga-
Total. inch. tion. Set. tion. Set.
Lb. Lbd. In In. In. In.
53 5,000 0. 0. 0. 0.
106 10,000 . 0060 0005 . 00020 . 00002
159 15. 000 . 0120 0 . 00040 0.
212 20,000 .0170 0. . 00057 0.
265 25,000 . 0225 0005 00075 . 00002
318 30,000 .0275 0009 . 00003
371 35,000 . 0332 .0017 00111 . 00006
382 36,000 . 0341 . 0020 00114 . 00007
393 37,000 . 0360 .0024 00120 . 00008
403 38, .0370 . 0032 00123 .00011
414 39,000 .0385 . 0035 00128 .00012
424 40, 000 . 0400 . 0041 00133 .00014
435 41,000 . 0450 . 0068 00150 -
446 42, . 0470 . 0088 00157 . 00029
456 43,000 0518 .0139 00173 . 00046
467 44,000 0820 . 0430 00273 .00143
477 45,000 1150 .0740 00383 . 00247
488 46,000 1620 L1210 00540 . 00403
499 47,000 2200 1740 00733 . 00580
509 48, 2470 1960 00823 . 00653
520 49,000 2650 2119 00883 . 00706
531 50,000 2810 2275 00937 . 00758
541 51,000 3050 2481 01017 . 00827
552 52,000 3290 2710 01097 . 00903
562 53, 3520 2915 01173 .00972
573 54,000 3772 3133 01257 .01044
584 55,000 3970 3340 01323 .01113
941 8700050 e ds sl e A S S Sl e A e Tensile strength.

Elongation after fracture, 2.50 in. in 30 in.=8.4 per cent.

When the fracture occurred the recoil put several small kinks in

the wire.

Dimensions at fracture, 0.089 by 0.089 in.
Sectional area, 0.00792 sq. in.
Contraction of area, 26.8 per cent.
Position of fracture, 7.80 in. inside gauge marks.

Appearance of fracture, silky.
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Marks, 10-C, from same coil as 10-A.
Dimensions, 0.1030 by 0.1030 in.
Sectional area, 0.01061 sq. in.

Gauged length, 30 in.

Applied loads. In gauged length. Per inch.
Remarks.
Per square | Elonga- Elonga-
Total. inch. tiom, Set. Sion Set.
Lb Lb. In, In. . |' In
5,000 0 0. 0. 0.
106 10,000 0. . 00020 0.
212 20,000 .0170 0. . 00057 0.
318 30,000 .0290 0. . 00097 0.
424 40, 000 0399 .0003 . 00133 . 00001
531 50, 0508 .0010 00169 00003
637 60, 000 0611 .0011 00204 00004
743 70,000 0739 . 0020 00246 00007
849 80, 000 0848 .0030 00283 00010
902 85,000 4| 20008 el N 003031 |27 oot et
955 90, 000 0965 .0040 00322 00013
1,008 95, 000 .1020 .0048 00340 00016
1,061 100, 000 .1090 . 0050 00363 00017
1,114 105, 000 L1150 . 0054 00383 00018
1,167 110, 000 1210 . 0061 00403 00020
1,220 115, 000 .1270 .0071 00423 00024
1,273 120,000 1338 .0080 00446 00027
1,326 125,000 1400 .0090 00467 00030
1,379 130, 000 1470 .0100 00490 00033
1,432 135, 000 1532 . 0107 00511 00036
1,485 140,000 .1603 .0124 00531 00041
1,538 145, 000 1678 .0138 00559 00046
1,592 150, 000 L1743 . 0150 00581 00050
1,645 'y 1822 L0175 00607 00058
1,698 160, 000 1905 .0191 00635 00064
1,751 165, 000 1907 .0225 00636 00075
1,804 170, 000 2060 . 0245 00687 00082
1,857 175,000 2140 . 0270 00713 00090
1,910 180, 000 2225 . 0300 00742 00100
1,963 185, 000 2323 .0335 00774 00112
2,016 190, 0% 2495 . 0352 00802 00117
2,069 195, 000 2475 . 0358 00825 00119
2,122 - 2560 . 0390 00853 00130
2,228 210, 000 2810 .0515 00937 00172
2,334 220, 000 3100 . 0680 01033 00227
2,440 230, 000 3670 .1083 01223 00361
2,637 211 ORI R s Lt ROE TRt (EIRR U 8 - SRR B Tensile strength.

Elongation after fracture, 0.24 in. in 30 in.=0.8 per cent.

When the fracture occurred the recoil put several small kinks in
the wire. ‘

Dimensions at fracture, 0.084 by 0.084 in.

Sectional area, 0.00706 sq. in.

Contraction of area, 33.4 per cent.

Position of fracture, 0.70 in. inside gauge marks.

Appearance of fracture, fine silky.
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ORDNANCE SPECIMENS.

TENSILE TESTS TO DETERMINE THE ELASTIC LIMIT.
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TrsT 14886.
TENSILE TESTS TO DETERMINE THE ELASTIC LIMIT.

CAST STEEL NO.1l. HEAT NO. 3372 AND 3373. ARSENAL STEEL.

Marks, 9119.

Diameter, 0.503 in.

Sectional area, 0.1987 sq. in.

Gauged length, 2 in.

Ewing extensometer used on 2-in. length.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Per inch.
inch. o

Lb. Lb. In. In.

199 1,000 0. 0.

993 5,000 . 00028 . 00014
1,987 10, 000 . 00066 .00033
2,980 15,000 . 00100 . 00050
3,973 20, 000 00135 . 00068
4,965 25,000 00172 . 00086
5,960 30, 000 . 00209 .00105 | Iimit of proportionality.
6,950 35,000 00284 00142
7,150 36, 000 00307 00154
7,350 37,000 : 003(;‘:; . %%6?

. 003’ . 0018 : ;
7,550 38,000 { i o }Yleld point.
7,750 39,000 00556 00278
7,940 A 01577 00789
Extensometer reset to zero.

199 1,000 0. 0

993 5,000 . 00025 00013
1,987 10, 000 00061 00030
2,980 15,000 . 00098 . 00049
3,973 20,000 . 00137 .00069 | Limit of proportionality.
4,965 25,000 . 00181 . 00091
5,960 30, 000 . 00227 . 00113
6,950 5,000 . 00267 00133
7,150 36,000 . 00281 00140
7,350 37,000 . 00294 00147
7,550 38,000 . 00310 00155
7,750 39,000 . 00331 . 00165
7,940 40, 000 . 00365 .00183 | Yield point.
8,140 41,000 . 00581 00291
8,340 42,000 . 00789 00394
8,540 , 000 . 00946 00473
8,740 44,000 01246 00623
8,940 (. 45,000 01470 00735

15,400 T ORORME, S SR R bl PSS eI Tensile strength.

Elongation after fracture: 0.44 in. in 2 in.=22 per cent.
Elongation of inch sections: 0.25% 0.19 in.

Diameter at fracture: 0.43 in. Contraction of area: 27.4 per cent.
Position of fracture: 1.20 in. from the neck.

Appearance of fracture: Amorphous, trace of granulation.
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CAST STEEL NO. 2.

Marks, 9121.

ORDNANCE SPECIMENS.

TesT 14887.

Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.
Ewing extensometer used on 2-in. gauge length.

HEAT NO. 3374.

ARSENAL STEEL.

47

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inch,
Lb. Lb. In. In.
200 1,000 0. 0.

1,000 5,000 00024 . 00013

2,000 10, 000 00058 . 00029

3,000 15,000 94 . 00047

4,000 20, 000 00130 . 00065

5,000 25,000 00165 . 00083

6,000 30,000 00202 .00101 | YLimit of proportionality.

7,000 35,000 00247 . 00123

7,200 36,000 00257 . 00128

7,400 37,000 00265 . 00133

7,600 38,000 00272 . 00136

7,800 39,000 00282 . 00141

8,000 40, 000 00298 . 00149

8,200 41,000 00306 . 00153

8,400 42,000 00320 . 00160

8, 600 43,000 00331 . 00166

8,800 44,000 00347 .00174

9, 45,000 00365 .00182

9,200 46,000 00379 . 00189

9,400 47,000 00404 . 00202

9,600 48,000 00432 .00216 | Yield point.

9,700 48, 500 00565 . 00282

9,800 49,000 00980 . 00490

200 1,000 00967 00484 | Set.




48

ORDNANCE SPECIMENS.

Extensometer reset to zero.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Per inch.
inch.
Lb. Lb. In. In.
200 1,000 0. 0.
1,000 5,000 . 00027 . 00014
2,000 10, 000 . 00063 . 00032
3,000 15,000 .00101 . 00051
4,000 20,000 . 00141 .00071 | Limit of proportionality.
5,000 25,000 . 00180 . 00090
6,000 30,000 . 00224 00112
7,000 35,000 . 00267 00134
7,200 36,000 . 00276 00138
7,400 37,000 . 00285 00143
7,600 38, 000 . 00293 00147
7,800 39, 000 . 00304 00152
8,000 40, 000 . 00317 . 00159
8,200 41,000 . 00321 . 00160
8,400 42,000 . 00332 . 00166
8,600 43,000 . 00342 .00171
8,800 44,000 . 00351 . 00175
, 000 45,000 . 00363 . 00182
9,200 46,000 .00374 . 00187
9,400 47,000 . 00387 . 00194
9, 600 48,000 . 00405 . 00203
9, 800 49, 000 . 00439 . 00220
10,000 50,000 . 00490 .00245 | Yield point.
10, 200 51,000 . 00681 . 00341
10, 400 52,000 . 00872 . 00436
10, 600 53,000 01105 . 00553
10,800 54,000 2
, 900 54,500
15,300 76, 500 Tensile strength.

Elongation of inch sections, 0.06* 0.06 in.

Diameter at fracture, 0.49 in.

Position of fracture, 0.30 in. from the neck.
Appearance of fracture, amorphous 80 per cent, fine granular 20

per cent.

Yield pointlesec-ceccss
Tensile strength.
Modulus of elasticity
Elongation in 2 in.
Contraction of area.. ..
After stressing to 49,0001

. per
Limit of proportionality.
Yield pointGesccs o=

SUMMARY.
Dimit of proportdonalily - s o L et S lt LR

30,000 1b. per sq. in,
48,000 1b. per sq. in.
76,500 1b. per sq. in.
29,000,000 1b. per sq. in.
6.0 per cent.
5.7 per cent.

20,000 1b. per sq. in.
50,000 1b. per sq. in.

p
Modulus of elasticity...... G R e et RN o S o r B T S e 27,600,000 1b. per sq. in.



ORDNANCE SPECIMENS. 49

TesT 14890.
CAST STEEL NO. 2 AND 3. HEAT NO. 3350. ARSENAL STEEL.

Marks, 8754.

Diameter, 0.505 in.

Sectional area, 0.20 sq. in.

Gauged length, 2 in.

Berry’s extensometer used, K2.

Eddelmann’s thermo-electric apparatus for determining elastic limit
used.

Applied loads. Elongations.
Galvanom-
Per eter—De- Remarks.
Total. square |In2inches.| Perinch, | fections.
inch,
Lb. Lb In. In. Mm.

200 1,000 0. 0. 0 When readings were started the gal-
1,000 5,000 . 0002 00010 -1 vanometer was swinging very
2,000 10,000 . 0006 00030 -2 slowly in the cooling or negative
3,000 15,000 . 0009 00045 — 4 direction.

4,000 20, 000 .0013 00065 -5
5,000 25,000 . 0016 00080 ]
6,000 30,000 .0020 00100 | — 6
7,000 35,000 . 0024 .00120 -7
7,200 36,000 . 0025 00125 —8 Limit of proportionality.
7,400 37,000 . 0026 .00130 — 8
7,600 38,000 . 0026 . 00130 —i8
7,800 39, 000 . 0027 00135 9
8,000 40, 000
8,200 41,000
8,400 42, 000
8,600 43, 000
8,800 44,000
9, 0! 45,000 Yield point, elasticlimil by galvanom-
9,200 46, 000 eter.
, 400 47,000
9, 600 48, 000
9, 800 49, 000
10,000 50, 000
11, 000 55,000
12,000 60, 000
13,000 65,000
14, 000 70, 000
17,000 85,000 Tensile strength.

Elongations of inch sections, 0.20%, 0.25% in.

Diameter at fracture, 0.44 in.

Position of fracture, 1.30 in. from the neck.

Appearance of fracture, amorphous 85 per cent, granular 15 per
cent.

SUMMARY.
gamifiol Proportionality . .. - v o L o e s e it bl e h s R s 36, 000-1b. per sq. in.
Elastic limit by galvanometer:. . 45,000-1b. per sq. in.
Yield point................ .. . 45,000-1b. per sq. in.
SR B T S R S I ST P s LR S . 85,000-1b. per sq. in.
T I i g e e .. 22.5 per cent.

(Sl g o T O SR L R T SNSRI VR S .. 24.0 per cent.
61783°—13——4



50 : ORDNANCE SPECIMENS.
TesT 14891.
CAST STEEL NO: 2 AND 3. HEAT NO. 3369. ARSENAL STEEL,

Marks, 9085.

Diameter, 0.505 in.

Sectional area, 0.20 sq. in.

Gauged length, 2 in.

Berry extensometer used, K2.

Eddelmann’s thermo-electric apparatus for determining elastic limit
used.

Applied loads. Elongations.

Galvanom-
Per eter read- Remarks.

Total. square |In2inches.| Perinch. Ings.
inch.

5

‘When readings were started the gal-
vanometer was swinfing slowly in
a heating or positive direction.

Limit of proportionality.
Yield pOl};lt.

SO IUITIUTIUINTICTOT AR W W W N = =O

DO =

............ Tensile strength.

Elongation of inch sections: 0.29%,0.16 in.

Diameter at fracture: 0.43 in.

Position of fracture: 0.90 in. from the neck.

Appearance of fracture: Amorphous 60 per cent, granular 40 per
cent.

SUMMARY.
/it proportionalivy. 1o Sl IR U T L e S Sk 30,0001b. per sq. in.
;*Ellgstic litmlt by galvanometer.. e gg, 888 %g per sq. in.
deldpoint o st no vl 5 . per sq. in.
Tensile strength. g e W L K T ) 77; 000 1b. per sq. in.

T b e e e e 22.5 per cent.
OB TON OF ATl e o o st oS e m e e e m i a a s 27. 4 per cent.



ORDNANCE SPECIMENS. B

TesT 14888.
CAST STEEL NO. 3. HEAT NO. 3356 A2 TI. ARSENAL STEEL.

Marks, 8864-2.

Diameter, 0.505 in.

Sectional area, 0.20 sq. in.

Gauged length, 2 in.

Ewing extensometer used on 2-in. length.

Applied loads. Elongations.
Remarks.
Total. PerSquare | yn ginches. | Perinch.
Lb. Lb. In. In.
200 1,000 {1}
1,000 5,000 .00026 .00013
2,000 10,000 .00058 .00029 ”
3,000 15,000 .00093 00047
4,000 20,000 .00131 00066
5,000 25,000 . 00166 00083
6,000 30,000 .00201 .00101
7,000 35,000 .00236 .00118
7,200 36,000 .00244 00122
7,400 37,000 .00251 .00125
7,600 38,000 00259 .00130 | Limit of proportionality.
7,800 39,000 . 00266 00133
8,000 40,000 00277 00138
8,200 41,000 .00284 00142
8,400 42,000 00293 00147
8, 600 43,000 00362 00151
8, 800 44,000 00314 00157
9,000 45,000 .00330 .00165 | Yield point.
Load fell to— A
8,486 42, 430 .00464 00232
8, 486 42,430 .00504 .00252
8,600 43,000 .00514 .00257
8,800 44,000 .00540 .00270
9,000 45,000 8(1]732 5 88“;’;0
49, 2 8
9,200 46,000 101944 100972
200 1,000 .01572 .00786 | Set.




{5 ORDNANCE SPECIMENS.

Extensometer reset to zero.

Applied loads. Elongations.
; Remarks.
Total. Pe!i‘;gﬁare In 2inches: | Per inch.
b. b. In. In,
200 1,000 0. 0
1,000 5,000 .00026 .00013
2,000 10,000 .00063 00032
3,000 15,000 .00099 .00049
AT, TR | e R ol ek S e gl A Limit of proportionality.
4,000 20,000 .00140 .00070
5,000 25,000 .00180 .00090
6,000 30,000 .00223 00112
7,000 35,000 .00268 .00134
, 20 36,000 .00278 .00139
7,400 37,000 .00285 .00143
7,600 38,000 .00294 .00147
7,800 39,000 .00303 00151
8,000 40,000 .00315 .00158
8,200 41,000 .00329 . 00165
8,400 42,000 .00335 .00168
8, 600 43,000 .00349 .00175
8,800 44,000 .00360 .00180
9,000 45,000 .00381 .00191
9,200 46,000 .00409 . 00204
2 110003 1<l o el Set.
9, 400 47,000 .00472 .00236 | Yield point.
9, 600 48,000 .00648 .00324
9,800 49,000 . 00880 00440
10, 000 50,000 .01114 00557
10, 200 51,000 01371 . 00686
10, 400 A .01615 . 00808
10, 600 53,000 . 01869 . 00933
16, 600 SRR e SR e L L Tensile strength.
Elongation of inch sections, 0.12 0.18* in.
Diameter at fracture, 0.46 in.
Position of fracture, 0.50 in. from the neck.
Appearance of fracture, amorphous.
SUMMARY.
EAmiliof proportionality o uiicie ol stn Tlon Rl CL i e s T 38,0001b. per sq. in.
N ADOXDEE o s s P 45,0001b. per sq. in.
Tensile strength.co.ceeeeeen. .. 83,0001D. per sq. in.
Modulus of elasticity....e.en... 28,800,000 1b. per sq. in.
Elohgationdn 21n. ool L, Jlies . 15.0 per cent.
Coniractioniofarens-2u I T sl E I I Tee s e e AL R b SN TR 16.9 per cent.
After stressing to 46,000 1b. per sq. in, N
Tiimit ot proportionality . o ¥ e s e e o e 17,0001D. per sq.in.
2 Lo e {2y e e e NN e e T s e it O TR s c e e T s e 47,0001b. per sq.in.

1 TR ] B e ety g e A8 S SR e D B el s S S e S 28,500,0001b. per sq.in.



CAST STEEL NO. 3.

ORDNANCE SPECIMENS.

TrsT 14889.

Marks, 8937-2.

Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.

Ewing extensometer used on 2 in. length.

HEAT NO. 3359 A2 TI.

ARSENAL STEEL.

53

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inch.
Lb. Lb. In. In
200 1,000 ¥
1,000 5,000 00023 .00012
2,000 10, 000 00061 .00031
3,000 15,000 00098 . 00049
4,000 20,000 00133 . 00067
5,000 25,000 00168 .00084
6,000 30, 000 00204 .00102
7,000 35,000 00240 . 00120
7,200 36,000 00248 . 00124
7,400 37,000 00258 . 00129
7,600 38,000 00263 . 00132
7,800 39,000 00268 .00134
8,000 40, 000 00277 . 00139
8,200 41,000 00286 .00143
8,400 42,000 00292 .00146
8,600 43,000 00301 .00150
8,800 44,000 00311 .00155
9,000 45,000 00316 .00158
9,200 46,000 00331 . 00166
9,400 47,000 00332 . 00166
9, 600 48,000 00339 .00170 | Limit of proportionality.
9,800 49,000 . 00346 .00173
10,000 50,000 . 00356 .00178
10,200 51,000 00371 .00186 | Yield point.
9,372 46,860 .00608 . 00304
9,400 47,000 00612 . 00306
9,600 48,000 00624 . 00312
9,800 49,000 00697 .00349
9,900 49,500 01436 .00718
9,600 48,000 .01471 . 00736
9,800 49,000 .01992 . 00996




54

ORDNANCE SPECIMENS.

Extensometer reset to zero.

Applied loads. Elongations.,
Per Remarks.
Total. square |In2inches.| Perinch.
inch,
Lb. Lb. In. In.
200 1,000 0.
1,000 5,000 . 00026 .00013
2,000 10,000 00064 .00032
3,000 , 000 .00101 .00050 | Limit of proportionality.
4,000 20,000 .00141 .00071
5,000 25,000 .00180 . 00090
6,000 30,000 . 00223 .00112
7,000 35,000 00263 00131
7,200 . 00273 00137
7,400 37,000 00281 00140
7,600 38,000 00288 00144
7,800 , 000 00298 00149
8,000 40,000 .00307 00153
8,200 41,000 .00318 00159
8,400 2 00339 .00170
8,600 43,000 00342 00171
8,800 44,000 00351 .00175
9,000 45,000 00364 .00182
9,200 46, 000 .00372 . 00186
9400 | 47000 { 00808 | -00%0% [}Yield point.
9,600 48,000 00750 .00375
9,800 49,000 00829 .00415
10,000 50,000 00946 .00473
10,200 51,000 01204 . 00602
10, 400 2,000 01428 .00714
10, 600 53,000 . 01685 . 00843
10, 800 54,000 01950 . 00975
16,100 80,5001 i D STt s Tensile strength.

Elongation of inch sections, 0.21, 0.25*% in
Diameter at fracture, 0.43 in.
Position of fracture, 1.20 in. from the neck.
Appearance of fracture, amorphous.

SUMMARY.

Limit of proportlonallty

Yield point

Tensile strength. . .
Modulus of elasticity .
Elongation in 2 in..
Contraction of area
After stressing to 49,000 1b. per sq. i

Limit of proportlonallty .............

Yield

Modu]pus of elasticity

80 500 1b. per sq in.
28, 300 000 1b. per sq. in.

15,000 1b. per sq. in.
47 000 1b. per sq. in.
27, 500,000 1b. per sq. in.



ORDNANCE SPECIMENS.

TesT 14881.

FORGED STEEL ‘“D.”” ARSENAL STEEL.

Marks, 163 F-3.
Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.
Ewing extensometer used on 2-in. length.

55

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inch.
Lb. Lb. In. In
200 1,000 0. i
1,000 5,000 . 00027 . 00014
2,000 10, 000 . 00061 . 00031
3,000 15, 000 . 00096 . 00048
4,000 20, 000 . 00134 . 00067
5,000 25,000 . 00169 . 00085
6,000 30, 000 . 00204 . 00102
7,000 35,000 . 00241 00121
8,000 40, 000 . 00276 00138
8,200 41, 000 . 00289 00145
8,400 42, 000 . 00293 . 00147
8,600 43,000 . 00302 . 00151
8,800 44,000 . 00310 . 00155
9,000 45,000 . 00316 . 00158
9,200 ,000 . 00324 . 00162
9,400 47,000 . 00330 . 00165
9,600 48, 000 . 00336 . 00168 2
9, 800 49, 000 . 00345 . 00173
10,000 50, 000 . 00350 . 00175
10, 200 51,000 . 0030 . 00180
10, 400 52,000 . 00367 . 00184
10, 600 53,000 . 00372 . 00186
10, 800 54,000 . 00374 . 00187
11,000 55,000 . 00388 . 00194
11,200 56,000 . 00397 . 00199
X 57,000 . 00407 . 00203
11,600 58,000 . 00410 . 00205
11,800 59, 000 . 00417 . 00208
12,000 60, 000 . 00428 . 00214
12,200 61, 000 . 00432 . 00216
12,400 62, 000 . 00438 . 00219
12,600 63, 000 . 00448 . 00224
12,800 64, 000 . 00453 . 00227
13,000 65,000 . 00468 . 00234
13,200 66, 000 . 00467 . 00233
13,400 7,000 . 00473 . 00237
13,600 68, 000 . 00482 . 00241
13,800 69, 000 . 00492 . 00246
14, 000 70,000 . 00498 . 00249
14,200 71,000 . 00506 . 00253
14,400 72,000 . 00512 . 00256
14, 600 73,000 . 00520 . 00260
14,800 74,000 . 00527 . 00265
15,000 75,000 . 00532 . 00266
15,200 76, 000 . 00542 00271
15, 400 7,000 . 00550 00275
15, 600 78,000 . 00556 .00278
15,800 79,000 . 00563 . 00282
16,000 80, 000 .00574 .00287
16,200 81,000 . 00581 .00290
16,400 82,000 . 00582 . 00291
16, 600 83,000 . 00596 5
16,800 84,000 . 00600 .00300
17,000 85,000 00612 . 00306
17,200 86,000 00616 00308
17,400 87,000 00623 .00312
17,600 88,000 00635 .00318
17,800 89, 000 00643 00322
18,000 90, 000 00650 00325
18,200 91,000 7 00328
18,400 92,000 . 00667 00333 | Limit of proportionality. !
18, 600 93,000 00674 00337 i




56 ORDNANCE SPECIMENS,

Applied loads. Elongations.
Per Remarks.
Total. square |In 2inches.| Perinch.
inch.

Lb. Lb.
18,800 94,000
19,000 95,000
19,200 96,000
19, 400 97,000
19, 600 98,000
19,800 99,000

Tensile strength.

Elongation of inch sections, 0.24*, 0.05 in.
Diameter at fracture, 0.37 in.

Position of fracture, 0.60 in. from the neck.
Appearance of fracture, fine silky.

SUMMARY.

At o proportion ity s s N A e e
Tensilestengthcs o o e, Copr i tele o b 0 toas x
Modulus of elasticity....o.t.to oo oo o
Elongation in 2 in Sy
Contraction of area........... e e e s ] R

92,000 1b. per sq. in.
143,500 1b. per sq. in.

: 27,700,000 1b. per sq. in.

14.5 per cent.
46. 2 per cent.



FORGED STEEL

ORDNANCE SPECIMENS,

TesT 14884.

Marks, 226 F-2.
Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.
Ewing extensometer used on 2-in. length.

43

D.”” ARSENAL STEEL.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inch.
ILb. Lb. In. In,
200 1,000 0. 0.
1,000 5,000 . 00023 . 00012
2,000 10, 000 00061 . 00030
3,000 15,000 00101 . 00051
4,000 20, 000 00133 . 00066
5,000 , 000 00169 . 00084
6,000 30, 000 00204 . 00102
7,000 35,000 00240 . 00120
8,000 40, . 00276 . 00138
9,000 45,000 00319 . 00160
10, 000 3 00346 . 00173
11,000 55,000 00383 . 00192
12,000 60,000 00421 . 00211
13,000 65,000 . 00454 . 00227
14,000 70, 000 00490 . 00245
14,400 72,000 00505 . 00252
14, 800 74,000 00520 . 00260
15,200 76,000 00535 . 00267
15,600 78,000 00548 . 00274
16,000 80,000 00565 . 00282
16,400 82,000 00580 . 00290
16,800 , 000 00592 . 00296
17,200 86,000 00606 . 00303
17,600 , 000 00622 . 00311
18, 000 90, 000 00637 . 00318
18,400 92, 000 00654 . 00327
18,800 94,000 00664 . 00332
19,200 96, 000 . 00679 . 00340
19,600 98, 000 . 00693 . 00346
20,000 100, 000 . 00707 . 00354
20, 400 102, 000 . 00722 . 00361
20, 800 104,000 . 00738 . 00369
21,200 106, 000 00756 . 00378
21,600 108, 000 . 00769 . 00384
22,000 110, 000 . 00783 . 00392
22,400 112, 000 00800 . 00400
22,800 114, 000 . 00814 . 00407
23,200 116, 000 . 00828 . 00414
23,600 118, 000 . 00842 . 00421
24,000 120, 000 . 00859 . 00430
24,400 122,000 . 00874 . 00437
24,800 124,000 . 00889 .00445 | Limit of proportionality.
25,200 126,000 00905 .
25,600 128,000 00922 . 00461
26,000 130,000 . 00939 00470
26,400 132,000 . 00962 00481
26,800 134,000 . 00981 00491
27,200 136,000 01005 . 00503
27,600 138,000 .01044 . 00522
28,000 140,000 . 01066 . 00533
28,400 142,000 01131 . 00566
200 ’ 00118 .00059 | Set.




58 ORDNANCE SPECIMENS.

Extensometer set to zero.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches. | Per inch.
inch.
Lb. Lbd. In. In.
200 1,000 0. 0.
1,000 5,000 . 00033 00017
2,000 10,000 . 00065 00032
3,000 15,000 . 00101 00051
4,000 20,000 . 00135 00067
5,000 25,000 . 00173 00086
6,000 30,000 . 00209 00105
7,000 35,000 . 00243 00121
8,000 40,000 . 00281 00141
9,000 45,000 . 00318 00160
10,000 50,000 . 00360 00180
11,000 55,000 . 00384 00192
12,000 60, 000 . 00424 00212
13,000 , 000 . 00465 00233
14,000 70,000 . 00500 00250
14, 800 74,000 . 00523 00262
15, 600 78,000 . 00555 00277
16, 400 82,000 00581 00291
17,200 86,000 00612 00306
; 90, 000 00645 00323
18,800 94, 000 00670 00335
19, 600 98, 000 00698 00349
20,400 102, 000 00728 00364
21,200 106, 000 00758 00379
22,000 110, 000 00787 00394
22,800 114,000 00820 00410
23,600 118,000 . 00847 . 00423
24,400 122,000 . 00878 . 00439 | Limit of proportionality.
25,200 126,000 00910 00455
26, 000 130,000 00940 00470
26, 800 134,000 00970 00485
27,600 138, 000 01004 00502
28,400 142, 000 01406 00523
29,200 146, 000 . 01204 . 00602
200 1,000 . 00148 .00074 | Set.
33,300 F60;5000]: - ol R BRI S NI Tt B Tensile strength.

Elongation of inch sections, 0.05, 0.22% in.
Diameter at fracture, 0.39 in. from the neck.
Position of fracture, 0.80 in. from the neck.
Appearance of fracture, fine silky.

SUMMARY.

Eimitef proportionallty - cr 0l oo il e I e i 124,000 1b. per sq. in.
Modulngolelastiaity. L 2o sl iitieial. el e v st pon o] - 28,000,000 IDb. per sq. in.
Menstestienebh Gre e E L e R R ¢ 166,500 1b. per sq. in.
Elongption I AN S FaERR e o e A s S SR L N L 13.5 per cent.
Contraction of area................ 40.3 per cent.
After stressing to 142,000 1b. per sq. in e
Himit ol propertionality . o 805 0L LTt SUSNSE Tt R | R T ) 122,000 1b. per sq. in
Modnigs olelastiGiby il Lor s sy o L S S e S S R 27,800,000 1b. per sq. in




ORDNANCE SPECIMENS. 59

TesT 14868.
FORGED STEEL NO. 5, NAVY. ARSENAL STEEL.

Marks, 247 F.

Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.
Berry extensometer used.

Applied loads. Elongations.

Remarks.

Per square . 2
Total. Inche In 2inches.| Per inch.

]
=

£0,00,00,00,00,00 =1 & S i £9 N 1=
§ gg8sZs8ss888888s

Limit of proportionality.
Yield point.
Tensile strength.

=
R

Elongation of inch sections, 0.36*, 0.15 in.
Diameter at fracture, 0.36 in.

Position of fracture, 0.60 in. from the neck.
Appearance of fracture, silky.

SUMMARY.

Limit of proportionality 45,000 Ib. per sq. in.
Yield points_.....-.iil. 45,000 1b. per sq. in.
Tensile strength. . ... 83,000 1b. per sq. in.
Elongatjonin 2in. .. 25.5 per cent.
Ganractioniof anescr. . M NIEE L N S e e T e s S 49.1 per cent.




60

FORGED STEEL NO. 5, NAVY.

Marks, 240-F.

ORDNANCE SPECIMENS.

TesT 14871.

Diameter, 0.505 in.

Sectional area, 0.20 sq. in.
Gauged length, 2 in.

Ewing extensometer used on

2-in. length.

ARSENAL STEEL.

Remarks.

Applied loads. Elongations.
Total. Pe;‘?c Uare | 1, o inches.| Per inch.
Lb. Lb. In. In.
200 1,000 | o. 0.
1,000 5,000 00028 -00014
2,000 10,000 100032
3000 15,000 00097 100049
4,000 20, 000 00132 . 00066
5,000 25,000 00166 -00083
6,000 30, 000 00202 .00101
7,000 35,000 00239 00120
87:000 |1 el [ L SRy
8,000 40, 000 00285 .00143
8,200 41,000 00308 . 00154
8,400 42, 000 00548 . 00274
8,600 43,000 00830 . 00415
18,200 91l000. [t et e e B

Limit of proportionality.

Yield point.
Tensile strength.

Elongation of inch sections, 0.25, 0.28* in.

Diameter at fracture, 0. 38 in.
Position of fracture, 1.35 in. from the neck.

Appearance of fracture, dull silky.

Limit of proportlonallty ...................................................... x

Nield polnb.i oo iisio.-

Tensile strength.............

Modulus of elasticity

Elongationin2in ..........

SUMMARY.

ContrantieNaE ST, . " S renee ) o Ll s et o e L L i

37,000 1b. per sq. in.

42
91

000 1b. per sq. in.
,000 1b. per sq. in.

28,5000001b per sq. in.

26.5 per cent.
43.3 per cent.




ORDNANCE SPECIMENS.
TesT 14882.
FORGED STEEL NO. 5 NAVY. ARSENAL STEEL.

Marks, 211 F.

Diameter, 0.505 in.

Sectional area, 0.20 sq. in.

Gauged length, 2 in.

Ewing extensometer used on 2 in. length.

61

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inch.
Lb. In, In. In.
200 1,000 0. 0.
1,000 5,000 .00028 . 00014
2,000 10, 000 . 00065 . 00033
3,000 15,000 .00101 . 00051
4,000 20, 000 .00135 . 00067
5,000 25,000 .00168 . 00084
6,000 30, 000 .00206 00103
7,000 35,000 . 00251 00125
7,200 36, 000 . 00254 00127
7,400 37,000 . 00251 00126
7,600 38,000 %gg .88135 Caridr i ¢ &
. . 00436 imit of proportionality.
2500 ss,000 {-ONE2 “00748 | Yield pont. :
Extensometer set to zero.
200 1,000 0. 0.
1,000 5,000 . 00027 00014
2,000 10,000 . 00068 00034
3,000 15,000 . 00106 . 00053
4,000 20,000 . 00145 .00072 | Limit of proportionality.
5,000 25,000 .00189 . 00094
6,000 30,000 . 00236 00118
7,000 35,000 . 00281 00140
7,200 36, 000 . 00296 00148
7,400 37,000 . 00310 00155
7,600 38,000 . 00323 00162
7,800 39,000 . 00349 .00174
8,000 40,000 . 00403 .00201 | Yield point.
8,200 41,000 . 00590 .00295
8,400 42,000 .00739 00370
8,600 43,000 .00914 00457
8,800 44,000 .01046 00523
16, 400 82,000 {.cvnsne adaolstsmattaatias Tensile strength.

Elongation of inch sections, 0.25, 0.12 in.
Diameter at fracture, 0.43 in.

Position of fracture, 0.65 in. from the neck.
Appearance of fracture, lamellar.

SUMMARY.

Limit of proportionality. 39,000 Ib. per sq. in.
Yield point.......... 39,000 Ib. per sq. in.
Tensile strength.... 82,000 1b. per sq. in.
Modulus of elasticity. 27,600,000 1b. per sq. in.
Elongation in 2 in.. 18.5 per cent.
Contrietion ol Bren -, e o il t s e Tl ot L Lt s e s e 27. 4 per cent.
After stressing to 39,000 1b. per sq. in.:

Limit of proportlonality..........c. .o Sl ool iilaiiiioolilie 20,000 1b. per sq. in.

Nipldpoint: oot ol e e s 40,000 1b. per sq. in.

Modulus of elasticity 26,600,000 1b. per sq. in.




62 ORDNANCE SPECIMENS.

TesT 14883.
FORGED STEEL NO. 5 NAVY. ARSENAL STEEL.

Marks, 212 F.

Diameter, 0.505 in.

Sectional area, 0.20 sq. in.

Gaged length, 2 in.

Berry extensometer used, K2.

E(iielmann thermo-electric apparatus for determining elastic limit
used.

Applied loads. Elongations. Galvanometer.
Per Tn 2 - Pod Remarks.
er : eflec-
Total. Siudre | inches. | inch. Reading. | ;0

Lb. Lb. In. In. Mm. In.

Limit of proportionality.
Yield point.

Elastic limit by galvanometer.

Tensile strength.

Elongation of inch sections, 0.10, 0.37* in.
Diameter at fracture, 0.37 in.

Position of fracture, 0.70 in. from the neck.
Appearance of fracture, Silky.

SUMMARY.
Limit of proportionality...... ,000 1b. per sq. in.
Elastic limit by galvanomet/er . 45,000 1b. per sq. in.
Yield point..... g ,0001b per sq. in.
Tensile strengt . 76,000 1b. per sq. in.
Elongation in 2 B ni e ey ST e L e s e ey SO S SR ... 23.5per cent.

ontrachionof areds i il Lo AL RO AU o A S A S S I 46. 2 per cent.



ORDNANCE SPECIMENS.

TesT 14899.

FORGED STEEL NO. 5 NAVY. ARSENAL STEEL.

Marks, 1526 F.

Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.
Ewing extensometer used on 2-in. length.

63

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inch.
Lb. Lb. In. In.
200 1,000 i 0.

1,000 5,000 00026 .00013

2,000 10, 000 00030

3,000 15,000 00094 . 00047

4,000 20,000 00127 . 00064

5,000 25,000 00164 .00082

6,000 30,000 00198 . 00099

6,200 31,000 00207 .00104

6,400 32,000 00213 .00107

6,600 33,000 00219 .00110

6,800 34,000 00227 .00113

7,000 35, 000 00235 .00118

7,200 36,000 00243 .00122

7,400 37,000 00247 .00124

7,600 38,000 00256 .00128

7,800 39,000 00262 .00131

8,000 40,000 00269 .00135

8,200 41,000 00277 .00139

8,400 42,000 00285 .00143

8,600 43,000 00290 .00145

&,800 , 000 00298 .00149

9,000 45,000 00306 .00153

9,200 , 000 00314 .00157 | Limit of proportionality.

9,400 47,000 00321 .00161

9,600 48,000 00335 .00167

9,800 49,000 00372 .00186 | Yield point.

9,282 46,410 01826 .00913

200 1, 01614 .00807 | Set.
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ORDNANCE SPECIMENS.

Extensometer reset to zero.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Per inch.
inch.
Lb. Lb. In. In.
200 1,000 0. 0.

1,000 5,000 .00022 .00011

2,000 10, 000 .00057 .00028

3,000 15,000 . 00094 .00047

4,000 20, 000 .00128 . 00064

5,000 25,000 00164 .00082 | Limit of proportionality.

6,000 30,000 00203 .00101

6,400 32,000 00217 00108

6, 800 34,000 .00233 .00117

7,200 36,000 00252 .00126

7,600 38,000 00263 00132

8,000 40,000 00279 .00140

8,400 42,000 .00297 . 00149

8,800 44,000 .00315 . 00157

9,000 45,000 00326 00163

9,200 46,000 00355 00177

9,400 47,000 00540 00270 | Yield point.

16,200 BL0005]: 3 S s s s e Tensile strength.

Elongation of inch sections, 0.34¥%, 0.22 in.
Diameter at fracture, 0.37 in.
Position of fracture, 1.10 in. from the neck.
Appearance of fracture, fine silky, open longitudinal seam in the

stem.

Limit of proportionality

Yield point. ...
Tensile strengt!

Modulus of elastic
Elongationin2in.
Contraction of area

SUMMARY.

in.

in.
in.

25,000 1b. per sq. in.
; 47,000 1b. per sq.
28,400,000 1b. per sq. in.

in.



ORDNANCE SPECIMENS.

TesT 14900.

FORGED STEEL NO. 5 NAVY. ARSENAL STEEL.

Marks, 1540 F.

Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.
Ewing extensometer used on 2-in. length.

Applied loads. Elongations.
|
; Per Remarks.
Total. | square |[In2inches.| Perinch.
; inch.
Lb. Lb. In In.
200 1,000 0. e
1,000 5,000 . 00027 .00013
2,000 10,000 00061 .00030
3,000 15,000 00098 .00048
4,000 20,000 00130 . 00065
5,000 25,000 00164 .00082
6,000 0, 000 00201 .00101
6,200 31,000 00209 00105
6,400 32,000 00214 .00107
6,600 33,000 00222 .00111
6,800 34,000 00228 .00114
7,000 35,000 00237 .00118
7,200 36,000 00244 .00122
7,400 37,000 . 00251 . 00125
7,600 38,000 . 00257 .00128
7,800 39,000 5 .00132
8,000 40,000 00272 .00136
8,200 41,000 00280 .00140
8,400 42,000 00285 .00143
8,600 43,000 00293 00147
8,800 44,000 00302 .00151
9,000 45,000 00309 .00155
9,200 46,000 00318 .00159
9,400 47,000 00323 .00162 | Limit of proportionality.
9, 546 30 o a e e I Yield point.
9,200. ,000 5 .00331 |
9,400 47,000 00805 .00403
9, 600 48,000 01536 .00768
200 1,000 . 01452 .00726 | Set.

61783°—13——5



66 ORDNANCE SPECIMENS.

Extensometer reset to zero.

Elongation of inch sections, 0.26%, 0.31% in.
Diameter at fracture, 0.35 in.

Position of fracture, 1.20 in. from the neck.
Appearance of fracture, fine silky, cup-shaped.

SUMMARY.

Limit of proportlonahty 47,000 1b. per sq.

Yield point. 47,730 1b. per sq.
Tensile strength 85,000 1b. per sq.
Modulus of elastic: 28, 200 000 1b. per sq.
Elongation in 2 in 28 5 per cent.

Contraction of are:

After stressing to 47, 30 Th. pe
Limit of proportionalxt
Ylel(linp ..........
Modulus of elasticity...

51.9 per cent.

25 000 1b. per sq.
46,000 1b. per sq.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Per inch.
inc!
Lb. Lb. In. In
200 1,000 0. 0
1,000 5,000 .00019 00010
2,000 10,000 00055 00027
3,000 15,000 00090 00045
4,000 20, 000 .00128 . 00064
5,000 25,000 . 00165 .00083 | Limit of proportionality.
6,000 30,000 00210 .00105
6,400 32,000 .00223 00111
6,800 34,000 . 00238 .00119
7,200 36, 000 . 00256 .00128
7,600 38,000 .00271 00135
8,000 ,000 ! . 00288 00144
. 8,400 42,000 | .00308 00154
8, 600 43,000 | 00317 00159
8,800 ,000 . 00326 00163
9,000 45,000 . 00340 .00170
9,200 46,000 00415 .00208 | Yield point.
9,400 47,000 00697 00349
9, 600 48,000 00872 00436
17,000 86,000 v sssoesh el maes B ien Tensile strength.

in.
in.
in.
in.

in.
lll

27, 500, 000 1b. per sq. in.



ORDNANCE SPECIMENS. 67

TEST 14885.
FORGED STEEL NO. 3. ARSENAL STEEL.

Marks, 273-F.

Diameter, 0.505 in.

Sectional area, 0.20 sq. in.

Gauged length, 2 in.

Berry’s extensometer used, K2. :

I?idelmann thermo-electric apparatus for determining elastic limit
used.

Applied loads. Elongation.
Galva-
o i norgﬁtler - Remarks.

er square n : reading.
Total. 1 inches. | Perinch. 4
Lb. Lb. In. In. In.

200 1,000
1,000 5,000 0. 0. 0
2,000 10,000 . 0004 . 00020 -1
3,000 15,000 . 0009 . 00045 — 2
4,000 20,000 .0013 . 00065 -3
5,000 25,000 L0017 . 00085 — 4
6,000 30,000 . 0021 . 00105 — 5
6,400 32,000 . 0022 .00110 — 5
6,800 34,000 .0023 . 00115 — 6
7,200 36,000 .0025 . 00125 — 6
7,600 38,000 . 0026 00130 -7
7,800 39,000 .0027 00135 — 8
8,000 40,000 .0028 00140 —9
8,200 41,000 .0028 00140 -9
8,600 43,000 .0030 00150 -9
8,800 44,000 .0031 00155 -9
9,000 45,000 .0032 00160 -9
9,200 46,000 . 0032 00160 -9
9,400 47,000 . 0034 00170 —10
9,800 49,000 .0034 00170 —11
10,000 50,000 . 0035 00175 —12
10,200 51,000 . 0036 00180 —12
10, 600 53,000 . 0037 00185 —13
10,800
11,000
Limit of proportionality.
11,300 Yield point.
Elastic limit by galvanometer.

11,800
13,000
15,000
16,000
17,000
18,000
21,200 Tensile strength.

Elongation of inch sections, 0.10, 0.26% in.
Diameter at fracture, 0.38 in.

Position of fracture, 0.60 in. from the neck.
Appearance of fracture, silky.

SUMMARY.
TAmit of propartionaliby’ 1, 5.0 a0 s SR e B oo e L L S L AR 56,500 1b. per sq. in.
Binstic HEnt Uy galvanomBler. . .. .« oom dsuoiand o vadaoiy st ssansnebs s ons doeahianpdnes 56,500 1b. per sq. in.
Yieldpolnb. . oot it =i o ote 56,500 1b. per sq. in.

Tensile strength.. 106,000 1b. per sq. in.
Elongation in 2 in i ¢ 18.0 per cent,
DOREEnetion of B, .- - b v bu e niavothusnntanneeis sont yuopinnsserssenenrdones 43.3 per cent.



68 ORDNANCE SPECIMENS,

TeEsT 14866.

FORGED STEEL NO. 2.

Marks, 255-F.

Diameter, 0.505 in.

Sectional area, 0.20 sq. in.

Gauged length, 2 in.

Inspectors’ extensometer used on 2-in. length.

1

[
Applied loads. In gauged length. Per inch. [ [
Per ‘ Remarks. |
Total. square | Elongation. | Set. Elongation. Set. |
inch. I
Lb. Lb. In. In. In.
200 1,000 | 0. 0. 0. |
1,000 570007 120002 | R it . 00010
2,000 10,000 | .0005 00025
3,000 15,000 | .0008 . 00040 |
4,000 20,000 | .0011 . 00055
5,000 25,000 | .0014 00070
6,000 30,000 | .0017 00085 Limit of proportionality.
7,000 35,000 | .0021 00105
8,000 40,000 | .0025 00125 |
8,200 41,000 | .0026 00130
8,400 42,000 | .0027 00135 S
8,600 43,000 | .0033-.0200 00165-. 0100 ..| Yield point.
8,800 44,000 | .0260 130 .
9,000 ,000 | .0280 .0140 .
16,000 el LS R AT TG e L TG R Tensile strength.
|

Elongation of inch sections, 0.16, 0.39% in.
Diameter at fracture, 0.36 in.

Position of fracture, 0.85 in. from the neck.
Appearance of fracture, silky.

SUMMARY.
A Tavie e o nlo i by ARy T R RBie e B DA B VA b 6l SERDO Rt R B TR 30,000 1b. per sq. in.
Elasticlimit............ ... 30,000 Ib. per sq. i
Yield point..... ... 43,000 1b. per sq. in.
Tensile strength... ... 80,000 1b. per sq. in.
LD LT T T e ) R R S I e R O S S e 27.5 per cent.

(87 4l ale)s ey 5 o TR SR S R U ISR DL B PR P T B e B i 49. 1 per cent.



FORGED STEEL NO.

Marks, 234-F.

ORDNANCE SPECIMENS.

Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.
Ewing extensometer used on 2-in. length.

TrsT

14894.

2. ARSENAL STEEL.

69

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inch.
Lb. Lb. In. In,
200 1,000 0. 0.

1,000 5,000 . 00025 . 00013

2,000 10,000 . 00060 . 00030

3,000 15,000 . 00093 . 00047

4,000 20,000 . 00127 . 00064

5,000 25,000 .00165 .00083 | Limit of proportionality.

6,000 30,000 .00201 . 00101

6,200 31,000 . 00206 .00103

6,400 32,000 .00213 . 00107

6, 600 33,000 . 00221 .00111

6,800 34,000 . 00229 . 00115

7,000 35,000 . 00236 . 00118

7,200 36,000 .00248 .00124

7,400 37,000 . 00262 . 00131

7,600 38,000 . 00272 .00136 | Yield point.

7,800 39,000 . 00399 . 00199

8,000 40,000 . 00631 . 00316

8,200 41,000 . 00839 . 00419

8,400 42,000 . 01046 . 00523

8,600 43,000 . 01588 . 00794

200 1,000 . 01272 .00636 | Set.
}
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ORDNANCE

Extensometer reset to zero.

SPECIMENS.

Applied loads. Elongations.
Per Remarks.
Total. square . |In 2inches., Per inch.
inch.
Lbd. Lb. In In.
200 1,000 -
1,000 5,000 00023 .00012
2,000 10,000 . 00057 . 00029
3,000 15,000 = . 00047
.......... 17,000 |osecchimsacsleest-ainne~-p 'Limit of proportionality.
4,000 20,000 00132 . 00066
5,000 A . 00169 . 000!
6,000 30,000 00212 .00106
6,200 31,000 00221 .00111
6,400 32,000 00226 .00113
6,600 33,000 00235 .00118
6,800 34,000 00242 .00121
7,000 35,000 00251 00125
7,200 36,000 00259 . 00130
7,400 37,000 00266 .00133
7,600 38,000 00276 .00138
7,800 39,000 00285 .00143
8,000 40,000 00298 . 00149
8,200 41,000 00312 . 00156
8,400 42,000 00323 .00162
8,600 43,000 00341 .00171
8,800 44,000 00388 .00194 | Yield point.
9,000 45,000 00577 . 00289
9,200 46,000 00747 . 00374
9,400 47,000 00967 . 00484
200 1,000 00612 .00306 | Set.
16, 500 o e RS R e et B Tensile strength.

Elongation of inch sections, 0.19, 0.36* in.
Diameter at fracture, 0.33 in.
Position of fracture, 1.25 in. from the neck.
Appearance of fracture, fine silky. .

Einikol proportionalityic ) S sen e litha il r o LY LN LTI i gg, (())(())g }ll)). per sq. i
y . Per sq.

82,500 lb. per sq. i

29,700,000 1b. per sq. i

Yield point

Tensile strength......
Modulus of elasticity....
Elongation in 2in....

Contraction

of area

SUMMARY.

After stressing to 43,000 1b. per sq. in.:

Limit of proportionality....
Yield point........... Fea

Modulus of elasticity

27.5 per cent.
57.2 per cent.

17,000 1b. per sq. i
44,000 1b. per sq. i
............................. 28,700,000 1b. per sq. i



ORDNANCE SPECIMENS, ol
TesT 14869.

GUN STEEL. TRUNNION HOOP 6-IN. GUN.

Marks, 1743 F-C.
Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inch.
Lb. Lb. In. In.
200 1,000 0. 0
1,000 5,000 %
2,000 10,000 .0002 00010
3,000 15,000 . 0006 00030
4,000 20, 000 . 0010 00050
5,000 25,000 0014 00070
6,000 30,000 0018 00090
7,000 35,000 0022 00110
8,000 40, 000 0025 00125
8,200 41,000 0026 00130
8,400 42,000 . 0027 00135
8, 600 43,000 . 0028 .00140 | Limit of proportionality.
8,800 44,000 0029 00145
9,000 45,000 0030 00150
9,200 46,000 { o i }Yield point.
9,400 47,000 . 0135 . 00675
9, 600 48,000 0190 00950
10, 000 50,000 0218 01090
10, 400 52,000 0240 01200
10, 800 54,000 0270 01350
11, 200 56,000 0315 01575
12,000 60, 000 0380 01900
18,500 G99, BO0B, 2tz kool sl S S Tensile strength.

Elongation of inch sections, 0.29%, 0.24 in.
Diameter at fracture, 0.38 in.

Position of fracture, at middle of length.
Appearance of fracture, silky.

SUMMARY.

Emitiof proporfonalify. . o <Licos e do i L R S e e L N vk e ... 43,000 Ib. persq. in.
teldthoint oo o Lot st el . 46,000 1b. per sq. in.
Tensile strength.................... . 92,500 ib. per sq. in.
Elongation in 2in. .. . . 26.5 per cent.
Ngatmetionoareas, L oLt a e Abl LIRSS UT T S e RS Ll N Sy L 43.3 per cent.




72

STUDENT OFFICERS’ TEST.

ORDNANCE SPECIMENS.

Marks, INGOT 26.
Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.
Ewing extensometer used on 2-in. length.

TrEsT 14872.

ARSENAL STEEL.

Remarks.

Applied loads. Elongations.
Per
Total. square In 2inches.| Perinch.
inch.
Lb. Lb. s Im, n,
200 1,000 0. 0.

1,000 5,000 . 00022 .00011
2,000 10, 000 . 00058 . 00029
3,000 15, 000 . 00098 . 00049
4,000 20, 000 .00130 . 00065
5,000 25,000 .00163 . 00081
6,000 30, 000 . 00200 00100
7,000 35,000 . 00240 00120
&,000 40, 000 . 00277 00138
8,200 41,000 . 00288 00144
8,400 42,000 . 00294 .00147
8, 600 43,000 . 00308 00154
8, 800 44, 000 . 00309 00155 | Limit of proportionality
9, 000 45,000 . 00317 00159
9,200 46, 000 . 00332 00166 | Yield point.
9, 400 47,000 00548 00274

16, 400 8270006} L ey Btabet R St 5 Tensile strength.

Klongation of inch sections, 0.32%, 0.19 in.
Diameter at fracture, 0.41 1n.
Position of fracture, 1 in. from the neck
Appearance of fracture, dull silky.

Limit of proportionality

SUMMARY.

oI poIntomet o8 o e
Tensile strength. ...... ... ...ccooooecn

Modulus of elasticity.
Flongation in 2in..

COBLACTIONONATEH. cvol L il la dnzs g s a s 00 D00 Sb, S S S M LT T

44,000 1b. per sq. in.
46,000 1b. per sq. in.
82,000 1b. per sq. in.

.. 27,500,000 Ib. per sq. in.
. 25.5 per cent.
34.0 per cent.



ORDNANCE SPECIMENS.

-¥
<o

TesT 14870.

STUDENT OFFICERS TEST, EX. 25. ARSENAL STEEL.

Marks, 1450F-25.

Diameter, 0.505 in.

Sectional area, 0.20 sq. in.

Gauged lengths, 2 in.

Berry’s extensometer used, K2.

Edelmann’s thermo-electric apparatus for determining elastic
limit used.

Applied loads. Elongations. Galvanometer.
Por i Remarks.
Total. sg;‘ljlre iIJIC‘IileZS. Per inch. | Reading. | ]%‘i’frff" ;
| |
i |
Lb. Lb. In. In. Mm. ‘ Mm.
200 1,000 0. 0. a7 0
1,000 5,000 .0001 00005 57 } 0 |
2,000 10, 000 . 0003 00015 57 | 0
3, 15,000 . 0007 . 00035 58 | =1
4,000 20, 000 L0011 . 00055 58 ‘ -1
o 25,000 .0014 00070 59 | -2 }
6,000 30, 000 .0018 . 00090 59 —2 |
7,000 35,000 . 0021 . 00105 59 —2 | Elastic limit by galvanometer. |
8,000 40, 000 . 0025 . 00125 58 -1 Limit of proportionality.
8,200 41,000 . 0026 . 00130 57 | 0
8,400 42,000 . 0028 . 00140 57 0
8, 600 43,000 . 0030 . 00150 56 1
8,800 | 44,000 L0042 | .00210 56 | 1 | Yield point.
9,000 | 45,000 L0102 | .00510 53 | 4
9,200 | 46,000 L0114 | .00570 52 | 5
9,400 | 47,000 L0126 | .00630 52 5
9,600 | 48,000 | .0135 | .00675 52 5
9, 800 49,000 | .0150 . 00750 51 \ 6 1
10, 000 50,000 | .0184 . 00920 50 | 7 |
11,000 55,000 | .0240 . 01200 48 9 |
12,000 | 60,000 0335 | .01675 45 12 |
18,300 91, 500 R Ee] R ERERRET CEPEPEPR [ommemnens l Tensile strength.

Elongation of inch sections, 0.17, 0.33* in.

Diameter of fracture, 0.40 in.

Position of fracture, 1.35 in. from the neck.

Appearance of fracture. dull silky 70 per cent; fine granular 30 per
cent.

SUMMARY.

Sl imibiof proportionality.... ... fi il i liovaet T L e s 40,000 Ib. per sq. in
Elastic limit by galvanometer. . 35,000 1b. per sq. in.
Yield point. . ool .t 44,000 1b. per sq. in,
Tensile strength................ . 91,500 1b. per sq. in,
Sitonediion i P A s it 25.0 per cent.

CONAOTIOTOLAYOA o s ol Fav s s saio bl o o S0 SRR e SR L U ke 61a)e el 0 Dbl BT+ S DOT CETIER



74 ORDNANCE SPECIMENS.

TrsT 14865.

NICKEL STEEL NO. 2 NAVY. ARSENAL STEEL.

Marks, 86F.

Diameter, 0.505 in.

Sectional area, 0.20 in.,

Gauged length, 2 in.

Inspectors’ extensometer used on 2-in. length.

Applied loads. Elongations.
Por Remarks.
Total. square |In 2inches.| Perinch.
inch.
Lb. Lb. In In
200 1,000 0 0.
1,000 5,000 0002 .00010
2,000 10,000 0006 .00030
3,000 15,000 0010 . 00050
4,000 20, 000 0014 . 00070
5,000 25,000 0018 . 00090
6,000 30, 000 0021 . 00105
7,000 35,000 0025 . 00125
8,000 40,000 0028 .00140
.......... 43,000 |....eceeceve]evennen.....| Limit of proportionality.
9,000 45,000 .0032 00160
10,000 50,000 .0038 .00190 ’
.......... 51,000 Laseaca. e laededsaoz-- Yicld point:
10,400 , 000 . 0068 00340
10, 800 54,000 0158 00790
11, 200 56,000 0192 00960
11, 600 58,000 0235 01175
19,100 95,600 1t Faee el SN TR e Tensile strength.

Elongation of inch sections, 0.12, 0.38* in.
Diameter at fracture, 0.34 in.

Position of fracture, 0.90 in. from the neck.
Appearance of fracture, silky.

SUMMARY.
Limit of proportionality. 43,000 1b. per sq. in.
Yield pomtc. ..ol ioonaiccaan ... 51,000 1b. per sq. in.
Tengile strength. .. ..o ool ... 95,500 1b. per sq. in.
Elongationin 2in................ ... 25 per cent.

Contraction of area 54. 6 per cent.



ORDNANCE SPECIMENS.

TrsT 14892.

NICKFL. STEEL NO.2. ARSENAL STEEL.

Marks, 204-F.

Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.
Ewing extensometer used on 2-in. length.

5

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inch.
Lb. Lb. In In.
200 1,000 0 0.
1,000 5,000 . 00027 . 00013
2,000 10,000 00062 . 00031
3,000 15,000 00098 . 00049
4,000 , 000 00133 . 00066
5,000 25,000 00171 . 00086
6,000 30, 000 00205 . 00103
7,000 35,000 00239 . 00120
7,200 36,000 00251 .00126
7,400 37,000 00260 . 00130
7,600 38,000 00261 . 00130
7,800 39,000 00268 . 00134
8,000 40,000 00281 . 00140
8,200 41,000 00287 . 00144
8,400 42,000 00289 . 00145
8, 600 43,000 00299 . 00150
8,800 44,000 . 00305 .00153
9,000 45,000 .00313 . 00157
9,200 46, 000 .00317 . 00159
9,400 47,000 . 00327 . 00163
9,600 48,000 .00332 .00166
9, 800 49, 000 . 00339 . 00170
10,000 50,000 00348 .00174
10, 200 51,000 00355 . 00177
10,400 52,000 00362 . 00181
10, 600 53,000 00372 . 00186
10, 800 54,000 00375 .00188
11,000 55,000 00389 .00194
11,200 56,000 00390 . 00195
11,400 57,000 00394 . 00197
11, 600 58, 000 00405 .00202 | Limit of proportionality.
11,800 59,000 00414 . 00207
12,000 60, 000 00429 . 00214
12,200 61,000 00430 . 00215
12,400 62, 000 00447 . 00224
12, 600 63,000 00455 . 00228
12,800 64,000 . 00464 . 00232
12,900 64, 500 00759 .00380 | Yield point.
12,000 60, 000 00799 . 00399
12,200 61,000 00880 . 00440
11,474 57,370 01925 . 00963
200 % 01478 .00739 Set.




76 ORDNANCE SPECTMENS.

Extensometer reset to zero.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
ineh.
Lb. Lb. In. In.
200 1,000 0. 0.

1,000 5,000 . 00027 .00014

2,000 10, 000 00061 00030

3,000 15,000 00094 . 00047

4,000 20,000 00135 . 00067

5,000 25,000 .00177 . 00089

6,000 30,000 . 00210 .00105 | Limit of proportionality.

7,000 35,000 . 00250 . 00125

7,200 36,000 . 00264 .00132

7,400 37,000 . 00271 .00136

7,600 38,000 .00273 .00137

7,800 39,000 . 00282 00141

8,000 40,000 .00290 00145

8,200 41,000 .00302 .00151

8,400 42,000 . 00307 .00154

8,600 3,000 . 00316 .00158

8,800 44,000 . 00326 .00163

9,000 45,000 . 00331 . 00165

9,200 46,000 . 00341 .00171

9,400 47,000 . 00347 00174

9, 600 48,000 . 00356 00178

9,800 49,000 . 00364 00182 |
10,000 50, . 00375 00188
10,200 51,000 . 00385 00193 |
10, 400 52, . 00392 00196
10, 600 53,000 . 00402 00201 [
10,800 54,000 . 00412 00206 ‘
11,000 55,000 . 00421 00211
11,200 56,000 . 00434 00217
11, 400 57,000 . 00446 00223
11, 600 58,000 . 00462 00231
11,800 59,000 00515 . 00258
12,000 60, 000 . 00665 .00332 | Yield point.
12,200 61, 000 01520 00760
19,300 {381 e D LR e Tensile strength.

Elongation of inch sections, 0.17, 0.35* in.
Diameter at fracture, 0.37 in.

Position of fracture, 1.10 in. from the neck.
Appearance of fracture, fine, silky.

Summary.

Elongation in 2 in..
Contraction of area.
After stressing to 64,500 1b. per sq. in.:
Limit of proportionality........ 30,000 1b. per sq. in.
Yield point 60,000 1b. per sq. in.
Modulus of elasticity 26,700,000 1b. per sq. in.

46. 2 per cent.




ORDNANCE SPECIMENS.

TesT 14893.

NICKEL STEEL NO. 2. ARSENAL STEEL.

Marks, 206-F.

Diameter, 0.505 in.
Sectional area, 0.20 sq. in.
Gauged length, 2 in.
Ewing extensometer used on 2-in. length.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Per inch.
inch.
Lb. Lb. In. In.
200 1,000 0. 0.

1,000 5,000 . 00026 . 00013

2,000 10,000 00061 . 00031

3, 15,000 00097 . 00049

4,000 20,000 00131 . 00066

5,000 25,000 00167 . 00084

6,000 30,000 00203 . 00101

7,000 35,000 00239 .00120

7,200 36,000 00248 . 00124

7,400 37,000 00253 . 00126

7,600 38,000 00261 . 00130

7,800 39,000 00267 . 00133

8,000 40,000 00276 .00138

8,200 41,000 00284 . 00142

8,400 42,000 290 . 00145

8, 600 43,000 00297 . 00149

8, 800 44,000 00306 . 00153

9,000 45,000 00313 . 00157

9,200 46, 000 00321 . 00160

9,400 47,000 00326 . 00163

9, 600 48,000 00332 . 00166

9, 800 49,000 00341 . 00170
10, 000 50,000 i
10, 200 51,000
10, 400 52,000
10, 600 53,000
10, 800 54,000
11,000 55,000
11,200 56,000 Limit of proportionality.
11,400 57,000
11, 600 58, 000
11, 800 59,000
12, 000 60,000 Yield point.
11,076 55,380 -

200 e Set.
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ORDNANCE SPECIMENS.

Extensometer reset to zero.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Per inch.
inch.
Lb. Lb. In. In
200 1,000 0. 0.

1,000 5,000 . 00028 . 00014

2,000 10,000 . 00062 00031

3,000 15,000 . 00097 9

3,600 i o710 il e peetelge (P CL i Limit of proportionality.

4,000 20, 000 00135 2

5,000 25,000 00174 . 00087

6,000 30,000 00213 . 00107

7,000 35,000 00251 . 00125

7,200 36,000 00262 . 00131

7,400 37,000 00267 . 00134

7,600 38,000 00277 . 00138

7,800 , 000 00284 .00142

8,000 40, 000 . 00292 . 00146

8,200 41,000 00302 . 00151

8,400 42,000 00309 . 00155

8,600 43,000 00316 . 00158

8,800 44,000 00326 . 00163

9,000 45,000 00331 . 00166

9,200 46, 000 00346 .00173

9,400 47,000 00350 .00175

9,600 48,000 00359 . 00179

9,800 49,000 00367 .00184
10,000 50,000 00379 .00189
10, 200 51,000 00389 . 00195
10, 400 52,000 00399 .00199
10, 600 53,000 00410 . 00205
10, 800 54,000 00426 .00213
11,000 55,000 00450 00225
11,200 T e e e R Yield point.
10, 506 52,530 00570 00285
18,000 Q0000 |28 Sl ST laly SN Tensile strength.

Elongation of inch sections, 0.38%, 0.20 in.

Diameter at fracture, 0.33 in.

Position of fracture, 1.35 in. from the neck.

Appearance of fracture, fine silky, cup shaped.

Limit of .px;;oportionality

Yigld poin

Tensile strength............

Modulus of elasticity..
Elongation in 2in...
Contraction of area..
After stressing to 60, 000 1b. per sq.
Limit of proportmnahty

Yield po

Modulus of elasticity

SUMMARY.

56,000 1b. per sq. in.
60,000 1b. per sq. in.
90,000 1b. per sq. in.
28 200 000 1b. per sq. in.
20.0 per cent. -
57. 2 per cent.

18,000 1b. per sq. in.
56,000 1b. per sq. in.
28 000,000 1b. per sq. in.



ORDNANCE SPECIMENS.

TrsT 14903.
BRONZE NO. 3. ARSENAL BRONZE.

Marks, 4324.

Diameter, 0.798 in.

Sectional area, 0.50 sq. in.

Gauged length, 2 in.

Ewing extensometer used on 2-in. length.

79

Applied loads. Elongations.
Per Remarks.
Total. square |In 2inches.| Perinch.
inch.

Lb. Lb. In. In,

1,000 2,000 0. 0.

2,000 4,000 . 00031 . 000156

3,000 6,000 . 00060 . 00030

4,000 8,000 . 00091 . 00045

5,000 10,000 .00121 .00061 | Limit of proportionality.

6,000 12,000 00155 00077

7,000 14,000 00186 00093

8,000 16, 000 00227 .00113

9,000 18,000 00279 . 00140
10, 000 20,000 00331 . 00166
11,000 22,000 00414 . 00207
12,000 24,000 00497 .00248
13,000 26,000 00626 .00313
14,000 28,000 00823 . 00411
15,000 30,000 . 01096 . 00548
16, 000 32,000 . 01528 . 00764

1,000 2,000 .01138 .00569 | Set.

Extensometer reset to zero.

1,000 2,000 0. 0.
2,000 4,000 00033 . 00017
3,000 6,000 00064 . 00032
4,000 8,000 00095 . 00047
5,000 10,000 00128 . 00064
6,000 12,000 00164 . 00082
7,000 14,000 00198 :
8,000 16,000 . . 00232 .00116
9,000 18,000 00269 00135
10, 000 20, 000 00309 00155
11,000 22,000 . 00346 00173
12,000 24,000 00389 00195
13,000 26,000 00430 00215
14,000 28, 000 00476 . 00238
15,000 30,000 00526 00263
16, 000 32,000 00592 00296
17,000 4,000 01158 00579
34,400 B8R00- 1 1. oskos et St PR Tensile strength.

Elongation of inch sections, 0.26%, 0.20 in.
Diameter at iracture, 0.69 in.

Position of fracture, 1.20 in. from the neck.
Appearance of fracture, light yellow.

SUMMARY.

$A0 ot ProforUIaRAlINT . UL S0l e ke Al x5 2 e ae e e m ek
ot g BN e SR T S T e SR SR S R S S
Modulus ol SREREINY . . . - 0 i ia et S S Bt a5 ) s s v cmiem s wmm R
0 T Ty (T e GRS L R R S AT S e S S O N
Contraction of area.. ... ..
After a set of 0.00569 in. per in,
Limibol proporiannaliiy cTi < S s b Sl e s L Tl e et e i
ModulagoF elgstletty ottt e e L e st s v

10,000 1b. per q.
62,800 1b. per sq.
13,400,000 Ib. per sq.
23.0 per cent.
25.2 per cent.

10, 000 1b. per sq.
12, 600, 000 1b. per sq.

in.

in,



80 ORDNANCE SPECIMENS.
TrsT 14867.

BRONZE NO. 4. ARSENAL BRONZE.

Marks, 4218.

Diameter, 0.798 in.

Sectional area, 0.50 sq. in.

Gauged length, 2 in.

Inspectors’ extensometer used on 2-in. length.

|
Applied loads. Elongations.
Por Remarks. ‘
Total. square |In2inches.| Perinch. \
inch. |
Bre s Fes I
Lb. Ib. In. In. ]
500 1,000 0.
2,500 5,000 . 0006 . 00030 |
5,000 10, 000 .0014 .00070 | Limit of proportionality.
7,500 15,000 0025 100125 \
10,000 20,000 0042 . 00210
12, 500 25,000 0075 . 00375 {
15,000 30, 000 0159 . 00795 |
15, 500 31,000 . 0185 . 00925 [
16,000 32,000 L0217 . 01085
16, 500 33,000 0256 .01280
17,000 34, 000 0300 . 01500
17, 500 35,000 . 0348 . 01740
18,000 36, 000 . 0385 . 01925
18, 500 37,000 . 0453 02265
19,000 38, 000 . 0515 02575
19, 500 39,000 . 0570 02850
20,000 40,000 . 0658 03290
20, 500 41,000 . 0694 03470
21,000 42,000 . 0840 04200
32,900. 06800 T8 n o e AR S S Tensile strength. |

Elongation of inch sections: 0.42, 0.43 in.
Diameter at fracture, 0.62 in.

Position of fracture, 1.40 in. from the neck.
Appearance of fracture, light yellow

SUMMARY.

Limit of proportionality 10,000 Ib. per sq. in.
Tensile strength......... . 65,800 Ib. per sq. in.
Elongation in 2 in... - . 42 5 per cent.
Opntraciion 0l arBa. . o i e L e e o s v s s i 39.6 per cent.




ORDNANCE SPECIMENS. 81
Test 14901.

BRONZE NO. 4. ARSENAL BRONZE.

Marks, 4308.

Diameter, 0.798 in.

Sectional area, 0.50 sq. in.

Gauged length, 2 in.

Ewing extensometer used on 2-in. length.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inc!

Lb. Lb. In In.

1,000 2,000 0. 0.

2,000 4,000 00025 . 00013

3,000 6,000 . 00053 .00027 | Limit of proportionality.
4,000 8,000 . 00085 . 00042

5,000 10,000 00115 . 00058

6,000 12,000 00152 . 00076

7,000 14,000 00197 . 00098-

8,000 16, 000 00247 . 00124

9,000 18,000 00316 . 00158
10, 000 20,000 00395 .00198
11,000 22,000 00485 . 00243
12,000 24,000 00615 . 00307
13,000 26,000 00755 . 00377
14,000 28,000 00982 . 00491
15,000 30,000 - 01305 . 00653

1,000 2,000 .01116 .00558 | Set.

Extensometer reset to zero.

1,000 2,000 0. 0.
2,000 4,000 00030 . 00015
3,000 6,000 00059 . 00030
4,000 8,000 . 00091 . 00045
5,000 10,000 . 00123 .00061 | Limit of proportionality.
6,000 12,000 00157 . 00079 ;
7,000 14,000 00193 . 00096
8,000 16,000 00227 . 00113
9,000 18,000 00264 . 00132
10,000 20, 000 00308 . 00154
11,000 22,000 00340 . 00170
12,000 24,000 00383 . 00191
13,000 26, 000 00424 . 00212
14,000 28,000 00473 . 00236
15,000 30, 000 00527 . 00263
16,000 32,000 5 00300
34,600 Lt L R G R L e e Tensile strength.

Elongation after fracture: 0.76 in. in 2 in. =38 per cent.
Elongation of inch sections: 0.38%, 0.38* in.

Diameter at fracture, 0.64 in.

Contraction of area, 35.7 per cent.

Position of fracture, 1.40 in. from the neck.

Appearance of fracture, light yellow, oblique.

SUMMARY.

L O D DO DRl Y T e e e L T el v h v ees m e 6,000 Ib. per sq.in.
anaile strength o000k St Srl N M S e e ol i D X L e e > 69,200 1b. per sq.in.
Modulus ofalasticiby L e e e L sl . 14,600,000 1b. per sq.in.
After a set of 0.00558 i ¥
Limit of proportionality...... . 10,000 Ib. per sq.in.
Motulns of elastialiys s s e e ... 13,000,000 1b. per sq.in,

61783°—13——6




82 ORDNANCE SPECIMENS.
TesT 14902.

BRONZE NO. 4. ARSENAL BRONZE.
Marks, 4317.
Diameter, 0.798 in.
Sectional : area, 0.50 sq. in.
Gauged length 2 in.
Ewing extensometer used on 2-in. length.

Applied loads. Elongation.
Per ! Remarks.
Total. square | In2inches.| Perinch.
inch.

Lb. Lb. In., In.

1,000 2,000 0. 0.

2,000 4,000 . 00026 .00013

3,000 6,000 . 00057 . 00029

4,000 8,000 . 00085 .00042 | T.imit of proportionality.

5,000 10,000 . 00118 . 00059

6,000 12,000 .00151 . 00076

7,000 14,000 . 00197 :

8,000 16,000 . 00260 . 00130

9,000 18, 000 . 00351 .00176
10,000 20,000 . 00468 . 00234
11,000 22,000 . 00618 . 00309
12,000 24,000 . 00829 .00415
13,000 26,000 . 01146 . 00573
14,000 28,000 . 01536 . 00768

1,000 2,000 . 01032 . 00516 Set

Extensometer reset to zero.

1,000 2,000 0. 0.
2,000 4,000 . 00029 . 00015
3,000 6,000 . 00059 . 00030
4,000 8,000 . 00088 . 00044
5,000 10,000 . 00123 . 00062
6,000 12,000 . 00153 . 00076
7,000 14,000 .00185 . 00093
8,000 16, 000 . 00224 .00112
9,000 18, 000 . 00261 .00139

10, 000 20, 000 . 00301 . 00150

11,000 22,000 . 00342 .00171

12,000 24,000 . 00

13,000 26, 000

14,000 28,000

15,000 30, 000

31,900 63,800 Tensile strength.

Elongation of inch sections, 0.46% 0.43% in.

Diameter at fracture, 0.61 in.

Position of fracture, 1.6 in. from the neck. Appearance of frac-
ture, light yellow.

SUMMARY.
Limit of proportlonahty ................................................ ALy T 8,000 Ib. per sq.
Tensile stren§ .......... ) b 63,800 1b.
Modulus of elasticity 5 .
Elongationin2in................. S
Contraction of area per cent.

After a set of 0.00516 in. per in. elongation:
lelt of pro?gsrtlonall ty

8000 1b. per sq. in.
odulus of elasticity................ Kt dnsis hmr o o d e g

13,700, 000 1b. per sq. in.




ORDNANCE SPECIMENS. 83
TrsT 14904.

BRONZE NO. 4. ARSENAL BRONZE.
Marks, 4354.
Diameter, 0.798 in.
Sectional area, 0.50 sq. in.
Gauged length, 2 in.
Ewing extensometer used on 2-in. length.

Applied loads. Elongation.
Per Remarks.
Total. square |In2inches.| Perinch.
inch.

Lb. Lb. In. In

1,000 2,000 0. 0.

2,000 4,000 .00031 00015

3,000 6,000 . 00053 .00027 | Limit of proportionality.

4,000 8,000 . 00085 00042

5,000 10,000 .00119 00059

6,000 12,000 . 00161 00081

7,000 14,000 . 00212 00106

8,000 16, 000 . 00277 00139

9,000 18,000 . 00369 00185
10,000 20, 000 . 00469 00234
11,000 22,000 . 00579 00289
12,000 24,000 . 00726 00363
13,000 26, 000 . 00947 00474
14,000 28,000 . 01290 . 00645

1,000 2,000 . 00789 .00394 | Set.
33,300 66600 | -ty o Tl SeEe e Tensile strength.

Elongation of inch sections, 0.39, 0.43* in.
Diameter at fracture, 0.63 in.

Position of fracture, at middle of stem.
Appearance of fracture, light yellow, oblique.

SUMMARY.
Limit of proportionality g it 6,000 1b. per sq. in.
Tensile strength.................. 66, 600 1b. per sq. in.
Modulus of elasticity.............. 15,000, 000 Ib. per sq. in.
Elongationin 2in................ 41.0 per cent.

S hRtraemon ot ares. D oL il oA DTl SO e SR R B B S e e SR i 37.7 per cent.
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ORDNANCE SPECIMENS.

TesT 14905.

BRONZE NO. 4. ARSENAL BRONZE.

Marks, 4357.

Diameter, 0.798 in.
Sectional area, 0.50 sq. in.
Gauged length, 2 in.
Ewing extensometer used on 2-in. length.

Applied loads. Elongations. l
Por Remarks.
Total. square |In2inches.| Perinch.
inch.
Lb. Lb. In. In
1,000 2,000 0. 0.
2,000 4,000 00030 . 00015
3,000 6,000 00056 . 00028
4,000 8,000 83 .00042 : SRy
5,000 10,000 00115 .00057 | Limit of proportionality.
6,000 12,000 00150 .00075
, 000 14,000 00192 . 00096
8,000 16, 000 00249 .00125
9,000 18, 000 00340 .00170
10,000 20, 000 00452 .00226
11,000 22,000 00598 .00299
12,000 24,000 00775 .00388
13,000 26,000 g}%’) E %?fg
1,00 | o0 [{ 0B B
1,000 2,000 00944 .00472 | Set.
32,100 i I e S P B et Tensile strength.

Elongation of inch sections, 0.42, 0.48* in.
Diameter at fracture, 0.61 in.
Position of fracture, 1.30 in. from the neck.

Appearance of fracture, light yellow, oblique.

Limit of proporgionality

Tensile strength.........

Modulus of elasticity .
Elongation in 2in....

SUMMARY.

10,000 lb. per sq. in.

64,200 1b. per sq. in.
14,000,000 1b. per sq. in.
45.0 per cent.

OISR S SRR S T L S, SRR S S oL 41. 6 per cent.
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\SKETCH. SHOWING LOCATION OF GAUGE LENGTHS.

TESTS 14910-13 INCLUSIVE

COMPRESSION TESTS OF BUILT STEEL COLUMNS )/ SOUTH END

NO. 55 DRILL
* 3%-IN. DEEP

NORTH END
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No. 14910.

Built I column.

Figure 1, 60,000-1b. carbon steel.

Length of column, 12 ft. 10.80 in.

Weight, 413 Ibs.

Sectional area, 9.018 sq. in.

Gauge lengths as per sketch.

Pin ends, figure 3, pins vertical in plane of web.
Length from center to center of pins, 13 ft. 7.50 in.
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88 COLUMN PROGRAMME.

STRESS-LB. PER SQ. IN.
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Gauge lengths.

10 11 12 13 14 Deflections.

Stress S
199 Com- Com-
Eta10 Tesso- Tesso-

inch. DLESSOSS P
meter meter
reading. reading.

Com-
presso-

meter
reading.

Com-
presso-

meter
reading.

Com-
presso-

meter
reading.

Com-
Presso-

meter
reading.

Com-
presso-

meter
reading.

Com-
presso-

meter
reading.

Com-
presso-

meter
reading.

Com-
presso-

meter
reading.

Com- Com-
presso- | presso-
meter N meter

reading. *  [reading.

Com-
presso-

meter
reading.

Com-
presso-
meter

reading.

Compres-
sion per
inch.

Compres-
Slpn ger
inch.

Compres-
sion per
inch.

Compres-
sion IEer
inch.

Compres-
sion ger
inch.

Compres-
sion 1ger
inch.

Compres-|
sion Fer
inch.

Compres-|
sion per
inch.

Compres-|
sion per
inch.

Compres-
sion per
inch.

Compres-|
sion per
inch.

Compres-
sion per
inch.

Compres-
sion per
inch.

Horizon- Vertical.

Lb. Lb. 5 . 5 c I In. . . In. In. In. 8 . . 5 In. In. . . In. In. In. In.
9,018 [ 1,000 | A . 004 i . 00 3 i . 005 b i 2 5 £ 5 5 . 2 5 . 5 0. 0046 b 0. 0041

3 . 5 5 g b g k5 : g 5 . 0096 5
b 5 3 5 . 0072
: 5 : 5 i 3 5 5 K 5 5 5 R . 0074
.00003 | .006 5 . 004 .00005 | . 005 3 . 008, 5 o 5 . .00006 | .0053
.00004 | . 3 g .00005 | . . 5 3 5 5 5 : .00006 (* .0102
.00008 | . s 0118 .00008 | . 5 5 s s 5 i . 00¢ .00007 | .0077
.00007 | . 2 - .00007 | . g > : G 5 5 .00007 | .0080
.00002 | .00¢f g > —.00003 [ .00z 3 2 g 5 5 5 4 .00001
.00002 | . . 5 —.00002 | . 5 £ 2 5 5 : 5 .00002
.00003 | . 5 3 5 —.00003 | . 5 . 006 : 5 3 . 3 . 00002
.00001 [ .006 0. . 0. % : 5 . 5 0. 5 : . 00001
.00010 | . 006 2 .005 .00012 | . 5 E 5 . 006 5 . 5 5 .00016
.00014 | . . 5 .00015 | . : 5 5 3 .00016 | . o 5 . 00017
.00019 | . s & .00020 | . : 5 & B 5 § 5 5 . 00016
.00016 | . 5 5 .00017 | . 3 : : S . 3 s 5 .00015
.00019 | . 2 . 005¢ .00020 | . B k : : .00024 | . 3 5 .00028
.00025 | .0 5 3 .00026 | . 5 5 5 5 . 5 S R .00028
.00032 | . 4 .0138 .00033 | . g 5 . 0002 5 s : e 5 .00027
.00027 | .0096 5 5 .00028 | . 3 5 3 5 .00028 | . 5 3 .00026
.00027 | . S g .00031 | . .00032 | . 3 5 .00033 | . 5 5 .00037
.00035 | . . 000s 5 .00037 | . .00038 | . B - .00039 | . 5 5 .00038
.00044 | .0115 A g .00046 | . .00041 | . . 5 .00042 | . . 5 .00038
.00036 | . 5 3 .00038 | . .00036 | . & s .00037 | . 5 5 .00037
.00037 | . 4 5 .00038 | . .00042 | . . 3 .00041 | . . > .00047
.00047 | . g . .00048 | . .00048 | . : s .00050 | . 5 5 . 00049
.00056 | . .000¢ 5 .00057 | . .00052 | . . 5 .00052 | . & 5 . 00048
.00045 | .011¢ 3 S .00048 | . .00045 | . v 5 .00048 | . g 5 . 00046
.00048 | .0105 . 0005 ! .00047 | . .00051 5 . 01 .00053 | . 5 .00058
.00059 | . 5 7 .00063 | . .00063 | . 3 ! .00064 | . . . 00062
.00069 | . 3 : .00072 | . .00066 | . 4 S .00068 | .015 5 5 . 00063
.00057 | . .0005 J .00059 | .0085 .00056 | . : 5 .00059 | . 5 5 00057
.00059 | . g A .00058 | . .00059 | . ¢ 5 .00058 | . e 3 .00068
5 ; .00071 | . 5 ? .00076 | . .00077 | . 5 5 .00082 | .017: i 5 . 00076
.00082 | . .00080 | . . .00086 | .01 .00080 | . 5 5 .00082 | . 5 5 .00078
o . 00¢ .00073 | . .00068 | .01 2 .00069 | . .00065 | . < 4 .00068 | . s 5 . 00066
.00087 | .013f .00078 | . .00069 | .0125 : 3 .00063 | . .00065 | . 5 . .00064 | . 5 : .00078
.00076 | .016 .00079 | . .00082 | .014 s .00095 | . .00097 | . 5 § .00102 | . 5 5 .00095 | . 5
.00084 [ . .00095 | . .00095 | . % 5 .00106 | . .00101 | . - 5 .00106 | .01¢ 2 5 .00099 | . . 00095
.00099 | . .00090 .00081 | . s . 01 .00076 | . .00071 | . . 5 .00073 | . 3 . .00072 | . .00078
.00001 | . 5 . s . 0056 4 .0035 .00004 | . .00001 | . 0. 5 .00001 | . : 5 .00006 | .0045 .00001 | . .
.00007 [ .008 .00005 | . .00004 [ .005 3 . 0066 .00009 | . .00008 | . : 5 .00007 | . : . 00¢ .00003 | . .00007 | . 5 . 00006
.00005 | . .00010 | . .00007 | . . .00015 | .0085 .00009 | . & o .00012 | . 3 5 .09010 | .00¢ .00011 | .0 5 .00012
.00004 | . .00005 | . .00003 [ .007: 4 .00004 | . .00002 | . : . > .00006 [ .006 3 5 .00003 | .0C .00006 | . : .00012
.00084 | .01 .00077 | . .00068 | . J s .00063 | . .00067 | . 2 : .00067 | . 5 3 .00088 | . .00082 | . 5 . 00089
.00084 | .016 .00085 | . .00088 | .0146 ¥ 5 .00101 | . .00102 | . 7 5 .00101 | . 3 3 .00091 | . .00090 | . 5 5 .00084
.00091 | . .00102 | . .00101 | . 5 : .00112 | . .00105 | . g 5 .00105 | . : 5 .00096 | . .00093 | .016 5 5 .00086
.00097 | . .00089 | . .00080 | . 3 3 .00077 | . .00073 | .011¢ 5 £ .00079 | . - 0007TaIT=S .00081 | . .00088 | . 8 5 . 00106
.00094 | .014 .00084 | . .00074 | . E 3 .00064 | . .00067 | . s . .00066 | . .00070 | . .00091 | . .00084 | . 5 . 00096
.00085 | . .00090 | .01 .00095 [ .0154 3 . .00114 | . .00114 | . z g .00114 | . .00123 | . .00101 | . .00098 | . 5 5 .00088
.00093 | . .00103 | . .00109 | . 5 . .00123 | . .00117 | . . 5 .00120 | . .00109 | . .00107 | . .00103 | . 5 .00092
.00106 | . .00096 | . .00084 | .015 5 .00078 | . .00072 | . .00075 | . .00076 | . .00076 | . .00081 | . .00091 | . e 5 .00115
5 .00108 | .01 .00095 | .0151 .00079 | . .00071 | . .00057 | . .00056 | . .00053 | . .00053 | . .00055 | . .00086 | . .00083 | . 5 5 .00111
.0124 .00074 | . .00089 | .0158 .00100 | . .00115 | . .00141 | . .00145 | . .00143 | . .00147 | . .00168 | . 00117155 .00112 | . . 5 .00084
.0167 .00083 | . .00110 | .0186 .00119 | . .00128 | . .00148 | . .00146 | .0225 .00157 | . .00152 | . .00138 | . .00131 | . .00121 | . & 5 .00091
.0155 .00131 | .0129 .00108 | .0126 .00087 | . .00075 | .0146 .00064 | .0081 .00052 | .0087 .00050 | . L0052 | . .00057 | . .00069 | .016 .00086 | . .00099 | .0163 . 00136

27,052 | 3,000

9,018 | 1,000

54,105 | 6,000

81,150 | 9,000

108,200
135,260

27

_A162,300
//'

189,360

216,400

9,018

225,418

234,436

243,450

B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D

Column gradually yielded under reduced loads until a load of 234,800 Ib. = 26,390 Ib. per sq. in. was reached, when it sprung suddenly to the east at middle of length.

61783°—13. (To follow page 87.)




COLUMN PROGRAMME. 89

STRESS-LB, PER SQ. IN.
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90 COLUMN PROGRAMME.

STRESS-LB, PER SQ. IN.
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COLUMN PROGRAMME,

STRESS -LB. PER SQ. IN.
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92 COLUMN PROGRAMME.

No. 14911.
Built I column.
Figure 2, 60,000 lbs. carbon steel.
Length of column, 15 ft., 7.60 in.
Weight, 498% 1bs.
Sectional area, 9 sq. in.
Gauge lengths as per sketch.
Pin ends, figure 3, pins vertical in plane of web.
Length from center to center of pins, 16 ft., 4.30 in.



Buirt I CoLumN. ScHEDULE No. 2.

Gauge lengths.

1 h 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Deflections.
— 2 Stress -
4 o ek Com- Com- | Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com-
i load. |square Compres- ‘ Compres- Compres-| - Compres- Compres- Compres- Compres- Compres- Compres- Compres- Compres- Compres- = Compres- | - Compres- Compres- Compres- Compres- Compres- 3
?nch. DEOE80s sionp O |t sionpper DLGESOs sionp ord|PEESS 08 i orivnept |PLCES08 sionp or | ECSS08 sionp 6n (DRGS0 sionp or || PIESS0= Sgion per ||| PRS0 sionpper DPresso-| “gion per | P lty sionp Bk (PO sionp or (L1205 sionp er | PreSSO-| gion per | Presso- simlp arp || sl s:,ionp per Dre sionp or [[Dr=50s sionpper Horizon- | vrortica),
meter incg meter | SO0 POT | ‘meter incg meter incg meter incE meter incg meter inc]g meter incg meter | S190 DET | meter | 5i90P®F | ‘meter nent | meter incg meter incg meter | *'0% Pt | ‘meter | 7] meter | %00 P | meter 'ncg meter | S0P tal.
reading. * . |reading. *  |reading. *  |reading.| *  |reading. *  |reading. *  |reading. *  |reading. *  [reading. *  [reading. *  [reading *  |reading. *  |reading. *  |reading. *  |reading. * lreading| P ‘lreading| ¢ |reading Lhg
3 Lb. Lb. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In.

5 9,000 | 1,000 0.0124 | 0. 0.0141 0. 0.0136 | 0. 0.0134 | 0. 0.0145 | 0. 0.0150 | 0. 0.0093 | 0. 0.0162 [ O. 0.0092 | 0. 0.0118 { O. 0.0134 | O. 0.0120 | O. 0.0150 [ 0. 0.0112 | 0. 0.0106 | O. 0.0131 | 0. 0.0125 | O. 0.0132 | 0

L0138 | 0. .0093 | 0. 0131 0. 0107 | 0. 0103 | 0 .0112 | 0. L0118 | 0 0100 [ O .0100 | O 0118 | 0. 0119 | 0. .0097 [ 0. .0147 | 0. .0153 | O. .0131 | 0. 0145 | O S 01125185 () .0102 | O.

.0099 | 0. .0100 | 0. 0120 | O. 0125 | 0. 0090 | 0 L0125 | 0. L0118 | 0. 0092 | O. .0128 | 0 0112 | 0. 0115 0. .0115 | 0. .0102 | O. .0168 | O. L0138 | O 0133 | 0. . 0123 0. .0123 | O

] .0112 | 0. L0112 | 0. . 0123 0. .0118 | 0. L0132 | 0. . 0129 0. .0106 | 0. .0120 | O. L0124 | 0. .0130 | 0. 0136 | 0. .0119 | oO. .0128 | 0. .0130 | O. L0116 | 0. L0110 | O. .0124 | 0. .0130 | O
B 27,000 | 3,000 .0135 . 00011 .0151 .00010 | .0144 .00008 . 0142 .00008 | .0154 .00009 . 0160 .00010 { .0101 .00008 | .0170 .00008 | .0100 .00008 | .0127 .00009 | .0142 .00008 | .0128 .00008 | .0160 .00010 | .0122 .00010 | .0115 . 00009 . 0141 .00010 | .0135 .00010 | .0143
. 0146 .00008 | .0100 . 00007 . 0139 . 00008 L0115 .00008 | .0112 . 00009 .0122 . 00010 L0127 . 00009 . 0109 . 00009 . 0109 . 00009 . 0127 .00009 | .0128 . 00009 . 0106 .00009 | .0157 .00010 | .0162 .00009 | .0139 .00008 | .0153 . 00008 . 0120 .00008 | .0110
.0110 . 00011 .0110 .00010 | .0129 . 00009 . 0135 .00010 | .0100 .00010 .0134 .00009 | .0128 .00010 | .0100 .00008 | .0139 .00011 . 0123 .00011 | .0126 . 00011 .0125 .00010 | .0112 .00010 | .0177 .00009 | .0149 .00011 | . 0141 .00008 | .0132 .00009 | .0132
. 0122 .00010 | .0122 .00010 | .0133 .00010 .0128 .00010 | .0141 . 00009 .0139 .00010 | .0115 .00009 | .0129 .00009 | .0134 .00010 | .0140 .00010 | .0145 .00009 | .0128 . 00009 . 0137 .00009 | .0140 .00010 | .0125 .00009 | .0119 .00009 | .0133 .00009 | .0140
9,000 | 1,000 .0128 . 00004 .0145 .00004 | .0139 . 00003 . 0138 . 00004 . 0149 . 00004 . 0154 .00004 | .0097 . 00004 . 0165 . 00v03 . 0095 . 00003 .0123 .00005 | .0138 .00004 | .0123 . 00003 . 0153 . 00003 . 0115 .00003 | .0110 .00004 | .0135 .00004 | .0128 . 00003 . 0136
.0141 . 00003 . 0097 . 00004 . 0135 . 00004 .0111 . 00004 .0108 . 00005 L0171 .00005 | .0122 .00004 . 0104 .00004 | .0104 .00004 | .0122 .00004 | .0122 .00003 . 0100 . 00003 .0152 .00005 [ .0158 .00005 | .0134 . 00003 . 0148 . 00v03 L0115 .00003 | .0106
.0103 . 00004 . 0104 .00004 | .0124 . 00004 .0128 . 00003 .0094 .00004 | .0128 . 00003 .0123 .00005 | .0096 .00004 | .0133 .00005 | .0115 . 00003 . 0119 .00004 | .0120 .00005 | .0107 .00005 | .0171 . 00003 .0144 .00006 | .0136 .00003 | .0127 .00004 | .0126
| .0114 . 00002 .0114 .00002 | .0126 .00003 . 0122 . 00004 . 0135 .00003 . 0132 . 00003 .0109 . 00003 .0123 . 00003 . 0127 . 00003 .0135 .00005 | .0138 .00002 | .0122 . 00003 . 0130 .00002 | .0133 . 00003 . 0118 .00002 | .0112 .00002 | .0127 . 00003 . 0133
54,000 | 6,000 . 0148 . 00024 . 0164 .00023 . 0157 . 00021 . 0154 . 00020 . 0166 . 00021 .0170 .00020 |. .0113 . 00020 . 0181 .00019 | .0112 . 00020 . 0138 .00020 | .0154 .00020 | .0139 . 00019 0170 .00020 | .0133 . 00021 . 0128 .00022 | .0154 00023 0149 . 00024 0160

. 0158 .00020 | .0112 .00019 | .0151 .00020 | .0127 .00020 | .0124 .00021 | .0134 .00022 | .0139 .00021 | .0122 .00022 | .0121 .00021 | .0139 .00021 | .0140 .00021 | ,0119 .00022 | .0169 .00022 | .0174 .00021 | .0151 .00020 | .0164 .00019 | .0132 .00020 | .0122
.0123 .00024 | .0123 .00023 | .0141 .00021 | .0148 .00023 | .0112 .00022 | .0148 .00023 | .0141 .00023 | .0114 .00022 | .0152 .00024 | .0135 .00023 | .0138 .00023 | .0139 .00024 | .0125 .00023 | .0188 .00020 | .0162 .00024 | .0154 .00021 | .0143 .00020 | .0146
.0135 .00023 | .0135 .00023 | .0145 .00022 | .0140 .00022 | .0153 .00021 | .0151 .00022 | .0127 .00021 | .0140 .00020 | .0144 .00020 | .0153 .00023 | .0156 .00020 | .0139 .00020 | .0148 . 00020 | .0151 .00021 | . 0137 .00021 | .0131 .00021 | .0144 .00020 | .0152
.0162 .00038 | .0175 .00034 | .0168 .00032 | .0165 .00031 | .0176 .00031 | .0180 .00030 | .0123 .00030 | .0191 .00029 | .0122 . 00030 0148 .00030 | .0163 .00029 | .0148 .00028 | .0179 .00029 | .0142 .00030 | .0138 .00032 | . 0165 .00034 | .0161 .00036 | .0172
.0168 .00030 | .0122 .00029 | .0162 .00031 | .0138 .00031 | .0135 .00032 | .0144 .00032 | .0149 .00031 | .0133 .00033 | .0132 .00032 | .0150 .00032 | .0152 .00033 | .0130 .00033 | .0180 .00033 | .0183 .00030 | .0161 .00030 | .0174 .00029 | .0141 .00029 | .0132
.0133 .00034 | .0133 .00033 | .0152 .00032 | .0159 .00034 | .0123 .00033 | .0159 .00034 | .0152 .00034 | .0126 .00034 | .0164 .00036 | .0146 .00034 | .0150 .00035 | .0150 .00035 | .0136 . 00034 | .0199 .00031 | .0172 .00034 | 0164 .00031 | .0154 .00031 | .0156
.0146 .00034 | .0146 .00034 | .0157 .00034 | .0151 .00033 | .0164 .00032 | .0162 .00033 | .0137 .00031 | .0150 .00030 | .0154 .00030 | .0163 .00033 | .0166 .00030 | .0150 .00031 | .0157 .00029 | .0162 .00032 | .0147 .00031 | .0141 .00031 | .0155 .00031 | .0165
.0175 .00051 | .0187 .00046 | .0178 .00042 | .0175 .00041 | .0185 .00040 | .0190 .00040 | .0133 .00040 | .0200 .00038 | .0130 .00038 | .0153 .00035 | .0170 .00036 | .0157 .00037 | .0188 .00038 | .0152 .00040 | .0148 .00042 | . 0176 .00045 | .0172 .00047 | .0185
.0176 .00038 | .0132 .00039 | .0170 .00039 | .0148 .00041 | .0145 .00042 | .0156 .00044 | .0162 .00044 | .0144 .00044 | .0144 .00044 | .0163 . 00045 0164 .00045 | .0142 .00045 | .0192 .00045 | .0195 .00042 | .0171 .00040 | .0183 .00038 | .0152 .00040 | .0141
.0142 .00043 | .0143 .00043 | .0162 .00042 | .0168 .00043 | .0134 .00044 | .0170 .00045 | .0164 .00046 | .0138 .00046 | .0176 .00048 | .0160 .00048 | .0164 .00049 | .0164 .00049 | .0149 .00047 | .0210 .00042 | .0181 .00043 | .0173 .00040 | .0165 .00042 | .0166
. 0160 .00048 | .0158 .00046 | .0168 .00045 | .0162 .00044 | .0173 .00041 | .0170 .00041 | .0147 .00041 | .0160 .00040 | .0164 .00040 | .0171 .00041 | .0174 .00038 | .0164 . 00045 [ . 0167 .00039 | .0172 .00042 | .0158 .00042 | . 0152 .00042 | .0167 .00043 | .0177
. 0189 . 00065 | .0200 .00029 | .0189 .00053 | .0185 .00051 | .0195 .00050 | .0199 .00049 | .0142 .00049 | .0209 .00047 | . 0139 .00047 | .0164 . 00046 | .0178 .00044 | .0166 .00046 | .0196 . 00046 | .0162 .00050 | .0159 .00053 | .0187 .00056 | .0183 .00058 | .0199
.0184 .00046 | .0142 .00049 | .0180 .00049 | .0159 .00052 | .0157 .00054 | .0168 .00056 | .0173 .00055 | .0157 .00057 | .0158 . 00058 0176 . 00058 | .0177 . 00058 | .0154 .00057 | .0204 . 00057 | . 0206 .00053 | .0181 . 00050 | .0194 .00049 | .0164 .00052 | .0152
. 0151 .00052 | .0153 .00053 | .0171 .00051 | .0179 .00054 | .0145 .00055 | .0181 .00056 | .0177 .00059 | .0151 .00059 | .0189 .00061 | .0172 .00060 | .0176 . 00061 | - . 0176 .00061 | .0162 . 00060 | .0222 .00054 | .0192 .00054 | .0184 .00051 | .0174 . 00051 0175
L0171 .00059 [ .0170 .00058 | .0178 .00055 | .0172 .00054 | .0183 .00051 .0180 .00051 | .0157 . 0005 . 0169 00049 | .0172 .00048 | .0179 .00049 | .0184 .00048 | .0169 .00050 | .0177 .00049 | .0181 .00051 | .0167 .00051 | .0163 .00053 | .0178 -00054 | .0189
. 0204 .00080 | .0216 .00075 | .0201 .00065 | .0195 .00061 | .0204 .00059 | .0207 .00057 | .0150 .00057 | .0218 .00056 | .0146 . 00054 | .0170 .00052 | .0183 . 0004 L0172 .00052 | .0204 .00054 | .0171 .00059 | .0169 .00063 | .0199 .00068 | .0198 .00073 | .0214
.0191 .00053 | .0151 .00058 | .0190 200059 | .0169 .00062 | .0169 .00066 | .0180 .00068 | .0187 .00069 { .0171 .00071 | .0172 .00072 | .0190 .00072 | .0192 .00073 | .0170 .00073 | .0218 .00071 | .0220 .00067 | .0192 . 00061 | .0203 .00058 | .0170 .00058 | .0161
. 0160 .00061 | .0163 .00063 | .0180 .00060 | .0189 .00064 | .0158 .00068 | .0194 . 00069 | .0190 .00072 | .0167 .00075 | . 0204 . 00076 0188 .00076 | .0192 .00077 | .0191 . 00076 0175 .00073 | .0233 .00065 | .0203 . 00065 | .0193 . 00060 | .0182 .00059 | .0182
.0186 .00074 | .0183 .00071 | .0191 .00068 | .0183 .00065 | .0193 .00061 | .0189 . 00060 | .0165 .00059 | .0176 - 00056 0179 . 00055 | .0186 . 00056 0187 .00051 | .0175 . 00056 | .0184 . 00056 | .0191 .00061 | .0178 .00062 | .0175 . 00065 | .0192 . 00068 | .0204
. 0223 .00099 | .0232 .00091 | .0215 .00079 | .0206 .00072 | .0213 .00068 | .0214 .00064 | .0154 .00061 | .0221 00059 [ .0148 . 00056 | .0171 .00053 | .0186 .00052 | .0176 .00056 | .0210 . 00060 | .0179 .00067 | .0178 .00072 | .0212 .00081 | .0214 . 00089 | .0232
. 0204 .00066 | .0158 .00065 | .0197 .00066 | .0178 .00071 | .0181 .00078 | .0194 .00082 | .0202 .00084 | .0189 00089 | .0191 .00091 | .0207 .00089 | .0211 .00092 | .0188 .00091 | .0233 . 00086 | .0232 .00079 | .0202 .00071 | .0212 . 00067 | .0178 . 00066 | .0164
. 0162 .00063 | .0169 .00069 | .0188 .00068 | .0200 .00075 | .0170 .00080 | .0210 . 00085 | .0207 .00089 | .0185 .00093 | .0223 .00095 | .0207 .00095 | .0211 .00096 | .0209 .00094 | .0191 .00089 | .0246 .00078 | .0212 .00074 | .0201 .00068 | .0188 . 00065 | .0185
. 0204 .00092 | .0200 .00088 | .0205 .00082 | .0194 .00076 | .0202 .00070 | .0195 . 00066 | .0170 . 0006 . 0180 - 00060 0182 . 00058 | .0188 . 00058 | .0190 . 00054 | .0176 .00057 | .0190 . 00062 | . 0200 . 00070 | .0189 .00073 | .0189 .00079 | .0208 .00084 | .0222
. 0136 .00012 | .0154 .00013 | .0142 .00005 | .0139 .00005 | .0151 .00006 | .0156 .00006 | .0098 .00005 | .0169 .00007 | . 0097 . 00005 | .0123 . 00005 | .0138 .00004 | .0125 . 00005 | .0155 . 00005 | . 0119 .00007 | .0111 . 00005 | .0137 . 00006 | .0132 .00007 | .0140
.0143 .00005 | .0101 .00008 | .0137 .00006 | .0112 .00005 | .0110 .00007 | .0120 .00008 | .0125 .00007 | .0108 .00008 | .0107 .00007 | .0123 .00005 | .0125 . 00006 | .0105 . 00008 | .0155 .00008 | .0161 .00008 | .0136 . 00005 | .0150 .00005 | .0119 .00007 | .0110
.0105 .00006 | .0109 .00009 | .0126 .00006 | .0132 .00006 | .0096 .00006 | .0131 .00006 | .0124 .00006 | -0098 00006 | .0136 . 00008 | .0119 .00007 | .0122 .00007 | .0124 .00009 | .0110 .00008 | .0173 .00005 | .0145 .00007 | .0139 .00006 | .0128 .00005 | .0128
L0115 .00003 | .0115 .00003 | .0127 .00004 | .0122 .00004 | .0135 | .00003 | .0133 .00004 | .0110 .00004 | .0123 .00003 | .0127 . 00003 | .0136 . 00006 | .0140 .00004 | .0123 . 00004 | .0132 .00004 | .0135 .00005 | .0120 .00004 | .0114 .00004 | .0130 . 00006 | .0136

81,000 | 9,000 \
108,000 | 12,000
135,000 | 15,000
162,000 | 18,000

189,000 | 21,000

9,000 | 1,000

slel--Flelol-Ideleol-tdelelrldelol.J o vlol- I elol-vlel- - 2olol-rFdvlol kg

Ultimate strength =216,000 1b. =24,001 1b. per sq. in.
Column gradually deflected under maximum load until it sprung suddenly to east at middle of its length.
61783°—13. (To face page 92.)




COLUMN PROGRAMME, 93

STRESS-LB. PER SQ. IN.
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94 COLUMN PROGRAMME.

STRESS - LB, PER SQ. IN.
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COLUMN PROGRAMME. 95

STRESS - LB. PER SQ. IN.
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96 COLUMN PROGRAMME.

STRESS - LB, PER SQ. IN,
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TEST NO. 14911.
COMPRESSIVE TEST OF STEEL COLUMN,
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COLUMN PROGRAMME,

No. 14912.

Built I column.

Figure 2, 60,000 1b. carbon steel.

Length of column, 15 ft., 7.60 in.

Weight, 501 Ibs.

Sectional area, 9.046 sq. in.

Gauge lengths as per sketch.

Pin ends, figure 3, pins vertical in plane of web.

Length from center to center of pins, 16 ft., 4.30 in.

61783°—13——7
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98 COLUMN PROGRAMME.

STRESS-LB. PER SQ. IN.
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BuiLt I CoLumN.

Gauge lengths.

ScHEDULE No. 2.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Deflections.
e Stress
el SancE C Com- (o C (o C C C c C C C C C © C C
load. |square osay. | Compres-| _“OT | Compres-| 0T | Compres-| ~O™ | Compres| COM- | compres-| COM= | Gompres-| C9™* | Compres-| O™ | compres-| CO™" | compres-| COW- | compres-| €M | compres-| COM- | compres-| COM- | compres| COM- [ compres-| COM" | compres.| Com- Compres-| *O™" | Compres-| “2™ | Compres- .
iqnch. Dresso-| sjon per | PrOSS0-| gjon per | PTeSSO-| gjon per | PIeSso- sionp or[(BAe=H08 sionp o |{PIes=0z sionp or| PLERs0s sion%er PIOsSO; sionp er | Brosso- sionp i Pross0s sionp o | DL ons0s sion%er PLosS03 sx,ionp er| BIS=08 sionp | BLOsE0s sionp er | PSSO~/ gion L or | Bro="0s sianp Q|| sionp er | PSSO~ | gion per | HOM: | vertical,
meter i cge meter in CE meter incg meter fni CE meter 43 CE meter e cg meter inch meter 5 g meter S C}{J)e meter ‘ncﬁ meter S0Ch meter inc}ll) meter o cg meter inc]g meter i cﬁ’ meter g ncﬁ meter o c}g meter inch. zontal.
reading. * |reading. *  |reading. * |reading. * |reading. * [reading| ™% lreading.| ™™ [reading. Ch- lreading,| M°™ [reading| "™ |reading. * lreading. * [reading| M [reading. * |reading. * |reading. * |reading. * reading. :
Lb. Lb. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In.
9,046 | 1,000 A 0.0055 | 0. 0.0076 | 0. 0.0111 | 0. 0.0034 | 0. 0.0049 | 0. 0.0059 | 0. 0.0062 | 0. 0.0051 | 0. 0.0088 | 0. 0.0034 | 0. 0.0057 | 0. 0.0056 | 0. 0.0041 9 0.0048 | 0. 0.0054 | 0. 0.0036 | 0. 0.0029 | 0. 0.0041
B .0065 | 0. .0062 | 0. .0058 | 0. .0040 [ 0. L0081 | 0. 0023 | 0. .0059 [ 0. L0031 | 0. .0065 | 0. 0040 | O©. .0068 [ 0. .0064 | 0. .0082 | 0. .0057 | 0. 0054 | 0. .0010 | O. .0063 | 0. . 0038
C .0056 | 0. 0127 | 0. .0062 | 0. .0049 | 0. L0062 | 0. .0050 | 0. .0059 | 0. 0048 | 0. 0090 | 0. 0048 | 0. .0067 | 0. .0079 | 0. 0052 | 0. .0073 | 0. .0053 | 0. .0054 | 0. L0071 | 0. . 0034
D L0092 | 0. 0082 | 0. 0047 | 0. .0058 | 0. .0058 | 0. .0043 | 0. .0031 | 0. 0056 | 0. .0040 | 0. .0041 | 0. .0076 | 0. .0066 | 0. 0050 | 0. .0061 | 0. .0086 | 0. .0045 | 0. 0046 | 0. . 0068
27,139 | 3,000 A .0060 .00005 0082 .00006 0115 .00004 | .0039 .00005 | .0054 .00005 0066 .00007 | .0069 .00007 | .0058 .00007 | .0097 .00009 | .0043 .00009 | .0065 .00008 | .0064 .00008 0048 .00007 0055 .00007 | .0061 .00007 | .0043 .00007 0036 .00007 | .0048
B .0070 00005 | .0059 00007 . 0064 .00006 | .0044 .00004 | .0086 .00005 . 0029 .00006 | .0065 00006 | .0036 .00005 [ .0070 .00005 0045 .00005 | .0075 .00007 | .007 .00006 0089 00007 0064 .00007 | .0061 .00007 | .0017 .00007 | . .0071 00008 0048
C . 0067 00011 . 0136 00009 | .0071 .00009 | .0058 .00009 | .0070 .00008 | .0058 .00008 | .0067 00008 | .0054 .00006 [ .0096 .00006 0055 .00007 | .0074 .00007 | .0086 .00007 . 0060 .00008 | .0079 .00006 | .0059 .00006 | .0060 .00006 | .0075 00004 | .0040
D . 0100 00008 | .0090 00008 | .0055 .00008 | .0066 .00008 | .0066 .00008 | .0050 .00007 0039 00008 | .0064 . 00008 0048 . 00008 0048 .00007 | .0083 .00007 | .0072 .00006 | .0057 .00007 0069 .00008 | .0095 00009 0052 .00007 | .0054 00008 | .0077
9,046 | 1,000 | A .0054 | —.00001 .0077 00001 0110 | —.00001 .0034 | 0. .0048 | —.00001 . 0060 .00001 0063 00001 | .0052 .00001 | .0090 . 00002 0037 .00003 | .0059 .00002 | .0057 .00001 | .0041 | O. .0048 | 0. .0054 | 0. .0036 | O. 0028 | —.00001 | .0041
B . 0065 L 0053 00001 0060 .00002 | .0039 | —.00001 | .008L | O. . 0024 .00001 . 0060 00001 | .0031 | O. .0065 | 0. 0039 | —.00001 | .0068 [ O. . 0065 . 00001 0082 | 0. 0058 .00001 | .0054 | O. .0011 .00001 0064 00001 | .0040
C . 0057 00001 .0128 00001 0063 .00001 | .0050 ..00001 . 0064 .00002 | .0051 .00001 . 0061 00002 0048 | 0. .0091 .00001 0048 | 0. . 0068 .00001 | .0079 | O. .0053 .00001 0073 | 0. .0053 | 0. 0054 5 0070 | —.00001 | .0034
D .0091 | —.00001 .0081 | —.00001 | .0047 | O. .0057 | —.00001 | .0057 | —.00001 .0042 | —.00001 0030 | —.00001 0056 | 0. .0040 | 0. .0041 | 0. .0076 | 0. .0065 | —.00001 | .0051 00001 | .0062 .00001 | .0088 .00002 | .0046 .00001 | .0047 00001 | .0069
54,275 | 6,000 | A . 0069 00014 0090 00014 0123 .00012 | .0047 .00013 | .0063 .00014 | .0074 200015 | .0078 00016 | .0069 .00018 0107 .00019 | .0053 .00019 | .0074 .00017 | .0074 .00018 | .0059 00018 | .0066 .00018 | .0073 .00019 |- .0054 .00018 | .0047 00018 0062
B . 0081 00016 0068 00016 | .0074 .0C016 . 0054 .00014 | .0097 .00016 0039 .00016 0074 00015 | .0045 .00014 0080 .00015 | .0056 .00016 | .0086 .00018 0082 00018 | .0102 00020 0076 .00019 | .0073 .00019 | .0029 .00019 0082 00019 0062
C . 0086 00030 | .0153 00026 0087 .00025 .0074 .00025 0086 .00024 0071 .00021 0079 00020 0067 .00019 | .0108 .00018 0067 .00019 | .0088 .00021 0098 00019 | .0071 00019 0091 .00018 0069 .00016 | .0070 .00016 0084 00013 | .0051
D L0112 00020 | .0101 00019 0067 .00020 | .0076 .00018 | .0076 .00018 . 0063 .00020 [ .0050 00019 0076 00020 | .0059 .00019 | . 0060 .00019 [ .0094 .00018 0081 00015 | .0066 00016 0078 .00017 0105 .00019 0063 .00018 [ .0066 00020 | .0091
81,415 | 9,000 | A . 0080 00025 0100 00024 0132 .00021 | .0056 200022 | .0072 .00023 0084 .00025 0089 00027 | .0079 .00028 | .0118 .00030 | .0064 .00030 | .0085 .00028 0084 00028 0068 00027 0076 .00028 0082 .00028 0064 .00028 | .0058 00029 | .0073
B . 0094 00029 | .0078 00026 0084 .00026 | .G064 .00024 0106 .00025 . 0048 .00025 0083 00024 | .0054 .00023 0090 .00025 0066 .00026 | .0095 .00027 0093 00029 | .0113 00031 0088 .00031 0084 .00030 | .0040 .00030 | .0094 00031 | .0072
C .0100 00044 0166 00039 | .0099 .00037 . 0086 .00037 0096 .00034 0082 .00032 0090 00031 0076 .00028 | .0119 . 00029 0077 .00029 | .0098 .00031 .0110 00031 | .0081 00029 0101 .00028 0079 .00026 | .0079 .00025 | .0095 00024 0062
D .0124 00032 | .0112 00030 | .0078 .00031 | .0088 .00030 0088 .00030 | .0074 .00031 0062 00031 0089 .00033 | .0070 .00030 0070 .00029 | .0104 .00028 | .0092 00026 | .0076 00026 0088 .00027 0115 .00029 | .0073 .00028 | .0077 00031 | .0105
108,850 | 12,000 | A . 0091 00036 | .0110 00034 | .0142 .00031 . 0066 .00032 | .0082 .00033 0095 .00036 0100 00038 | .0091 .00040 0130 .00042 0074 .00040 | .0095 .00038 0094 00038 | .0078 00037 0088 .00040 | .0093 .00039 | .0074 .00038 [ .0068 00039 | .0085
B .0106 00041 .0090 00038 | .0094 .00036 | .0073 .00033 | .0117 .00036 0058 . 00035 0093 00034 | .0065 .00034 0101 .00036 0076 .00036 | .0107 .00039 | .0105 00041 0125 00043 0100 .00043 0096 .00042 | .0051 .00041 0106 00043 | .0085
C .0112 00056 0177 00050 | .0110 .00048 | .0097 .00048 0108 .00046 0093 .00043 0100 00041 0087 .00039 0129 .00039 | .0088 .00040 | .0110 .00043 0122 00043 | .0094 .00042 | .0114 .00041 | .0091 .00038 0091 .00037 0106 00035 | .0073
D . 0135 00043 | .0124 00042 0090 .00043 . 0098 .00040 | .0100 .00042 0087 .00044 | .0074 00043 0102 .00046 0082 .00042 | .0081 .00040 | .0115 .00039 0102 .00036 | .0086 00036 | .0098 .00037 0125 .00039 0084 . 00039 0089 00043 0118
135,690 | 15,000 | A . 0101 00046 | .0121 00045 0153 .00042 . 0076 .00042 | .009% .00045 0106 .00047 | .0112 00050 0103 .00052 | .0141 .00053 . 0084 .00050 | .0105 .00048 0105 00049 0089 .00048 | .0096 .00048 0103 .00049 0084 .00048 0080 00051 | .0099
B L0119 00054 0101 00049 0106 .00048 | .0081 .00041 0127 .00046 | .0067 .00044 0103 00044 | .0074 .00043 .0110 .00045 0086 .00046 | .0119 .00051 0116 . 00052 0136 .00054 | .0112 .00055 0107 .00053 0063 .00053 0117 00054 0095
C . 0123 00067 0189 00062 0122 .00060 | .0108 .00059 0119 .00057 .0103 .00053 0109 .00050 | .0096 .00048 0139 .00049 | .0098 .00050 | .0122 .00055 0133 .00054 0106 .00054 0125 .00052 0102 .00049 | .0101 . 00047 0118 00047 0087
D . 0147 00055 0134 00052 0102 .00055 .0110 .00052 0112 .00054 . 0098 .00055 0085 00054 | .0115 . 00059 0094 .00054 | .0092 .00051 . 0125 .00049 | .0112 00046 0094 .00044 0107 .00046 0134 .00048 | .0094 .00049 0100 00054 0130
162,820 | 18,000 | A .0113 00058 .0132 00056 0164 .C0053 . 0087 .00053 0106 .00057 0118 .00059 0124 00062 | .0116 . 00065 0153 .00065 | .0096 .00062 | .0117 .00060 | .0116 .00060 0100 .00059 0106 .00058 | .0114 .00060 | .0095 . 00059 0092 00063 0117
B . 0132 00067 .0113 00061 0117 00059 . 0092 .00052 0136 .00055 . 0077 .00054 0112 00053 | .0084 .00053 | .0121 . 00056 0098 .00058 | .0132 . 00064 0129 .00065 0149 .00067 0125 .00068 | .0120 .00066 | .0074 .00064 0128 00065 0106
C 5 011}4 .00078 | .0201 00074 0132 |+ .00070 . 0120 .00071 0130 .00068 0114 . 00064 0120 00061 0107 .00059 0149 .00059 | .0110 .00062 | .0133 .00066 | .0145 00066 0120 .00068 0137 . 00064 0116 . 00063 0114 .00060 0131 .00060 0103
D . 0158 .00066 0147 00065 .0114 . 00067 . 0122 .00064 0123 .00065 0111 . 00068 0099 00068 0128 .00072 0106 .00066 0103 .00062 | .0134 .00058 | .0121 00055 0104 00054 0117 . 00056 0144 .00058 0103 .00058 0110 .00064 0140
189,970 | 21,000 | A . 0125 . 00070 0145 00069 0176 .00065 | .0098 .00064 | .0118 .00069 0130 .00071 0135 00073 0128 .00077 0164 .00076 0106 .00072 | .0126 .00069 0124 00068 0109 00068 0116 .00768 0124 .00070 0106 .00070 0105 .00076 | .0135
B o 014§ .00081 | .0125 00073 0127 .00069 | .0102 . 00062 0147 00066 . 0087 . 00064 .0123 00064 0102 .00071 0130 .00065 0112 .00072 | .0145 .00077 0143 00079 | .0165 00083 0138 .00081 0133 .00079 0088 .00078 0138 .00075 | .0116
C .0145 .00089 | .0213 .00086 0144 .00082 [ .0132 .00083 0141 00079 0125 .00075 | .0130 00071 0120 .00072 0162 . 00072 0123 .00075 | .0147 00080 0160 00081 0134 . 00082 0152 .00079 0130 .00077 | .0128 .00074 0144 .00073 0120
D L0172 .00080 | .0161 .00079 0129 .00082 | .0135 .00077 | .0135 00077 .0124 .00081 .0112 00081 0140 .00084 0118 .00078 [ .0112 .00071 | .0143 .00067 0128 00062 | .0111 .00061 . 0125 .00064 | .0152 .00066 | .0113 .00068 0121 .00075 0153
9,046 [ 1,000 | A . 0062 .00007 | .0084 .00008 | .0114 .00003 . 0037 .00003 | .0052 .00003 | .0062 .00003 . 0065 00003 | .0054 .00003 0093 .00005 | .0039 .00205 | .0060 .00003 | .0060 00004 0044 .00003 | .0051 .00003 | .0058 .00004 |- .0040 .00004 0035 .00006 0054
B .0070 .00005 | .0056 .00004 | .0061 .00003 (?) ? ) (@) . 0026 .00003 [ .0061 00002 | .0037 . 00006 0065 | 0. . 0041 .00001 .0071 .00003 | .0067 00003 | .0087 .00005 0063 .00006 | .0057 .00003 | .0014 . 00004 0067 .00004 0042
C . 0062 . 00006 0133 .00006 | .0067 . 00005 . 0055 .00006 | .0066 .00004 | .0054 .00004 | .0064 00005 | .0052 00004 0094 .00004 0050 .00002 | .0071 .00004 | .0082 00003 | .0056 .00004 | .0077 .00004 0056 .00003 | .0058 .00004 0076 .00005 | .0047
D . 0098 .00006 | .0089 .00007 0054 .00007 0063 .00005 | .0062 .00004 | .0046 . 00003 0033 00002 | .0063 .00007 0044 .00004 0043 .00002 | .0079 .00003 | .0068 00002 | .0052 .00002 | .0064 .00003 0090 .00004 | .0048 .00003 | .0050 .00004 | .0071
217,100 | 24,000 | A 013:2 .00077 0156 . 00080 0186 .00075 . 0108 .00074 [ .0131 .00082 0143 .00084 0150 00088 0143 .00092 0180 .00092 0121 00087 | .0138 .00081 0136 00080 0121 .00080 0128 .00080 0133 .00079 0116 .00080 | .0116 .00087 0148
B 0167 .00102 0140 .00088 | .0138 .00080 .0114 .00074 | .0158 .00077 0095 .00072 0130 00071 0107 .00076 0138 .00073 0120 00080 | .0156 .00088 0154 .00090 0176 .00094 0151 . 00094 0145 .00091 0100 .00090 | .0151 .00088 0128
C . 0159 .00103 | .0226 .00099 0157 .00095 | .0144 .00095 | .0152 .00090 | .0132 .00082 | .0137 .00078 | .0128 00080 0171 .00081 | .0132 .00084 | .0159 .00092 | .0172 .00093 0146 .00094 0164 .00091 | .0142 .00089 | .0140 .00086 | .0159 .00088 0137
D . 0180 .00088 0173 .00091 0140 .00093 | .0148 .00090 | .0149 .00091 .0139 .00096 .0127 .00096 | .0158 .00102 0134 .00094 | .0128 .00087 . 0157 .00081 . 0140 .00074 0123 .00073 0135 .00074 | .0164 .00078 | .0125 .00080 | .0134 .00088 0166
Ultimate strength =237,400 1b.=26,245 1b. per sq. Column gradually yielded under reduced loads until a load of 226,000 1b.=24,983 1b. per sq. in. was reached when it sprung suddenly to the east at middle of length.
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COLUMN PROGRAMME. 99

STRESS-LB. PER SQ.IN,
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100 COLUMN PROGRAMME.

STRESS - LB. PER SQ. IN.
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COLUMN PROGRAMME, 101

STRESS- LB. PER SQ. IN.
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102 COLUMN PROGRAMME.

No. 14913.

Built I column.
Figure 2, 60,000 1b. carbon steel.

Length of column, 15 ft. 7.60 in.

Weight, 497 1bs.

Sectional area, 8.971 sq. in.

Gauge lengths as per sketch.

Pin ends, figure 3, pins vertical in plane of web.
Length from center to center of pins, 16 ft. 4.30 in.



BuiLt I CorumN. ScrEDULE No. 2.

Gauge lengths.
1; 2 3 4 5 6 7 8 9 10 27 12 13 14 15 16 17 18 Deflections.
Stress =
olalijsnor Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Com- Co Com-
load. |square Compres- Compres- Compres- Compres- _|Compres- _|Compres- _|Compres- _ | Compres- _|Compres- _| Compres- _ | Compres- _ | Compres- Compres- Compres- Compres- Compres- - | compres-| 0™ | Compres- :
glch. PLosos simPper Prossos sionpper Drec=0% sionpper Presso-| gion per | PrésSO- | gion per | PreSSO-| “sjon per | PreSSO-| gion per | PreSS0-| sion per | PFe3SO-| sjon per | ProSSO sionpper DISE0 sionp er | PreSS0=| gion per | Presso- sionp or |(DEOS30% sion%er DYO=30a sionp or ;| PLESS0 sionp er | Prosso- sionpper DIee05 sionp er | O | yortioal,
meter inch meter | “o op meter | . ¢ meter incg meter | “o op meter inoh meter hch meter | “L meter Sl OE meter SOch meter | o cﬁ meter | % (,E meter incl meter inch meter : ﬁ’ meter ; lp meter | %0 meter ; 111) zontal.
reading.| ‘0% |reading. * |reading. * |reading, * |reading. *  |reading. * |reading, * |reading. *  |reading. * Ireading - [reading, +  [reading. B Ireading. * |reading. * |reading.| MY ireading,| f°B- |reading| MCR- |reading| BCD-
Lb. Lb. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In. In., In. In. In. In. In. In. In. In. In. In. In. In. irh In.
8,971 1,000 A 0.0025 | 0. 0.0051 | 0. 0.0054 | 0. 0.0036 | 0. 0.0074 | 0. 0.0058 | 0. 0.0067 | 0. 0.0032 | 0. 0.0024 | 0. 0.0071 | 0. 0.0023 | 0. 0.0072 | 0. 0.0036 | 0. 0.0054 | 0. 0.0080 | 0. 0.0043 | 0. 0.0046 | 0. 0.0068 [ 0. 0. 0.
B .0059 | 0. .0075 | 0. .0052 | 0. .0068 | 0. 20035 | 0. .0035 | 0. .0062 | 0. .0065 | 0. .0040 | 0. .0038 | 0. .0048 | 0. .0037 | 0. .0051 | 0. .0036 | 0. .0049 | 0. .0055 | 0. .0046 | 0. .0076 | 0.
C .0050 | 0. .0047 | 0. .0064 | 0. .0064 | 0. .0063 | 0. L0052 | 0. .0043 | 0. 0060 | 0. .0036 | O. .0059 | 0. .0045 | 0. .0016 | 0. .0032 | 0. .0039 | 0. .0053 | 0. .0019 | 0. .0075 | 0. .0056 | 0.
D .0006 | O. .0038 | O. .0058 | 0. .0061 | 0. .0047 | 0. .0080 | 0. 0050 | O. .0074 | 0. .0042 | 0. .0046 | 0. .0066 | 0. .0070 | O. .0063 | 0. .0037 | 0. .0046 | 0. .0034 | 0. .0059 | 0. .0041 | 0.
26,913 | 3,000 | A . 0033 .00008 | .0058 .00007 | .0062 .00008 | .0043 .00007 | .0081 .00007 | .0066 .00008 | .0075 .00008 | .0041 . 00009 0034 .00010 | .0081 .00010 | .0033 .00010 | .0083 .00011 | .0049 .00013 | .0066 .00012 | .0091 .00011 [ .0053 .00010 | .0057 .00011 | .0080 .00012 0.03 0.
B . 0067 00008 | .0082 .00007 | .0059 .00007 | .0075 00007 | .0043 00008 | .0044 . 00009 0070 00008 | .0073 00008 | .0047 00007 | .0046 .00008 | .0055 .00007 | .0044 00007 | .0059 .00008 | .0043 00007 | .0058 00009 | .0064 00009 | .0054 00008 | .0086 00010
C . 0066 00016 | .0062 . 00015 .0077 .00013 | .0076 00012 | ..0075 00012 | .0063 .00011 . 0053 00010 | .0072 .00012 | .0045 00009 . 0066 00007 . 0052 .00007 .0022 00006 .0038 00006 . 0046 00007 . 0060 00007 .0023 .00004 { .0084 00009 | .0064 00008
D .0014 .00008 | .0047 .00009 | .0070 .00012 .0072 00011 | .0058 00011 . 0091 .00011 . 0063 .00013 | .0084 .00010 | .0053 00011 .0056 00010 .0078 .00012 . 0081 00011 .0075 .00012 | .0048 .00011 . 0056 00010 | .0043 . 00009 .0067 00008 .0049 00008
8,971 1,000 A . 0028 00003 0055 . 00004 . 0059 . 00005 . 0040 00004 [ .0078 00004 | .0062 . 00004 .0071 00004 .0036 . 00004 0028 00004 | .0075 00004 . 0027 .00004 | .0076 00004 | .0042 .00006 | .0059 . 00005 . 0085 00005 . 0047 .00004 | .0051 00005 .0074 00006 0.02 0.
B . 0063 00004 .0079 . 00004 . 0056 . 00004 0071 00003 | .0039 00004 0039 .00004 | .0065 00003 .0070 . 00005 . 0043 00003 .0042 00004 | .0052 - 00004 . 0040 00003 .0054 .00003 | .0038 .00002 | .0052 00003 . 0057 .00002 | .0048 00002 | .0077 00001
C . 0054 00004 0052 . 00005 . 0069 . 00005 . 0067 00003 | .0067 00004 0056 .00004 . 0046 00003 | .0064 00004 | .0039 00003 .0062 .00093 .0047 .00002 | .0018 00002 | .0033 . 00001 . 0041 .00002 | .0055 00002 | .0020 . 00001 .0077 00002 | .0057 00001
D . 0008 00002 . 0040 . 00002 . 0062 . 00004 0064 00003 . 0050 00003 . 0083 . 00003 . 0054 00004 | .0076 00002 . 0045 00003 .0049 00003 .0071 . 00005 .0074 00004 . 0068 - 00005 .0043 00006 | .0050 .00004 [ .0037 . 00003 .0063 00004 | .0045 00004
53,823 | 6,000 A . 0042 00017 . 0067 .00016 .0071 .00017 0052 00016 | .0091 00017 .0077 .00019 . 0086 .00019 | .0053 00021 . 0048 00024 | .0096 . 00025 0048 . 00025 .0099 00027 . 0063 .00027 . 0080 00026 | .0106 .00026 | .0068 .00025 | .0071 00025 .0094 00026 0.05 0.01
B . 0079 .00020 | .0094 .00019 | .0070 .00018 . 0085 00017 . 0953 00018 . 0053 .00018 .0078 00016 | .0081 00016 . 0055 00015 .0055 . 00017 0064 .00016 . 0052 00015 . 0066 . 00015 .0053 00017 | .0070 00021 .0076 .00021 | .0068 00022 | .0100 .00024
C . 0084 .00034 | .0078 . 00031 . 0093 . 00029 0090 00026 | .0088 00025 . 0076 . 00024 . 0065 00022 0082 00022 . 0055 00019 .0076 .00017 0060 00015 . 0029 .00013 . 0045 00015 . 0053 00014 | .0069 00016 .0033 .00014 | .0091 .00016 | .0074 00018
D . 0021 00015 . 0057 . 00019 .0079 . 00021 . 0082 00021 | .0070 00023 0103 .00023 | .0075 00025 0097 00023 . 0066 00024 | .0071 00025 0092 00026 . 0096 .00026 | .0087 .00024 | .0062 00025 | .0067 00021 . 0053 .00019 | .0076 00017 .0058 00017
80,735 9,000 A . 0048 00023 . 0073 . 00022 . 0077 .00023 . 0059 00023 .0100 00026 . 0085 . 00027 0096 00029 0065 00033 . 0059 00035 .0109 00038 . 0061 00038 .0113 00041 .0077 . 00041 .0094 00040 | .0118 00038 .0078 00035 | .0080 00034 | .0103 00035 0.08 0.02
B . 0092 00033 0105 . 00030 0080 .00028 | .0095 00027 | .0062 00027 | .0061 . 00026 0086 00024 0088 00023 0062 00022 | .0061 00023 | .0071 00023 | .0064 00027 | .0072 .00021 | .0060 00024 | .0078 00029 | .0085 00030 | .0078 00032 | .0113 00037
C 0100 00050 0092 . 00045 0106 . 00042 0103 00039 | .0100 00037 0086 . 00034 0075 00032 0092 00032 .0063 00027 . 0084 00025 .0068 00023 . 0036 00020 . 0052 .00020 | .0061 00022 | .0077 00024 | .0044 00025 .0102 00027 | .0086 00030
D . 0030 00024 0066 . 00028 . 0089 . 00031 . 0093 00032 . 0081 00034 .0116 . 00036 0087 00037 | .0110 00036 .0079 00037 . 0085 00039 .0107 00041 .0110 00040 .0102 . 00039 .0075 00038 .0078 00032 | .0063 00029 . 0085 00026 | .0067 00026
107,650 | 12,000 A 0055 . 00030 0080 . 00029 . 0085 .00031 0068 00032 0109 00035 . 0096 . 00038 0107 00040 | .0076 00044 | .0073 00049 0124 . 00053 .0076 00053 .0128 00056 . 0092 . 00056 .0107 00053 .0130 00050 | .0088 00045 .0090 00044 | .0112 00044 0.11 0.02
B 0108 . 00049 0120 . 00045 0092 . 0004¢ 0106 00038 .0072 00037 .0071 . 00036 . 0095 00033 0097 00032 . 0069 00029 0068 . 00030 0076 00028 . 0066 00029 .0081 00030 . 0069 00033 . 0087 00038 | .0098 00043 .0093 00047 .0129 00053
C . 0116 . 00066 . 0107 .00060 | .0120 . 00056 0116 00052 0112 00049 | .0098 . 00046 . 0085 00042 0101 00041 .0072 00036 0089 . 00030 0074 00029 0043 00027 . 0060 . 00028 .0070 00031 . 0085 00032 - 0053 00034 | .0114 00039 | .0100 00044
D . 0039 . 00033 . 0074 . 00036 . 0099 . 00041 0104 00043 0094 00047 0129 . 00049 .0102 00052 .0125 00051 0094 00052 0100 00054 | .0123 00057 0124 00054 0111 00048 . 0091 00054 | .0089 00043 .0074 00040 . 0095 00036 | .0073 00032
134,560 | 15,000 A . 0062 . 00037 0087 . 00036 . 0093 . 00039 0077 00041 . 0120 00046 0108 . 00050 .0121 00054 | .0091 00059 0088 00064 0141 .00070 | .0093 00073 .0144 00072 | .0109 .00073 .0122 00068 .0142 00062 . 0099 00056 .0098 00052 | .0118 00050 0.16 0.02
B 0125 . 00066 0134 . 00059 0105 . 00053 0119 .00051 . 0083 00048 0079 . 00044 0102 00040 .0104 00039 .0075 00035 0072 .00034 | .0080 00032 .0070 00033 . 0086 . 00035 .0077 00041 .0099 00050 .0110 00055 0107 00061 .0144 00068
C 0133 . 00083 0122 . 00075 0134 .00070 0129 . 00065 0124 00061 0107 . 00055 0094 00051 0110 00050 L0077 00041 0095 . 00036 .0078 00033 .0048 00032 . 0066 . 00034 .0077 00038 | .0096 00043 .0066 00047 0128 00053 .0116 00060
D 0044 . 00038 0083 . 00045 0108 . 00050 0114 .00053 0106 00059 0142 . 00062 .0116 00066 0140 00066 .0111 00069 .0118 00072 0139 00073 0140 00070 0128 . 00065 .0103 00u66 .0101 00055 . 0082 00048 0102 00043 . 0080 00039
161,470 | 18,000 A 0065 . 00040 0092 .00041 0099 . 00045 0085 . 00049 0131 00057 | .0121 . 00063 0136 00069 0108 00076 .0107 00083 0162 . 00091 0113 00090 .0164 00092 .0126 .00090 | .0137 00083 .0153 00073 . 0106 00063 0104 00058 .0121 . 00053 0.23 0.02
B 0144 . 00085 . 0152 .00077 0120 . 00068 0130 . 00062 0093 00058 . 0086 .00051 0108 00046 0108 00043 .0077 00037 0073 . 00035 .0084 00036 .0073 00036 | .0091 .00040 . 0085 00049 0109 00060 L0124 00069 0124 00078 . 0165 . 00089
C . 0153 .00103 0138 .00091 0148 . 00084 0140 .00076 0134 00071 .0115 .00063 0100 00057 | .0113 00053 0080 00044 0097 00038 .0079 00034 0050 00034 .0071 .00039 | .0084 00045 0104 00051 .0078 00059 0144 00069 .0136 . 00080
D . 0047 . 00041 0088 .00050 | .0115 . 00057 0124 . 00063 0118 00071 0157 .00077 0135 00085 | .0159 00085 0130 00088 0138 00092 0158 00092 0159 00089 0144 . 00081 .0117 00080 .0113 00067 0090 00056 0108 00049 .0083 00042
188,390 | 21,000 A . 0058 .00033 . 0091 . 00040 0103 . 00049 0095 .00059 0145 00071 0140 . 00082 0160 00093 0138 00106 . 0139 00115 .0194 00123 .0147 00124 | .0195 90123 0150 .00114 . 0155 00101 0165 00085 0112 00069 0102 00056 | .0111 . 00043 0.43 0.01
B . 0178 .00119 0180 . 00105 0140 . 00088 .0144 .00076 | .0101 . 00066 0088 .00053 . 0105 00043 0101 00036 .0068 00028 | .0062 00024 | .0072 00024 | .0065 00028 0089 .00038 | .0089 00053 0122 00073 .0142 00087 0149 00103 .0202 00126
C . 0195 . 00145 0158 .00111 0166 .00102 .0152 . 00088 0140 .00077 . 0116 .00064 | .0096 00053 .0107 00047 .0071 00035 0084 00025 .0068 00023 0042 00026 | .0068 . 00036 . 0087 00048 0114 00061 . 0096 00077 0168 00093 .0171 .00115
D . 0035 .00029 | .0088 . 00050 0120 . 00062 0135 .00074 0135 00088 .0179 .00099 . 0162 00112 .0191 00117 .0163 00121 0175 .00129 .0191 00125 .0192 00122 .0169 .00106 . 0136 00099 | .0122 00076 0096 00062 | .0106 00047 | .0072 .00031
8,971 1,000 A . 0027 . 00002 . 0056 . 00005 0061 . 00007 0044 . 00008 0082 00008 . 0066 .00008 . 0075 00008 . 0041 00009 .0034 .00010 0082 .00011 .0035 00012 .0085 00013 . 0047 .00011 . 0065 00011 .0089 00009 .0052 00009 .0054 00008 | .0071 . 00003 0.07 0.
B . 0069 .00010 . 0082 .00007 . 0056 .00004 0072 .00004 | .0040 00005 . 0038 . 00003 . 0064 00002 . 0069 00004 | .0042 .00002 | .0040 . 00002 .0047 | —.00001 .0038 . 00001 .0054 . 00003 . 0041 00005 .0055 00006 .0059 00004 | .0052 00006 | .0090 00014
C . 0077 . 00027 . 0054 .00007 .0071 .00007 . 0068 .00004 | .0069 .00006 | .0057 . 00005 . 0047 00004 | .0068 00008 .0040 00004 . 0061 .00002 | .0046 00001 .0016 | 0. .0032 | O. . 0042 ‘00003 0054 00001 .0021 00002 | .0078 00003 -0065 . 00009
D . 0007 .00001 | .0048 .00010 | .0068 .00010 | .0071 .00010 | .0058 00011 | .0091 .00011 0063 00013 | .0084 00010 | .0052 . 00010 0058 .00012 | .0077 00011 | .0081 .00011 | .0072 .00009 | .0049 00012 | .0053 00007 0043 00009 0069 .00010 | .0046 . 00005

Ultimate strength was 196,000 lbs. =21,849 lbs. per sq. in.
Column gradually yielded under maximum load until it sprung suddenly to west at middle of length.
(To face page 102.)
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COLUMN PROGRAMME, 103

STRESS-LB. PER SQ. IN,
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104 COLUMN PROGRAMME,

STRESS-LB. PER SQ. IN.
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COLUMN PROGRAMME. 105

STRESS - LB, PER SQ. IN,
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106 COLUMN PROGRAMME,

STRESS-LB. PER SQ.IN,
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TrsT 14688.

TESTS OF HELICAL SPRINGS FOI(%) WATERTOWN ARSENAL, MASS., ON
P. 0. 9245.

2 pawl springs. Dg. 12-14-10.
Springs first closed solid 100 times.

giggggr Inside di- Solid Load at |Freeheight | Free height
solid ameterfree.| height. |3.83inches.|before test. | after test.
In. In. In. Lb. In. In.
1:312 1 2.187 'y (R, I b
1.3 1 2.05 49% 6.2 6.1
1.3 1 2.05 50% 6.15 6.07

Springs closed solid for 48 hours, then retested.

1.3 1 2.05 A 6.1
1.3 1 2.05 51 6.15 6.07
10 springs (2B). Drawing 72-1-3.
Tested after closing solid 100 times.
Loadb?td Loalqdat PRy Prea heipt
N assemple Sol1 utside
No. |Freeheight.| ‘height of | height of | diameter. | pogore
1.625inches.| 1.32 inches. test. Set.
In Lb. b, In In. “In.
1 2.05 69 119 0.76 2.08 0.03
2 2.07 69 121 76 208 .01
3 2.06 663 119 76 2.07 -01
1 2.07 69 119 76 2.07 200
5 2.05 643 114 76 2.09 .04
6 2.14 74 124 76 2.15 -01
7 2.05 64 114 76 2.07 202
8 2.09 673 118 76 2.10 S0l
9 2.12 73 121 76 2.15 L03
10 2.06 643 116 76 2.08 102
Retest after closing solid 48 hours.
Loadb%td Loalc_ldat S o
. assemble: SOl utsiae ota.
No. [Freeheight.| “hojont of | height of | diameter, | set.
1.625inches. | 1.32 inches.
In. Lb. Lb. In In.
1 2.05 64 110 0.76 0.03
2 2.04 633 111 .76 04
3 2.08 66 1143 .76 01
4 2.06 653 113 .76 01
5 2.03 108 .76 .06
8 2.11 72 120 .76 .
7 2.03 61 100 .78 .
8 .07 5 112 .78 .03
9 2.08 70 117 .76 .07
10 2.04 61 1083 .76 .04

108
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TrsT 14714.

TESTS OF 56-PAWL SAFETY LATCH SPRINGS, FOR 8-IN. D. C., MODEL
1896. DRAWING 8-9-8. REVISION OF MARCH 31, 1909.

Outside diameter, 1 in.

Free length, 8.5 in.

Inside diameter of hooks, 0.6 in.

Load at 0.75-in. extension, 20-lb. min., 22-30 1b.

Load at 2.50-in. extension, 65-1b. min., 75-80 Ib.

Springs extended 2.5 in. 100 times before test with no set.
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TesT No. 14743.

RETEST OF TWO PAWL SPRINGS, DRAWING 11-5-54, RECEIVED FROM
SANDY HOOK PROVING GROUND, FOR 14 IN. D. C., MODEL OF 1897.

September 26, 1911, measurements when received:
Assembled height, 3.75 in.—40 1b. minimum required load; right
spring, 19 1b. 9 oz.; left spring, 9 lb. 7 oz.
Solid height, 2 in.—60 1b. minimum rquired load; right spring,
61 1b. 8 oz.; left spring, 45 lb.
Free height—left spring, 4.3 in.; right spring, 4.9 in.
September 28, 1911, measurements after springs had been closed
solid for 48 hours:
At assembled height—Ileft spring, 8 1b. 15 oz.; right spring,
19 1b. 4 oz.
At solid height—Ileft spring, 44 1b.; right spring, 59 1b. 4 oz.
Springs then closed solid 100 times:
At assembled height—Ileft, 8 1b. 15 oz.; right, 19 1b. 3 oz.
At solid height—Ileft, 44 1b.; right, 59 lb. 2 oz.
Free height after tests—right, 4.88 in.; left, 4.3 in.

The above springs appear to have been subjected to a large overload
which caused the coils to overlap one another, thus straining the
fibers in such a way as to cause a large permanent set, which effect
could not be obtained without greatly overloading the springs.

Required: Approximate diameter of wire, 0.125 in.

Assembled height, 3.75 in. under not less than 40 Ib.

Solid height, not over 2 in. under not less than 60 lb.

Outside diameter, not over 1.312 (1) in.
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COMPRESSIVE TEST OF BUFFIEIRUEIE;RINGS FOR 8-IN. AMMUNITION
TRUCK.

Tested for acceptance. Quantity, 117. P. O. 848.
RESULTS OF TESTS OF SPRINGS.

Free height, from 7.44 to 7.78 in.

Outside diameter when closed down: Maximum, 2.12 in. (2
springs) ; minimuim, 2.07 in. (5 springs).

Minimum inside diameter, 1.65 in.

Load at height of 4.75 in., from 58 to 74 1b.

Solid height, from 2.31 to 2.48 in.

Load at solid height, from 116 to 140 lb.

REQUIREMENTS.

Free height, 7.25 in.

Maximum outside diameter, 2.10 in.

Minimum inside diameter, 1.65 in.

To sustain 60 lb. at assembled height of 4.75 in.

Capacity, 120 Ib. at solid height of 2.50 inches approximately.
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TesT 14839.

COMPRESSIVE TESTS OF LATCH SPRINGS FOR WATERTOWN
ARSENAL, MASS.

Number of springs, 28.

Outside diameter, maximum at solid height, 0.425 in.

Solid height, 1.80 to 1.95 in.

Height under 20 1b., 2.81 to 3.02 in. :

Required: Outside diameter, maximum at solid height, 0.437 in.
Solid height not over 2.25 in. Assembled height under 20 1b., 3 in.
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TrsT 14849.

COMPRESSIVE TESTS OF FRICTION SPRINGS FOR 15-POUNDER B. C.,
MODEL 1903, DRAWING 5-15-7, FOR WATERTOWN ARSENAL.

Inside diameter............... 0.635 | 0.635 | 0.635| 0.635| 0.635| 0.635 | 0.635 | 0.635
Free height. .. ................ 2.30 | 2.30 | 2.30 | 2.30 | 2.30 | 2.28 | 2.33 |2.28
Load at height of 2.13 in. ..

Height at load of 5111b. .. .. o] 2210 | 2.10 | 2.10 | 2.10. | 2.10 | 2.07 | 2.10 [2.07
TLoad at height of 1.87in....... 11,087 | 11,112 | 11,117 | 11,176 | 11,155 | 11,065 | 12,498 [11,028
Height at load of 1,279 1b. ... TREET R T T A TR R S e
Final free height. . ~........... 2.30 | 2.30 | 2.30 | 2.30 | 2.30 | 2.28 | 2.33 |2.28
1 Pounds.
REQUIREMENTS.

Inside diameter, 0.635 in.4-0.01. Free height=2.3 in.
Initial height under 511 lb.=2.13 in.
Solid height under 1,279 1b.=1.875 in.

61783°—13—38
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TrsT 14856.

COMPRESSIVE TESTS OF ELEVATING SLIDE SPRINGS FOR 6-IN. D. C.,
MODEL 1905, FOR WATERTOWN ARSENAL, MASS.

Number of springs, 6.

Springs closed solid for 48 hours: Decrease in free height—Maxi-
mum, 0.26 in.; average, 0.22 in.; minimum, 0.17 in.

Springs closed solid 100 times: Decrease in free height—Maxi-
mum, 0.01 in.; average, 0.005 in.; minimum, 0.0 in.

Required. Tested.

Minimum inside diameter.......ec-csu-psacoson:t, % R Maximum, 3.75 in.
Average, 3.74 in.
Minimum, 3.72 in.
Hree helghle. ; e . o8 s i ti e st T deaat s Pl o ® 4 T el Maximum, 13.03 in.
Average, 12.99 in.
Minimum, 12.90 in.
Height under 2000 10 -0 Sasiivsmasdodi st Lol (D5 PR e P Maximum, 10.94 in.
Average, 10.90 in.
Minimum, 10.86 in.
Foad 8t 105 I05tcn s cisvaisnamnms v amss o s at s 2000 a1 e s Maximum, 2,500 1b.
Average, 2,500 1b.
Minimum, 2,400 1b.
Fioad ab 8un et e e L ol e e Over 4,0001b ..... Maximum, 5,600 1b.
Average, 5,560 Ib.
Minimum, 5,500 Ib.
BoHd Beighl. o o . e L e S i as s does Under8in ....-.. Maximum, 7.90 in.
Average, 7.87 in.
Minimum, 7.80 in.
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TrsT 14855.

COMPRESSIVE TESTS OF BUFFER SPRINGS FOR 12-IN. D. C., MODEL

1896, FOR WATERTOWN ARSENAL, MASS.

Number of springs, 81.

Springs closed down 48 hours: Maximum decrease in free height,
0.29 in.; minimum decrease in free height, 0.07 in.; average de-

crease in free height, 0.195 in.

Closed solid 100 times: Maximum decrease, 0.18 in.; minimum

decrease, 0.00 in.; average decrease, 0.065 in.

Test of springs.

Minimum, 2.05 in.

Required. | Tested.
|
Bolid etghtat 1200b. -~ .. J.bcal 20and Under 2.07 in..... Maximum, 1.98 in.
Minimum, 1.90 in.
Assembled height at 60. Ib or over..... g.51ns . e Maximum, 4.80 in.
Minimum, 4.50 in.
Inside diameter, free................... Not under 1.69 in. 1.69 in.
Quiside diametor. . . ... s aeadoante Under 2.05in..... Maximum, 2.07 in. (2-2.07 in.).
(5-2.06 in.).




116 SPRINGS FOR ORDNANCE WORK.

TesT 14896.

COMPRESSIVE TESTS OF TWO BUFFER SPRINGS FOR 14-IN. D. C., L. F.,
MODEL 1907, FOR WATERTOWN ARSENAL, MASS.

Number of springs, 2.
Buffer springs, flat.

Required. Spring A. | Spring B.

Inside diamyeter, freecz sol- e e Lot o e e ...| 4.521n.
Load at height of 11.210n........cimiiclonnniioroaannan .| 2,055 1b.
Beoight at load of1iB40AD 5 idl om Sl o SOPEIETULIC B AE % i 6.57 in.....| 11.86 in.
Load at height of 6.125in. .. A ....| 12,342 1b.
Height at load of 2,800 1b. i 9.22 in.
Height when solid........ 6.125 in.
Load when solid.......... 12,342 1b.
Maximum outside diameter solid...................... Under 8.375 in... 7.80 in.

All springs to have approximately the same load at solid height.
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TrsT 14909.

TENSILE TESTS OF CROSSHEAD PAWL SPRINGS FOR 10-IN. D. C., L. F.,
MODEL 1901, FOR WATERTOWN ARSENAL, MASS.

Number of springs, 25.

Free length: Maximum, 6.73 in.; minimum, 6.60 in.

Free length taken 0.30 in. from inside of hook at each end.

Six springs from lot extended 0.8 in. 100 times and returned to
their original length without set.

Extension of springs at load of 105 1b.: Required, 0.33 in.; maxi-
mum, 0.31 in.; minimum, 0.21 in.

Extension of springs at load of 262 lb.: Required, 0.83 in.; maxi-
mum, 0.83 in.; minimum, 0.76 in.

Final free length: Maximum, 6.73 in.; minimum, 6.60 in.

Diameter at inside of hooks: Required, 0.60 in.; maximum, 0.56 in.;
minimum, 0.51 in.
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TesT 14920.

COMPRESSIVE TESTS OF OUTER AND INNER SPRINGS FOR 6-IN. B. C.,
MODEL 1910, FOR WATERTOWN ARSENAL, MASS.

OUTER SPRING.
In,
BERO HBIEHU T o = o s e s R e SRR T R L R e e L S e 21.35
Free height after being closed down 50 hours. . .
Freo height after being compressed 100 HIMes. ... - - ol v ot on et Slilann i snamnlcson Siasantesvn

TEST OF SPRING.

Required. Results,
Load at height of 15916 in........... ... ... .......... Not less than 2,216 1b........| 880 lb.
{20100 i e R e NI < AR S M S .| Not more than 10.25in...... 9.65 in.
Inside diameter, free. . 5 .| Not less than 4.902in........| 4.92in.
Outside diameter, solid Not more than 6.908 in...... 6.80 in.
T T B L S s L TR 18.88 in.
INNER SPRING.
In.
e G e e e T N ot e T e, B s 22.17
Free height after being closed down 50 hOUTS. . .« ..« ot e e ieioioioaiiiaiaiaacaicaaaaanannannn 21.00
Free height after being compressed 100 TIMES. .50 e ot co ol Sooiilii ol s vonle s S diamasiaa s s als alie 20.90
TEST OF SPRING.
Required. Results.
Load at helsht of 15,916 0. ... . oooooiaiaoiiaanins Not less than 1,072 1b........ 360 1b.
Soldihelght. - ot 0 oo Jas Ll Not more than 10.25in...... 10.10 in,
Inside diameter, free. ........ Not less than 3.391 in........| 3.50 in.
Outside diameter, solid...... Not more than 4.82in....... 4.63 in.
Binghfree helght. . . o 2.l e Tl e A dih e e sied A B8 DI R R 20.93 in.
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TesT 14931.

COMPRESSIVE TEST OF SPRINGS FOR 4.72-IN. DUMMY PROJECTILES
] FOR WATERTOWN ARSENAL.

¢ } Required. Results.
Freehelfhs TRE e 00 0 e T e, e ) ‘ 0.85in..... Maximum, 0. 87 in.
Minimum, 0.82 in.
Toad st helght 00070 ..o oo ool e e e s iibaitan s mmn ‘ 4.251b..... Maximum, 5.251b.
’ Minimum, 3.75 1b.
LoadisiNeiFital 0462 In zx . S 0230 s - s SR N s e | 10.941b..... Maximum, 13.01b.
Minimum. 11.0 1b.
Helghtowhen sold .. .25 0lvs S osasginmgel - 23S0 weaal] .4621in....| Maximum, 0.41 in.
| Minimum, 0.38 in.
OUtside dIAMIBTET: -, (1. . ot es i i e oo oee s o dein e } B s 0.31 in.
Higal e Welphtl et oh o o0l sl sl St S Bl foioaealne Maximum, 0.87 in.

i Minimum, 0.82 in.
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TrsT 14932.

COMPRESSIVE TEST OF SPRINGS FOR 6-IN. DUMMY PROJECTILES
FOR WATERTOWN ARSENAL, MASS.

Required. Results. *
Frophelphtirs i sueg il (00 b SRRl Sl e 2.125 in......| Maximum, 2.10.1n.
Minimum, 2.08 in.
Loadat height of 1.535in. ... ... .. .. ... ..i.oi.iooo. 16.551b. .... Maximum, 15.75 Ib.
Minimum, 14.25 1b.
Toad st heightiof 1.276 in. .. Shebealld 1T U L oul o sgd ol 23 Sl et Maximum, 23 1b.
Minimum, 21 1b.
Helghtirhensolidenl v, . oo iaifemant o n gd 0 ol oo Sy 1.276 in...... Maximum, 1.25 in.
Minimum, 1.20 in.
Outside diameter. 0.375 in.
igainees ielphib s Jwe 0 Lol LAl R R s e Maximum, 2.10 in.
- Minimum, 2.06 in.
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TeST 14933.

COMPRESSIVE TEST OF SPRINGS FOR 10-IN. DUMMY PROJECTILES
FOR WATERTOWN ARSENAL, MASS.

Required. Results.
g, oy 0 it SRR A S K SR e s S AN 2.03 in.......| Maximum, 2.14 in.
Minimum, 2.06 in.
Tond atiheight 0f 3625 . cocat. oioe o0l l lenatoloo. 58.71b.......| Maximum, 89 lb.
Minimum, 70 1b.
Tioadatheight o1 1320 . . e s (3] PR iR Maximum, 137.50 1b.
Minimum, 121.75 1b.
Heieht whenisold. o7 Jrbl ey b o £ L o e Lol 1.32in.......| Maximum, 1.16 in.
Minimum, 1.07 in.
Ouisige.diameter-. . Lo cakaieale el T 0.751n.......} 0.75 in,
BInaltreo helont o s e tlaia s st S ] e e e S e s Maximum, 2.14 in.
Minimum, 2.06 in.
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TrsT 14915.

COMPRESSIVE TEST OF A COUNTER-RECOIL SPRING, 12-IN. M. (.,
MODEL 1896 Mi. INNER SPRING. :

Coiled right hand. P. O. 7792. Draw. 12-12-4.

INCREASING LOAD.

Required. Obtained.
lian oo T e SRR B R S R S R N IS R R 13.75in.
Heightratilonel OF 3 RO00 Moot S andl L Lo door b s B et s alie ol SR S s i eg 13.181in.
Load at Beight of 10540, o< oo 080 L ko cae e |G s e £ e e e A 6,600 1b.
Heightmyhensed il e . 2ol 0L 0. oos Il 18 Sl as . 2 Under 10in........... 9.78 in.
AR e TG il T S, R e D R S S [ S e S 20,900 1b.

DECREASING LOAD
Load at height of 12.65in. .. .. ..ccoeeieieiiiiiiiaaio. 3,800 1bus.c.. L, 0z Fa 2,8001b..
Einaldeos RElghil . Lo o e s e B N o o s, N sl g 13.35 in.
Tnterior diammeterfree. .t ool Tt T e Over2.875in.......... 2.98in.
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TesT 14935.

COMPRESSIVE TEST OF COUNTER-RECOIL SPRINGS FOR 12-IN. M. C.,
MODEL 1896 M1, FOR WATERTOWN ARSENAL, MASS.

Inner spring No. 57 received from storehouse.
Inner spring coiled right hand.

INCREASING LOAD.

Required. Results.
13k 5 1 Y N TN L et s el L (S PN SRR e SO e T e 14.821in.
Load at helght of 12.65 in. (assembled height). .| To sustain a load 0f 3,800 1b....... 8,900 1b.
Solid height............ Not to exceed 10 in... ..| 9.95in.
Toadalsolidihelght. ... . - i e S e sty ..| 21,700 1b
Exterior diameter when solid.................. Bl625dn .t L e LR e 5.48in.

DECREASING LOAD
Load at height of 12.65 in. (assembled height). .| To sustain a load 0f3,8001b....... 5,900 1b.
Final free height ..| 14.50in.
Interior diameter free.. . Not less than 2.875 in..... .| 2.98in.
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CAST STEEL FROM WATERTOWN ARSENAL STEEL PLANT.

96T

MYOM HONVNAYO Y04 SHNILSVD TAHALS

ical comj
Chemslictaiog? 20 S ensile Hardness.
Blastic | otrength Contrac- | Elonga-
Heat| qode limit per e;g' Elonga- [ H0M¢" | tion of R Heah
No. g square B tion. inch ppearance otiraciure,
Manga- | inch Fivarg ares. | gsections
Carbon. nesg i inch. * | Shore. |Brinell.
Per cent. | Per cent. Per cent. | Per cent.
3044 3 0.41 0.99 24.0 Silky. &
3046 : o | wi 1
. ine granular.
3047 } 211 -36 .| Silky trace of granulation.
3048 2,3 .34
3050 3 .40
3051 3 .34
3052 3 .39 Dull silky.
3053 } 1,3 34 Fine granular, 60 per cent; amorphous, 40 per cent.
3054 Y g Dull silky, 80 per cent; granular, 20 per cent.
3055 2 33 i
3057 2, 3 .42
3058 3 .35 5
3059 3 .45 .| Dull silky.
000 | =2e o5 vt .42
gggé } 2,11 .40 Amorphous.
3063 2 .36 ~
3065 2,3 .36 -
3066 3 .38 .
3067 3 .39 ¢
3068 2 .39 4
3069 2 .35 =
3070 2,3 .37 ’ .
3071 2,3 .32 K
3072 3 .42 .
3073 3 .39 5
3074 2 .44 .
3075 2 .37 -
3076 2 .31 .
3077 2 .36 .
3078 2 .36 g 5
gggg g . g k .| Amorphous, 40 per cent; fine granular, 60 per cent.
.| Amorphous trace of granulation.

3081 d 4L A Dull lgx’lky lamellar, 50 per cent; fine granular, 50 per cent.
gggg g,g . gg 1 iine grﬁ.nular, 70 per cent; amorphous spot, 30 per cent.

s . .| Amorphous.
3084 2 .39 i




3085

3086

3106
3107

3108

3109
3110
3111

3112
3113
3114
3115

3116

3117
3118

11,2,3

11,2,3

w

Dies ..

ww

11,2,3

2,3

.35
.32

.36

.36
.30
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.34
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.34

.40
.32
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Do.
.| Amorphous, lamellar.

Fine granular amorphous spot at circumference.

- silky.

.| Fine granular.

.| Fine granular, 50 per cent; amorphous, 50 per cent.
.| Silky trace of granulation.

.| Lamellar silky, 85 per cent; granular, 15 per cent,

Amorphous trace of granulation.
Dull silky trace of granulation.

.| Dull silky.

Dull silky, 40 per cent; fine granular, 60 per cent.
Dull silky, part lamellar.

| Dull silky, 30 per cent; fine granular, 70 per cent.

Silky.

Amorphous.

Amorphous lamellar, 50 per cent; fine granular, 50 per cent.
Silky trace of granulation.

Dull silky, 80 per cent; fine granular, 20 per cent.
Silky.

Do.

Do.
Amorphous trace of granulation.
Silky.

.-| Fine granular.

Fine granular amorphous spot at eircumference.

“| Amorphous, 50 per cent; fine granular, 50 per cent,

Amorphous, trace of granulation.
Silky trace of granulation.
Amorphous, trace of granulation.

.| Dull silky.

Silky.
Fine granular.

Fine silky.
Silky.

-| Fine granular amorghous spot at circumference.

Fine granular, lame;
ilky.

Dull silky.

Silky trace of granulation.

lar spot.
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Cast steel from Watertown Arsenal steel plant—Continued.

Chemical compo- o
sition. Elastic | Tensile Elonga- ST,
Heat limit per | StTeD8R | gjony, | Contrac- | “gion e
No. Grade. square per ot tion of ok Appearance of fracture.
Carbon. Lg:gga- inch, | Slugre aréd. | sections. | Shore. |Brinell.
Per cent. | Per cent. Lb. Lb. Per cent. | Per cent.
3119 3 0.38 0.91 63,000 %,588 %.0 3 20.5 Silk}lf).
45, 500 , 5 .0 4.0 0.
Bial sl alEm Em B B g
3122 o .32 87| 67,000 | 104)500 19.5 341 0 I o.
3123 3 .42 1.02 55,000 98,000 . 2.5 43.3 .| Dull silky.
3124 3 .47 1.01 gi,ggg 3(2), % %g 423 i %ﬂlﬁ'.nky
. i % ’ ull silky.
3125 (11,23 36 88 40,500 77,500 23.5 27.4 £l Doy |
o * : 48, 500 ,000 19.0 20.5 .| Fine granular, 75 per cent; dull silky, 25 per cent.
40, 800 81,000 25.0 34.0 .| Silky, bordering on granular.
3126 [11,2,3 37 afl S0 Nl mal B2 e b
< . k .0 A % 0.
3127 3 .46 .90 | 60,000 | 96,000 8.0 871 ‘| silky..
3128 3 .39 .94 54,000 91, 000 23.0 34.0 Dull silky. .
ggg 11,2,3 gg gé 47, 500 , 500 22.0 30.7 Dull silky trace of granulation.
T 3 .38 :76 5 60,000 - .i(.)é:&(-)(') ----- ol 16.9° .| Fine granular amorphous spot at circumference.
3132 2 .34 1.01 | 49,500 , 000 15.5 24.0 -| Amorphous,
sim| 123 e o[ 0| 00| 33| 7 | Fine sitey.
g . ’ A > .| Fine silky.
il 2.2 . g3 |{ 40,000 | 77,500 2.0| 371 ‘| silky.
i y 3 48, 500 91, 000 21.5 30.7 .| Fine granular, 20 per cent; dull silky, 80 per cent.
42, 500 77,500 28.0 37.1 .| Dull silky.
3135 | 1,2,3 .33 .88 ,500 89, 500 16.0 16.9 .| ‘Amorphous, 20 per cent; granular, 80 per.cent.
, 500 , 500 21.5 30.7 .| Dull silky trace of granulation.
S| 8| 36| 90| Soe| from| osxs| ar1 | B
\ : ; “ . 37. .| Silky.
48,500 | 82,500 27.5 37.1 .| Dull silky.
N W e 5
i ’ 38,500 | 79,000 26.5 34.0 ‘| Dull suky trace of granulation.
AR el 901} 397500 | 79,000 25.5 37.1
40,500 | 75,500 27.5 37.1 | Sllky
41| 2,3 .38 .81 { S0.000 | 5050 L -5 2
3142 1,2 .36 .75 , 000 78, 500 26.5 34.0 Dull Sllky trace of granulation.
44, 500 82,500 21.5 27.4 Dull silky oblique.
3143 2,3 .39 .68 56,500 93, 000 17.5 16.9 .| Fineé granular, 50 per cent; amorphous, 50 per cent.
46,500 88,000 20.0 27.4 Dull silky, 50 per cent; granular, 50 per cent.

831
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3144 | 1,2.3 .42 [ 63 47,500 86,000 19.5 24.0 . (1 N R SR [ ) st Fine granular, 90 per cent; silky, 10 per cent.
3145 2.3 40 | - 45,500 79, 500 24.5 30.7 : ..| Dull silky granular spots, slightly oblique fracture.
i ’2 el AL { 59, 000 §9, 500 ﬁg 27.4 g glllél silky.
3146 .36 65 36, 000 5,000 - 40.3 ilky.
3147 2 .37 l i ,000 | 104,000 20.0 27.4 = Dulfrsilky trace of granulation.
3148 1,2 .37 .81 48,000 84, 500 24.5 34.0 Dull silky.
40,500 77,500 25.5 34.0 : Do.
)y ; . L :
50,500 87,500 18.5 24.0 Amorphous trace of granulation.
i , 000 87,000 14.5 13.2 Fine granular, 60 per cent; dull silky, 40 per cent.
.38 75 { 48,000 87,000 14.0 13.2 ...| Granular, 85 per cent; dull silky, 15 per cent.
54, 500 88, 500 25.0 30.7 .| Dull silky.
.40 1o R R e e N R L i <
39 65 37,000 74, 500 28.5 34.0 Dull silky, 30 per cent; fine granular, 70 per cent.
5 55,000 84,500 23.0 30.7 Amorphous.
41 65 51,000 90, 500 %g 0 §4. (1) Dulleilky.
38 71 39, 500 78,000 .5 78 FEE 0.
2 37 7! 45,000 84 25.0 34.0 .| Dull silky, trace of granulation.
3 39 94 gi, ggg 9(2), % %ﬁl) 8 24.0 Dulleilky.
& 72, 7 40.3 0.
2 38 78 34,% gé % 24.0 30.'{ é)lllll silky, trace of granulation.
2 37 75 4, B 34.5 49. ilky.
3159 2.3 30 66 40, 000 77,000 31.5 43.3 Dull silky. .
g 2 45,000 87,500 22.0 30.7 ...| Dull si\\ky, 90 per cent; granular, 10 per cent.
3160 2 39 80 39, 500 88, 000 24.5 37.1 .| Silky. .
3161 2 42 80 44,000 81, 500 22.0 24.0 ...| Granular, 70 per cent; dull silky, 30 per cent.
3162 2,3 44 Kt 64,500 | 101,500 20.5 30.7 ...| Dull silky, trace of granulation.
3163 2 44 75 40,000 77,500 30.0 37. i o gin(; grlinular, amorphous spot at circumference.
2 38 74 39,000 74, 500 28.0 37. ull silky.
2 38 71| 39,000 ; 2.0 27.4 Dulbsilky, 85 per cent; fine granular, 15 per cent.
3 36 74 47,000 83, 500 25.0 34.0 s 0.
9 3 ey 50,000 99: 500 15.5 20.5 .| Fine granular, 90 per cent; amorphous, 10 per cent.
35 g 33,500 83, 000 26.0 34.0 .| Dull silky, trace of granulation.
2 37 80 50, 500 88, 500 22.5 34.0 ...| Silky, trace of granulation.
3 38 74 55,000 88, 500 22.5 27.4 .| Dull silky.
2 40 72 41,000 77,000 2¢.5 40.3 2Da,
3 39 - { 50,500 | 84,500 25.0 40.3 Silky.
41,000 77,500 24.5 37.1 Do.
2 38 .72 | 49,500 | 89,500 21.5 30.7 Do.
2 38 .67 44,000 80, 500 27.0 37-1 2 Do.
2 48 .67 51,500 93, 500 18.5 20.5 ...| Fine granular, 85 per cent; silky, 15 per cent.
& 2 42 .76 47,500 81,500 22.5 27.4 .| Silky, trace of granulation. ;
3176 2.3 42 7 49, 000 89, 500 8.0 9.5 ...| Fine granular, amorphous spot at circumference.
! ‘ 2 ‘ , 500 91,000 20.0 27.4 .| Dull silky, 30 per cent; granular 70 per cent.
3177 i 11,2 36 . 45, 500 %, %8 3(7) 5 Z'{;g gl{llg'
a1 3 .5 5 .| Silky.
3178 \ 2 38 -80 43: 500 81i500 23.5 30.7 .| Dull-silky, trace of granulation.
3179 1.2 37 e 34, 500 72,500 30.0 37.1 -| Silky.
oy [ ) d ; 43500 | 76,500 22.0 27.4 Duli silky.
3180 | 1,2 37 Sy 39,000 | «68,500 29.5 40.3 Do.
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Cast steel from Watertown Arsenal steel plant—Continued.

Chemical compo-

i

o 1
sition. : Tensile ~ Hardness. |
Heat il lil;znhilts ggr strength Elonga- Confgag- I;;:ilgrxll %a} ‘
No. Grade. square sqll’gr x tion, t;orréaof inch Appearance of fracture.
Carbon. l\gaexéga- Inch. inch. 3 sections. | gy, re. |Brinell. |
i
Per cent. | Per cent. Lb. Lb. . | Percent. | Per cent.
3181 0.38 0.76 54,888 g;, 0(0)8 23.0 30.7 Silky.
55, 5 24.5 30.7 N 0.
3182 3 .36 72 { 45,500 | 83,500 19.0 20.5 _| Dull silky.
b 5, 5 5 28.5 37. .| Silky.
31831 1,2 -36 T8 1\ 44500 | 79,500 25 30.7 | Duli silky, trace of granulation.
3184 3 42 7 41,000 81,500 24.0 30.7 -| Silky granular spots.
- .5 4 .| Amorphous.
8186 1,2 -39 -T6 % 48500 | 80,000 2.5 34.0 | Dutlsitky.
3186 1 .39 72 34,288 gg, % %g 0 %3 > Eme grgnular. 40 per cent; amorphous, 60 per cent,.
b 5 .5 5 morphous, 60 per cent; granular, 40 per cent.
el -36 s { 58,000 | 96,000 2.5 37.1 ‘| Dull gy ] il
g%gg 1,2 % 2{ - ig 43,000 ,000 24.0 34.0 .| Silky, granular spots.
........ . ol ceippanes dreesmasny alossssnpaslsssssnssss
3190 1 .40 o 41, 000 76 000 23.0 30.7 Silky.
3191 1 .40 s il 44 000 80,000 25.0 30.7 Do.
3192 1,2 .42 .74 37,000 75,000 29.0 37.1 Do.
3193 1,2 .39 .7 43,500 81, 500 22.5 34.0 Do.
3194 12 .46 72 fg, % SZI%, 500 %ﬁ 5 30.7 ]1%0.
. - 000 (] 34.0 0.
S5 L. 2,9 -45 4 50500 | 82,500 23.0 30.7 Amorphous.
43,500 79,900 25.0 30.7 Dull silky, trace of granulation.
3196 3 .42 v 74 40, 500 74,500 26.5 37.2 _| Silky.
o B & = ig, ggg g?, % %38 é&g ] g.ilne gr anular, 60 per cent; amorphous, 40 per cent.
. . 3 . 1] .
3108 5 135 91| 44000 82,000 25.0 37.1 0.
3199 1,2 .41 .90 48, 500 91, 500 22.5 30.7 Do.
3200 ) .38 .91 44,000 80,000 24.5 34.0 3 Do.
Dozl 2| Al | ko| wem| Byl s 7
.35 . .5 3 “Do.
3203| 2,3 .38 821 45000 | 84,500 24.0 30.7 Silky.
3204 1,2 .40 .84 44, 500 82,000 24.5 27.4 4 Do.
gggg % gg ; gf ﬁ,g% 89, 500 ;’23 g; 0 $ Sﬂ]}zy, 40 per cent; granular, 60 per cent.
> . » .4 ilky.
3207 1 .38 78| 41,700 | 76,700 27.0 37.1 Do.
3208 2,1 .36 .60 40,000 76, 500 25.5 34.0 Dull sitky, trace of granulation.
3209 2,3 38 .75 46,000 6,000 24.5 37.1 Silky, trace of granulation.

08T
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Silky.
.| Dull silky.
Silky.
Dull silky.
Silky.
Do

e Silky, trace of granulation
...| Silky, granular spots.
.| Dull silky.

ok ket

bkt

Do.
.| Silky.
Dull ik
ull silky:
Do.

Do

27| Dun siiky, trace of granulation.

Dull silky, 40 per cent; fine granular, 60 per cent.

.| Dull silky, 80 per cent; fine granular, 20 per cent.

Silky.

-_| Duli silky.

Dull silky, trace of granulation.

_-7| Silky, 80 per cent; granular, 20 per cent.
.| Silky, granular spots.

-
NOo= N =N

DOM GO IO = = RN RO RO RO RO KO RO RO D
SIS NS TP 0 (S L0 G (o S 0 S Sl

.| Silky.
Granular, silvery luster.

__-| Dullsilky.
.| Silky, 50 per cent; granular, 50 per cent.
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gilne granular 70 per cent, amorphous 30 per cent.
ilky.
Dull silky.
Fine granular 60 per cent, dull silky 40 per cent.
Dull silky 35 per cent, coarse granular 65 per cent.
Granular.
.| Dull silky trace of granulation.
4 Dullgilky granular spots.

0.

Silky.
Silky lamellar.
Dull silky.

Do

Fine granular.

Silky trace of granulation.

Fine granular 60 per cent, amorphous 40 per cent.
Fine granular amorphous spot at circum/ference.
Amorphous.

Dull silky trace of granulation

Fine granular 50 per cent, duli silky 50 per cent.
Silky granular spots.

Silky.

Dull silky.
4 Do.
Do.
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Cast steel from Watertown Arsenal steel plant—Continued.

! Chemical compo-

sition. Elastic Tensuelal Elonga- Hpriuses:
Heat| Graq limit per | STENEth | gy onon antraxf:- tion of i rf
No. aLC: square S ‘f:f;re tion. tg;léao inch Ppearance of fracture.
Carbon. I\?ez;ga- inch. inch. Sections. | g ore. | Brinell.
Per cent. | Per cent. Lb. Lb. Per cent. | Per cent. In.
3250 1;2 0.32 0.78 38,500 76, 500. 25.0 30.7 |0.26%,0. 24% Sllk%.
3251 1,2,3 .34 .81 38, 500 77,000 26.0 30.7 | .22, .30% 0.
31, 500 , 000 29.5 37.1 | .32%, .27* Do.
3252 1.2 .33 .82 37,700 76,700 24.5 30.7 | .24, . 26% Fine granular 70 per cent, amorphous 30 per cent.
39, 300 76,400 24.0 24.0 | .25%, .23 Fine granular 75 per cent, amorphous 25 per cent.
3253 1,2 .33 .84 38, 400 76,600 26.0 37.1( .33*% .19 Dull silky trace of granulation.
3954 o 30 80 49,700 71, 400 27.0 37.1 | .32%, .22 Dull silky. .
- % ¥ 3 37,500 79, 000 23.5 27.4 | .20, .27% Fine granular 80 per cent, smooth spot at circumference 20 per cent.
3955 o 32 83 { 40, 900 73,100 27.0 37.1 | .24, .30% Dull silky. 3
s i 4 46, 500 77,000 26.0 5 .18 Silky.
3256 2 .32 .79 41,100 75,000 29.0 . 36% Dull silky.
50, 500 95, 000 21.0 . 24% Amorphous trace of granulation.
3257 2,3 .33 .84 40,100 73,700 26.0 .24 Dull silky 50 per cent, fine granular 50 per cent.
50,30 Ss00| 100 5t Dl kY 30 per cent, f lar 70
= p = , 500 , 200 E k0 ull silky 30 per cent, fine granular 70 per cent.
3258 | 1,2 -34 -85 { 3,50 | 78,50 2.0 o7k Dullsilky.
o, 5 33, 900 3, 4 g .22 0.
3269 | 1,2 -32 -83 { 43,000 | 78,500 27.0 24% Do,
3260 L o g e SIS 41, 500 74,500 26.5 28% Do.
3961 T A Rt | i R 39, 500 73,200 27.5 33% . Do.
39, 500 77,500 22.0 19 Silky 55 per cent, granular 45 per cent.
3262 Bt el o G0 L7210 44,500 , 500 19.5 19 Fine granular silky spot at circumference.
3263 2 s 4(1) y 7? 39, 000 75,000 25.0 20 Dull silky trace of granulation.
3264 |........ .4 O E oL B e S e L R R
= 32,300 68,100 26.5 Fine granular 75 per cent, amorphous 25 per cent.
520 2 =8 a2 |{ 80 75,000 2.3 Dulisilky. >
35,500 72, 33. ull silky trace of granulation.
3266 | 1,2 -39 -81 { 41,500 | 84,000 17.5 Granular. )
49, 000 92, 000 11.5 Fine granular 75 per cent, amorphous 25 per cent.
3267 2 .37 .83 43, 000 80, 500 25.0 Dull silky.
38, 500 80, 500 19.5 Fine granular 70 per cent, dull silky 30 per cent.
3968 2.3 a8 85 { 36, 500 1500 28.0 Dull silky.
; ’ ' ; 10,300 75000 20 Do
i 1 y 0.
3260 )< 2,3 -38 o { 1000 | 79,500 2.5 Do.
3970 1,2 I I { 42,500 73,000 27.0 Do. : i
40, 500 76, 500 25.0 Dull silky trace of granulation.
3271 1 .38 .84 42,500 , 000 24.5 .| Dullsilky.
3272 2 sule A Sl 39,000 80, 000 21.5 Dull silky, 60 per cent; fine granular, 40 per cent.

GET
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153
156

Silky, 40 per cent; granular, 60 per cent.

.| Dullsilky.

Dullsilky trace of granulation.
Dull silky.
Do.
Do.
Do.
Do.
Silky.
Dull silky.
Do.
Amorphous, spongy spot at circumference.

Dull js)ilky 50 per cent, fine granular 50 per eent.
0.

Silky.

Amorphous.

Dull silky 60 per cent, granular 40 per cent.
Dull silky 60 per cent, fine granular 40 per cent.
Amorphous.

Dull silky 30 per cent, granular 70 per cent.
Amorphous 50 per cent, fine granular 50 per cent.
Fine granular 90 per cent, dull silky 10 per cent.
Dull silky.

Silky.

Dull silky.

Do.
Do.

Do.
Dull silky, sandy spot at circumference.
Amorphous.
Amorphous, 70 per cent; granular, 30 per cent.
Dull silky.

Do.

Do.
Amorphous.
Dull silky.
Amorphous.
Dull silky.

Do.
Silkfr.
Dull silky.
Amorphous.
Dull silky.
Silky.
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Cast steel from Watertown Arsenal steel plant—Continued.

Heat
No.

3317

3325
3326

3327

3328

3329
3330
3331
3332
3333

3334
3335

3336
3337

3338
3339
3340
3341

3342

Chemical compo- Tensile Hardness.
sition. i
s Blastic | (prength Contrac- | longa-
Grade limit per or Elonga- % ¢ | tion of
3 square | 1:] T tion. ;ornao {ich Appearance of fracture.
Gorite Manga- inch. i(}mh NaL sections. | Shore. |Brinell.
B nese. *
Per cent.| Per cent. Lb. Lb. Per cent. | Per cent. In.
A .39 { T9 |} 45,500 | 81,000 25.5 37.2 | .27%, .24 | 22.0| 156 | Silky oblique.
} 1.9 .44 .73 | 39,500 | 70,500 28.5 37.2 | .30%, .27% | 22.0 126 | Dull silky.
2 .41 <70 43,000 82,000 22.5 30.7 28*%, .17 22.5 149 | Amorphous.
40, 500 74,500 21.5 27.4 | .22%, .21 22.0 131 | Dull silky, trace of granulation.
;;2 i&; Z; { 33, g% gzz égg égg ?1’8!7) %2:1 i(7) %gg 156 ﬁmorpl‘;oﬁs, trace of granulation.
. . o . A . % Ll PR morphous.
K 50,500 | 84,500 25.0 40.3 | .31 .19 | 23.0 | "'163| Dul in)lky.
41,500 | 72,000 10.5 13.3 | .12%, .09 21.5 143 | Ganular.
2,3 .44 .78 44,500 75,500 14.0 16.9 | .09, .19% 22.0 131 | Amorphous, trace of granulation.
gg, ggg gg, (5)88 ggg %% e ?1,57)% g‘_i* %{ilg g(l) é‘rlrﬁorphous , 60 per cent; granular, 40 per cent.
. . . . 2D . 1. .
2 .43 .88 { 38,500 | 67,000 25.0 43.3| .16, .38% | 20.0| 126 i,
57,500 88, 000 19.0 24.0 0%, .17 25.0 170 Amorphous.
3 .39 74 { % 5000 26.0 40.3 | .22,” .30% | 22.5 149 | Dull silky.
= " 50,500 [ 81,000 23.0 30.7 | .23% .23% | 21.0 153 | Amorphous.
73 0 :;g } 45,500 | 80,000 25.0 34.0 | .20, .30%| 2L.0| 149 | Dullsilky.
2 .39 .75 43,000 77,500 25.0 30.7 24% | 26% 21.5 143 . Do.
} 1,2,3 { .40 .72 40, 500 76, 000 14.5 24.0}) .12, .17* 22.0 137 | Dull silky, trace of granulation.
.42 .88 50, 000 94, 500 14.5 20.5 12, .17* 25.0 183 | Dull silky.
2.3 50 78 { 40, 500 74,000 28.0 37.2 | .28%, .28% 21.0 126 Do.
’ N ¢ 50, 500 80, 500 20.5 27.4 22%, .19 23.5 149 | Amorphous.
40, 500 74,000 21.0 27.4 24% 18 22.0 131 | Silky.
3 .42 .78 48, 000 76, 500 9.5 16.9 08,  .11* 22.0 149 | Amorphous.
49, 000 96, 000 14.5 16.9 | .13, .16* 25.0 170 | Amorphous, 70 per cent; granular, 30 per cent.
} 2,3 { .40 .76 43, 500 78,500 26.5 30.7 23, .30* 22.0 149 | Dull silky, frace of granulation.
.41 .80 49, 500 94,000 18.0 20.5 | .15, .21% 24.0 170 | Amorphous, 50 per cent; granular, 50 per cent.
21 e it { g:é, %8 gg, §8g %g g %g g i;, gg gg g igg Kme grﬁnular, 70 per cent; dull silky, 30 per cent.
. . bl g e v A morphous.
4 i 55,000 |  $3,000 22.0 240 | l26% 120 | 22.0| 149 | Silky.
} ‘12 R T8 b 42,000 | 79,500 2.5 30.7 | .23% .26% | 23.0| 143 | Silky trace of granulation.
2.3 39 78 { 41, 500 78,000 20.5 27.4 23% .18 23.0 137 Do.
d £ £ 54,500 | 86,000 19.0 20.5 | .18%, .20% | 23.0 163 | Amorphous.
37,500 | 69,000 30.0 43.3 | .21, .39% | 21.0 126 | Silky.
3 .38 .81 [ 45,500 | 75,500 26.5 37.2 | .30%, .23 21.0 143 | Amorphous.
50,500 | 88,500 18.0 20.5 | .18%, .18 23.0 163 Do.
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3343

3344

3357
3358

3359

3360

3361
3362

3363
3364
3365

3366

3367
3368

3369

.39

.44

.37
.36

.37
.34
.35
.38
.37
.36
.40

.38

.40

.43

.42

49, 000
4a 000
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Do.

Do.
Amorphous, 50 per cent; granular, 50 per cent.
Am%rphous.

0.
Amorphous, trace of granulation.
Amorphous, 50 per cent; granular, 50 per cent.
Amorphous, trace of granulation.

Dull silky, 40 per cent; fine granular, 60 per cent.

Amorphous, 85 per cent; granular, 15 per cent.
Amorphous, trace of granulation.
Amorphous.

Amorphous, frace of granulation.
Amorphous.

Dull silky, trace of granulation.

Amorphous, 30 per cent; fine granular, 70 per cent.

Amorphous.
Silky.
A morphous.

Granular, 60 per cent; dull silky, 40 per cent.
Amorphous.

Do.
Dull silky.
Amorphous, 15 per cent: granular, 85 per cent.
,\morphous 80 per cent: granular, 20 per cent.
Granular, 30 per cent; dull silky, 70 per cent.
Dull Dsllky

Amorphous.
Do.

Amorphous trace of granulation.
Amorphous, 85 per cent; granular, 15 per cent
Dull silky.
Amorphous.
Do.
Do.
Dull silky.
Amorphous.
Silky.
Amorphous, 60 per cent; granular, 40 per cent.
Dull silky.
Granular, 60 per cent: amorphous, 40 per cent.
Amorphous trace-of granulation.
Amorphous.
Dull silky trace of granulation.
Amorphous trace of granulation.
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Cast steel from Watertown Arsenal steel plant—Continued.

9¢1

|~chemi
hemical compo- .
sition. Elastic | _Tensile Elonga- Ranatcon
Hea limit per | SUTeDEA | piong,. | Contrac- | 0 S0
N | Grade. squa.ge per Hor tion of o Appearance of fracture.
i h square 3 area. fore
Carbon, | Manga- | ineh. | S, sections. | ghore. |Brinell.
Per cent. | Per cent. Lb. Lb. Per cent. | Per cent. In.
42, 500 79, 000 17.5 24.0 | .15, ,22% 22.5 153 | Amorphous.
3371 3 0.41 0.78 51, 500 83, 500 17.0 24.0 | .19,* .15 22.5 159 Do.
4 i 45, 500 79, 500 14.5 16.9 | .16,% .13 21.0 156 Do.
54,000 83, 500 13.0 16.9 | .11, .15* 22.0 156 Do.
333.3% } 1 { 4 g gg } 38,000 77,000 22.0 27.4| .25* .19 21.0 143 | Amorphous trace of granulation.
3374 2 12 85 48, 500 76, 500 6.0 5. .06, .06 25.0 166 | Amorphous, 80 per cent; fine granular, 20 per cent.
> 38, 500 75, 500 22.0 24.0 | .24*% .20 21.5 149 | Amorphous trace of granulation.
35, 000 72,000 22.5 27.4 | .27,% .18 21.0 137 | Dull silky.
3375 3 43 83 47,000 78,000, 23.5 30.7 , . 25% 23.0 149 | Silky.
x i 44, 000 74, 500 23.5 30.7 | .19, .28%* 20.0 137 | Amorphous.
46, 000 79, 000 23.0 27.4 . 26% 20.0 149 Do.
33, 500 70, 500 25.0 30.7 | .31,*.19 22.0 134 | Amorphous trace of granulation.
3376 2.3 41 81 48, 000 78,000 23.5 30.7 | .25* .22 22.0 149 | Amorphous.
2 s 36, 000 73,000 22.5 27.4] .18, .27% 20.5 143 | Amorphous, 85 per cent; granular, 15 per cent.
45, 500 77, 500 19.0 24.0 | .22* .16 20.5 134 | Amorphous.
g;’g g s ;42 84 36, 000 73,000 26.5 37.2] :32% .21 22.0 137 Do.
. o L O B O o e s e
3379 2,3 .43 85 55, 500 91, 500 18.5 24.0 | .19,* ,18* 23.0 179 Do
3380 2,3 41 85 , 000 84,000 23.5 37.2 | .26,* .21 21.0 163 Do
3381 2,3 44 84 55, 500 91, 000 17.5 20.5| .16, .19* 22.5 179 Do
3382 3 45 86 55, 500 3 23.0 30.7 | .21, .25% 21.5 163 Do
sl 1 ® §f 4,00 s050| 2.0/ 30.7|.25%.21 | 20| 18| Do
3385 2 49 84 { 50, 000 90, 500 15.5 16.9 | .15, .16k 23.0 170 | Amorphous, 50 per cent; fine granular, 50 per cent,
49, 000 84, 500 22.5 30.7 | .21, .24% 22.5 163 | Amorphous trace of granulation.
3386 2,3 40 86 53, 500 91, 000 21.0 30.7 | .25* .17 22.0 174 | Dull silky.
3387 3 44 84 54, 500 Y 22.5 80,7 .} LT, e 28% 23.0 163 | Amorphous.
3388 2,3 45 83 47, 500 81, 500 23.0 80.7 | .19, .27% 22.0 149 Do.
3389 2,3 43 85 48, 500 91, 000 20.0 27.4] .16, .24 23.0 179 | Silky oblique.
3390 2,3 42 82 52, 500 87, 500 22.5 30.7 | .25% .20 23.0 170 | Amorphous.
3391 2,3 42 85 51,000 89, 500 19.0 27.4| .16, .22* 23.0 166 Do.
3392 2 41 84 44, 000 79, 000 23.5 24.0 | .28,* .19 20.0 149 Do
3393 2 42 86 45, 500 81, 500 20.0 24.0 | .20,* .20% 22.0 159 Do
3394 1.3 40 83 48,000 81,000 24.0 34.0 | .29,*% .19 22.0 153
3395 2 40 82 40, 500 77,500 28.0 43.3 | .36,% .20 22.0 146 | Silky.
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3396

3397

3398
3399

3400

3401
3402
3403

3404
3405

3407
3408
3409
3410

3411
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22.5

Amorphous, 80 per cent; granular, 20 per cent.
Amorphous, 70 per cent; granular, 30 per cent.
Amorphous, 50 per cent; fine granular, 50 per cent.
Amorphous.
Dull silky, 30 per cent; granular, 70 per cent.
Fine granular; silky spot at circumierence.
Granular.
Fine granular.
Fine granular; amorphous spot at circumference.
Am%phous.

0.

Fine granular; amorphous spot at circumference.
Fine granular; silky spot at circumference.

Fine granular, with amorphous spot at circurference.

Silky.

Amorphous.

Amorphous trace of granulation.
Silky.

Dull silky.

Amorphous.

Do.
Fine granular, 70 per cent; amorphous, 30 per cent.
0.
Fine granular; silky spot at circumference.

Amorphous trace of granulation.
Dull silky.
Amorphous.
Silky.
Amorphous.
Do.

Do.
Fine granular, 70 per cent; amorphous, 30 per cent.
giﬁle granular, 70 per cent; silky, 30 per cent.
ilky.

Silky.
Amorphous.
Dull silky.

Do.

Fine granular 85 per cent, amorphous 15 per cent.
Amorphous.
Dull silky.

Do.

Do.

Do.
Amorphous trace of granulation.
Dull silky.

Do.
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Cast steel from Watertown Arsenal steel plant—Continued.

Chemical compo-

) dition. s Tensile _ Hardness.
Hea li%]l?tsggl‘ strength | g o, | Contrac- 1;1;113;1 ot
No. Grade. square per Lo tion of heh Appearance of fracture.
Manga- | inch L area. | geotions.
Carbon, | ~ 48 : inch. - | Shore. |Brinell.
Per cent. | Per cent. Lb. Lb Per cent. | Per cent. In.,
56,500 85, ) 9.5 [0.07, 0.09* 24.0 170 | Amorphous trace of granulation.
3430 2.3 0.43 0.87 50, 500 79, 000 10.5 9.5 10, .11% 24.0 149 | Amorphous.
(o i . 59,500 80, 500 6.0 5. T 07,% .05 24.0 170 Do.
52,000 74,500 8.5 9.5 07, .10% 22.0 143 Do.
gg% g f gg gg 45,500 85,500 23.5 FA) .25 .22 22.0 163 | Amorphous trace of granulation.
ggg 2 = {Z{li " 556 45,500 79,000 26.5 37.2 Dull silky.
3435 2 .41 .84 47,500 80,500 25.0 34.0 Do.
3436 3 .44 .82 54,000 92,500 22.5 34.0 Do.
55,500 85,000 9.5 13.3 Amorphous trace of granulation.
3437 3 39 5 50, 500 80, 000 14.0 13.3 Amorphous.
’ : : 59,500 | 85,000 11.0 13.3 Do.
50,500 76, 000 13.5 13.3 Do.
57,500 88, 000 9.5 9.5 Amorphous trace of granulation.
3438 2 44 83 50,000 80, 500 12.5 13.3 0.
4 3 60, 000 86,000 9.0 9.5 Amorphous.
51,500 77,000 11.0 13.3 Do.
57,500 85,500 7.5 9.5 Amorphous trace of granulation.
3439 3 45 82 51,000 80, 000 10.5 9.5 Do.
2 % . 57,500 84,000 8.0 9.5 Amorphous.
6k = i 52,500 77,500 12.0 13.3 Amorphous trace of granulation.
v ] R .42 .82 59000 8500 ....... 8 ................ o
h 5O .5 B % 0.
;ﬁ; 3 ;‘; 'zg { 50,500 | 75,500 11.0 13.3 Do.
57,000 86, 500 8.5 9.5 07, .10% 23.0 170 | Amorphous 50 per cent, granular 50 per cent.
3444 3 44 -86 { 19)500 | 77,500 12.0 13.3 | .14%.10 | 23.0| 149 | Amorphous 70 per cent, fine granular 30 per cent.
3445 3 .46 .83 52,500 91, 17.0 20.5 16, .18%* 21.0 166 | Amorphous 75 per cent, granular 25 per cent.
3446 2,3 .44 .82 50,500 87,500 18.0 20.5 I, = I 22.0 166 | Amorphous trace of granulation.
3447 2,3 .45 .83 49, 000 84, 500 22.5 27.4 24% 271* 22.0 159 | Dull silky.
42,500 78,500 23.5 34.0 24% ,23% 20.0 137 Do.
3448 3 .44 .85 45,500 77,500 26.0 30.7 24, .28* 21.0 137 Do.
e i e 53,500 80,500 19.5 27.4 15, .24% 22.0 156 Do.
3450t o5 L. - .46 0 R R s S 3 A
3451 3 .44 .86 45,000 87,000 22.0 Do.
3452 3 .43 .90 44,500 84,500 20.0 Dull silky trace of granulation.

8¢€T
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22 [95%
.18, .20%

A7 s
187 | 18%

Dull silky.

Do.
Do.

Dull silky 50 per cent, fine granular 50 per cent.
Dull silky.
Silky.

Dull silky.

Do.

Fine granular 50 per cent, amorphous 50 per cent.
fine granular 50 per cent.

Amorphous 50 per cent,
Amorphous.

Do.
Amorphous 70 per cent, fine granular 30 per cent.

Amorphous.

Amorphous 70 per cent, fine granular 30 per cent.

Amorphous 50 per cent, granular 50 per cent.
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CAST STEEL FROM OPEN-HEARTH FURNACE AT WATERTOWN ARSENAL FOUNDRY.

Chemical composition. Elastic Hardness.
limit ¢
Contrac- | Elongation
5 o (p(;;:;ds tion of | of inch 4 Appearance of fracture.
anga- | qas Sul- 08~ area. sections. rin-
Carbon. nese. | Silicon. phur. | phorus. sl%xclgx)-e Shore. ell.
= ST
Pl Bt Poela | Pty P oty Lb. et In, In.
0.32 0.70 | 0.344 | 0.038 | 0.044 46,300 20.5 (0.18, 0.22* 2804 Granular, 80 per cent; dull silky, 20 per
cent.
39,000 g 16.9 | .18*%, .16 22.0- 185 3 5 % Fine granular; silky spot at circumference.
.41 Sl s . 280 .032 .035 34, 500 2 807 1725, c 20% 2800 |l Silky, 30 per cent; granular, 70 per cent.
gg,g(o)g 5 gg’g .24, 2.’.1’): 23.2 163 %ilky. ; e ¢ el .
3 5 o8 (e o o e ine granular; silky spot at circumference.
208 0| 2 05| oo (350 32.2| 462 .38k, .26 | 210|110 Silky.
38, % (1} 5 g g . ngk . 08% gg g ........ FmeD granular.
39, 11.5 5 iz, e bl ot e o, T i 0.
” 38,000 18.0 16.9 | .15," \21* 245 Fine granular; silky spot at circumference.
-50 70| 280 .036 | .040 |y g’ sng 9.5 13.3 | .09, .10% | 24.5| '170'| Fine granular, 90 per cent; amorphous, 10
per cent.
55,000 17.0 24.0 | .17, .17 23.0 163 | Amorphous. .
5 .45 .65 .283 .040 .040 44, 500 19.5 24.0 | .16, .23% DIV R B Fine granular, 50 per cent; dull silky, 50
per cent.
[ 32,% 28.0 40.3 .28, . 31* 105 enth e E{lﬂl silky.
44 24.0 30.7 | .2 .28 21.5 153 ilky.
.39 .65 .250 .038 .035 46;000 9.5 13.3 | . 10”", .09 24.0 170 | Fine granular, 85 per cent; amorphous, 15
per cent.
] g2,(5)83 24.0 34. 0 .2(2)*, .26: 21.0 159 Dulleilky.
X 5 23.0 0.7 12 .26 P T b 0.
-38 -68 -262 -040 -038 48: 000 16.0 24.0 | . 13: L19% 2L.5 153 | Dull silky trace of granulation.
35,% 24.0 27.4 | .27%, .21* 2.0 sl é)lﬁ? silky.
E 29.0 40.3 | .27, .31 22.0 146 ilky.
.39 72 .300 .036 .035 47,000 | 10.5 13:3 (v 12!“, .09 23.5 174 | Fine granular, 80 per cent; amorphous, 20
| er cent.
46, 500 | 27.5 34.0 | .21, .34* 21.0 156 | Sil kly.
39,000 22.0 27.4 | .26%, .18 2300 sty Dull silky trace of granulation.
43,000 18.0 27.4 | .10, .26* 22.5 159 | Granular, smooth spot at circumference.
sl 70 985 .030 .040 48, 500 23.5 37.2°} .16, . .31* 22.0 159 | Silky. . 5 )
3 49, 500 11.5 16,901 5105 =, 13% 25.0 179 | Fine granular, 65 per cent; amorphous, 20
per cent.
57,000 21.0 2040 LR, 24% 25.0 159 Amorphous.
R L S o) o] G .5 200|i i 2ol i oo
37 24.0 30.7 | '.27%, .21 22.0 143 ilky.
i Sl 050|030 30000 23.5|  30.7|.27% 120 | 2L0| 149 | Amorphous. ;
.40 T L .038 | .038 | 39,000 23.5 34.0 | .29% .18 | 22.0| 156 {STEy. with granular spots near oircumfer-

0¥T
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130.H..
ALTE.: .

140.H..
9.5 I 1 R

150. H..

)
)

50,000 91,000

40,000 | 85,500
48,000 | 88,000

50, 500 91,000
39, 500 82,500
51,500 | 88,000

21.0

19.5
11.0

16.0
19.5
19.5

27.4

20.5
13.3

20.5
24.0
20.5

.22%, .20
17, .92%

09, .13%

.18%, .14
17,7 29k
L19%, .19%

23.5

23.0
24.0

25.0
23.0
22.5

170
159
170
170
166

Silky.

Do.
F ine granular, 50 per cent; amorphous, 5

per cent.
Dull silky.

Silk
Dul

H

85 per cent; granular, 15 per cent.
ilky, 65 per cent; granular, 35 per cent.

* Inch section in which fracture occurred.
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FORGED STEEL FROM WATERTOWN ARSENAL SMITH SHOP.

[The inch in which fracture occurred is marked thus: *.]

Filastic Tensikla1 Con- | Hardness.

imit |strengt i Elongation

Marks. Grade. per per E%;);]n titorg(:;f of inch Appear;zéjfe of frac-
square | square (FAUOR-UOR 01 sections. | gy o | Brin- =

inch. inch. * *| ell.

Per Per
Lb. Lb. cent. | cent. | In. In. .
276F 39 e E T 131,500 | 154,000 15.5 | 43.3 | 0.23%,0.08 | 48.0 |...... Sl“ily.
37,500 [ 76,500 | 17.5 | 43.3 | .09, .26% 28.5 |...... Dull silky.
454F L e 43,000 [ 86,500 | 25.0 | 40.3 | .19, .31* 26.0 [...... Silky.
61,000 | 99,000 | 22.5| 51.9| .35% .10 | 33.0 |...... 0.
770 B S 43,000 | 99,500 | 19.5 | 34.0 | .27 .12| 32.0 |...... Dull silky, 30 per
g(e),nt; granular,
per cent.
0 S N e 79,000 | 122,000 | 20.0 | 49.1 | .10, .30% 39.0 |...... ilky.
FIOT A e 100,000 | 121,500 | 17.5 | 54.6 | .06, .29% 37.0 |...... Fine silky.
(o L el SR B 67,000 | 113,000 | 21.5| 49.1 | .12, .31* 36.0 |...... Silky.

49,500 [ 93,000 | 11.0 | 16.9 09, .13* 28,0 {.....- Amorphous, 30
per cent; fine
gra;lular, 70 per

u cent.
92IF. 3. ........ 47,000 | 81,000 | 25.0 | 40.3 Silky.
8.0| 13.2 Si}ky and lamel-
ar.
16.5 | 30.7 Sﬂk%
13.0 | 43.3 _Do.
18.5 | 37.1 Silky; trace of
anulation.
14.0 | 40.3 S:lllgy, serrated.
27.5 | 49.1 1KY,
27.0 | 49.3 g Fineﬁﬂky.
22.0 | 46.4 0.
106,000 | 109,000 | 15.5 | 54.6 _ Do.
764F Cand 3... ,000 | 106,000 | 25.5 | 59.8 Fnile s%ky; cup
shaped.
77,000 | 106,000 | 26.5 | 62.2 Fine silky.
55,8(0‘{)) 181,000 23.0 | 49.3 Bo.
T 74 2,000 | 26.0 | 64.6 0.
765F  {Cand3....1 777000 | 106,000 | 26.0 | 57.2 Fine silky; - cup
shaped.
767F 8.5 9.5 Fine granular.
771F 13.0 | 13.2 Coarse granular.
15.0 | 43.3 Fine silky.
18.5 | 34.0 Amorphous,trace
785F of Dgranulation.
21.5 | 34.0 0.
787F 27.5 | 64.6 .| Fine silky.
815F 20.5 | 34.0 % é&lﬁotphous.
28.0 | 43.3 .| Silky.
18.5 | 34.0 Fine granular, 50
826F per cent; amor-
photus, 50 per
cent.
28.0 | 51.9| .23, .33% Silky.
820F 19.0 | 49.1 | .08, .30% é’i‘ﬁ‘ silky.
S30F 28.0 | 43.3 .36%, .20 ilky.
832F 31.0 | 59.8| .44% .18 Fine silky.
84410 23.0 | 30.5| .23%, .23*% Silky; trace of
granulation. /
27.0 [ 51.9 | .40% .14 Dull silky.
28.0 | 54.6 .17, .39%.. Fine silky.
847F 29.0 | 54.6 | .19, .39%. Do.
21007 T51097| T 30%, T12¥ Do.
13.5 | 13.2| .14% .13 Fine granular
with amor-
L0 E SR ot gt
46,000 | 100,500 [ 17.5| 20.5 | .20%, .15 0.
e 91,000 | 22.5| 43.3 | .12, .33%... .| Dull silky.
853F i e 51,000 | 85,500 | 27.5| 43.3 sty k.84 Do.

144

160,000 Ib. per sq. in. elastic limit required.
2 Stripped threads on specimen at 20,600-1b. load.
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Forged steel from Watertown Arsenal smith shop—Continued.

Marks.

Grade.

Elastic
limit
per
square
inch.

Tensile
strength
per
square
inch.

Elon-
gation.

Con-
trac-
tion of
area.

Hardness.
Elongation
of inch A
sections. Shore. Be!ixln-

Appearance of frac-
ture.

99, 500
99,000
113,500

Pt et DD OO bt ek DD bt bt bt e e HNNN&

S0 SbD P 8 INED 08 OO0 FERITIE SRS SR SN TR S G
OO UIoLIUIOLILIO IO LI GIoLMIoWt

B =

— b o
BREp&e SH
[=X=J- ¥—F=N ) (S 0]

B9 1O B
o
coco

HY ISEIUMER B BHE HABBE

e e e
i ONNOOOWD Hi- NIWW W WST

L32%, .
.36%, .12
.33% .07

Fine silky.
L Do.

Fine silk
ine silky, cu
shaped. i "
Do.
Fine silky.
0.
Fine silky, cu
shaped.y’ i
Fine silky.
Do.

| silky.

Fine granular,
silky spot in
center.

Silky.
g Du.lly silky.
-| Fine silky.
Do.
.| Silky; trace of

granulation.
Do.

. Do.
Dull silky, granu-

lar spots.
Dull sﬂki.
Fine silky, ser-
rated.
Do.

Silky.
g Sﬂk%, serrated.
0.

Fine silky.
Do.

Do.

Fine silky; cup
shaped.

Fine silky.

Fine granular;
silky spot at
circumference.

Fine silky.

Fine granular.

Fine silky.

Do.

Silky.

Fine silky; cup
shaped.

Fine silky; ser-
rated.

Silky.

|| i Do'iky
- ine si. .
- Do

Fine granular;

amorphous spot
at circumfer-
ence.

Fine silky.

Fine silky; ser-
rated.

Silky.

D

0.
Fine silky.
Do.

5 De.
Fine silky, with

small open
seam at center.
Silky.

5 0.
Fine silky; cup

shaped.

61783°—13——10

160,000 1b. per sq. in. elastic limit required.
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Forged steel from Watertown Arsenal smith shop—Continued.

Filastic 'rensileil Con- | proneat Hardness.
imit | strengt. 5 ongation
Marks. Grade. per per E%li)(?n t%(r,:c(',f of inch [ Appearaxllrce of frac-
square | square | ‘| area, | Sections. | gy oo | Brin- &
inch. inch. | ell
h. h y ‘ 11
Per | Per |
Lb. Lb. cent. | cent.
57,000 | 102,500 | 19.0 | 37.1 Dull silky; trace
M3F | Nickell) 64500 | 08,000 | 25.0| 519 Si?lg';.r e
BHost: } 62,000 | 95,000 | 15.0 [ 57.2 .| Fine silky.
g 72,500 | 104,500 | 23.5 | 59.8 8 Do.
|| 57,000 | 100,500 | 23.0 | 43.3 -..| Dull silky.
944 F S don Lonl 4 65,000 | 96,500 | 26.0 | 51.9 .| Fine silky.
85,500 | 115,500 | 20.5 | 57.2 Do.
51,500 | 93,000 | 22.0 | 49.1 Dull silky.
945 F SISl 64,000 | 95,500 | 26.0 | 54.6 .| Fine silky.
83,500 | 112,500 | 21.5| 59.8 S Do.
57,500 | 102,000 | 22.0 | 43.3 Dull silky; trace
946F |...do...... 56,500 | 99,000 | 23.0 | 46.2 snoliyg.r Gt
77,000 | 106,000 | 21.0 | 62.2 Firi:a Sicllky; cup
shaped.
947 F it L 64,000 | 105,000 | 21.5| 37.1 g_ilne granular.
43,000 | 87,500 | 24.0 | 43.3 i
P e T { 2,50 | 1500 | 210| a1 .{D‘;}lqﬁgggfattif’fe
g h
49,000 | 101,500 | 18.0 | 24.0 Mediulm fine
granular.
954 F 18.0 | 46.2 Fine silky:
24.5| 54.6 0.
966 F 35.5 | 66.9 Do.
982 F 26.0 | 57.2 . Do.
086 F 12.5( 16.9 Fine granular.
24.5 1 51.9 Fine silky.
1003 10.5 | 16.9 .| Fine granular.
1006 21.5 | 37.1 Silky; trace of
granulation.
1010 F 36.5 | 64.7 Fine silky.
1018 F 50| 516 s
26.5 | 54.6 0.
1034 F 14.0| 5.9 Fine silky; cup
26.0 ine silky.
1038 F'! 19.5 Silky; serrated.
1039 F 19.0 %ine Sillll(\y; serrated
29.0 .| Fine silky.
10401 25.5 Do.
1046 F 25.0 Do.
1047 F 30.0 Do.
1051 F 27.0 Silky; cup shaped.
28.0 Fine silky.
26.5 Do.
18.0 Silky, serrated.
1052 F 20.5 Fine silky; ser-
rated.
20.5 Firﬁa silliky; cup
shaped.
1053 F 27.5 .| Fine silky.
28.0 Fir;le si(liky; cup
shaped.
1054 F 15.5 Fine silky.
20.5 Fin? ;ilky; ser-
rated.
1055 F 29.0 .6 .0 Fine silky.
1056 F 25.0 8 . 0 Do.
24.5 £ Al Do.
17.5 . ! 3. 0 Silky; serrated.
1057 F 22.0| 59.8 | .17, .27 34.0 | 241 | Fine d511ky; ser-
rated.
21.5 | 59.8 .30%, .13 | 33.0 | 241 Do.
2800° |- 67201 2.16, L 408 2890 . Fine silky.
1058 F 18.5 | 49.1| .17, .20% 350 | 255 | Silky, serrated.
19.5| 5L9| .29* .10 | 36.0 | 248 | Finesilky;serrated
19.5 | 54.6 | .32,*% .07 | 34.0 | 255 . Do.
51 % o000 | a6 g};'g v gg: i T sF,i‘fﬁey“lky'
1059 F |...do...... 95,000 | 128,500 | 17.0 | 49.1 | .28% .06 | 36.0 | '255°| Fine silky.
62,000 | 122,000 | 19.0 | 54.6 09, .29% 34.0 | 241 | Fine silky; ser-

rated.

160,000 Ibs. per sq. in. elastic limit required.
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Forged steel from Watertown Arsenal smith shop—Continued.

}%1,,5&0 ’{‘ensi{elal Coins = - Hardness.

imit |stren, ongation|

Marks. Grade, per perg E%?(;II; é;g‘:f of inch Appeartance of frac-

square | square |83410D. area, | Sections. | | Brin- e
inch. | inch. ¢ e TV
Per Per
cent. | cent. | In. Im.
1060 ¥
26.5 | 54.6 | 0.33%,0.20 Fine silky.

1061 F 26.5 | 57.2 Do.

1062 ¥ 28.0 | 59.8 Do.

1062 F 22.5| 51.9 Do.

28.5 | 59.8 Do.
19.5 | 57.2 Silky; serrated.

1064 F 21.5 | 59.8 Fine silky; ser-
rated.

22.0.| 57.2 Do.
1065 F g; 5 gi g gilrllf(; silky.
.0 4 ilky.

iy 21,0 | 34.0 Silky: trace of
granulation.

1068 F 25.5| 43.3 Fine silky; cup
shaped.

1071 F 23.5| 34.0 Fine silky.

1074 ¥ 19.0 | 51.9 Fine silky; ser-

24.5 | 43.3 Fir ateql.ky
: ine silky.

1080 F 18.5 | 46.2 Silky; cup shaped.

1081 ¥ 27.5| 54.6 Fine silky; cup
shaped.

1082 F 27.0 | 51.9 Fine silky.

1083 F ‘.l’gg gg R S'lkDo.

i h ilky.
1086 F 16.0 | 46.2 Fine silky.
1099 F
23.0 | 40.3 Silky.

1103 F 24.5| 34.0 Do.

1104 ¥ 27.0 | 54.6 Fine silky.

1112 F 25.0 | 67.2 Do.

1117 F 24.5 | 51.9 Do.

1145 F 24.5 | 49.1 .| Silky, cup shaped.

1159 F go. 5 ggsla %ilky.ﬂk

6. 0 ¥ .| Fine silky.

1155 B 37.0 | 62.2 Do.

1207 F No.5Navy| 46,500 | 89,000 | 23.5| 57.2 = Do.

1221 ¥ |...do.......| 53,000 | 96,000 | 24.0| 37.1 Dull silky.

1226 F Dooe wnisn-dury 41,000 | 97,000 | 20.5| 37.1 Fine granular, 90
per cent; silky,
10 per cent.

1233 F 1 48,000 | 84,000 | 24.0 | 37.1 Fine silky.

"""""" 60,000 | 103,500 | 17.5 | 34.0 Silky.
1240 ¥ - R o L 42,500 | 110,500 | 10.0 9.5 .| Fine granular.
64,000 | 115,000 9.5 13.2 Do.

1248 F BRI A Wi 35,000 | 75,000 | 29.5 | 54.6 Fine silky.

. 57,500 [ 117,000 | 10.5 | 13.3 Fine granular.

1258 F B s ew 53,500 | 111,000 | 15.0 | 20.5 Do.

76,500 | 134,000 8.0 13.2 Fine granular,
silky spot in
a center.

1264 ¥ 25 s dsneiak 73,500 | 127,500 | 10.5| 13.2 | .14,% .07 | 34.0 |...... Fine granular,
amorphousspot
at center.

72,000 | 134,500 | 10.0 | 13.3 07, - 18%~87.0.{.--... Fine granular,
silky spot at
center.

1272 F 101,500 | 22.0| 34.0 Fine silky, trace
of granulation.

1349 101,500 | 25.0 | 49.1 Fine silky.

1353 F 82,500 | 31.5| 57.2 A Do.

1355 F 97,500 | 25.5| 54.6 Fine silky, cup
shaped.

109,000 | 22.0 | 46.2 Fine silky.
104,000 | 24.0 | 51.9 Fine silky, cup

1365 F shaped.

63,100 | 36.5( 67.0| .21, .52% 19.0|...... Fine silky.

1369 F 130,000 | 19.5| 62.2| .07, .32% 41.0|...... Silky, cup shaped,
serrated.

1396 F 143,500 | 17.5| 54.6 | .28* .07 | 41.0|...... Fim% ;ﬂky, ser-
rated.

1414 134,500 | 18.5| 57.2| .28, .09 Do.

1424 F 138,500 | 18.0( 54.6 | .06, .30% Do.
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Forged steel from Watertown Arsenal smith shop—Continued.

Elastic | Tensile Con- s Hardness.

limit | strength trac- | Elongation

Elon- B
Marks. Grade. per per ation.|tion of of inch .| Appearance of frac-

square | square B ‘| area. | sections. | gy o Brin- ture.

inch. inch. °| ell.

Per Per
Lb. Lb. | cent. | cent. | In. In. ;

1440F | 2.......... 44,800 | 76,700 | 29.0 [ 54.6 [0.16, 0.42% 22.0 |...... Fu}le silé(y, cup
shaped.

1464 F | 4.......... 47,000 | 87,500 | 30.5| 54.6 | .41*% .20 | 24.0|...... Fine silky.

MIGE ila. o 48,000 | 93,000 | 27.0 | 46.2 | .34% .20 | 26.0|...... Silky, cup shaped.

wrr |1 43,000 | 87,000 | 22.5| 51.9| .36% .09 | 24.5|...... Silky.

~~~~~~~ ==\ 41,500 | 86,500 | 29.5( 54.6 | ,40% .19 | 24.0 |...... Do.

1481 F | No.5Navy| 50,000 ,000 | 24.0| 37.1| 24% o4kl 24.0|...... Do.

55,500 | 79,000 | 22.5| 40.3 | .31% .14 | 26.5 |...... Fine silky.
415115 g T e S 48,000 | 90,500 | 26.0 | 51.9 | .38% .14 | 25.5| 293 | Silky.
75,500 | 121,000 | 18.5| 43.3 | .09, .28% 31.0| 241 Do.
46,500 | 65,000 | 32.0| 64.7 | .17, .47% 18.0|...... Fine silky.
10T F- | 8. iiisns 62,000 | 77,000 | 24.0| 65.4| .32 .16 | 21.0 |...... Do.
74,000 | 107,000 [ 20.5 | 40.3 | .29% .12 | 33.0|...... Do.
1509 F No.5Navy| 52,000 | 97,500 | 22.5 | 34.0 | ,25% ,20% 24.5(...... Dull silky.
i S 67,000 | 101, goo 2g.g %-g , ;,‘f'* .?6* zg.g ...... ]B;i&lﬁ sblll;y.
48,000 | 94,500 | 23. .31 .31, .16 | 25.0...... silky.

1526 F | No.5N avy{ 49,000 | 81,000 | 28.0| 46.2 | .34 .22 | 22.5| 137 | Finesilky: open
longitudinal
seam in stem.

1550 L O st P B 125,500 | 170,000 | 12.0 | 34.0 | .19% .05 | 45.0|...... Silky.

1530 F 9 34,000 | 61,000 | 37.0| 62.3 | .49% .25 5

--------- 40,000 | 74,000 | 27.5 | 40.3 | .39% .16 k
¢ 75,500 | 117,000 | 22.5 | 54.6 | .29% .16 i

1540 F No. 5 Navy rated.

48,000 [ 85,000 | 28.5 | 51.9 | .26, .31% Fine silky, cup
shaped.

1565 F 8 SR 62,500 | 115,000 | 15.5 | 34.0 | .23%* .08 Fine granular,
silky center.

1573 F 26.5| 51.9 | .14, .39% Fine silky.

1626 F 2(1). 5 iég .27,: ” %6 4 Sl]kDO.

. 20.0 .3 | .26% .14 ilky.

16s6 F 21.5 | 43.3 | .20, . .23% Dull silky.

1688 F 26.0 | 51.9| .35% .17 Silky.

1692 F 4.8 15 A0: 30 3751 L 82 Do.

1694 F 30.0:f 61.9 | .42% [18 Dull silky.

1702 F 92.0:. 30-7{ =27.% 17 .| Dullsilky,trace of
granulation.

25.0{ 51.9 | .25% ,25% Silky.
1704 ¥ 26.0 | 57.2 | .38* .14 .| Fine silky.
18.5 | 57.2 .30¢ 07 Do.

1705 F 23.5| 40.3 | .29 .18 Silky.

1753 F 25.0 | 43.3 | .23, .27% Dull silky.

1759 F 24.0 | 46.2 | .23, .25% .| Silky.

15.5 | 37.2 | .22% .09 Silky, frace of

1783 F granulation.

15.0 | 40.3 | .09, .21% Fine silky.
p 24.5° 87.2°} .37 % .12 Silky serrated.

1787 F 39.5| 69.2| .56% .23 Fine silky.

: 92.5/| 40:3 .30.*: .15 Silky.

1791 F 26.0] 46.2 | .32,*% .20 Fine silky.

1793 F D { 82,500 | 112,500 | 16.0 | 43.3 | .06, .26% Do.

""""" 118,500 | 137,000 | 19.5 | 59.8 | .07, .32* Fimat dsilky, ser-
rated.

1795 F T s 48,500 | 76,000 | 31.0 | 59.8 | .44* .18 Fine silky.

1799 F No.5Navy| 67,000 | 111,000 | 22.0 | 54.6 | .34.% .10 Do.

1800 F do 88,000 | 129,000 | 18.5 | 43.3 | .16, .21% Silky.

B A 108,500 | 131,000 | 18.5 | 57.2 | .27,% .10 Finet dsilky, ser-
rated. ,

1847 T B e 50,000 | 93,500 | 25.0 | 43.3 15, .35% 24.0| 170 | Silky.

1901 No.5Navy| 65,500 | 111,000 | 23.5 | 57.2 | .13, .34% 29.5| 212 | Fine silky.

1925 F D 64,500 | 105,500 | 24.0 | 46.2 | .13, .35% 27.5 187 | Silky.

""""" 119,500 | 137,500 | 18.0 | 51.9 | .06, .30% 39.0| 286 | Silky, serrated.

1933 F Bolr T, o , 500 y 24.0 | 40.3 | .32,* .16 | 25.5| 170 | Silky.

1949 F A BELE ST L 47,500 | 92,500 | 21.0 | 27.4| .20,% .22% 26.0| 170 | Fine granular, 60
per cent; amor-
phous, 40 per
cent.

1965 F L AL S 51,000 [ 94,000 | 21.5| 27.4| .22% .21% 27.0| 179 | Fine granular, 75
per cent; amor-
phous,. 25 per
cent.

1981 F AR 50,500 | 93,500 | 23.0 | 40.3 | .29% .17 | 26.0| 179 | Silky.

1999 F St 50,000 | 99,500 | 22.5| 40.3 | .14, .31* 26.5| 187 | Silky, trace of
granulation.

160,000 1b. per sq. in. elastic limit required.
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Forged steel from Watertown Arsenal smith shop—Continued.

Elastic | Tensile Con. Hardness.
limit |strength | g;o1 | trac. | Elongation
Marks. Grade. per Der |oation |tionof| ofinch .| Appearance of frac-
square | square gation. | LOCON sections. | gp o Bxinln- ture.
inch. inch. 3 °| ell.
Per |* Per
Lb. Lb. cent. | cent. | In. In.
2000 AR |88 s e 50,500 | 105,500 2;(5) 3’5. 210, gg,: 0. ;(5) %g %gg ]311111:1 silky.
2009 F 25. 46.2 d } Silky.
2025 F 30.0 | 54.6 (1)31 AT¥ 26.0 | 174 | Finé silky.
2073 F 25.0 | 64.7 .4 24.5 6 0.
2090 F 15.0| 46.2 ogl* 254 46,0 321 | Silky, sorrated.
2102 6.5 | 46.2 . 4. Y.
2103 F 22.5| 49.1 33i* L1271 27.01 202 Do.
18.0 | 30.7] .23, .13 | 26.0 | 202 [ Dull ii]ky, 40 per
cent; granular
2108 F 60 per cent. ‘
21.0 | 34.0 14, .28% 27.0 | 187 | Fine granular, 90
per cent; dull
silkty, 10 per
cent.
2109 F Bl Ly 69,000 | 108,000 | 21.0) 34.0| .23* .19 28.0 | 207  Silky.
2141 F Lk gtli, ggg 113, 500 ésg ggg ég,* g: :i(;g 2.32 ]]2_1111 sﬁ]lt(y.
31, 53, 000 8. 5 2, .89 . Fine silky.
2146 F. |\ No.oNavy {105, 500 | 152,500 | 13.0 | 40.3 | .02, .22¢ 4205 | 302 | Silky, (race of
granulation.
2203 F GaRIE Lo 56,500 | 110,500 | 16.5 | 40.3 08, .25% 27.0 | 207 Do.
2, 000 ,000 | 26.0| 64.7| .38* .14 | 28.0| 192 | Finesilky.
2219 F ) b S S 66,000 | 100,000 | 25.0 | 59.8 | .35*% .15| 26.0 | 207 . Do.
131,500 | 165,000 | 10.0 | 40.3 18,% .02 | 48.0 | 332 | Silky.
2993 F 154,000 | 180,500 | 10.5 | 40.3 83, E lgz 5gg gzg %{lky, ﬁl]l\p shaped.
z 144,000 | 162,000 | 13.0 | 43.3 .2 45. ‘.u.le silky.
2240 F 49,000 | 98,500 | 24.0 | 43.3 {2 TSy g Sl W £ Sllky.v
2272 F ,000 [ 93,500 | 25.0 | 46.2 15, .35% 24.0 | 170 | Dull silky
2279 F 47,000 | 91,000 | 23.5| 40.3 | .23*% .24% 23.0| 170 Y
2286 F 45,500 | 86,500 | 25.0 [ 40.3 24%,  .26% 22.5| 159 Do.
2988 F 46,500 | 87,000 | 24.0 | 30.7 | .24% .24% 24.5 | 163 | Amorphous.
54,000 | 97,000 | 20.5| 30.7 19%, .22% 28.5 | 187 | Silky.
2296 1 70,500 | 122,000 | 18.5 | 40.3 10, .274 31.0 | 235 Do.
2298 F 50, 500 ,000 | 21.0 37.2| .30% .12| 26.5( 170 D}lll silky.
Nickel|] 59,500 | 94,000 | 26.5| 51.9 | .33% .20 | 25.5| 179 Fn;:e sihky; cup-
2299 F steel shaped.
{ No. 2. 60,000 | 93,500 | 26.5 | 49.1| .26%, .27% 27.5 | 170 | Fine silky.
2306 F No.5Navy| 49,000 | 84,500 [ 30.0 | 54.6 | .24, .36% 23.5| 156 | Silky.
[ 57,000 | 90,500 | 26.0 | 54.6 38%, .14 | 23.0 | 170 Fu;le Stg(y; cup-
shaped.
e Bl R e e R
93, 500 1 5 . i 0.
79,000 | 107,500 | 23.5 | 64.7 | .36% .11 [ 28.0( 207 |  Do.
= 64,000 | 110,500 | 21.0 | 49.1| .10, .32¥ 29.5| 212 leg: snéky; cup-

A O R g - s A R shaped.

69,000 | 111,000 | 22.5 | 54.6 10, .35%| 28.0 207 | Fine silky.

17F BUus o8, 70,000 | 112,500 | 20.0 | 40.3 28*%, .12 30.0 | 212 _Do.

18 B BORg o 9, 99,000 | 25.0 | 51.9 | .14, .36% 27.0 | 179 Fu;ﬁ; mg(y; cup-
shaped.

25 F SeppLinu il 48,500 | 95,500 | 20.0 | 27.4 .21, .19 | 26.0| 179 | Fine granular, 80
per cent; dull
silky, 20 per
cent.

29 F 33 LR SR 103,000 | 138,500 | 14.0 | 49.1 | .24%, .04 | 42.0 302 | Fine silky.

a8 TR 1 LTSS ,000 | 101,000 | 17.0 [ 49.1 | .07, .27% 28.0 | 187 Fu:ﬁe m}]ky; cup-
shaped.
43,500 | 87,000 | 22.5| 34.0| .31% .14 | 26.5| 163 | Dull silky.

BF 3. 50,500 | 98,500 | 22.5| 40.3 | .28% .17 | 25.0 | 179 | Silky.

81 F e IR 55,000 | 93,500 | 26.0| 49.1 15, .37% 24.5| 163 . Do.

85 F 3 35,500 | 70,000 | 31.0 | 49.1| .33% .29% 21.0| 126 | Fine silky.

""""" 69,500 | 106,000 [ 16.0 | 30.7 | .20%, .12 | 32.5| 217 | Dullsilky, 40 per
cent; fine gran-
ulax;, 60  per
cent.

25.0 | 54.6| .12, .38% 24.0| 179 | Silky.
28.0 | 57.2| .85%, .21 | 23.5| 183 | S ill1 k yd; cup-
- shaped.
26.0| 57.2| .22, .30% 28.0| 207 | Fine silky.
27.0| 67.2| .35%, .19 | 28,0 192 . Do.
23.0 | 40.3 | .18, .28k 26.5| 179 Sllk%
22.0 | 34.0f .18, .26% 25.0| 179 . Do.
1.0 1.8/ .01, .01 | 53.5| 387 | Fine granular.
11.5 | 27.4 | .05, .18% 45.0| 302 ilky.
14.5 | 46.2 | .24% .05 | 36.0 | 286 | Fine silky.

1 60,000 1b. per sq. in. elastic limit required.
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Forged steel from Watertown Arsenal smith shop—Continued.

I%Ia.stic Tensile con- | Hardness.
imit | strength - ongation
Marks. | Grade. per pergt Elon-| trac | ™ of inch ARpearsnce af fmo-
square | square |8 = sections. Brin-| e
inch. | inch. BIEs, Shore:) “gp,
Ber i)' Ber
Lb. Lb. cent. | cent. | In.  In.

181 F 3 { 40,000 | 80,500 | 24.5| 59.8 | 0.17, 0.32% 25.0 | 149 | Silky.

i R i 61,500 | 116,500 | 18.5 | 34.0 | .12, .25% 29.0| 217 | Silky; 1t.x‘zwe of
granulation.

186 F Nickel | 67,500 | 96,000 27.5| 59.8 | .39% .16 | 25.0 | 179 | Fine silky; cup-
shaped.

Zi) o) e e | T

88 5 : . . g 0.

189 F 26.5 | 50.8 | .39% .14 | 26.5 183 Do.

190 F 27.5 | 59.8 .37%, (18| 24.5| 179 z Do.

191 F 289 | 59.8.1° .16, ., 25.5] 179 Fuie sigky; cup-
shaped.

192 F 28.5 | 59.1 18, .39% 25.5| 174 Fine silky.

193 F 28.0 | 59.8 16, .40% 24.0| 179 Fu;f m}iky; eup-
shaped.

195 F 27.5| 43.3 23, .32 23.5| 156 | Silky.

200 T 26.0 ( 59.8 | .13, .39% 23.0| 170 | Fine silky.

18.5 | 43.3 .26%, .11 32.0 | 235 ilky.

201 F 21.5 | 34.0 19, .24% 22,0 166 Si.lky,.ohlique.

208 2500 d3| 3k 1a| 20| 16| Do

205 g 3 5 14 2 ) 0.

206 F 29.0 | 57.2 .38*; .20 23.0| 166 Fil%le sil(i(y; cup-
shaped.

207 F 11.0 | 16.9 13%, .09 | 25.0 | 228 | Fine granular, 70
per cent; dull
silkg, 30 per
cent.

209 F 79,000 | 109,000 | 22.5 | 59.8 | .31% .14 | 30.5| 228 | Fine silky.

210 F 43,500 | 84,500 | 28.5| 46.2 34% .23 | 24.0| 156 | Silky.

211 F 39,000 | 82,000 | 18.5| 27.4| .25% .12 | 23.0| 153 L.amellal'.

212 F 40,000 | 76,000 | 23.5| 46.2 | .10," .37% 22.0| 137 | Silky.

215 F 49,500 | 90,500 [ 26.0 | 37.2 27%, .25% 24.0 | 163 | Fine silky.

221 F 48,000 | 84,500 [ 29.5| 51.9 25, .84% 25.0| 156 Do.

145,000 | 160,000 | 12.5 | 46.2 03, .22% 42.5| 332 Do.

226 F 13 U Y 134,000 | 166,500 | 13.5| 40.3 | .05, .22% 44.0| 293 Do.

145,600 | 160,400 | 13.0 [ 42.5| .20% .06 | 39.0| 340 Do.
60,000 | 109,000 [ 23.0 [ 49.1 | .22% .24% 27.0| 207 |  Do.

229 F Lt R 68,500 | 108,500 | 23.5| 49.1 17, .30% 27.0| 207 Sl'lky. .

68,000 | 108,000 | 21.5| 40.3 | .19, .24% 26.5| 207 Fu;le m}iky; cup-
shaped.

230 F 66,000 | 109,000 | 22.0| 51.9| .33% .11 | 28.0| 212 ... Do,

231 F 47,000 | 88,000 | 22.5| 37.2| .30% .15| 23.0| 156 Sl_lky. _

24 F 2 38,000 | 82,500 | 27.5]| 57.2 19, .36% 23.0| 159 | Fine silky.

240 F No.5Navy| 42,000 | 91,000 | 26.5| 43.3 25, .28% 24.0| 163 [ Dullsilky.

244 F Nicke % 70,000 | 94,000 | 26.0| 58.0 | .28% .24 | 22.5| 170 | Fine silky.

stee
No. 2. i

247 F | No.5Navy| 46,000 | 83,000 | 25.5| 49.1| .36% .15| 22.0| 149 | sil

253 F 3 40,500 | 83,500 | 27.5| 46.2) .32% .23 | 22.0| 163 . Do.

---------- 46,500 | 93,500 | 25.0| 46.2 | .21,” .20% 23.0) 174 Slﬁakyd; cup-
shaped.

255 F 43,000 [ 80,000 | 27.5| 49.1 16, .39% 20.5 | 143 Silk%

256 F 58,500 | 101,500 | 24.0| 51.9 17, .31% 26.5| 170 0.

1257 F 67,500 | 97,500 | 24.0 | 40.3 | .24% .24% 25.0| 179 F.ine silky.

268 F 54,000 | 95,500 | 27.5| 51.9] .16, .39¢ 22.0| 170 Sl.lky. B

270 F 60,000 | 96,500 | 27.0| 54.6 | .30%, .24% 22.5( 179 | Fine silky.

2713 F 3 58,000 | 106,000 | 18.0 | 43.3| .10, .26% 25.0| 187 Sllk?’. 3

282 F 2 52,500 | 89,500 | 26.5| 49.1| .36%, .17 [ 23.0| 163 | Dull silky.

283 F 2 51,000 [ 95,000 | 25.0| 46.2 29% .21 | 24.0| 170 . Do.

205 F e 53,400 | 94,900 | 22.0| 47.9 28% .16 | 30.0 | 143 | Silky.

334 F Berrus, A 62,000 | 103,000 | 23.0| 37.2 21%, .25% 26.5| 196 0.

335 F IR A 46,500 [ 93,000 | 23.0| 43.3 14, .32% 25.0 | 174 Do.

337 F 3 S - 45,500 | 86,000 | 26.0| 43.3| .19, .33% 22.0| 163 Do.

69,500 | 105,000 | 24.5| 51.9| .35% .14 | 28.0| 196 Fi!;]ea sihky; cup-

338 F e shaped.

70,000 | 105,000 | 25.5| 49.1 26%, .25% 23.5| 187 | Fine silky.

339 F c 60,500 | 103,000 | 24.0| 46.2 | .30% .18 | 26.5| 192 Do.

seve=----11 68,500 | 104,000 | 25.0 | 51.9 | .28% .22% 24.0| 196 Do.

343 F R T 47,500 [ 78,500 | 32.5| 54.6 | .42% .23 | 21.0| 143 Do.

S04 PR L 39,500 | 83,500 | 28.5| 49.1| .38% .19 | 22.5| 146 | Dull silky.

R e 42,000 | 80,500 | 29.5| 49.1| .31% .28% 21.0 | 146 | Fine silky.
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Forged steel from Watertown Arsenal smith shop—Continued.

Filastic ’It‘ensilg,h con- | g . Hardness.
imit | streng I8 = ongation £
Marks. Grade. | “per per Etl;);;] t%';cof of inch ; Appeaxmeoffrm
square | square & 4 area, sections. Shore, Brin-|« 5
inch. inch. X ‘| ell.

Ber Per
cent. | cent. | Im. In.
346 F 29.5. 49.1 [0.28, 0.31* 21.5| 153 | Fine Sil%cy; cup-
shaped.
ik i S5 | 29| 3w 31| 30| 1w b
348 9. 5 : 4 4 0.
349 F 26.5 | 49.1 | .38% .15| 22.0| 146 Do.
350 F 30.5 | 51.9 | .36% .25| 21.5| 156 Do.
351 F 31.5| 49.1 | .31% .32k 22.0| 146 | Fine silky.
352 F 26.5 | 46.2 ( .17, .36*| 23.0| 163 | Silky.
b R Bk AR
B .0 . . . . .
355 F 21.5 | 40.3 29*: .14 | 240 183 Do.
21.0 | 37.2 | .13, .29% 27.5| 196 | Dull silky; trace
356 F ‘of granulation.
24.0 | 43.3 | .28% .20 | 24.0 | 196 | Silky.
357 F 22.5| 51.9| .15, .30% 24.0| 146 | S 1}1 k yd; cup-
shaped.
369 F 27.5| 49.1| .22, .33 22.0| 156 | Silky.
85| 16.9 | .11% .06 | 27.0 | 179 | Silky, 85 per cent;
370 F lcaéll‘lnteillar, 15 per
23.5| 37.2| .30%, .17 | 25.0 | 183 Du}l silk_vl; trace
of granulation.
37LF | 3. 27.0 | 46.2 | .36% .18 | 24.0| 159 | Fine silky.
L 2. b . 3 0.
3714 F 3. 22.5| 40.3 13i .32% 25.0 183 Do.
375 F | 3. 25.0 | 43.3 19, .31% 25.0( 170 Do.
376 F | 3. 27.0 | 46.2 36%, .18 | 24.0| 159 Do.
3T F - |3 24.5 | 46.2 15, .34% 24.0| 170 Do
2B P (13- 23.0 | 43.3 31%, .16/ 25.0.] 17 Do.
319 F | 3. 22.0 | 40.3( .32% .12 | 24.0| 179 Do.
380 F 3 18.0 | 24.0 | .23% .13 | 26.5| 187 | Fine granular, 90
per cent; silky,
10 per cent.
85| 37.2| .16% .01 | 52.0 | 351 Fm}f 513<y; cup-
381 F shaped.
19.0 | 54.6 | .19%, .19 38.5| 277 | Fine dsilky; ser-
rated.
382 F 27.0 | 46.2 | .28% .26% 22.0| 163 | Silky.
384 F 25.5 | 57.2 .%3’,“ .38% 24.0 ;gg Finegilky.
408 F 17.0 | 49.1| .27%, .07 | 31.0 0.
409 F 112,700 | 21.0 | 54.7 .32*1 .10 | 28.0( 217 Firllf sihky; cup
shaped.
410 F 118,000 | 21.0| 59.8 | .33% .09 | 28.0| 217 | Fine silky.
411 F 114,000 | 22.0 | 54.6 | .11, .33% 28.0] 217 Firile si(l1 y; cup
shaped.
412 F 118,500 | 21.0 | 54.6 | .30% .12 | 29.0) 235 | Fine silky.
413 F 118,000 | 22.0 | 57.2 | .24% .20% 28.0| 228 Do.
414 F 114,000 | 22.0| 54.6 | .13, .31% . 29.0| 217 Do.
415 F 117,000 22.0| 51.9| .14, .30%¥ 20.0| 212 Do.
416 F 122,000 | 17.0| 46.2 | .27% .07 ( 30.0| 241 Do.
417 F 114,000 | 24.0| 59.8 | .17, .31% 28.5| 217 Do.
418 F 109,500 | 23.0| 59.8 | .10, .36% 26.0 | 212 Fir;;e silgy; cup
shaped.-
419 F 117,500 | 21.0 | 54.6 | .24%, .18 | 27.0 | 235 | Fine silky.
420 F 115,500 | 22.0 | 57.2| .32%, .12 | 28.0 | 212 Fir;f si(liky; cup
shaped.
421 F 20.5 | 54.6 ! .10, .31i %783 §é2 FineD silky.
422 F 21.5 | 57.2| .12 31 5 8 0.
423 F 19.5 | 51.9| .10, .20% 30.0 | 241 Do
424 F 21.0 | 57.2 .1(2):k . 32¥ 27.8 328 ]I))o.
425 F 21.0 | 54.6 | .32% .10 | 28. 23 0.
426 F 21.0 | 54.6 .31*: 11| 27.0 | 228 Fhif si}jky; cup
shaped.
427 F 23.0 (| 59.8 | .34% .12 | 28.0 | 228 | Fine silky.
428 F 22.5 | 67.2| .33% .12 | 27.5| 228 Firﬁe si(liky; cup
shaped.
429 F 23.5| 57.2| .21, .26% 28.0| 228 Do.
430 F 18.8 26. 2 173,‘( 20% 30.2 228 FineD silky.
431 F 22. 4.6 | .29%, .15 | 29. 217 0.
432 F 21.0 [ 57.2 .33*: .09 | 34.0| 255 |  Do.
ol IR R il
450 F 23.5 | 54.6 | .37 .10| 25.5| 183 Do.
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Forged steel from Watertown Arsenal smith shop—Continued.

Elastic Tensile I Hardness.
imit | stren, ongation
Marks. Grade. per pergt g%%; tg:";f of inch ] APDEarnglrce of frac-
square | square [& ‘| Sea | sections. |gpoo | Brin- ©.
inch. inch. & °| ell.
Ferils Pey
Lb. Lb. cent. | cent. | In.  In.
24.0 | 54.6 | 0.36%,0.12 | 24.0 | 187 Si]k%.
25.5 | 54.6 L37%, (14 | 24.0 | 192 0.
25.0 | 51.9| .18, .32% 24.5| 196 Do.
26.5 | 54.6 .16, .37% 24.0| 183 Do.
26.5 | 54.6 19, .34% 23.0| 183 Do.
23.5 | 57.2 35%, .12 | 25.5 | 207 Do.
24.0 | 54.6 | .21, .27 25.5| 196 Do.
23.0 | 54.6 12, .34% 25.0| 196 Do.
25.0 | 57.2 37%, 13| 25.0 | 207 Do.
23.5 | 43.3 | .24% .23% 24.5 | 187 Do.
19.0 | 46.2 28%, .10 | 28.5 | 228 Do.
15.5 | 49.1] .06, .25% 39.0| 302 | Fine silky; ser-
rated.
23.0 | 40.3 | .16, .30% 25.5| 183 | Dull silky.
8.5 9.5 | .09%, .08% 33.0| 228 | Finegranular.
1.5 | 20.5| .07, .16% 32.0 | 235 | Fine granular,
silky center.
18.0 | 30.7 | .22% .14% 29.0 | 217 | Silky; tracegran-
ulation.
ST 29.5 | 51.9 | .29% .30% 21.0| 156 | Fine silky.
20.5 | 37.2| .14, .27 24.0 | 170 | Silky.
9 F 23.5 | 43.3 *, .22 | 25.0| 187 | Fine silky.
18.0 | 37.2| .12, .24% 24.5| 217 | Silky.
480 F 28.5 | 57.2 40%, .17 | 22.5 | 163 | Fine silky.
24.0 | 519 35%, .13 | 23.0| 179 Silk%.
486 F 23.5 | 49.1 11, .36% 24.0 170 0.
512 F 20.0 | 43.3 | .30% .10| 25.0| 196 Do.
513 F 22.5 | 40.3 | .22%, .23 | 24.0| 196 | Fine silky.
514 F 2100 | 18724 223% 2 25.0 | 196 Do.
515 F 24.0 | 49.1| .32% .16 | 24.5| 196 | Fine silky; cup
shaped.
516 F 23.5 | 46.2 | .29%, .18 | 24.0| 196 Do.
517 F 22.5 | 49.1 L34%, (11| 22,0 187 Silk%.
518 F 21.5 | 46.2 | .11, .32 23.0| 192 0.
519 F 23.0 | 46.2 | .32%, .14 | 24.0| 187 Do.
520 F 20.0 | 37.2( .23% .17 | 24.5| 202 | Dull silky; trace
of granulation.
532 F 26.0 | 57.2 | .15, .37% 24.5| 183 | Fine silky.
536 F 19.0 | 49.1 .07, .31% 26,0 | 192 | Silky.
16.5 | 24.0 | .22% .11 | 28.0 | 187 | Fine . granular,
70 per cent;
Amorphous, 30
per cent.
548F  |...do.......N 49 500 | 102,500 | 20.5 | 34.0| .22% .19 | 27.0| 102 | Amorphous, 50
per cent; gran-
ular 50 per
cent.
549 F 37.2( .20% .19 | 25.0| 207 SilkB
555 F 40.3 | .10, .28% 24.0| 187 . Do.
582 F 46.2 | .22% .05 | 29.0| 212 | Fine silky.
845 F 46.2 | .09, .31*% 23.5| 179 | Silky.
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Forged steel from Watertown Arsenal smith shop—Continued.

EXPERIMENTAL TESTS FOR STUDENT OFFICERS.

.| Tensile Hardness. !
Elastic :
rp strength | Con- | Elongation
Marks. llsmlllta?:l‘ per E%‘i’;llfa trac- | ofinch : Appearance of fracture.
i(}mh square B tion. sections. Shore Brin-
° inch. | ell.
Lbs Lbs. | P.et. | P.ct. | In, In, ;
26.5 54.6 | 0.16, 0.37% 26.01...... Fine silky
25.0 51.9 A0y 31N 20,0115 Do.
26.0 51.9 184 F 18 [0 3600 [ .5 Do.
25.0 51.9 <34 16 | ©27.00 ... Do.
19.5 43.3 410,07 20M0E 33, 0N o, Do.
20.0 46.2 .09, .31% 33.0|------ Do.
18.0 43.3 OB, SANM BRI L Do.
18.5 46.2 <12, S25M . 3401, ... ... Do,
8.0 05| (507, 098310 .. Silky, 90 per cent; fine gran-
ular, 10 per cent.
18.0 46.2 ey 0001 c Fine silky.
13.5| 340 .20%.07 | 86.0|...... Silky.
17.5 43.3 i B S e S Fine silky.
9.0 24.0 | .04, .14% 37.5|...... Fine granular, silky spot at
circumference.
6.5 9.5 | 06, +07%: 36.0 |.ic..: Fine granular, 70 per cent;
am0ﬁhous, 30 per cent.
16.0 46.2 .04, .28% 32.0[...... Fine silky. }
17.5 43.3 s, X AT 6 30005 A L0 Do.
18.0 37.1 410, 7,268 .38, 01 s (Do, )
9.5 24.0. 14714, % 064" 88, 0 {0 1LY Silky oblique.
5.0 9.5 07,* .03 [ 36.0 |...... Amorphous, 95 per cent;
fine granular, 5 per cent.
27.5 57.2 Fine silky, cup shaped.
23.5 49.1 Fine silky.
26.5 49.1 Do.
30.0 62.2 Fine silky, serrated.
8.5 13.2 Dull silky, 90 per cent; fine
granular, 10 per cent.
205 54.6 Fine silky.
26.0 43.3 Do.
2.5 | 43.3| Do,
28.5 54.6 Fine silky, cup shaped.
23.0| 34.0 Silky.
21.5 43.3 .| Dull silky.
25.5 40.3 k Dltl}lsilky, trace of granula-
ion.
26.0 40.3 Dull silky
27.0 43.3 . Do.
10.5 9.5 .| Fine granular.
21.0 34.0 Fine granular, 70 per cent;
dull silky, 30 per cent.
20.0 30.7 Fine granular, 85 per cent;
dull silky, 15 per cent.
22.0 34.0 Fine granular, 80 per cent;
dull silky, 20 per cent.
20.0 34.0 Fine granular, 60 per cent;
dull silky, 40 per cent.
5.5 el Fine granular.
22.5 40.3 .| Silky, trace of granulation.
22.5 40.3 .| Dull silky.
22, 30.7 Fine granular, silky spot at
circumference. %
22.5 37.2 Dull silky.
7.5 5.7 Fine granular.
14.0 16.9 Granular, 80 per cent; dull
silky, 20 per cent.
11.0 27.4 Granular, 85 per cent; dull
silky, 15 per cent.
16.0 | 27.4 Granular, 80 per cent; dull
silky, 20 per cent.
15.0 16,9 | .12, .18% 31.0 |...... Granular, 90 per cent; dull
silky, 10 per cent.
8.5 13.3 .00, 11 4501 ..... Fine granular.
14.0 2540 00, L T9% 3801 ... .. Granular, 70 per cent; dull
silky, 30 per cent.
11.5 24.0| .18* 05| 29.0 |...... Granular, 80 per cent; dull
silky, 20 per cent.
18.5 SO.T L 26 28,00 ol s Fine granular, amorphous
spot at center.
S.0.C-2..| 48,500 | 100,000 20.0 34.0( .29% .11 | 28.0(...... Fine granular, 50 per cent;
amorphous, 50 per cent.
S.0.C-3..| 54,000 | 111,500 17.5 24.0 .19,% (16% 29,5 |...... Fine granular, amorphous

spot at circumference.
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Forged steel from Watertown Arsenal smith shop—Continued.

.| Tensile Hardness.
Elastic ‘ :
S strength Con- | Elongation
Marks. hsg‘&%?gr per E%{)anga- trac- | of inch e Appearance of fracture.
. square . tion. sections. rin-
inch. nch, Shore. oll.
Lbs. Lbs. P.el. | Pict.d . In.

S.0.D-1 52,500 | 107,000 17.6 30.7 | 0.2570.10) 27.5 |.-.... Fine granular, 50 per cent;
amorphous, 50 per cent,

S.0.D-2..| 53,500 | 107,000 16.0 27438 00 275 [ Fine granular, amorphous
spot at center.

S.0.D-3..| 51,000 | 101,500 19.5 34.0 KL CBHE 26,0 1 ot Amorphous, fine granular
at circumference.

S.0.E-1 .| 100,500 | 160, 500 12.5 34.0| .05, .20% 43.0| 302 | Fine franular 80 per cent;
dull silky, 30 per cent.

S.0.E-2 .| 59,000 | 116,500 18.0 34.0 | .25% .11 | 28.0| 312 | Fine Ftanular, 50 per cent;
dull silky, 50 per cent.

S.0.E-3.| 44,000 | 97,500 19.0 37.2 17, .21 25.5| 192 | Fine gra.nula.r 75 per cent;
dull silky, 25 per cent.

S.0.F-1 .| 116,500 2, 000 10.0 24.0 ( .15% .05 | 40.5| 311 | Fine granular, 80 per cent;
dull silky, 20 per cent.

S.0.F-2 .| 64,000 | 126,500 13.5 27.4 14%, .13 | 30.5 | 255 Do.

S.0.F-3 .| 51,800 | 112,700 14.0 21.8 10, 188 ... 202 | Fine granu]ar; dull silky
spot at circumference.

S.0.F-4.| 48,500 | 111,000 15.5 20.5| .13, .18% 27.5( 217 Do,

1050-F...| 77,500 | 101,000 22.5 43.3 | .21, .24% 28.0| 196 | Fine silky.

1250-F...| 66,000 | 96,000 26.0 49.1 | .34% .18 | 24.0| 179 | Fine sﬂky cup shaped.

1450-F...| 60,500 | 95,000 26.0 49.1 | .36%, .16 | 27.0| 170 | Fine silky.

1550-F...| 51,000 | 93,000 25.0 43.3 | .34% .16 23.0| 170 | SiL

1650-F...| 53,500 [ 96,000 24.0 43.3 | .31%, .17 | 23.0| 170 Sllky, trace of granulation.

1450-18. 64,000 | 97,500 21.0 27.4 | .15, .27% 25.0 | 179 | Silky.

1450-19. .| 79,000 | 126,500 7.0 9.5| .08% .06 | 34.0| 228 | Fine granular, silky spot at
circumference.

Ingot-18.| 51,500 [ 91,000 7.0 9.5 07, .07# 25.0 | 187 | Granular, with dark col-
ored spot at circumfer-
ence.

Ingot-19 .| 64,500 | 99,500 4.5 5.7( .03, .06% 31.0| 228 | Granular, silvery luster.

Ingot-16 .| 34,000 [ 72,000 7.5 9.5 08*, .074 23.0 149 Do.

1450-17...| 47,000 | 88,500 25.0 43.3 | .19, .31* 25.0 | 166 | Dull silky.

Ingot-17 .| 50,500 5 9.0 9.5 | .10%, .08 | 24.0| 163 | Fine granular; amorphous
spot at circumference.

1450-20...| 89,500 | 140,500 6.0 9.5 .07% .05| 38.5| 269 | Fine granular.

Ingot-20 .| 72,500 | 109,500 3.5 1.8 03, .04 [ 32.0| 248 | Granular; silvery luster.

1450-21...| 87,000 | 120,000 20.0 49.1 | .30% .10 | 36.0| 241 | Fine silky.

Ingot-21 .| 65,000 , 000 2.0 1.8 03*, .01 [ 34.5 | 207 | Granular; silvery luster.

1450-22...| 67,500 | 96,500 28.0 62.3 | .41% .15 | 28.0 | 187 | Fine silky; serrated.

Ingot-22 .| 62,000 | 88,500 8.0 20.5| .05, .11* 27.0 | 179 | Amorphous, 90 per cent;
granular, 10 per cent.

1450-23...| 61,500 | 91,500 28.5 49.1 28%, .29%| 25.0 | 179 | Fine silky.

Ingot-23 .| 52,000 | 88,000 10.0 13.3 12% .08 | 26.0 | 179 | Granular; silvery luster.

1450-24...| 61,000 | 91,500 24.5 43.3 | .25% .24% 23.5| 170 | Fine silky.

Ingot-24 .| 50,000 , 000 10.0 16.9 07, .1834 23.5| 170 A{.ngrphous trace of granu-
ation,

1450 F-25.| 44,000 | 91,500 25.0 37.2 17, .3%% 27.0| 163 | Dull silky, 70 per cent;
granular, 30 per cent.

Ingot-25.| 42,000 | 82,000 6.5 5.7 07%, .06 | 25.5 | 159 | Granular, dark-colored spot
at circumierence.

1450-26... 45,000 | 84,000 30.0 54.6 | .42% | 25.0 | 149 | Dullsilky; cup shaped.

Ingot-26 . 46,000 | 82,000 25.5 34.0| .32% .19 | 25.5| 159 | Dull silky

BU...... 58, 000 93,500 15.0 24.0 | .18%, 22.5| 163 | Dull s11ky with light spot
at circumference.

S.0.F....| 54,000 | 87,000 25.5 40.3 17, .34% 23.0| 163 | Silk; %

S.0.A....| 44,500 , 500 24.5 37.2 28%, .21% 24.0 | 166 0.

S.0.A-1..| 54,000 | 99,000 23.0 40.3 20, .26% 25.0 183 | Silky trace of granulation.

S.0.A-2..| 68,500 | 115,500 17.5 40.3 15, .20% 30.5| 228 | Silky.

S.0.A-3..| 47,000 , 000 25.0 43.3 32%, .18 | 24.0 | 166 Do.
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FORGED STEEL RECEIVED ON PURCHASE ORDERS.

: et o £ s B e NG
imit |strengt! on-| n- ongation
Marks. Grade. per per | ga- | trac- | ofinch Apg:%g’i‘.r‘ece of
square | square |tion. | tion. [ sections. Shore Bri- ¢
inch. inch. ‘| nell.
Ib. Lb. Pial,

0 A L L 208 OO 49,500 | 68,500 | 35.0 Fine silky.

P.0.92425-24}|............ 49, 74,000 | 29.5 ¥ Do.

P.O.8484-11 |............ 48,000 | 112,500 | 20.0 Silky, 20 per cent;

D.M. fine granular,

80 per cent.

P. 0.9072-23. 3| 51,000 | 95,000 | 25.0 [ 40.3 | .18, .32% 29.0 Fine silky.

P.0.9424-1%.f............ 5 94,500 | 27.0 | 51.9 | .19, .35% 29.0 5 Do.

P.O.9424-18.|............ 60,500 | 106,000 | 22.0 | 37.1| .20, .24% 30.0 Silky.

P.O.9424-28 ... .. ..... 53,500 ,500 | 23.0 | 40.3 | .31%, .15| 29.0 . Do.

P. 0.9915-1% 3 | 51,500 | 105,000 | 23.0 | 46.2 | .32%, .14 [....... . Do.

P. 0.9915-23 3| 42,5600 | 93,500 | 24.0 | 37.1| .20, .28%....... Silky; trace of
granulation.

P.O.689.: .. 3| 70,000 | 117,000 | 22.5 | 49.1 | .28%, .17 | 32.0 |...... Fine silky.

P.0.1420.. 2 | 36,000 ,500 | 20.0 | 27.4 | .14, .26%| 26.5| 166 | Dull silky; trace
of granulation.

P.0.1420.. 333,900 | 58,800 | 32.5 | 62.7| .24, .49% 17.5 90 | Fine silky.

P.0.1093-2 2 170,500 | 111,000 { 22.5 | 49.11 .14, .31% 28.01 202 Do.

P.0.1420.. 237,000 | 89,500 |17.0| 16.9 .20”1‘, 14| 27.0| 163 | Fine granular,
amorphous
spot at circum-
ference.

P.0.1420.. 2| 33,500 | 58,500 |38.0| 62.3| .50% .26 | 20.0| 105 | Finesilky.

15 b (1 SR SR Gy 50,500 | 99,500 [ 21.5 | 40.3 | .13,  .30% 27.0| 179 | Dullsilky.

P.0.2043.... 3 ,000 | 104,500 | 18.5 | 37.2| .10, .27* 29.0 | 202 | Dull silky; trace
of granulation.

P.0.2557-3 3 | 53,500 | 97,500 | 24.5 | 43.3 | .31, .18 | 26.5| 179 | Silky.

[Inch section in which fracture occurred marked thus *.]
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BRONZE FROM WATERTOWN ARSENAL FOUNDRY.

[The inch in which fracture occurred is marked thus,*.]

Hardness.
. Con- | Elongation
Tensile | Elon- 5
Marks. | Grade. s trac- of inch Appearance of fracture.
strength. | gation. Hotitl|. seatiomes Shore Bilme
sclero- ell
scope. ‘
Lbs. per
8g.in. | P.ct. | P.ct. | In. In.

746 3 44,400 10.0 | 11.6 |0.06, 0.14%* 2205 Light and lemon yellow.
708 1) G| ol wo|i3% 3w awo || MERI™

. 51 . . 2.0 . i 0.
710 3| 61,800| 27.0| 29.5|.24, .30%| 21.0] Do.
782 3 61, 800 24.5 | 27.4| .22, .27* 22.5 |. Do.
811 3 60,200 22.0 | 29.4| .18, .26% 22.0 |. Do.
825 3 60,200 16.0 | 20.8| .14, .18% 23.0 Do.
838 3 64,000 23.0| 25.21 .20, .26% 32.5 |. Do.
844 3 60, 600 40.0| 39.6| .41, .39 20.0 Do.
849 3 60,200 40.0 | 37.7| .45, .35 20.0 |. Do.
856 3 62,400 22.5| 18.6 | .25%, .20 26.0 Do.
861 3 61,400 21.0 | 23.0| .18, .24% 23.0 |. Do.
868 3 64,200 19.5| 18.6| .17, .22 25.0 |. Do.
869 3 61,200 21.0| 23.0| .24*%, .18 25.0 |. Do.
872 3 62,600 23.0 | 25.2| .26%, .20 24.0 (. Do.
873 3 64,400 23.0| 25.2 | .25% .21 26.0 |. Do.
874 3 62,200 20.0 | 18.6| .23%, .17 24.0 Do.
889 3 62,000 25.0 | 27.4] .29%, .21 24.0 |. Do.
902 4 63, 600 26.0 | 29.5 | .26%, .26% 24.0 Do.
909 3 58,000 10.0 | 16.3 | .10%, .10%* 27.0 ’ Ligtht_ yellofw; silvery spot

at circumference.

930 3 64, %0 %58 %? 2 = ég},ﬁ e %g %2 0 Ligl% yellow.
933 3 64, 800 9. . o . .0 0.
945 3 ;000 | 13.0| 18.6.14% .12 | 280 Do.
948 3 63, 800 17.5 | 23.0| .15, .20% 27.0 Do.
951 3 63,200 16.0 | 23.0| .18, .14 28.0 |. Do.
954 3 62,200 24.5| 25.2(.22, .27*% 23.0 Do.
70 3| 0000 80| 08| ok 38 | 308 |11 Lisht yetiow. d tevender
970 2 5 4 X .| Light yellow.
972 3 56: 600 12.5| 18.6 .09, g .16* 27.0 |. Do.
988 3 62, 540 22.6 | 20.9| .19, .26* 21.0 |. Do.

1005 3 59,410 17.51.16.51.14; .. 21% 21.0 Do.

1013 3 63,330 25.5| 27.5| .23, .28* 21.5 |. Do.

1019 3 62, 060 15.5| 20.8 ] .17%, .14 22.0 |. Do.

1025 3 65, 690 27.51 0.4 .25%,..30% 22.0 |. Do.

1031 3 60, 600 14:0° 1470 }.12, .16* 32.0 |. Do.

1038 3 55,800 15.0 | 18.6 | .17%, .13 26.0 Light yellow; two blowholes
3 incfh diameter near cir-
cumference.

1041 4 5 25.0 | 27.4|.23, .27* .| Light yellow.

1045 3 59,200 13.5| 16.3 ] .15%, .12 . Do.

1050 3 48,400 12.5| 11.6 .%5:, 5 ig Iﬁlggt yeﬂow and lavender.

1058 3 61,400 13.0 | 16.3 ¥ i .| Light yellow.

1062 4| 67,200 35.0| 33.6.38% .32 ~ Do.

1063 3 gg,SOO %gg %gg ¥ %3‘,‘ ﬁ?“ %}gﬁ% ye{}ow and lavender.

1070 3 800 5 y A . ight yellow.

1076 3| 62400| 18.5| 20.8| .16, .21% Do.

1081 3 62,200 20.0| 20.8] .18, .22% Do.

1088 3 57,200 23.5| 18.6 | .19%, .28%* Light yellow and lavender.

1094 3 55,800 12.5 | 16.3 | .14%, .11 Light yellow and lavender;
;vhitg spot f,finch diame-

er at circumference.

1100 3 57,800 15.0 | 18.6] .13, .17* . 5 | B . Do.

1109 3 47,400 8.0 | 16.3 | .08*%, .08* b | R Light yellow and lavender;
white spot } inch diame-
ter at circumference.

’ 43,400 10:0 J 1L.81] 107 L 13% < H M Eies Lighﬁ: yellow and golden

116 3 yellow.
46, 600 12.5{ 16.31 .10, .15*% Q205 =gk Do.

1121 3 59,200 }gg %ég {g, < %1 25:07 - e Light yellow and lavender.

1130 3 61,400 3 . .10 i R e 0.

1135 3| 46200| 11.0| 11.6|.07,” .15% | 230 . illll Golden yellow and laven-

er.

Hg g gg, 280 %gg ﬁg g %g*, 5 %g* ggg Light yellow and lavender.

800 . > . . ’ 4 0.

1157 3| 59,000 Lo 163 ﬁ': 1| 23 | Light yellow.

1159 3 63,000 . k < 24.5 0.

1169 3| 60,400| 17.0| 18.6 .16, .18 | 23.0 Do.

158
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Bronze from Watertown Arsenal foundry—Continued.

Hardness.
. Con- | Elongation
Tensile | Elon- ;
i 5 : - h A B
Marks: | Grade. | rongth | guion. | S0 | SEI3S8 | shoro |, | Appesrancs offeasture
. sclero- ell
scope. .
Lbs. per
sg.in. | P.ci. | P.ct. |
1177 3 57,800 13.0 | 16.3 Light yellow and lavender.
1187 3 62,200 16.5| 14.0 .| Light yellow.
1195 3 58,000 21.0| 18.6 Do.
1205 3 60, 600 20.0 | 16.4 y Do.
1210 3 59,200 18.0 | 20.8 Light yellow and lavender.
1215 3 50,200 3.0 3.4 Liéht yellow and golden;
oarse grained.
1267 3 60, 600 17.0 | 18.6 Light yellow.
1315 3 58,400 14.0 | 14.0 Do.
1320 3 63,000 17.0| 16.3 Do.
1324 3 58,200 13.0 | 16.4 Light yellow and lavender.
1329 3 55,800 9.0 | 11.6 Do.
39,400 7.5 6.7 Light brown, golden yellow
1341 3 spots.
60,400 15.5 | 18.6 Light yellow.
1343 3 55,800 10.5 | 11.6 Light yellow and lavender.
1355 3 59,200 13.5 | 14.0 Do.
1361 3 ,000 2L5( 18.6 Light yellow.
1379 3 56,200 13.5| 16.4 B B o
1385 3 58,600 19.0| 186 .| Light yellow and lavender.
1393 3 52, 800 5.0 6.7 Light yellow.
1404 3 62, 800 20.5| 23.0 Do.
1422 3 54,600 120 140 Light yellow and lavender.
1436 4 63,600 22.0| 23.0 Uniform light yellow.
1454 3| 62,806| 2.0| 23.0 Light yellow and lavender.
1464 3 , 000 9.5] 1.6 Light yellow and lemon
yellow.
1467 4 64,200 38.5| 33.6 Uniform light yellow.
1487 4 , 000 36.5| 35.7 Do.
1497 3 45,000 151156 .| Lavenderand lemon yellow.
1499 4 64, 800 38.0| 357 .| Uniform light yellow.
1531 3 54,200 14.5| 16.3 .| Light yellow and lavender.
1543 4 64,400 35.0| 3L6 .| Light yellow.
1551 4 65,000 36.5| 31.6 - Do.
1560 4 64, 200 26.0| 25.2 Lighttyellow, golden yellow
spots.
1571 4 64, 000 3251 29.5 Light yellow.
1579 4 66,400 19.0| 20.8 Light yellow, golden yellow
spots.
1582 4 64,200 37.5| 33.6 Light yellow.
1590 4 65,000 39.0| 37.1 Do.
1593 4 , 800 36.5| 3L6 - Do.
1598 4 63,400 34.5.| 316 Light yellow, silvery spot
near circumference.
1613 4 63,600 43.0| 39.6 Light yellow.
1632 4 64,000 36.0| 3L6 Do.
1670 4 67,200 20.0| 29.5 Do.
1682 4 64,000 40.0 | 3.6 Do.
1714 4 65,400 40.5 | 37.7 Do.
1737 4 64,000 40.5| 37.7 Do.
1751 4 66, 800 38.0| 357 Do.
1764 4 63,400 35.0| 357 Do.
1772 3 63,400 210 | 20.8 2 Do.
1817 4 66, 800 40.0 | 35.7 .| Uniform light yellow.
1832 3 60,400 21.5| 23.0 .| Light yellow and lavender.
1842 3 60, 200 20.5| 20.8 4 Do.
1849 3 64,000 17.0 | 186 .| Light yellow.
1860 3 66,000 23.0| 18.6 Do.
1888 4 64,400 36.0| 3.6 Do.
1889 3 63, 600 2L0| 251 o Do.
1932 3 64,400 20.5| 23.0 .| Light yellow and lavender.
1980 3 59,000 120 | 17.9 Do.
2021 3 59,200 30.5| 27.4 e Do.
2039 4 63, 800 40.0 | 37.7 .| Light yellow.
2044 3 61,000 42.5| 37.7 At 0.
2069 4 64,000 30.5| 25.2 .| Light yellow and lavender.
2080 3 62,800 35.0| 357 .| Light yellow.
2095 4 68,200 33.0| 29.5 Do.
2107 4 69,000 37.0| 356 Do.
2117 3 63,000 28.5| 27.3 Do.
2125 3 60,400 30.0 | 27.3 gt Do.
2143 3 60, 200 21.0| 23.0 ...| Light yellow and lavender.
2170 4 66, 800 3L5| 29.5 .| Light yellow.
2176 3 56,400 25.01 23.0 Do.
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Bronze from Watertown Arsenal foundry—Continued.

Hardness.
; Con- |Elongation
Tensile | Elon- 8!
Marks. | Grade. o trac- of inch Appearance of fracture.
strength. | gation.| tion | sections. Ssc]fgl_r: Brin-
" ell
scope.
Lbs. per
sqéig. Pé ct. Pz.scl. R
59,300 0. 0 . 2 ght yellow.
2107 4 { 61,000 24.0| 27.4 Do.
2245 4 65,300 41.5| 37.7 Do.
54, 800 18.5( 23.0 Do.
43,600 125 | 14.0 Light yellow and lemon yel-
2257 4 e
64, 000 33.5) 33.8 Light yellow.
2266 4 65,700 36.0| 33.6 Do.
2275 3 64,000 22.0| 23.0 Do.
2284 3 61,800 26.0| 23.0 Light yellow oblique.
2293 3 64, 800 34.0| 29.5 Light yellow.
2300 3 , 200 20.0| 23.0 Do.
2347 4 64,200 4.0 | 37.7 Light yellow oblique.
2385 4 67,200 36.5| 35.7 Light yellow.
2426 4 62, 400 44.0| 39.6 Do.
2431 4 65, 200 38.5| 33.8 Light yellow oblique.
2472 3 64, 600 20.5| 25.2 Light yellow.
2476 3 60, 800 15.0| 140 Light yellow and lavender.
2478 3 65, 800 24.5] 23.0 Light yellow.
2483 4 64,400 39.5| 357 Do.
2520 4 66, 800 36.0 | 3L6 Do.
2521 3 62, 800 25.5 | 25.2 Do.
2559 3 63,400 2L5| 23.0 Light yellow and lavender.
2589 4 64, 800 39.5| 33.8 ...| Light yellow oblique.
2590 4 67,600 3L5]| 3.6 .| Light yellow.
2594 4 66, 800 34.5| 33.8 s Do.
2595 4 73, 800 25.0| 252 Do.
2596 4 61,400 4.0 | 37.7 Do.
2597 4 66, 400 385 37.7 Do.
2600 4 66, 400 30.5| 29.5 Do.
2601 4 68, 200 340 33.8 Do.
2603 4 67,600 22.5 | 25.2 Do.
2604 4 67, ggg }6. 5 {8. 6 ID)O.
’ 0.5 4.0 0.
o g { 68,200 [ 21.0| 23.0 Do.
2606 4 64,600 17.5| 16.3 Do.
2611 4 71,600 26.0 | 25.2 Do.
2612 4 65,200 28.0| 29.5 Do.
2614 3 60, 800 20.5 | 20.8 Do.
2679 4 ,600 34.5| 33.8 Do.
2681 4 69, 200 20.5| 23.0 Do.
2682 4 65, 800 325 3L6 Do.
2683 4 71,600 19.5| 20.8 Do.
2686 4 68, 600 30.0| 27.4 Do.
2687 4 71,400 20.0| 29.5 Do.
2693 4 68, 600 30.5| 27.4 Do.
2694 4 69, 000 20.5| 27.4 Do.
2695 4 70, 200 22.0| 23.0 ! Do.
2698 4 = 26.5 | 252 24.0 |. Do.
2699 4 67,400 30.0| 29.5 24.5 |. Do.
2700 4 71,200 25.0 | 25.2 29.5 |. Do.
2703 4 67,200 20.5 | 20.8 27.0 Do.
2704 4 , 000 19.0 20.8 27.0 Do.
2705 4 68, 600 26.0 | 23.0 28.0 |. Do.
2706 4 70, 600 2.0} 23.0 28.0 |. Do.
2707 4 63, 800 17,6 149 29.0 |. Do.
2708 4 64, 600 20.5| 27.4 27.5 |- Do.
2710 3 58,000 17.5| 17.8 Gk 25.0 |. Do.
2779 4 62,000 180 20.1|.20% .16 LA e Do.
2780 4 63,400 25.6 | 224 /[.26*% .27 E Do.
2781 4 61,600 2L.0| 23.0|.21% ,21% Light yellow aad lemon yel-
ow.
2782 4 67,400 27.5 | 27.4|.28% .27 Light yellow.
2785 4 63, 600 28.0| 27.4|.26, .30% S Do.
2786 4 ,400 24.0 | 25.2 |.24% .24% e Do. %
2787 3 62,000 20.5 | 27.4|.32%, .27 ...| Light yellow oblique.
2861 + , 600 34.0 | 31.6 | .34% .34% .| Light yellow.
2862 % { 57,000 13.0 | 16.3 | .16%, .10 % Do.
,800 24.0| 24.0| .21, .27¢ Do.
2863 4 63,800 19.5 | 20.8 | .19*, .19* o Do.
52,600 17.0 | 18.6 | .19%, .15 Light yellow and lemon yel-
2864 4 low.
62,800 20.5 | 27.4] .28, .31% Light yellow.
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Bronze from Watertown Arsenal foundry—Continued.

[
| - Hardness.
o Con- | Elongation
Marks. | Grade. s'trgllfl};eh ! Eg"; trac- of inch Shore Appearance of fracture.
gL gallon. | ¢ion, | sections. Brin-
| sclero- | “opy
| scope. <
| K
Lbs. per |
8q.in. | P.ct. |P. ct.| In. In.
30,500 | 8.0 | 16.9 |0.09%,0.07 b DL T NS e Light yellow and lemon yel-
2865 4 B | low spot at circumference.
e B
. . 5 . 5
2866 4 65, 400 28.56 | 25.21 .24,  .20% Do.
2867 4 64,000 31.5| 29.5].29, .34* Do.
2868 4 3, 26.5 | 25.2 .24, .29% Do.
2869 4 67,200 26.51 27.4{ .25,  .28% Do.
2870 4 68, 400 29.0 | 29.5| .26, .32% Do.
2871 4 63,200 25.0 | 25.2 .23, .27% Do.
2872 4 64,600 31.0 | 29.5|.33* .29 Do.
2873 4 64, 600 27.0 | 25.2 | .28% .26 Do.
2874 4 56,400 17.5 | 18.6 | .16, .19* Light yellow and lemon yel-
ow.
2875 3 60, 600 7.5 | 11.6: .08%, .07 Light yellow.
284(1) 4 g?,g% 17.0 | 16.0 | . 1§i< .20 Ligh]g yellow and lavender.
294 4 g 13.0 [ 16.0 | .15%, .11 0.
2042 4 60, 200 18.0 | 18.0 [ .20%, .16 Do.
2043 4 , 600 30.5| 28.0].32% .29 Light yellow.
2944 4 62, 600 20.0 | 26.0°{ .27, .31% Do.
ggig i g&l), % gg 5 :128. 0 gg*, éi* %}gﬂ% yeﬂow and lavender.
2 y 2.0 7.6,1 <80, I« ight yellow.
2947 4 65,800 29.5| 24.0].28, .31% Do.
2948 4 62,200 39.5 | 33.8 | .40%, .39% Do.
2949 4 62, 400 37.5| 31.6 | .40%, .35 Do.
2970 4 61,000 26.0 | 27.4|.29% .23 Do.
2971 4 65,000 37.0 | 33.8] .34, .40% Do.
2972 4 64,500 31.0| 30.7 y < 33% Y Do.
2973 4 59,000 25.5| 21.0[ .25, .26% Lighttyellow, golden yellow
spots.
2974 4 63,400 31.5| 25.41.29, .34% .0 | Light yellow.
2975 4 63, 600 39.0 | 387.8].38, .40% A 3 Do.
2976 4 62, 600 41.5 | 39.8 | .41%, .42% 5.0 |. Do.
2977 4 63,800 33.5 | 29.6 | .35%, .32 L0 Do.
2978 4 63,800 28.5 | 25.4 | .30% .27 . . Do.
gggg 3 gfl),(ﬁ)% 5123 5| 18.0 %& g* y %}g]ﬁ% yellllow and lavender.
4 3 4.5 | 26.0 y - ik ight yellow.
3040 4 64,200 29.5| 28.0|.32% .27 26.0‘ 116 Do.
3041 4 63, 800 36.0 | 31.6 | .38% .34 24.5 116 Do.
3042 3| 58,600 15.0| 18.0].14, .16%x| 250/ 118|  Do.
3096 3 56, 600 9.5 | 14.01.07, - 12% 27.0 | 118 | Light yellow and lavender.
3104 3 58,000 8.0 9.5|.07, .09% 22.0 | 121 L@ght yellow.
3162 3 gS,2OO 20.0 | 24.0 %3*, .lg* gg(s’ | %gg ng}% yellow and lavender.
3216 3 9, 400 22.0 | 24.0{ .19, .25 .0 | 3 0.
3236 3 57,800 11.0 | 14.0] .13%, .09 25.0 126 Do.
3294 3 57,400 14.0 | 14.0] .17% .11 23.0 126 Do.
3317 3 58,200 19.5| 24.0] .19, .20% 24.0 | 105 Do.
3325 3 57,200 13.0 | 14.0 [ .15%, .11 23.5| 121 Do.
3351 3 59, 600 15,5 . 16001 18% .13 21.5 | 112 Do.
3403 3 65,200 18.0 | 20.8 | .15, .21% 25.0 | 116 Do.
3428 3 61,200 16.0 | 18.6 | .17%, .15% 24.0 | 128 Do.
3456 3 65, 200 26.0 | 24.0 | .28% .24 23.0 124 Do.
3514 3 57,000 15.0 | 18.0 | .14%, .16% 22.0 121 . Do.
3534 3 60, 600 18.0 | 18.6| .17, .19* 20.5 124 | Light yellow.
3556 3 58,800 10.0 | 11.6 ] .12%, .08 21.5 %9‘% Lxg}g yellow and lavender.
3576 3 ,800 12.5| 11.6] .08, .17* 22.0 2 0.
3602 3 62,200 20.5| 20.81].22% .19 20.0 121 | Light yellow.
3647 3 59,400 14.0( 11.6 | .13, .15 21.0 116 | Light yellow and lavender.
|3 ) el e ) mg )  deon
A e g - ey 21. 2 0.
3722 3 61,000 15.0 | 14.0{ .13, .17* 23.5 126 | Light yellow and lavender.
3744 3 ﬁ,m %62 go.s .1§, :1;11 %%8 }.lzé Ligh[t) yellow.
3766 4 g 5. 1.0~ 40%,2 . s 0.
3770 4 63,600 35.5| 31.6 .39, .32 21.0 109 Do.
3773 4 g(ll, 5.498 49.5 | 45.3 49:, .5(1)* %8(5) %&7} Umf]%rm light yellow.
3789 S , 46.0 | 41.6 | .51%, .4 5 0.
3798 g 21, ggg %gg 30. 81 %ﬁ, o 1; ggg Ei‘. Lighlf; yellow and lavender.
3801 4, : 7.4 | .30%, . 2. 2 0.
3810 4 61,000 46.5 | 43.5| .43%, .50% 17.5 109 | Uniform light yellow.
3826 4 60,800 21.0 | 27.4].23% .19 22.0 116 Lighltl: yellm{ with golden
yellow spots.
3827 3 56,800 10.51 25.21 .17, «,22* 21.5 112 | Light yellow.
3839 4 61,800 1 46.5 | 45.3 | .48%, .45% 20.5 1 109 | Light yellow oblique.

61783°—13——11
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Bronze from Watertown Arsenal foundry—Continued.

Hardness.
: Con- | Elongation
y Tensile | Elon- B
Marks. | Grade. : trac- of inch Appearance of fracture.
strength. | gation. | fion | sections. | SHOT® | Brin. y
sclero- el
scope. -
Lbs. per
8q. in. P et || Pocti | In. ' In,
3849 3 67,400 27.5 | 25.2 |0.29%,0.26 21.5 121 | Light yellow.
3854 4 61,400 49.0 | 45.3 | .47%, .51% 19.5 103 | Light yellow oblique.
3860 4 82, 600 47.5 45{; 2 g, .47 18(5) %8:; Uniro)rm light yellow.
3865 4 2,400 46.0 | 45. Bz | 19. 0.
3867 4 62;800 45.0 | 41.6 | .46%, .44 19.5 107 | Light yellow oblique.
3373 4 63, 600 44.3 3?2 ig:, 43: ggg }8{; ngh]g yellow .
3879 4 47. 47. .4 ) 0.
3885 4| 63,400 | 48.5| 49.0 4 |- a0 s | T 107 Do
3891 3 60,400 156. 6] 168l c18% Sl1S 22.0 116 | Light yellow and lavender.
001 1) 0| 8| do| e | o] 07| Mo
3005 4 giégg gfg ggﬁs .3(2;1 :f: giﬁg 1z Light yellow oblique.
1 4 A A o B .44 . 0.
3912 4| 61,600 | 46.0| 41.6|.42," .50¢| 21.0 103 Do.
3916 4| 63,800 | 44.0| 39.6 | .44% .44% | 21.0 107 Do.
3920 3 60,000 15071 1861 16,05 3 18% 20.5 116 | Light yellow and lavender.
3931 4 63,800 45.5 | 41.6 | .52%, .39 20.5 103 | Light yellow oblique.
3934 4 64,400 45.0 | 47.2 | .48%, .42 21.0 109 | Light yellow.
3939 4 64,400 42.5 | 41.6 e AD% 21.0 112 | Light yellow oblique.
mi| i) wm) s elg) Ao ) el
. . . 0.
3953 4 64: 800 42.5 | 41.6 44*: 21 21.0 109 | Light yellow oblique.
3959 4 64,000 45.0 | 41.6 | .41, .49% 22.5 107 | Light yellow.
gggg 4 2‘1"% §30(5) 333 g*, 5 g: g%g igg ngh]g yellow oblique.
4 . 49. . o 0.
3968 4| 66,600 | 42.5| 35.7|.38) .apk| 21.0| 114 Do.
4 4 49. 47. 4 S . 0.
3977 4| 64,400 | 45.0| 45.3 | .44 4% | 21.0 99 Do.
3981 4 66, 000 44.0 | 45.3 ,  .48% 21.5 112 Do.
3983 4 64, 400 45.0 | 47.2 47,% .43 25.0 107 Do.
3985 4 66, 800 44.0 | 45.3 | .44%, . 44% 26.0 114
3989 4 63,200 47.0 | 47.2 | .49%, .45 25.5 107 Do.
3991 4 66, 800 41.0 | 39.6 | .40, .42% 26.0 112 Do.

3993 4 65,000 44.5 | 39.6 | .50%, .39 23.0 112 . Do. .
gg; 4 23, % 46.0 gQ. {i% ig:, 42 gg 0 107 L:glg yellow oblique.
4 4 43.5 9. 6 39 .0 107 0.

4002 4| 65400 | 340| 31.6|.38% .30 | 22.0| 112 | Light yellow.
4%2 4 gg, % 4?3 4.;2 Pt 47: gg 0 %0; nglg yellow oblique.
4 4 5 45. 41. 47, .43 .0 1 0.
4011 4| 64800 | 45.0| 41.6 .43, .47%| 22.0| 116 Do.
4015 4 61, 600 46.5 |- 39.6 | .47*, .46* 21.0 107 i Do.
4018 ) 65,200 47.0 | 45.3 | 4Tk, 4T* 21.5 116 | Light yellow.
4025 4 63, 600 47.5 | 45.3 | .48,* .47k 21.0 112 | Light yellow oblique.
wn | A S| e w e oms) ) e el
U, Ut . . . . & .
4861 3 g’g, 888 18.2 %g 6 lg: 3 28** 23.0 116 Lig}ig yellow and lavender.
4069 3 , 8 17. .8 1 1 24.0 131 0.
4099 41 65400 34.0 27.4| .34 .34x| 21.0 116 | Light yellow.
4101 4 5, 200 44.5 | 39.6 | .41, .48* 23.0 116 | Light yellow oblique.
4104 3| 63,400 12,0 14.0 | .12% .12 26.0 131 | Light yellow.
4141 4 63, 200 39.5 | 3L.6 | .35, .44% 25.0 112 | Uniform light yellow.
115 G| o0 Aol Boe| i 30| b |VEBIOT
4169 4| 64,600| 44.5| 30.6| .44% .45¢ | 20.0| 112 Do.
4187 3 67,200 13.5 16.3 | .15%, .12% 22.0 131 Do.
4218 4 65, 800 42.5 | 39.6 | .42, .43* 21.0 114 Do.
4244 4. 64, 000 46.2 | 47.2 | .49%, .43 22.0 116 | Light yellow oblique.
i 3| Go800| 20| 55| 20, 3| Z30| 13| Thec
zagé z ggfggg 4§:8 ng; 46:’:, :42* 2.0 112 Lighrt; vellow oblique.
3 : 38. 5. 38%, .38 22,0 121 0.
33;1 4 Gg. ggg gg 421. g 36:: . 43% 21.0 112 Lig}g yellow.
3! 3 68, & 5. . 26%, .20 21.0 131 0.
1) ) et s ) it chiae
g 5 S 3 0.
i Sl BRI B4 -ToEsh B 0 Leulor.
5 & - .4 2. 1 0.
4460 4| 64000 39.5| 31.6|.45% .34 | 22.5| 107 Do.
4484 4 63, 200 48.0 | 47.2 | .49% .47% 22.0 112 Do.
4500 4 62, 200 49.5 | 49.0 | .57% .42 23.0 107 Do.
4516 3 64, 600 21.0| 23.0| .18, .24% 23.0 121 Do.
4522 3 65,400 21.0 | 20.8 | .20, .22% 24.0 124 | Light yellow and lavender.
4528 4 62,200 50.5 | 50.7 55%, . 46% 20.0 105 | Light yellow.
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Bronze from Watertown Arsenal foundry—Continued.

Hardness. .
. Con- | Elongation
Tensile $
Marks. trac- of inch Appearance of fracture.
strength. tion. | sections. Ssclllg;(i Brin-
ell,
scope.
Lbs. per
8. in. P.ct. 1 In, 'In
4538 4 62,800 39.6 |0.49%,0.40 26.0 109 | Light yellow.
4550 4 64, ggg gg; s ég:, ; .'26 ggg ﬁ; nglg yellow oblique.
4561 4 63, L .45 5 0.
4575 4| 62800 45.3 | .49% J45% | 20,0 103 Do.
4585 4 62,200 52.5 | .51%, .48%* 20.5 107 Do.
4600 4 62, 800 45.3 | .45%, .4T* 20.0 107 Do.
4613 4 63,400 47.2 | .48k,  44% 20.0 167 Do.
4645 4 63,200 47.2 | .48%, 44% 20.0 105 Do.
4665 4 63,200 43.5 | .38, .49% 20.0 112 Do.
4680 4 60, C00 25.2 | .17, .26*% 20.5 112 | Light yellow with three
3 golden yellow spots.
4681 4 62, 20C gg v 4?:, : 48: 18. 5 %8; ng}'g yellow oblique.
4683 4 62, 000 g 4 .49 19.0 0.
4705 4| 62,800 43.5 | .44% a6% | 19.0 112 Do.
4720 4 62, 600 47.2 4Tk, | 49% 20.5 107 . Do.
7> 31 000 R AR R B R P
g ; Ta . . 0.
4749 3 69, 00 27.4 30;“, . 20% 22.0 126 . Do.
4771 3 63, 600 20.8:| 18, 175 23.0 121 | Light yellow and lavender.
Mo er| mm) mG) mriana) By ) L
4810 3| 65200 25.2| .23% .20 | 22.0| 121 Do.
4821 4 61, 000 41.6 | .48% .44 18.5 103 Do.
4825 4 60, 600 45.3 53, .45 22.0 101 Do.
4831 4 62, 200 50.7 45, .54 21.0 107 Do.
4843 4 60, 600 37.7 41%, , 43* 19.0 107 Do.
4845 3 58, 500 20.5 i | 17.5 118 . Do. .
4857 4 60, 200 41.6 | .44% . 45% 20.5 103 | Light yellow oblique.
it i 6250 0| 4003 | 10| 10| Epecto™
W LA i 0.
4886 3| 66,000 25.2 | .20, .25% | 21.0| 126 | Light yellow and lavender.
4 33,000 14.0 | .02, .03 18.0 103 Lighlll: yellow and golden
yellow.
4904 4 35,600 4 26.3 03, .24% 18.0 94 Do.
4 49, 500 5 27.4 20%, .17 16.5 95 4 Do.
4 61,000 . 43.3 33, .55% 18.0 103 | Light yellow.
4906 4 64, 200 : 45.3 45:, 5 45: 19.5 1(1)2 Ligl% yellow oblique.
4908 4 62, 600 A 43.5 45%, . 46 20.0 109 0.
4984 4| 63,000 5| 41.6 | 47 (42 20.0 109 Do.
5074 4 64,200 4 39.6 4% 47 20.0 112 Do.
5098 4 gi,éOO . 35.; +36, 43: ggg %(1)3 Bo.
5105 4 , 700 o 45. o .4 5 0.
5154 4 63,200 e 43.5 .454, 4T 29.5 112 Do.
5161 4 63,400 a 45.3 54%, .40 20.0 112 nght yellow.
5168 4 63, 000 3 85.7 | .41% .39% 19.0 109 | Light yellow oblique.
5175 4 61, 600 ” 52.5 | .49%, . 50% 18.0 103 L}ght yellow.
5177 4 gg, 308 . 33.2 33:, i 35* %2 5 %(l)g ngth yellow oblique.
5179 4 , 00 - 43. . .43 .0 0.
5182 4 57,600 5 54.% s g)g:z .44 24.0 189 Ligl’% yellow.
5245 4 60, 600 s 39. - .38 24.5 3 0.
5273 4| 62,400 ; 39.2 48:: -39 2;. 0 1gg Ligl% yellow oblique.
5283 4 60,400 2 41. 50%, .41 27.0 1 0.
5286 4| 62,800 0| 43.5 | .43% .47% | 26.0 109 | Light yellow.
g32g 4 gg, % s ggg ié;k ﬁ* ;383 igg nghl% yellow oblique.
39 4 : = X . 3 0.
3428 4 63;%8 3| 0.6 4;:1 o | 20| 105 Light yellow.
4 4 g . 39. 4 v . 0.
5469 4 61, 000 e 39.6 | .41, : . 46% 22.0 1C5 | Light yellow oblique.
5471 S 61,200 o 39.6 | .48% .35 22.0 103 | Light yellow.
5474 4 60, % e 41.6 gs: .45% gg 0 lgg ngl% yellow oblique.
5484 4 5 = 41.6 3%, .36 2.0 0.
5491 4 61, 600 : 45.3 | .48% .47% | 23.0 99 | Light yellow.
5499 3 63, 800 b 18.6 | .17% .12 22.0 121 | Light yellow and lavender.
5531 3 68,400 & 18.6 | .18%, .17* 22.5 126 . Do.
e 3| Saioo| dno| 43| 3 e Tno| a| WESO™
1 o 3. .3 . h 0.
5578 4| 67.80( 10.5| 11.6| .09, .12*| 32.0| 149 | Golden yellow oblique.
328 3| 80| 20| 20| 20 ser| | 13| Cpacio™
4 i b A 0.
5609 4| 62200| 41.0| 37.7| .37, .45%| 2.0 107 | Light yellow oblique.
Sois | 2.53| o8e00| 0| 2oa| a3 | 2r0| 12| - Thec
Oy D O By o b » 0.
5676 4 z 46. 43.5 | .46%, . 46% 20.5 103 | Light yellow oblique.
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BRONZES RECEIVED ON P UROCélﬁiESE ORDERS, AND EXPENDITURE

‘ Tensile | Hardness.
strength Elon- Con- | Elongation
Marks. Grade. per ation.| frac- | ofinch .- | Appearance of fracture.
sgu%re B °| tion. | sectioms. |gqp o0 Bﬁm-
inch. °| ell.
Lb. Boet Boct | Ing i
P, 0.9283._ ..t Tobin.-..- 68,500 | 32.5 | 49.1 [0.33%0.32% | 28.0 |...... Uiliformﬂklight yel-
ow, silky.
P.0.933L....[...do...... 69,200 | 32.5| 39.6 [ .35% .30 | 29.0|...... 0.
P, 1]%(') 41 Pl;’osphot 24,000 6.5 5.7 | .08% .05 15.0 |...... anow’d brown, and
b ronze. avender.
B.O:0404. . F-Tobin:. '~ 65,500 | 35.0 | 54.6 | .45% .25 D0 ) 2 PRSI E Yellow, silky.
P.0.389..... ..do......| 62,800 | 30.5| 26.0| .30% .31% |.._....|...... Light yellow.
(l]’. g (1)9 ii g ;18(1) .ﬁ*, - ig: pialalees Liglg Oyellow, silky.
P.0.1126....1...d0......| 74,500 20.5| 49.5| .13, .28 | 33.5 (... .| Light yellow.
P. 0.1270....| Tobin 1}.. 64,200 | 32.0 [ 56.1 | .41% .23 1 R . Do.
P.0.1270....| Tobin 1}}.| 61,200 35.0 | 37.8 | .28, .42% | 25.5(...... Light yellow, circular
ieam around cen-
er.
PYO. 11260, .. | Tobinasll s 63,000 | 37.0 | 49.1| .28, .46% | 26.5| 124 Ligﬁlt %’iellow, cup-
shaped.
P.0.1901....|...do......| 55,800| 44.0 | 41.6] .37, .51%| 25.0 103 Uiu'formbrlight yel-
ow, oblique.
P.0.2259....|...do......| 61,000 | 37.5| 39.6 | .38% .37% | 25.5| 118 | Uniform light yellow.
P. 0.2259-1..|...do...... 66,000 | 24.0 [ 62.0 .34% .14 27.0 | 131 | Uniformlight yellow,
%ong. Seam in cen-
er.
ng. 8 g%ig—Z L ..go. st g.;,ggg g(lig 58.(5) gﬁg, .28 25.0 | 126 Uniggrm light yellow.
. O. P IR R (DA o i : 29. 33k, L2 24.0 | 107 0.
AR . 57,000 | 48.0 | 49.1| .55% .41 | 17.0| 92 Un_gi:grm light yellow,
« V. eenalacel@Oecceas oblique.
57,500 | 46.5 | 54.6 56%, .37 17.0 90 Dg.
Ex,0. 7975 "l s ol 60,690 | 13.5| 13.2 | .14, .13 80 0.l Golden yellow.
X474 il g Wt e 62,400 | 34.0 | 31.6 | .33, .35% | 19.0 | 107 | Light yellow.
X-T477-B .. |oeeeiiiantn 19, 600 1.5 2.0 | .03%0. 20.0 | 101 Silvcle(riy gral)lr and
golden yellow.
XATATC. e b ol 15,800 2.0 2.0 | .04%0. 12.0 80 0. i
60,000 | 11.0| 13.2| .09, .13*| 20.0 |...... Light yellow, seam
HORDE S Tobin..... Goang - Mongh
56,000 | 12.0| 17.0| .11, .13*| 19.0|{...... Light yellow, with 5
seams parallel to
axis.
0 gg, ggg g%g gg .2.;,& ..';g* Ligl% yellow.
e o ! oAl S 0.
S| 72)500 | 32.0| 307 | .32% .32% Do.
A 67,5600 | 30.0 | 30.7 | .27, .33% Do.
...] 70,000 42.0 | 51.9 | .49% .35 Do.
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C‘AS T IRON FROM WATERTOWN ARSENAL FOUNDRY.

: Hardness.
Tensile
strength
Marks. | Grade. < 1:1e;re Shore Brinell Appearance of fracture.
(ilnch sclero- appa-
i scope. ratus.
Lb.
24,400 33.5 Fine granular gray.
3504 9| ]26,400 33.0 Do.
20,900 ottt Do.
30,200 |...... i Bo.
36.0 |. 0.
3520 e 36.0 | Do.
3521 2 34.0 |. Do.
3527 2 gi 8 g:me granuul]ar gray, fracture in neck.
L .| Fine granular gray.
3529 e 340 | Do.
35.0 |. 0.
3530 - 33.0 | Do. '
3535 2 gz g 2 lF;jne granu{ar gray, fracture in neck.
.0 |. ine granular gray.
3536 .2 238 i B o
5.0 |. 0.
3537 . 36,0 |- Do.
3539 2 32,04. Fine granular gray, fracture in neck.
3(35 g X Fin% granular gray.
ok 0.
3540 2 ol
Do.
3559 2 l]go.
0.
3560 2 Do
3585 2 ]]%o.
e 0.
s : Fins gt fract
ine granular gray, fracture in neck.
3587 2 Do. ’
Gray granular, brown spongy over half cross-
3611 2 section.
Fine granular gray.
go.
0.
3612 2 Do.
. Do. y
3613 2 Fmei)g:;)r'anular gray, fracture in neck.
Do.
3614 2 e z
3669 2 Gray granular.
3670 9 Fimi) granular gray, fracture in neck.
0.
3671 2 FmeD ggr.auular gray.
3683 2 BoA
0.
3684 2 B A
0.
3685 2 Do
3691 2 Do.
Granular gray.
0.
3692 2 Fine granular gray.
go.
0.
3693 2 Do,
3701 2 Do.
go.
- 0.
3702 2 Td
Do.
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Cast iron from Watertown Arsenal foundry—Continued.

-ty

Tensile Hardness.
strength
Marks. | Grade. per Shore Brinell Appearance of fracture.
S?E:ﬁe sclero- appa-
i scope. ratus.
Lb.
3703 9 Finei) granular gray.
a 0.
3709 2 Do.
Do.
3710 2 o
3711 2 g
3715 2 Do.
‘3716 2 fo.
372 2 Do.
3727 2 Do.
3728 2 Do.
3736 2 Do.
3737 2 e
3750 0 Do.
3751 2 .
3757 2 Do.
3759 2 oo
3761 2 Do.
3762 2 e
3775 2 Do.
3776 2 ok
3790 2 ; Do.
3791 2 - ho
3810 2 : Do.
3811 2 - s
3813 2 : Do.
3814 2 . iy
3826 3 L Do.
3827 2 - g
3832 2 ¥ Do.
3833 2 . B
3 0.
3838 2 1 Do.
3839 2 1 Do.
3843 2 : Do.
3844 2 - oy
3850 |....... 33,300 3 :0 go'.
5. 183 0.
3851 | L2 431’000 34,0 183 Do.
3864 2 gg ggg gs. g 183 Bo.
y 3. 189 0.
3865 21 431,200 32.0 189 Do.
3873 2 32400 gg g 14; Bo'
3 19: 0.
S874 2| 130,000 37.0 183 Do,
3880 2 400 35.0 187 Do.
o o | £30,000 33.5 187 Do.
30, 200 35.0 187 Do.
3883 2 gg 3% gs. 8 170 .Bo.
; 4. 170 o.
3884 & {29, 600 34.0 174 Do.
3890 2 22)2, g% 31.0 18| Do.
3 33.0 163 ine granular dark gray.
. 28, 400 33.0 179 | Fine granular gray.
3801 25, 600 32.5 159 Do.
29, 000 33.0 179 Do.
24, 400 31.0 156 | Fine granular dark gray.
27, 800 31.5 170 | Do.
3924 2 1, 500 36.0 170 | Fine granular gray.
3949 2| 31,500 32.0 170 Do.
3957 2| 280400 31.5 156 Do.
3962 2| 27,100 30.0 170 Do.

pGH
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Cast iron from Watertown Arsenal jfoundry—Continued.

Tensile Hardness.
strength
er
Marks. | Grade. | ¢ q%am Shore | Brinell Appearance of fracture.
inch. sclero- appa-
scope. ratus.
Lb.
24, 800 32.0 170 | Fine granular gray.
3963 9 25, 000 31.5 163 Do.
: i3 25, 800 32.0 163 Do.
25, 000 32.0 163 Do.
3969 2 26, 700 30.0 163 Do.
3976 2 32,300 35.0 179 Do.
3977 2 26, 500 31.0 170 Do.
3978 o | f31,600 30.0 170 Do.
8 30, 400 33.8 170 Do.
4013 1,2 7,400 34.0 187 Do.
4014 2 29, 700 31.0 166 Do.
24,400 32.5 170 Do.
3 1015 o 25, 500 33.0 174 Do.
i =1 128,400 24.0 159 Do.
30, 000 28.0 159 BO.
3 o {26, 400 33.0 170 0.
4010 2| {5800 33.5 179 Do.
40292 9 {‘;’S), .‘f()(‘l 32.0 1§3 Do.
28, 600 30.0 170 Do.
1093 o 8 31.0 379 Do.
¥t &, 20, 000 30.0 179 Do.
24, 400 29.0 174 Do.
4024 2 28, 000 29.5 179 Do.
23,600 30.0 166 Do.
4028 1 17,800 25.0 179 | Fine granular dark gray.
1 18,000 27.0 131 | Fine granular gray.
4029 o {22, 600 30.0 174 Do.
. 5 27,400 32.0 179 Do.
4033 2 28, 400 34.0 179 Do.
4037 9 28, 800 30.0 174 Do.
7 5 33,000 30.0 170 Do.
27,200 29.0 170 Do.
4039 2 26, 400 30.0 156 Do.
23, 000 29.0 149 | Fine granular dark gray.
4040 2 22,400 33.0 163 Do.
27, 400 32.0 170 | Fine granular gray.
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Gun and tool steel from Watertown Arsenal smith shop.

[Inch section in which fracture occurred is marked thus:*.]

Elastic | Tensile . Hardness. |

Marks amde. | por |PUEngttiniong-| Jon- | Fidngation Appearance of frac-
square | square | 2400 | gion | sections. Shore. | BTin- ture.
inch. inch. ‘1 ell.

Lb. Lb. |Perct. |Perct.| In. In,
160 F. F-1.| Gun steel.| 67,500 | 113,500 | 20.0 | 43.3 [0.19%, 0.21* | 33.0| 217 Dullgilky.
5 8

160 F.F-2.|...do...... 69,000 | 113,500 | 20.5 [ 43.3 | .22%, .19%| 30.5; 22 0.
345 F-2....| Tool steel | 65,000 | 127,000 | 18.0 | 49.1 | .07, .29% | 38.0 |...... Silky, 80 per cent;
A fine graénular, 20
per cent.

418 F-2.... ) vd0.aczse 87,500 | 136,500 | 17.5 | 46.2 | .08, .27% | 38.0 {...... Fiqlekgraxé ular;
silky center.

I R S T el 80,500 | 126,000 | 15.0 | 46.2 | .26%, .04 A0-1 Fine silky.

817 B 22005 cclas 88,500 | 122,500 | 14.0 | 20.5 | .17%, .11 42,0 1 vienn Fine granular,
70 per cent; amor-
phous tspot, 30
per cent.

SIR oot ’I‘%)l steel (109,000 | 133,500 | 17.0 | 54.6 | .29%, .05 38.0 |...... Fin eds ilky;ser-

. rated.
9TF Broisie Tool steel (112,000 { 169,000 | 12.0 | 27.4 | .18% .06 |.ccccuefeeen.. Fine granular;
- silky spot in cen-
ter.
83,000 | 116,500 | 20.5 | 46.2 | .20% .12 |....... Fine granular.
120,500 | 138,500 | 19.0 | 54.6 | .06, .32*% | 40.0 |.. Fi r{eds ilky; ser-
rated.

1030 L0 eadoineoe s 58,000 | 112,000 | 19.0 | 30.7 | .14, .24% |....... Fine granular, 85

%)5er cem;t silky,
er cent.
80,500 [ 27.5 | 40.3 | .25%, .30% | 22.5 | 143 | Si p
92,500 | 26.5 | 43.3 | .29% .24 24.0 | 179 0.
101,000 | 24.0 | 54.6 | 36%, .12 28.5 | 187 Do.
101,000 | 23.0 | 62.0 | .30%, .16 24.0 | 192 | Fine silky.
107,000 | 20.0 | 58.0 | .30%, .10 23.5 | 207 Fh;xe s(illky; cup
shaped.

1744 FC..... WP [ I 72,500 | 112,500 | 20.5 | 49.1 | .27% .14 30.0 | 217 | Silky.

1744 F-2C...|...do....:. 70,500 | 109,000 | 29.0 | 57.2 | .34%, .24 28.5 | 207 Fi);le sélk_v; cup
shaped.

19.5 | 43.3 | .22% .17 29.5 | 223 | Silky.
25.0 | 59.8 | .32% .18 | 29.0 | 192 | Silky,serrated.
' 0| Wiy S| 30| 107 | Do stk
) =K i 49. 3 .29 A ull silky.
F U Dl il BN TS 69,000 | 112,500 | 20.5 | 43.3 20”“, J21% | 32.0 | 223 | Silky.
61,500 | 100,000 | 24.5 | 57.2| .13, .36*| 28.5 | 187 Do.

1T ET. .o ) codos.- i 78,500 | 125,000 | 15.5 | 30.7 | .12, .19% | 31.0 | 241 Finﬁqgraréular;
si center.

1748 FT....|.. . 20.5 | 46.2].29% .12 31.0 | 217 | Dull Silll{g.:‘." trace
granulation.

1749 FC-1. 16.0 | 30.7 | .20%, .12 33.0 | 228 0.

1749 FC-2. 20.0 | 46.2 | .14, .26% | 382.0 [ 235 | Dull silky.

1742 FC-1... 14.0 | 34.0 | .21%, .07 23.0 | 179 | Dull silky, 70 per
cent; grgnular, 30

er cent.

1742 FC-2...|...do...... 81,000 | 128,000 | 16.0 | 43.0 ) .09, .23* | 32.0 | 248 | Silky.

1743 PC=l...|. ¢ d0: o 50y 83,000 | 129,000 | 15.0 | 34.0 | .18% .12 31.0 | 248 | Silky, 50 per cent;
granular, 50 per
cent.

1743 FC-2...|...do...... 84,000 | 129,000 | 14.5 | 34.0 | .14% .15% | 31.0 | 255 Finfk}granular;
si center.

O B, 0uvadosy sk 67,000 | 110,500 | 21.0 | 43.3 | .21% .21* | 30.5 | 217 Silli(hy" trace of gran-

tion.
SRR NP 66,000 | 110,000 | 21.0 | 43.3 | .27% .15 31.0| 217 Silk{.

s by o8 4 el G TSR 65,500 | 110,000 | 21.5 | 49.1 | .31% .12 | 28.0 | 217 | Dulisilky.

Reiti0s se .| 74,500 | 123,500 | 15.5 ( 37.2 .09,  .22% | 33.0 | 248 | Dull silky, 50 per

cent; fine granu-
lar, 50 per cent.
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TrsT 14704.

PROOF STRESS APPLIED TO FOUR 15-PDR. PISTON RODS.

Proof stress of 98,400-1b. tension applied to each rod.

Marks on
o5 1186 1197 1199 1196
In 10-in. gauge In 10-in. gauge In 10-in. gauge In 10-in. gauge
length. length. length. length.
Applied LA
loads. > e - [ o
longa- Clonga- | Clonga- Elonga-
tion. Set. tion. ‘ Set. tion. Set. tion. Set.
| |
Pounds.
500 0. 0. 0. 0. h 0. 0. 0.
98,400 L0075 etas ciete 20075/ {sasisaaaen w0078 11 coacciid SO075 o oot
500 0. 0 0. 0. ; 0. 0. 0.

No permanent set.

Comply with specifications.

Test No. 14754.

® PROOF STRESS APPLIED TO TWO 12-IN. MORTAR CARRIAGE PISTON
RODS FOR WATERTOWN ARSENAL, MASS.

Rods marked 12-in. mortar carr., model 1908, pilot, R. & L.
Proof stress called for 392,500 1b.
Proof stress applied, 396,000 lb., allowance being made for packing

friction.

Readings taken on tension gauge of testing machine.
Elongations taken on 30-in. gauge length.

172

Elongations.
Load.
Rod R. Rod L.
Lb. In. In.
0. 0. 0.
396, 000 . 0235 .0235
0. . 0050 (micrometer disturbed). 0.0008
Second time.
0. 0. 0.
396, 000 . 0232 . 0227
0. 0. 0.
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TesT 14940.

PROOF STRESS APPLIED TO TWO 14-IN. GUN TURRET PISTON RODS
FOR WATERTOWN ARSENAL, MASS.

Piston rods for 14-in. gun turret mounts, model 1909.
Load of 800,000-1b. tension applied to rods with the following
results.

Elongations measured on gauge length of 30 in.

Elongation in 30-in.
_ length.

Load.

Rod 761. | Rod 766.

Lb. In. In.
5,000 0. 0.
800, 000 .0197 .0197
5,000 . 0006 —. 0001
Requirements.
Service 525,000 Ib.
TesT 14835.

PROOF STRESS APPLIED TO SIX SPRING COMPRESSOR SCREWS FOR
12-IN. MORTAR CARRIAGE, MODEL 1908, FOR WATERTOWN ARSENAL,
MASS.

Marks on rods tested: 2104, 2105, 2141, 2142, 2143, and 2144.
Load of 60,000-1b. tension applied to each rod.
No sign of failure.

Required: Load of 60,000 1b.

TesT 14776.
TENSILE TESTS OF TWO PIECES OF $-IN. CHAIN FOR WATERTOWN
ARSENAL.
T : Outside Outside -
Numb Diz tel h T 1
Nimber | Diameter | wiiincr | tengthof | Tenele
l In. In. In. Lb.
Firat ramanIB s s s b 2] 39 0.37 1.18 1.73 6,630
Hecond-Asmple. St ol e Tt | 39 .37 1.21 1.73 6,324

First sample parted, fifteenth link at welded end.
Second sample parted, seventh link at welded end.

Requirements: Proof test, 3,640 Ib. Average breaking strength,
7,280 1b. Safe load (ordinary), 2,427 Ib.
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TesT 14821.

PROOF STRESS APPLIED TO TWO PIECES OF {-IN. CRANE CHAIN FOR
WATERTOWN ARSENAL, MASS.

Chain received on P. O. 1515.

DIMENSIONS.
Morks. Number | Diameter | DIST | overal | overal | Elonge-
O e LRI s links. before test. | after test. 4
In. In. In. In. In.
39 0.37 1.18-1.22 38.49 39.19 0.70
Tag marked ‘“Re-
jected”............. 39 ar 1.16-1.24 38.25 38.92 .67

Proof stress of 3,640-1b. tension was applied to each chain without
damage to chains.

REQUIREMENTS.
34-in. wire, $3-in. pitch, 1} in. outside width of link. Proof test

of 3,640 lb., average breaking strength 7,280 lb., ordinary safe load
of 2,427 Ib.

TrsT 14959.

PROOF STRESS APPLIED TO TWO (2) PIECES OF }-IN. STEEL CHAIN
FOR WATERTOWN ARSENAL, MASS.

Require-
hani Sample 1. Sample 2.
Nuntberiof ks e c i osi ot e 30, Ceiiiil e d R N S o 40.
DiAmeter of wire . GO EL U cia S L gdnclooch %[40 .oty ATy o g.{@o in. ey
: : inimum, 1.74in..... inimum, 1.75 in.
Length of link over all................ ... Maximum, 1.85in..... %aximum’, 1.87 in.
s A Ak Minimum, 0.93 in. . ...| Minimum, 0.92 in.
Inside length of link................. #in...... ﬁaximum’, 1.00in. . ... ﬁaximum, 1.03 in.
3 : . : inimum, 0.53 in. . ... inimum, 0.54 in.
Inside width of link................. Pin....... Maximunf, (o7 e lsga.ximum’, 10.57 in.
. 3 : e Minimum, 1.35in.....| Minimum, 1.33 in.
G S T, Kooy Maximum, 1.41 in. .| Maximum, 1.39 in.
Praolistess: oo coaile il . 81640 1b. 2. OS2It Wl LR LS 3,713 1b,

Requirements: No deviations from the above dimensions can be
allowed.

A proof stress of 3,713 Ib. tension was applied to each chain.
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TrsT 14690.

TENSILE TEST OF SEAMLESS BRASS TUBE FOR WATERTOWN
ARSENAL, MASS. P.O0.9095.

Direction of drawing, perpendicular (right angles) to axis of
specimen.

Tensile strength.
Marks. Width. | Thickness. | Sectional e e i
: Stress per =aChss
Load. :
square inch.
In. In. S8q. in. Lb. Lb. In. Per cent.
None. 1.50 . 285 .428 16,300 38,100 1.98 24.7
After fracture.
Contrac-
SRR tion of Remarks.
i : ectio: area.
Width. | Thickness. S
In. In. Sq. in. Per cent.
1.26 .21 . 264 38.3 | Fracture 4.6 in. inside gauge mark.

Test No. 14795.

TUBE AND FRICTION TESTS FROM A PIECE OF 7-PLY %-IN. PNEU-
MATIC HOSE FOR WATERTOWN ARSENAL, WATERTOWN, MASS.

The 12-in. sample represents 400 ft. of 4-in. 7-ply hose, received
on P. O. 1068.

TUBE TEST.

Length of sampte over all, 6 in.

Width of sample, 1 in.

A gauge length of 2 in. was laid off on sample. The sample was
then stretched until the gauge marks were 6 in. apart and held in this
position for 10 minutes.

Distance between gauge marks after sample had rested for 10

minutes, 2.25 in.
Permanent set, 0.25 in. Complies with the specifications.

REQUIRED FOR TUBE TEST.

Distance between gauge marks after sample had rested 10 minutes
not to be greater than 2} in.
Permanent set not to be more than 0.25 in.
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FRICTION TEST.

Length of samples, 1 in.

Two samples tested.

First sample unwound 2.80 in. in 10 minutes.
Second sample unwound 2.90 in. in 10 minutes.

REQUIRED FOR FRICTION TEST.

Fabric must not unwind at a greater rate of speed than 6 in. in
10 minutes.

TesT 14809.

HARDNESS TEST ON A BEVEL GEAR BLANK FOR 14-INCH-GUN TURRET
FOR WATERTOWN ARSENAL, MASS.

Gear blank received from machine shop February 16, 1912.

Marks on blank, 1019, 37,B.

Hardness taken on both sides of the gear with Brinell’s hardness
instrument, and also with the Shore scleroscope.

Results of hardness as follows: Brinell’s instrument, 302 to 340;
Shore scleroscope, 54 to 56.

Forged steel specimens have a hardness by the Brinell test of about
200, and by the scleroscope of about 30.

TesT 14822.

TENSILE TEST OF A STRAIN INS ULASTOR FOR WATERTOWN ARSENAL,
MASS.

The insulator consists of two malleable-iron castings with one-half
in. eyes at one end of each. At the other end the two castings locked
together and were covered with a composition ball two and one
quarter in. in diameter, the composition ball forming the insulation.

Tensile strength, 6,426 1b.

Fractured the composition ball into 9 principal fragments.

Composition covering removed and test continued.

At 4,896 1b. fractured the malleable-iron casting near the base
which was covered by the composition ball.

TrsT 14895.

COMPRESSIVE TESTS OF STEEL BALLS FOR WATERTOWN
ARSENAL, MASS.

Balls tested between hardened steel faces. Number of balls tested 3.

Nominal | 1 Required | Ultimate
size. Diameter of balls. load. strength.
In. In. Lb. ! Lb.
% 0.1242 to 0.1248 1,300 | 1.677
% .1247 to 1251 1,300 3,698
I L2503 5,200 5,529
|

61783°—13——12
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TrsT 14955.

TENSILE TESTS OF STEEL SPECIMENS TAKEN FROM BROKEN RAIL
FROM TRACK IN YARD OF WATERTOWN ARSENAL.

For location of specimens see photograph. Nos. 1 and 2 refer to
specimens taken from head of rail, No. 3 specimens taken from junction
of web and base of rail.

Elastic limit. Tensile strength.
: Sectional Elongation in 2
Marks. Diameter.| ™5po, Stress Stress inches.
Load. | per square Load. per square
inch. inch.
In, Sq. in. Lb. Lb. Lb. Lb. In. P. et
B1 0.505 0.20 14,100 70,500 25,900 129,500 0.17 8.5
B2 505 .20 14,800 74,000 25,900 129,500 .24 12.0
B3 505 .20 14,100 70,500 26,000 130, 000 .30 15.0
D1 505 .20 14,400 72,000 25,800 129, 000 .24 12.0
D2 505 .20 14,000 70, 000 25,700 128,500 .25 12.5
D3 505 .20 14,100 70,500 25,900 129,500 .29 14.5
F2 505 .20 15,100 75,500 26,100 130,500 .20 10.0
F3 505 .20 14,100 70,500 25,900 129,500 .30 15.0
Hardness.
Elongation Diameter | Contrac-
Marks. slexclz g.it(l’(;l;‘ at fracture. | tion ofares. : sl Appearance of fracture.
Brinell. scleroscope.
In. In. In. Pael.
B 1 0.09%, 0.08% 0.48 9.5 235 33.5 | Fine granular.

B 2| .10, .14¥% .46 16.9 255 33.0 Do.

B3|k .13 .44 24.0 218 32.5 Do.

D1|.14% .10 .47 13.3 248 33.5 Do.

D2 eI 1] .46 16.9 241 32.0 Do.

D311, 12 .44 24.0 241 33.0 Do.

F2].08, .12% .47 13.3 248 33.0 Do.

F3|.13, .1* .44 24.0 241 32.0 Do.

TesT 14713.

REPORT UPON THE STRENGTH OF TEETH IN PAWL AND RACK OF
14-IN. D. C., MODEL OF 1907.

A section of the rack was cut off about 14 in. long, and the width
reduced to about that of the rack teeth. This piece of rack and pawl
was then held in the gripping jaws of the testing machine.

The teeth were engaged in the same relative position that they
occupy in the carriage. The center line of the testing machine
passed through the center of the pinhole in the pawl, and the center
of the bearing surfaces of the engaged teeth.

The diagonal line in Photograph 1200-B was used as a guide in
setting the pieces.

The load was applied gradually without noticeable effect until the
teeth began to bend. The inclined surfaces which resulted caused
the pawl and rack to separate about } in., due chiefly to springing
of the piston rod of the testing machine.



LOCATION OF TEST SPECIMENS.






FRACTURED

RAIL.

AL i g o e X







SHOWING SURFACE OF FRACTURE.,







NO.1, SECTION A. UNETCHED. X50. NO.2. SECTION E. UNETCHED. X50.

NO.3. SECTION A. ETCHED. X50.






NO. 4. SECTION A. ETCHED. X 50. NO. 5. SECTION E. X 50.

HELIOTYPE CO.- BOSTON









PHOTOGRAPH 1201B.






PHOTOGRAPH 12008B,
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A load of 324,000 Ib. was reached, then the test discontinued. The
teeth of the rack were displaced 0. 23 in. at the points as shown by
photograph 1201-B.

The deformation of the pawl teeth could not well be measured, but
the photﬁgraphs show it quite clearly, especially by the tool marks
in 1200-

It is believed that the ultimate strength of these teeth was reached.
To cause greater deformation in the carriage it would be necessary
to lock the pawl into its engaged position.

TrsT 14735.

SHEARING TEST OF RACK AND PAWL FOR 14-IN. D. C., MODEL 1907,
FOR WATERTOWN ARSENAL, WATERTOWN, MASS

Gauge lengths approximately 2.10 in.

A. B. C. 15,
Load.
Exten- |Compres-| Exten- |Compres-| Exten- |Compres-| Exten- |Compres-
someter. | sion. |someter.| sion. |someter. sion. |someter. | sion.
Lb. In. In. In. In. In. In. In. In.
20,000 0.1189 0.0029 0.0821 0.0021 0.0415 [—0.0015 0.0218 0.0008
40,000 L1197 . 0037 .0867 . 0067 . 0480 . 0050 . 0280 . 0070
............ .1198 . 0038 . 0865 . 0065 . 0480 . 0050 . 0280 .0070
2,000 . 1165 . 0005 . 0800 0 . 0430 0 .0210 0
45,000 . 1200 . 0040 .0892 .0092 . 0520 .0090 . 0325 L0115
50,000 . 1200 . 0040 .0910 .0110 . 0527 .0097 . 0332 .0122
2,000 . 1160 0 . 0800 0 . 0430 0 .0210 0
55,000 1211 0051 .0915 L0115 . 0538 .0108 .0341 .0131
60,000 1205 0045 . 0920 0120 . 0541 0111 0349 0139
2,000 1163 0003 . 0800 0 . 0430 0210
70,000 1241 0081 *.0940 0140 . 0559 0129 0362 0152
2,000 1160 0 . 0800 0 . 0430 0210
80,000 1268 .0108 . 0960 0160 0580 0150 0387 0177
............ 1298 4151 A et A S [ ) D R A e T i o e S
2,000 1168 . 0802 .0002 .0442 0012 0222 0012
100, 000 1308 .0148 0997 .0197 . 0620 0190 0432 0222
2,000 1168 7 0812 .0012 .0446 0036 0250 0040
120,000 1349 .0189 1039 .0239 . 0670 0240 0485 0275
2,000 1182 .0022 0832 .0032 .0500 0070 0287 0077
140,000 1402 .0242 1085 .0285 .0732 0302 50 0340
2,000 1200 .0040 0860 . 0060 .0542 0112 0330 1.0120
............ 1200 .0040 0852 .0052 .0530 0100 0327 0117
160,000 1465 0305 1143 0343 .0825 0395 0633 0423
2,000 1230 0070 0100 .0610 0180 0393 0183
180, 000 1610 1330 0530 .1000 0570 0786 0576
2,000 1370 0210 1 0265 .0757 0327 0520 0310
200, 000 1900 0740 1645 0845 .1298 1060 0850
2,000 1630 0470 1350 0550 . 1000 0570 0750 0540
220, 000 5 1085 2020 1220 . 1667 1237 1410 1200
2,000 1975 . 0815 .1700 . 0900 . 1330 . 0900 .1050 . 0840
240,000 . .1720 .2710 .1910 .2110 .1680 .1700 2.1490
2,000 .2730 . 1570 . 2380 . 1580 L1770 .1340 . 1440 .1230

Tpecuﬁens rested one hour under initial load.
eeth slipped out of mesh showing an opening of 0.15 in.

NortE.—A is the distance from a fixed point on the rack to a point on the Ist tooth of the rack meas-
ured parallel to the direction of the load. Similarly B is the distance to the Pomt of the second tooth
and C and D are similar distances measured on the 1st and 2d teeth of the paw:
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LOAD - LB,
260000
TEETH SLIPPING E
240000 E DUTLOF MESH __ L -===2)
| _—————1 o e L [
220000 i I I e e O e i I
s—”/r B e i |1 B | ——
-1 —
200000 5 {0 B et ){//%7; s
Et 25 —
180000 SET | ,,’,rsfr 2 fsET/J st |, 1
L 7
160000 |5 /V/ ] ,// y /|
b A AT e
140000 -4 / 7 7
1
120000 |4 1 [ / / / 7{ //
| A 11’ /
100000 £ A B MC | D
fiSi3 2ND ST /°2ND.
80000 TOOTH 0OTH TOOTF /. TOOTH PAWL..
{” RACK. }’RALK( PAWL [
9 d
60000 b
g g é
40000 7 7 U./ o
/20000 13 < / /
.010 .020 .030 .040 .050 .060 .070 .080.090 .100 .110 .120 .130 .140 .150 .160 .170 .180 .190 .200

JEST NO. 14735. COMPRESSION=IN.
SHEARING TEST OF PAWL AND RACK

14-IN, D.C. CARRIAGE, MODEL OF 1907.
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TesT 14715,

TENSILE TESTS ON 5-IN. HOLLOW DECK STANCHIONS, }-IN. WALLS,
FOR NEW YORK NAVY YARD, NEW YORK.

g Sltanchions 6 ft. 6 in. in length, fitted with drop forged heads and
eels.

No Manner of fastening head and | Tensile

0ot strength. Manner of failure.

Lb.

1 | Special fitting............ s 43,000 | Fractured the pipe or tubing in thread, at edge
of head or foot, 1§ in. from end.

2 stes [ S R S 56,900 Do.

3 | Screwed on taper thread..... 118,000 | Sheared the thread. At 117,000 lb. threads be-
gin to come out.

4l ey (i Vs R I R P ool 107,900 | Bent the head or foot and sheared the thread.

5 | Shrunk on and riveted...... 162,200 | Sheared two rivets and split the pipe or tubing
longitudinally at the two rivet holes.

6 | Screwed on parallel thread...| 163,100 | Fractured the pipe or tubing 5% in. from end.

ol Bhtnkont.cotues 2w s 107,000 | Drew head % in. and foot § in. from pipe or tub-
ing.

i PR (i Uil o SR I IERERE 120,400 | Drew head or foot 4% in. from pipe or tubing.
Carried away portion of tubing.

9 | Screwed on parallel thread...| 197,900 | Fractured the pipe or tubing 5% in. from end.
Diameter of tubing after fracture, outside 5 in.,
inside 4.25 in., # in. thick,

10 | Shrunk on and riveted.......| 175,200 | Sheared one rivet and split the 1Illipe or tubing
longitudinally at the two rivet holes.
i Welded s Xl nerl. ae Sl Lo 221,600 | Fractured the pipe or tubing 13 in. from end.

Diameter of tubing at point of fracture, out-
side 4.75 in., inside 4.15 inches.

bR DS s (1R SR e SRR 209,200 | Fractured the pipe or tubing 13 in. from end.
Elongation of tubing measured on two gauged
lengths including #-in. opening at fracture
as follows:

After fracture............84.20in.  78.30in.
Before fracture........... 80.35in.  74.45in.

Elongation............. 3.851in. 3.851in.

Sharp snapping sounds occurred at the following loads: 66,900
1b., 78,000 lb., and 81,100 1b.
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TrsT 14717.

TENSILE TESTS OF THREE STEEL SPECIMENS FOR SPRINGFIELD
ARMORY, SPRINGFIELD, MASS.

For standardizing testing machine at armory with large machine
at Watertown Arsenal.

[Inch section in which fracture occurred is marked thus *.]

[ Elastie limit. Tensile strength.
Diameter. Se:ggnal ; o » .
: Tess per tress per
Load. |siuareinch,| Load. square inch.
In. 8gq. in. Lb. Lb. Lb. Lb.
0.505 0.20 | -12,600 63,000 19,900 99,500
-505 -20 14,400 72,000 21,100 | 105,500
1505 20 13,100 65,500 20,200 | 101,000

Elongation in Elongation of ?é??te- Con-
2 inches. el aote

2 froc. traction| Appearance of fracture.
tions. ture. of area.
In. P. ot In. In. In., P.ct:
0.55 27.5 | 0.17, 0.38* 0.32 59.8 | Finesilky; cup shaped.
.51 25.5 <12, :39F .32 59.8 | Fine silky.
.56 28.0 .19, .37* .34 54.6 Do.
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TrsT 14733.

TENSILE TESTS OF FIVE STEEL SPECIMENS FOR CALIBRATION OF
' THE EMERY TESTING MACHINE, BETHLEHEM STEEL CO.

Steel specimens taken from bar of forged steel (either No. 1 or

No. 2), furnished by the Bethlehem Steel Co. Tested on 800,000-1b.
machine.
[Inch section in which fracture occurred is marked thus *.}

Elastic limit. } Tensile strength.
Marks. Diameter. Sectional
areg: Load Stressper | oo Stress per
*  |squareinch. *  |squareinch.
In. Sq. in. Lb. Lb. Lb. Lb.
D 2676~ 2 0. 5048 0.20014 7,400 36,974 13,822 69, 062
D 2676- 4 5048 .20014 7,400 36,974 13,750 68, 703
D 2676- 6 5050 . 20030 7,400 36,944 13,740 68, 597
D 2676- 8 5050 . 20030 7,400 36,944 13,755 68,672
D 2676-10 5051 . 20038 7,500 37,430 13,810 68,920
Elongation in Elongations li)g?r;;e- Contrac- Appearance of
Marks. B inch see- tion of
2 inches. tions. {rac- aTes. fracture.
ure.
In. P.cet. | In. In. In. Pl
D 2676~ 2 0.75 37.5 | 0.29, 0.46* 0.31 62.29 | Fine silky.
D 2676~ 4 .74 37.0 .44% .30 .30 64.68 | Fine silky; cup
shaped.

D 2676- 6 .76 38.0 .34, 4% .31 62.32 | Fine silky.

D 2676- 8 .7 37.0 .49,% .25 .30 64.71 Do.

D 2676-10 .76 38.0 J43.% .33 .30 64.72 Do.
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TrsT 14823.

TENSILE TEST OF STEEL SPECIMENS FOR CALIBRATING E MERY-
TESTING MACHINE AT SOUTH BETHLEHEM, PA., FOR W. D. GREET-
HAM, UNITED STATES NAVY, INSPECTOR OF ORDNANCE.

Elastic limit. Tensile strength.
v : Sectional
Marks. | Diameter. | =% 00 Stress per Stress per
Load. square Load. square
inch. inch.
In. 8q. in. Lb. Lb. Lb. Lb.
Z 2768 0.5052 0. 20043 8,400 41,910 13,500 67,358
7 2784 . 5052 .20043 11,700 58,379 21,400 106, 760
NEATRE Elongation in 2 Elfl?cg}?tsigg Diameter traggg;l of | APppearance of
inches. Sios at fracture. area. fracture.
In. P, et In. In. In. el
Z 2768 0.74 37.0 10.34, 0.40 0.32 59.8 | Finesilky.
Z 2784 .44 22.0 21 .23 .39 40.3 | Silky.
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TestT 14823.

TENSILE TEST OF STEEL SPECIMENS FOR CALIBRATION OF EMERY-
TESTING MACHINE AT SOUTH BETHLEHEM, PA., FOR W. D. GREET-
HAM, UNITED STATES NAVY, INSPECTOR OF ORDNANCE.

Marks, Z 2764.

Diameter, 0.5047 in.
Sectional area, 0.20012 sq. in.
Gauged length, 2 in.

Applied loads. Elongations.
Remarks.
Load. Pe{gc U8T€ | 1 2inches.| Per inch.
Lb Lb. In. In
1,020 5,094 0. 0
2,040 10,194 .0003 00015
5,100 25,485 L0014 00070
6,120 30,581 .0018 00090
6,324 31,601 . 0020 00100
6,528 32,620 .0021 00105
6,732 33,640 . 0022 00108
6,936 34, 660 . 0022 00110
7,140 35,679 . 0023 00115
7,344 36,698 . 0025 00123
7,548 37,720 . 0025 00125
7,752 38,736 . 0026 . 00130
7,956 39,755 . 0028 .00138 | Elastie limit.
8,160 40,778 .0345 .01725
8,364 41,795 . 0362 . 01810
8,568 42,812 . 0387 . 01935
13,566 B7TRD od .- Sl s S Tensile strength.

Elongation of inch sections, 0.36, 0.35 in.
Elongation after fracture, 0.71 in.=35.5 per cent.
Diameter at fracture, 0.32 in,

Contraction of area, 59.8 per cent.

Position of fracture, at the middle.

Appearance of fracture, fine silky; cup shaped.
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TesT 14823.

Marks, Z 2773.

Diameter, 0.5052 in.
Sectional area, 0.20044 sq. in.
Gauged length, 2 in.

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inch.
Lb. Lb. In. In.
1,020 5,089 0, 0.
2,040 10,179 . 0002 . 00008
5,100 , 446 . 0009 00045
6,120 30,533 . 0013 00065
6,324 31,552 . 0014 00070
6,528 32,707 . 0015 00075
6,732 33,590 . 0016 00080
6,936 34,605 . 0017 00083
7,140 35,622 . 0018 00088
7,344 36,640 . 0018 00090
7,548 37,660 . 0019 00095
7,752 38,675 . 0020 00100
7,956 39,695 . 0021 00105
8,160 40,715 . 0022 00108
8,364 41,730 . 0023 00115
8,568 42,750 . 0025 . 00123 | Elastie limit.
8,670 43,258 . 0042 00210
8,772 43,763 . 0456 02280
8,976 44,782 . 0469 02345
13,668 BRAGIFal o B b L Tensile strength

Elongation after fracture, 0.71 in. in 2 in.=35.5 per cent.
Elongation of inch sections, 0.49,* 0.22 in.

Diameter at fracture, 0.32 in.

Contraction of area, 59.8 per cent.

Position of fracture, 1.25 . from the neck.

Appearance of fracture, fine silky; cup shaped.
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TesT 14823.

Marks, Z 2780.

Diameter, 0.5050 in.
Sectional area, 0.20036 sq. in.
Gauged length, 2 in.

189

Applied loads. Elongations.
Per Remarks.
Total. square |In2inches.| Perinch.
inch.

Lb Lb. In. In

1,020 5,092 0. 0.

2,040 10,185 . 0004 00020

6,120 30, 555 . 0019 00095

, 160 40,740 . 0026 00130

9,180 45,834 . 0030 00150

9,384 46,852 0031 00155

9,588 47,870 0032

9,792 48,890 0033 00165

9,996 49,910 0034 00170
10,200 50,923 0035 00175
10,403 51,940 0036 00180
10, 608 52,960 0037 00183
10,812 53,980 0038 00188
11,016 55,000 0039 00195
11,220 56,019 0040 00200
11,424 57,041 0041 00203
11,628 58,059 . 0042 00210
11, 830 59, 064 . 0044 .00220 | Elastic limit.
12,036 60, 710 . 0167 00835
12,240 61,110 . 0172 4
21,521 JOE ARG oled i it T s i Tensile strength.

Elongation after fracture, 0.44 in. in 2 in. =22 per cent.
Elongation of inch sections, 0.29,* 0.15 in.

Diameter at fracture, 0.39 in.

Contraction of area, 40.3 per cent.

Position of fracture, 1 in. from the neck.

Appearance of fracture, silky.
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TeEsT 14823.

Marks, Z 2789.

Diameter, 0.5053 in.
Sectional area, 0.20060 sq. in.
Gauged length, 2 in.

Applied loads. Elongations.
Remarks,

Load. Peg;gﬁx'are In 2 inches.| Per inch.

Lb. Lb. In. In.

1,020 5,085 0. 0.

2,040 10,170 . 0003 00015

6,120 30,510 .0016 00080

8,160 40, 682 . 0024 00120

9,180 45,768 . 0028 00140

9,384 46, 780 . 0029 00145

9,588 47,800 .0030 00148

9,792 48,820 .0030 00150

9,996 49,836 ~0031 00155
10,200 , 850 ~0032 00160
10,403 51,870 .0033 00163
10, 608 52, 890 0034 00170
10,812 53,900 0035 00175
11,016 54,920 0036 00178
11,220 55,935 . 0036 .00180
11,424 56, 960 .0038 .00190 | Elastic limit.
11,576 57,710 0087 00435
11,830 58,950 0140 00700
12,036 60,010 .0149 .00745
12,240 61,020 .0163 . 00815
21,622 107, 690 ! ........................ Tensile strength.

Elongation after fracture, 0.45 in. in 2 in. = 22.5 per cent.
Elongation of inch sections, 0.19, 0.26* in.

Diameter at fracture, 0.39 in.

Contraction of area, 40.3 per cent.

Position of fracture, 1.25 . from the neck.

Appearance of fracture, silky.
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STRESS - LB. PER SQ. IN.

g |
50000 lg
L
40000 oS ! !
, 1 /

30000 J

/ /
20000 / I / /

/Z 2764 IZ. 773 2780 /Z 2789

[z
10000 1 1
[

I

0 .001.002 0 .001.002
.001 .002 0 .001.002 ELONGATION - IN. PER IN.
TEST NO. 14823.
TENSILE TEST OF STEEL SPECIMEN
FOR INSPECTOR OF ORDNANCE U.S.N. AT SO, BETHLEHEM, PENN,
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TesT 14861.

TENSILE TEST OF STEEL SPECIMENS FOR CALIBRATION OF TEST-
ING MACHINE AT THE PARK WORKS OF THE CRUCIBLE STEEL (O.
OF AMERICA, PITTSBURGH, PA.

[Inch section in which fracture occurred is marked *.]

|
2 Syt | e 5 Elongation in 2
Elastic limit. Tensile strength. TtiaHen.
Marks. | Diameter. Secat;g;lal
i Stress per Stress per
Load. square Load. square Inch. |Per cent.
inch. inch.
In. 8q. in. Lb. Lb. Lb. Lb.

2 0.5046 0.19999 8,260 41,302 14,590 72,960 0.68 3

4 5043 19974 8,470 42,408 14,590 73,046 68 34.0
6 5045 19990 8,470 42,418 14,480 72,440 72 36.0
8 5039 19942 9,080 45,532 14,380 72,110 69 34.5
10 5048 20013 8,770 43,820 14,480 72,355 67 33.5
12 5049 20021 8,360 41,758 14,590 72,872 70 3

Elongation | Diameter | Contrac-
Marks. in inch at tion of Appearance of fracture.
sections. fracture. area.
In. In. In. Pl

2 | 0.25, 0.43% 0.33 7.2 | Fine silky.

4 L44.% .24 .32 59.8 | Silky.

6 .29, .43* .33 57.2 | Finesilky

8 L37,% [ 32% .34 54.6 | S i’)

10 .46,% .21 .33 57.2 0.

12 .46,% .24 .33 57.2 Do.
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TENSILE TEST OF SIX STEEL SPECIMENS FOR TITUSVILLE FORGE
CO., TITUSVILLE, PA.

These six specimens are in connection with the standardizing of
the new Riehlé 150,000-1b. testing machine at the Titusville Forge

Co., Titusville, Pa.

TEST 14947.

[Inch section in which fracture occurred is marked thus *.]

s Timi . Elongation in 2
Elastic limit. Tensile strength. ehoss
Marks. |Diameter. Se;égnal \
2 Stress per; Stress per
Load square Load. square Inch. | Percent.
inch. inch.
In. Sgq. in. Lb. Lb. Lbd. Lb.
2 0.5040 | 0.19951 13,770 69, 024 16,116 80,775 0.39 19.5
4 . 5049 .20023 13,872 69, 280 16,116 80,480 .39 19.5
6 .5039 .19942 13,770 69,045 16,014 80, 310 .39 19.5
8 . 5045 .19990 13, 566 67,862 16,116 80, 625 .40 20.0
10 .5049 .20023 | 13,668 68,262 16,014 79,980 .40 20.0
12 L9044 .19980 13,770 68,920 16,014 80,160 .40 20.0
Hardness.
Marks, | Elongationin %tag}:;er Ct(;(r)xrtlrg? Appearance of fracture.
inch sections. e e Brinell Shore
2 e method sclero-
* | scope.
In. In. In. P, et.
2 0.30,* 0.09 .33 57.1 166 29.0 | Fine silky; cup shaped.
4 .30,* .09 .32 59.8 163 28.5 | Fine silky.
6 .30,* .09 .32 59.6 163 30.0 Do.
8 .32,* .08 .32 59.7 163 28.0 Do.
10 .09 .31* .32 59.8 163 29.0 Do.
12 b7 R+ .32 59.7 163 29.0 Do.

Elastic limit not
61783°—13. 13

well defined.
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TesT 14949.

TENSILE TESTS OF THREE STEEL SPECIMENS FOR BUILDERS IRON
FOUNDRY, PROVIDENCE, R. L

For use in calibrating testing machines at their works and at Brown ‘
University, in connection with Builders Iron Foundry contract for
12-in. M. C., Model 1896 M111.

Elastic limit. Tensile strength.
Marks. | Diameter. Segégnal o 7
2 ress per tress per
Load. \shareinch. 034 lsouareinch.
In. Sq. in. Lb. Lb. Lb. Lb.
1 0.7973 0.49938 21,930 43,915 37,128 74,324
3 .7982 . 50020 23,154 46,290 36, 800 73,540
5 L7981 . 50012 23, 562 47,115 36,414 72,808
Elongation in8 | t .
ongation in t
inches. Diameter| Contrac: o
at frac- +| tiom of Appearance of frac-
ture. ared- | Brinell | Shore i
Inches. | Percent. method. | method.
In. (P ct
2.06 25.75 0.57 48.9 118 29.0 | Fine silky.
1.95 24.37 .59 45.3 126 28.0 Do.
1.97 24.62 58 47.2 118 28.5 | Fine silky; cup
shaped.

.o
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TesT 14697.

TENSILE TESTS OF SAMPLES OF THREE-STRAND MANILA ROPE FOR
WATERTOWN ARSENAL.

Samples prepared for testing with eye splices at the ends. Splices
wet 7 hours before testing. Length between splices, 5 to 6 feet.

| Actual— ] Tensile strength.
bl;rolr\g ! Igglclgga_'l : Sectional
ale No. : area.
ference. Circum- : Stress per
ference. Diameter. I Load. square inch.
SN s In. In. | Sqin. Ib. b,
| 8.00 8.90 2.90 | 6. 61 48, 400 7,320
2 8.00 9.10 2.87 | 6.47 44,500 6, 880
3 8.00 9.00 2:95 | 6.83 43.700 6,400
4 8.00 8.95 2.90 | 6. 61 45,100 6,820
( —— . pgra
From Length of | Weight of | Breaking
bale No. | sample. sample. length.t : Parted.
;\ Ft. in. Lb. Ft.
1 17 10 34 25,300 | 1strand at the splice.
2 18 4 34 24, 000 Do.
3 18 1 34 23,200 Do.
4 17 11 33 24,300 Do.

1 The “breaking length” is a term which is in use in Germany in reference to material of which it is
difficult to obtain the cross-sectional area accurately, such as paper, leather, rope, etc. It is the length
in feet which a specimen must have in order to break of its own weight when suspended by one end, and
is computed by dividing the ultimate tensile strength in pounds by the weight of the specimen in pounds

per foot of length. .
The merit of this determination lies in its definiteness and, in the case of material purchased by weight,
in the fact that “loading” the material carries its own penalty.

TesT 14698.
ADDITIONAL TESTS ON MANILA ROPE.

E Nominal— Actual— ‘ Tensile strength.
Sectional
st Diame; Circum- : Circum- Bica. Stress per
ter. ference. Diameter. ference. Load. square inch.
In. In. In. Sq. in. Lb, 8q. in.
T RPN o e i 0.37 | 1.35 0.108 1,220 11,300
2 5.00 1.80 | 5. 65 2.54 22,100 8,700
3 11.00 3.85 | 11.85 11.64 71,300 6,130
Length of | Weight of | Breaking
0 sample. sample. length. Parted.
Ft. in. Lb. Ft.
1 17 9 2 28,900 | 1strand 17 in. from the splice.
2 18 4 14 28,900 | 1strand at the splice.
3 18 4 65 20,100 Do.
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TesT 14699.

TENSILE TEST OF ONE SAMPLE OF THREE-STRAND MANILA ROPE
FOR WATERTOWN ARSENAL, MASS.

Sam}}l)le prepared for testing with eye splices at the ends. Splices

wet 7 hours before testing. Length between splices about 6 feet.
Actual. ‘ Tensile strength. l I
Sectional‘ ok Length l Weight | Breaking
: i e I arens | Stress per of sample. of sample.| length. Parted.
Circum- | Diam: e dfntal
ference. | eer. ; 2 5o |
' | ‘ i
i
In. In. Sgq. in. Lb. { Lb. ‘ ¥l el e 5 % Ft.
9.90 3.20 8.04 | 49,800 } 6,200 | 19 | 46 20,600 | 1strand at middle
| | L ’ of length.
I

Tes 14716:

TENSILE TEST OF THREE-STRAND MANILA ROPE FOR WATERTOWN
ARSENAL, MASS.

Rope received on P. O. 9427.

Length, circumference, and diameter taken while under stress of
2,600-pound tension. Circumference and diameter taken at three
places.

Circum- -
forence. Diameter.
In. In. o
Northend....... 10.85 { g:i‘;;g: 2
Centers o= 0. o 10.90 | 3,34,3.35
Southend....... 10.90 | 3.36,3.48

Sample prepared for testing with eye splices at the ends.
Length Eetween ends of splices: 3 ft. 9 in.

Length from inside to inside of eyes: 6 ft. 7 in.

Splices wet 15% hours before testing.

| | 1
Average. l | | ; | Tensile strength.
o | Sec- | Tength | Weight | Breaki !
na. N en; l V e1g reaxKing, »
circum-| . . tional | ¢ o mple. ofsa.mple.| length. | Stress per Parted.
ference, (Circum-| Diam- | area. | | | Load. | square |
*|ference.| eter. i [ : ok |
e TR i 1 | | 5
| | | |
In. | In. | In. |Sqin.| Ft In.| Ib. 0z | Ft. Ib. b,
11 11. 85 3.85 ‘ 11.64 18 10 65 12 | 20,750 | 73,500 6,320 | 1 tSt!‘?{ﬂd at first
| | L UCK.
i ‘ | 1
| ! |
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TesT 14719.

TENSILE TEST OF ONE SAMPLE OF THREE-STRAND MANILA ROPE
FOR WATERTOWN ARSENAL, MASS.

Sample prepared for testing with eye splices at the ends. Splices
wetted seven hours before testing. Length between splices, 6 t. 4} in.

l [ Tensile
|
e s : : trength
Length of 1 Weight | Breaking | Circum- : Sectional 4 2
sample. Iof sample.| length. | ference. Diameter. area. Load. sql,f_;re Parted.
| | | inch.
' z t |
Ft. In. Lb. Ft. In. In. Sqg. in. Lb. Lb.
19 5 1 27,754 6. 05 1.94t02 2.96 24,300 8,209 | 1strand 17in.
| from end of
| splice.

TesT 14769.

TENSILE TESTS OF SAMPLES OF THREE-STRAND MANILA ROPE FOR
WATERTOWN ARSENAL, WATERTOWN, MASS.

Prepared for testing with eye splices at the ends. Splices wetted
2% to 4% hours before testing. Length between splices, 6 ft. 3 in.

1 Average.
e : Nominal
Length | Weight | Breaking| °';
P. 0. No. of sample. of sample.| length. ?eligggé' Ciroiimn: Y
forenca. Diameter.
e
Ft. In. | Lb. oz. Lb. In. In. In.
490 (balo Iz s 0 o on Gk e 18 4 35 34,800 2} 2.60 0.85
402 Chale 2yt Il L s S 18 9 3 5% 37,600 2% 2.68 .85
Tl o P e FRECS] 3 2| 36,400 21 2.70 .85
B2L(DRIe2) .l e Nl e e 18 =351 8 & 37,000 2% 2.70 .85
R i c s b s e S Sl IR 4 2 37,800 3 3.20 1.08
i e 3y [ e R e R i 18 5 4 13% | 33,800 3 3.20 1.08
d02 (balent . it o oo Xl 18 1 3.0 34, 600 b 5. 60 1.79
492 (bala D) ol ok U F S LR el LR 19 -2 13 10 36,400 5 5.65 1.83
492 hale 8) Bt e D e 18,548 13...0 36,000 5 5.85 1.86
Tensile strength.
B Onang: o S o Parted.
1 Tond =l Stress per
©  isquareinch.
Sgq. in. b. | Lb.
492 (bale 1)... 0. 567 6,300 | 11,100 | 1 strand 8 in. from splice.
492 (bale2). .. . 567 6,700 11,800 | 1 strand 22 in. from splice.
621 (balel)... . 567 6,300 11,100 | 1 strand at the splice.
621 (bale 2)... 567 6, 600 11, 600 Do.
L e Sl e .916 8,400 9,170 | 2 strands at the middle.
o AR T .916 8, 900 9,710 | 1 strand at the splice.
492 (bale 1)... 2.51 24, 900 9,920 | 1strand at the middle.
492 (bale 2)... 2.63 25,900 9,840 | 1strand 8 in. from splice.
492 (bale 3). .. 2:7% 25,100 1 9,260 | 1strand 28 in. from splice.
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TrsT 14781.

TENSILE TESTS OF 11-IN. 3-STRAND MANILA ROPE FOR WATERTOWN
ARSENAL, MASS.

The tests were for the purpose of determining the relative value of
preparing the ends for testing.

Both samples were from the same coil of rope. One sample was
prepared with eye splices at the ends. The splices of thissample were
wet 17 hours before testing. The other sample was 10 ft. 6 in. long
over all. The ends were bent around a diameter of 6 in. and brought
back on the standing part of rope for a length of 42 in. and ends of rope
knotted. The length between the inside of bend where the two parts
of rope came together and the knots were parceled with 3-strand tarred
hemp rope 0.63 in. diameter and 2.06 in. circumference; over this it
was again served with 3-strand tarred hemp rope 0.36 in. diameter
and 1.10 in. circumference. The entire sample was then wrapped
ari)und with strips of canvas 4 in. wide, the strips overlapping each
other.

This sample was prepared at the Charlestown Navy Yard, Boston,
Mass., and 1s said to be the Navy Department’s method of preparing
specimens of rope for test purposes.

- Sample with eye splices at the ends:

Length of sample at 2,500-1b. tension, 10 ft.

Weight of sample, 35 lb. 8 oz.

Breaking length, 17,350 ft.

Nominal circumference, 11 in.

Average circumference, 11.70 in.

Average diameter, 3.85 in.

Sectional area, 11.64 sq. in.

Length between ends of splices, 24 in.

Tensile strength: 81,600 1b.=7,010 !b. per sq. in.

Parted: 1 strand in the splice.

Sample prepared at Charlestown Navy Yard, with ends parceled
and served:

Length of sample over all, 126 in.

Length at each end, parceled and served, 42 in.

Rope from same coil as spliced sample.

Sectional area, 11.64 sq. in.

At 66,200 lb. one end parceled and served, slipped.

Tensile strength : = 92,300 1b. =7,920 Ib. per sq. in.

Parted: 2 strands at back side of pin.
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TesT 14831.

TENSILE TESTS OF THREE SAMPLES OF THREE-STRAND MANILA
ROPE FOR WATERTOWN ARSENAL, MASS.

Samples pre%ared for testing with eye splices at the ends. Splices
wet six hours before testing. Length between splices 5 ft. 7 in. to

6 ft. 6 in.
Toos : Length of | Weight of | Breaking | Circum-
£0: Nominal size, sample. sample. length. ference. |
Ft. in. Lb. oz. Ft. In.
1486 | % in. diameter. 18 00 00 13% 25,600 1.35
1457 | 6 in. circum-
ference. - . ... 17 113 19 00 25,330 6.70
1457 | 8 in. circum-
ference...... 1731 34 00 18,380 9.00
Tensile strength.
Fooats : Diame- |Sectional S
Nominal size. o Hren Stress per Parted.
| Load. square
| inch.
|
In. Sq. in. Lb. Lb.
2 in. diameter.. 0.43 0.145 1,200 8,270 | 1 strand 6 inches from end of splice.
6 in. circumfer- 2.25 3.98 26,800 6,730 | 1strand 17 inches from end of splice.
ence.
8 in. circumfer- 2.93 6.74 34,900 5,170 | 1strand 22 inches from end of splice.
ence.
REQUIREMENTS.

Rope 1 in. and over in diameter must have a tensile strength of not
less than 7,000 1b. per sq. in.

Rope less than 1 in. in diameter must have a tensile strength of not
less than 9,000 lb. per sq. in. '
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TEST 14846.

TENSILE TEST OF A SAMPLE OF THREE-STRAND MANILA ROPE FOR
WATERTOWN ARSENAL, MASS.

Sample prepared for testing with eye splices at the ends. Splices
wet 24 hours before testing. Length between splices =6 ft.

Tensile strength.
Nominal

P.O size (cir- | Length | Weight [Breaking | Circum- | Diame- | Sectional |
e cumfer- |of sample./of sample.| length. | ference. ter. area. |Stress per
ence). Load. | square
\ | inch.

In. Ft. Lb. oz. Ft. In. In. Sq. in. ‘ b=t =5 D
1617 3 18 4 8 30,000 3.07 1.04 0.849 | 7,500 | 8,840
PARTED.

P.0.1617. 1 strand 13 in. from end of splice.
REQUIRED.

Rope 1 in. and over in diameter must have a tensile strength not
less than 7,000 lb. per square inch.

TrsT 14846.

TENSILE TESTS OF THREE SAMPLES OF THREE-STRAND MANILA
ROPE FOR WATERTOWN ARSENAL, MASS.

Samples prepared for testing with eye splices at the ends. Splices
wet 2% hours before testing. Length between splices =6 ft.

|
| :
Length | Weight 1 Break- : [
P. 0. | Nominal size. | of ol “ ing %:gggg'
| sample. | sample. ‘ length. *
| |
| Ft.in.| Oz | e In.
Balel.. 1579 | -in. diameter.| 18 3| 123 | 25,750 1.28
Bale2.. 16790 [ 2 de. ..ok | 18 3 | 12° | 24,980 1.25
Bale3.. g Fiyit N A 1 [ S “ 18 1 i 1 | 31,100 1.25
Tensil}e1
X . strength.
Diam- | Sectional
B0 e ares. ‘ Parted.
Load. | Stress. |
|
Lbs.per
In. Sgq. in. Lb. | sq.inm.
Balel..| 1579 0.40 0.126 | 1,100 | 8,720 | 1strand, 21in. from
end of splice.
Bale2..| 1579 .39 .119 | 1,025 | 8,610 | 1strand,12in. from
end of splice.
Bale3..| 1579 .40 .126 | 1,180 | 9,360 | 1strand,33in. from
end of splice.
REQUIRED.

Rope 1 in. and over in diameter must have tensile strength not
less than 7,000 Ib. per sq. in., and rope less than 1 in. diameter not
less than 9,000 1b. per sq. in. in tensile strength.
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TEsT 14853.

TENSILE TESTS OF A SAMPLE OF THREE-STRAND MANILA ROPE FOR
WATERTOWN ARSENAL, MASS.

Sample prepared for testing with eye splices at the ends. Splices
wet 4% hours before testing. Length between splices =6 ft.

|
| Tensile
ng);xlli-i ¢ str_enézth
y Length| Weight | Break- | ~: 4 Diam. | Sec- | (required, 7,000
sP.0. | 2 | of | ing |Qireum- Diam-| o) | pounds). Parted.
¢ umfor. |sample. [sample. | length. : - | area.
ence), Load. | Stress.
Lbs. per
In. | Ft.in.|  Lb. Ft. In. In. |8Sq.in.| Lb. | sq.in.
1457 81 T17-19 34 | 19,270 9 3 7.07 | 36,900 [ 5,220 lfstraud l(;)in.f
rom end o
splice.

TesT 14853.

TENSILE TESTS OF SAMPLES OF THREE-STRAND MANILA ROPE FOR
WATERTOWN ARSENAL, MASS.

Specimens prepared for testing with eye splices at the ends.
Splices were wet 4% hours before testing. Length between splices,

6 ft.

Tensile strength

(required,
a1 sisa | Length| Weight| Break-| © :
. |mnalsize| Leng eight| Break- ir- e Feh
P.O.| (cir- | of of | ing |cumfer| Dism- Section Parted.
cumfgr- sample.|sample.| length. | ence. 1 2 Stress
ence). per
Load. square
inch.

ne Bt ol  Lb, In. In. |Sq.in.| Lb Lb.
6. 60

Ft. 5 .
22, 600 8.85 2.90 43,800 | 6,640 | 1strand in the

11,683 8| 18 1 35
splice.
2| 1,68 8] 17 9 33 | 18,350 8.85 2.90 6.60 | 34,100 | 5,170 | 1 strand 7 in.
from end of

splice.
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TrsT 14880.

TENSILE TESTS OF SAMPLES OF THREE-STRAND MANILA ROPE FOR
WATERTOWN ARSENAL, MASS.

Samples prepared for testing with eye splices at the ends.

Splices
wet 4% hours before testing. Length between splices, 6 ft.

Tensile strength
(required,
Nomi- 7,000 1bs.).

nalsize | Length| Weight| Break-| Cir- : Eeilvelt
P.O.| (cir- otg of ing |circum- 2}%?' Saﬁc;;g: Parted.

cumfer-[sample. [sample. | length. | ence. i 2 Stress
ence). er

Load. sqglare

inch.

In. | Ft in.| Lb. Ft. In. In. |8q.in.| Lb. Lb.

1,745 8118 36 | 23,550 8.75 2.92 6.70 | 47,100 | 7,029 | 1 strand 14 in.
from end of
splice.
39,500 | 5,783 | 1 strand 25 in.
from end of
splice.

=

2| 1,745 8117 10 35 | 20,120 8.95 2.95 6.83

TrsT 14906.

TENSILE TEST OF SAMPLE OF THREE-STRAND MANILA ROPE FOR
WATERTOWN ARSENAL, MASS.

Samkﬁe prepared for testing with eye splices at the ends.

t 1 Splices
wet 15 hours before testing. Length between splices, 6 feet.
Tensile strength
(required, 7,000
Nom- - pounds).
inal |Length ‘Weight | Break- |~: i v ec-
P.O.| size of of ing ?gggé% Dlg‘épe tional Parted.
(diame-[sample. sample. | length. g ¥ area. Stress
ter). per
: Load. square
inch.

In. Ft. in.| ILb. Ft. In. In. | Sg.in.| Lb. Lb.

1457 28| 18 3 36 | 26,000 9.02 2.98 6.97 | 51,300 | 7,360 | 1strand 12in.from
end of splice
complies with
the require-
ments.
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TesT 14936.

TENSILE TEST OF SAMPLE OF THREE-STRAND MANILA ROPE FOR
WATERTOWN ARSENAL, MASS.

Sample prepared for testing with eye splices at the ends. Splices
wet 3% hours before testing. Length between splices, 6 feet.

Tensile strength.
Re- Re-
Nom- Gl quired. | sults.
inal |Length |Weight | Break- G Di- | Sec-

P, O, (d:_aize of1 ofl lin%h for atgle- tional Parted.

iame- [sample. [sample. | length. r. | area.

ter). e Load. S;r:fs Stress
square | per
inch |square
not less| inch.
than—

In. | Ft.in.| Lb. Ft. In. In. |8Sq.in.| Lb. Lb. Lb.

1683 2%} 18 5 34| 31,500 [ 9.00 | 2.97] 6.93| 58,300 | 7,000 | 8,412 | One strand
18 in. from
end ofsplice.

1457 28| 18 7 38 | 26,300 | 9.10 | 2.99 | 7.02 | 53,900 | 7,000 | 7,678 Do.

TesT 14784.

TENSILE TEST OF A PIECE OF $-IN. STEEL WIRE ROPE FOR
FOUNDRY CRANE AT WATERTOWN ARSENAL, MASS.

Length of specimen, 60.50 in.=6 ft. % in.
Diameter of rope, 0.38 in.

Number of strands, 6.

Number of wires per strand, 19
Diameter of wire, 0.024 in.

Core or center, hemp.

Tensile strength =8,990 1b.

Parted, 3 strands at lead grips.
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TesT 14791.
- TENSILE TESTS OF A PIECE OF }-IN. STEEL ROPE FOR WATERTOWN
ARSENAL.

Represents 410 ft., received January 24, 1912.
Length of specimen, 121 in.=10 ft. 1 in.
Diameter of rope, 0.47 in.

Number of strands, 8.

Number of wires per strand, 19.

Diameter of wires, 0.019 to 0.029 in.

Core or center, hemp or sisal.

TWO TESTS MADE ON SPECIMEN.

Tensile
strength. Parted.
b |
Firstitestoass. ot 14,700 ‘ 4 strands at edge of lead jaws. |
Second test. . ... 14,900 | 0. |
| |

TesT 14797.

TENSILE TEST OF A PIECE OF $-INCH STEEL WIRE ROPE FOR WATER-
TOWN ARSENAL, MASS.

Rope received on P. O. 7454.

Rope Ere})ared for test with closed sockets at the ends.
Length of specimen, 71 in. = 5 ft. 11 in.

Diameter of rope, 0.82 in.

Number of strands, 6.

Number of wires per strand, 41.

Diameter of wires, 4 = 0.014; 37 = 0.036.

Core, hemp.

Tensile strength, 33,400 1b.

Parted, three strands at edge of socket.
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TesT 14830.

TENSILE TESTS OF SAMPLES OF S TEEL WIRE ROPE FOR WATERTOWN .
ARSENAL, MASS.

Rope received from storehouse.
Rope prepared for test with closed sockets at the ends.

DIMENSIONS.
Di: vires.
Nominal| Length | Diame | Number |y | Diameter ofwires |;
105 size (di- | between ter of of ofuwir Core.
ameter). | sockets. rope. | strands. - Stiands. |: Taches
In. Ft. in. In.
1563 3 9.7 0.39 6 e e e 0.017 | Hemp.
1255 3 9 7 .53 8 19 { ) e }Sisal or hemp.
1563 B 9 7% i 8 b T T O el . 030 Do.
1660 B3 9 4 .61 6 LY S .028° | Hemp.
7454 ‘. B oG .81 6 41 { i e } Do.
Nominal | Tensile .
] strength. Parted. Required.
In. Lb. Lb.
3 12.400 ) 1-6'5irands at Sockehs ol e 2ol SosE bna ol i el s Lo o 10,600
3 18,9001 7 strands.at sockel. s ope s ooy 19,000
P 24,800 | 2 strands 30 in. from end of socket 24,000
<% 26,700 | 1 strand 36 in. from end of socket . ..... 24,600
3 42,200 | 3 strands 13 in. from end of socket | 25,000
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TesT 14921.

TENSILE TESTS OF ¥ AND 4 IN. STEEL WIRE ROPE FOR WATERTOWN
ARSENAL.

Rope received from storehouse on P. O. 1910.
Rope prepared for test with closed sockets at the ends.

%IN. EXTRA PLIABLE HOISTING ROPE PLOUGH STEEL.

Number ! {
s Length e N ! |
Size Number | of wires | Diameter | o
diameter.. Eggg:fsn of strands.| per of wire. | Core. | Breaking strength.
i ¥ strand. |
|
In. Ft. in. In.: =4
Required... ... E Xy oM T 6 b R R | Hemp...| Not less than 12}
| net tons.
Resulta:'"..... 0.61 9 8% 6 37 0.027 J o0 )20 100,

Parted: Two strands 13 in. from end of socket. Complies with
requirements.

#IN. EXTRA PLIABLE HOISTING ROPE PLOUGH STEEL.

| |
Number | |
7 Length : : ; f
Size Number | of wires | Diameter { N
diameter. l;etvl:ggsn of strands.|  per of wire, | Core. | DBreakingstrength.
OCkOLS. strand. |
‘ |
In. Ft. in. In. l ‘
Required.... e o 6 <y & PRl i KA R L Not less than 23
1 net tons.
Results...... 0.80 9 5% 6 37 0.035 | Hemp -+ 45,500 1b.

Parted: Four strands at end of socket.
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Test 14777.

TENSILE TEST OF A MARLINE CO VERED WIRE ROPE BRIDLE FOR USE
Zﬂ ngI SEACOAST ARTILLERY TARGETS FOR WATERTOWN ARSENAL,

The bridle consists of a piece of five-strand, 19 wires per strand,
wire rope, covered with marline. Diameter of rope 0.83 in., circum-
ference 2.66 in., measurements over marline covering. Rope was
bent around a galvanized thimble 2% in. diameter by 4 in. long
(inside measurements) and the two parts of rope at the small end of
thimble served for 2% in. with tarred hemp. At the other end the
two parts of rope have galvanized thimbles 2% in. diameter by 4 in.
long spliced in. The splices were tapered and served for 10% in.
Wit% tarred hemp. Through the galvanized thimbles were galvanized
rings 4 in. inside diameter of § stock. The galvanized rings passed
through $-in. galvanized eyebolts 15 in. long with washers and nuts
at the end.

Length of bridle over all 220 in. =18 ft. 4 in.

Elongations measured on both parts of bridle on a gauge length

of 100 1n.
DETAILS OF ELONGATION.

E]onga} ions on 100 in.
X Stress engths.
Al{;gged per square
i inch.
A B.
Lb. Lb. In. In.
200 185 0.05 0.15
400 369 07 17
600 535 08 21
800 740 08 24
1,000 924 14 24
2,000 1,845 20 35
3,000 2,772 30 45
4,000 3,695 40 46
5,000 4,610 47 52
6,000 5,540 53 €3
7,000 6,460 61 69
8,000 7,395 K 82
9.000 8,320 81 90
10,000 9,240 90 1.00
11,000 11,600 1.02 1.14
12,000 11, 0R0 1.10 1.15

At12,9001b. (11,900 Ib. per sq. in.) the galvanized ring on A length
fractured.
Appearance of fracture: Fibrous 70 per cent, granular 30 per cent.

TEST OF ROPE IN BRIDLE.

The test was continued until the rope parted. A fixture passed
through the two galvanized thimbles at one end and through the
galvanized thimble where the rope was bent around at the other
end, or at middle of length of rope. At 36,600 lb. (33,800 1b. per
sq. in.) the five strands of rope parted at the middle of rope, or at
the bend where the rope was bent around the galvanized thimble.
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TesT 14770.

TENSILE TESTOF A MANILA ROPE BRIDLE FOR USE WITH SEACOAST
A%{SLLER Y TARGETS FOR WATERTOWN ARSENAL, WATERTOWN
M. ’

The bridle consists of a piece of 3-strand manila rope 4.15 in.
circumference, and 1.38 in. diameter, bent around a galvanized
thimble 2% in. diameter by 4 in. long (inside measurements), and the
two parts of rope at the small end of thimble served for 2} in. with
tarred hemp.

At the other end the two parts of rope have galvanized thimbles
2% in. diameter by 4 in. long spliced in. The splices were tapered
and sewed for 104 in. with tarred hemp. Through the galvanized
thimbles were galvanized rings 4 in. inside diameter (of % in. stock).

The galvanized rings passed through % in. galvanized eyebolts 15
in. long with washers and nuts at the end.

DETAILS OF ELONGATIONS.
Sectional area of rope 1.496 sq. in. Total 2.992 sq. in.

Elongations measured on gauge length of 100 in. on both parts of
bridle.

|
Elongations on 100-inch lengths.
Applied | Stress per
load. |[squareinch.
A. Per inch. B Per inch.
Lb. Lb. In. In. In. In.

200 67 3.15 0.0315 3.45 0.0345
400 134 3.70 . 0370 3.95 - 0395

600 200 4.056 . 0405 4.40 . 0440

800 267 4.45 . 0445 4.80 . 0480
1,000 334 4.85 . 0485 5.15 L0515
2,000 668 5.85 . 0585 6.20 . 0620
3,000 1,003 6.55 . 0655 6.90 . 0690
4,000 1,336 7.20 .0720 7.60 . 0760
5,000 1,668 7.90 0790 8.30 . 0830
6,000 2,002 8.45 . 0845 8.85 . 0885
7,000 2,340 8.85 0885 9.25 .0925
8,000 2,674 9.35 . 0935 9.75 . 0975
9,000 3,010 9.85 0985 10. 20 . 1020
10,000 3,340 10. 25 . 1025 10. 70 1070
11,000 3,673 10.70 .1070 11.10 1110
12,000 4,010 11.15 L1115 11. 50 1150
13,000 4,340 11.50 1150 11.85 1185
14,000 4,675 11.85 1185 12.20 1220
15,000 5,010 12.15 1215 12. 50 1250
16,000 5,340 12. 55 1255 12.85 1285
17,000 5,670 12.90 1290 13.20 1320

17,800 B, 380 il o e R (6.3 R (LS, RN T

! Galvanized rign on B length fractured at the weld.
TEST OF ROPE IN BRIDLE.

The test was continued until the rope parted. A fixture was passed
through the two galvanized thimbles at one end, and through the
galvanized thimble where the rope was bent around at the other end
or at middle of length of rope.

At 20,200 Ib. (7,345 1b. per sq. in.) two strands of rope parted
at middle of length of rope, or at the bend where the rope bent around
the galvanized thimble.

61783°—13——14
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LOAD - LB.

CORDAGE—MANILA ROPE—STEEL WIRE ROPE.
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STRESS-LB. PER SQ. IN.
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TENSILE TESTS OF BRIDLES FOR SEACOAST ARTILLERY TARGETS.
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TEsT 14951.
TENSILE TEST OF A MARLINE-COVERED STEEL WIRE ROPE BRIDLE

FOR USE WITH SEACOAST ARTILLERY TARGETS FOR WATERTOWN
ARSENAL. EX. 0. 7829.

[1 piece 36 ft., § in. diameter, 6 x 19. Crucible steel.]

The bridle consists of a piece of six-strand, 19 wires per strand,
steel wire rope, covered with marline. Diameter of rope, 0.84 in.
Circumference, 2.68 in. Measurements over marline covering.

The rope was bent around a galvanized thimble 24 in. diameter by
4 in. long (inside measurements), and the two parts of rope at the
small end of thimble served for 2 in. with tarred hemp. At the other
end the two parts of rope have galvanized thimbles 24 in. diameter
by 4 in. long spliced in. These splices were tapered and served for
10 in. with tarred hemp. At this end the galvanized thimbles pass
through the eye of dropped forged hooks. Length of hooks over all:
104 in. Diameter of body of hook: 1.50 in.

Length of bridle over all: 202 in.=16 ft. 10 in.

Elongation measured on both parts of bridle on a gauge length of
100 in. A and B. v

Sectional area: 0.5541 sq. in. Total: 1.1082 sq. in.

DETAILS OF ELONGATIONS.

Elonga]gions Olhl 100-
& inch length.
Applied Stsll:‘slir%er gt
load. hoh,
A. B,

b. Lb. In. In.
111 200 0. 0.
222 400 07 .05
333 600 .13 .06
443 800 .15 .10
554 1,000 .18 .15

1,108 2,000 .34 .28
1,663 3,000 .56 .53
2,217 4,000 .73 .70
25771 5,000 .96 .84
3,325 6,000 1.16 1.02
3,879 7,000 1.33 1.25
4,433 8,000 1.57 1.38
4,972 9,000 1.69 1.56
5, 541 10, 000 1.90 1.74
6,096 11, 000 2.08 1.97
6,649 12,000 2.23 2.05
7,204 13,000 2.40 2.24
7,758 14,000 2.52 2.26
8,312 15,000 2.71 2.54
8, 860 16,000 2.81 2.62
9,421 17,000 2.86 2.70
9,974 18,000 2.95 2.75
10, 529 19,000 3.13 2.85
11,083 20, 000 3.22 3.02
11,637 21,000 3.31 3.14
12,192 22,000 3.44 3.25
12,747 23,000 3.54 3.36
13, 300 24,000 3.73 3.51
13,855 25,000 3.89 3.67
14,409 26,000 4.04 3.86
14,962 27,000 4.17 3.95
15,517 28, 000 4.34 4.17
16,071 29, 000 4.55 4.33
16, 624 30,000 4.81 4.60
16, 624 8050001 .8 L1y (3]

1 Tensile strength.

At 16,624 1b.=30,000 lb. per sq. in. after the elongation on parts
A and B had been taken, the six strands of rope parted at the middle
of the length of rope, or at the bend where the rope was bent around
the galvanized thimble. At the other end two strands parted at the
end of the serving on part A,
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STRESS-LB. PER SQ. IN.

&
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STEEL WIRE ROPE.

TENSILE TEST OF A MARLINE COVERED STEEL WIRE ROPE BRIDLE
FOR USE WITH SEACOAST ARTILLERY TARGETS FOR WATBRTOWN
ARSENAL, MASS.

[1 piece 36 ft. long, % in. diameter. 5 x 19. Crucible Steel.]

The bridle consists of a piece of five-strand, 19 wires per strand,
steel wire rope covered with marline. Diameter of rope 0.83 in.
Circumference, 2.58 in. Measurements over marline covering.

The rope was bent around a galvanized thimble 2% in. diameter by
4 in. long (inside measurements), and the two parts of rope at the
small end of thimble served for 2 in. with tarred hemp.

At the other end the two parts of rope have galvanized thimbles
2% in. diameter by 4 in. long, spliced in. The splices were tapered
and served for 10 in. with tarred hemp. At this end the galvanized
thimbles pass through the eye of dropped-forged hooks. Length of
hooks over all, 10.25 in.; diameter of %ody of hooks, 1.50 in.

Length of bridle over all, 203 in. =16 ft. 11 in.

Elongation measured on both parts of bridle on a gauge length of
100 in. A and B.

Sectional area of rope, 0.5410 sq. in. Total, 1.082 sq. in.
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DETAILS OF ELONGATION.

Elongations on 100-inch
Applied 8 grqelslil%er
load. inch.,

A. B.
Lb. Lb. In. In.

108 200 0. 0.
216 400 .01 .05
325 600 .05 .02
433 800 .09 .05
541 1,000 .10 .09
1,082 2,000 .21 .15
1,623 3,000 .29 .27
2,164 4,000 .43 .39
2,705 5,000 .54 .51
3,246 6,000 .64 60
y 3,787 7,000 .80 .73
4,328 8,000 .90 .88
4, 869 9,000 1.04 .99
5,411 10,000 119 1.10
5,952 11,000 1.38 1.32
6,493 12,000 1.40 1.87
7,033 13,000 1.53 1.47
¢ 7,574 14,000 1.60 1.53
8,115 15,000 1.75 1.65
8, 656 16,000 1.82 (R
9,197 17,000 1.89 1.82
9, 737 8,000 1.95 1.88
10,279 19,000 2.04 1.96
10, 820 20,000 2.13 2.04
11,361 1,000 2.15 2.10
11,902 22,000 2.23 2.15
12, 444 23,000 2.29 2.19
12,984 24,000 2.38 2.29
13,526 25,000 2.50 2. 36
14, 066 26,000 2.54 2. 45
14, 607 27,000 2.58 2. 52
15,149 28,000 2. 66 2.57
15, 690 29,000 2.69 2.65
16, 230 30,000 2.76 2. 66
16,771 31,000 2.84 2.75
17,812 32,000 2.87 2.79
17,854 33,000 3.00 2. 86
18,394 34,000 3.01 | 2.93
18,936 35,000 3.08 2.96
19,476 36,000 3.07 3.09
20,018 37,000 3.19 3.15
20, 558 38,000 3.25 3.18
21,098 39,000 3.30 3.24
21,639 40,000 3.39 3.33
22,180 41,000 3.51 3.44
22,721 42,000 3.59 3. 50
23,262 43,000 3. 66 3.60
23, 803 44,000 3.74 3.65
24,344 45,000 3.80 3.70
24,885 46,000 3.93 3.80

25,000 46, 210 1) ()

1 Tensile strength.

215-

At 25,000 1b. =62,210 lb. per sq. in. four strands of the rope parted
at end of serving where the galvanized thimble was spliced into rope

or at hook end on part A.
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STRESS - LB. PER SQ. M.
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.01 .02 .03 .04 ELONGATION- IN. PER IN,

TEST NO. 14951.0
TENSILE TEST OF MARLINE COVERED STEEL WIRE
ROPE FOR SEACOAST ARTILLERY TARGETS.
% IN. 5 STRANDS OF 19 WIRES EACH, CRUCIBLE STEEL

TENSILE TEST OF A MARLINE-COVERED STEEL WIRE ROPE BRIDLE
FOR USE WITH SEACOAST ARTILLERY TARGETS FOR WATERTOWN

ARSENAL, MASS.
[1 piece 36 {t.. } in. diam. 5x19. Plow Steel.] .

The bridle consists of a piece of five strands, 19 wires per strand.
steel wire rope, covered with marline. Diameter of rope, 0.82 in,
Circumference of rope, 2.58 in. measured over marline covering. The
rope was bent around a galvanized thimble 2} in. diameter by 4 in.
long (inside measurements), and the two parts of rope at the small
end of thimble served for 2 in. with tarred hemp.
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At the other end the two parts of rope have galvanized thimbles
2% in. diameter by 4 in. long, spliced in. The splices were tapered
and served for 10 in. with tarred hemp. At this end the galvanized
thimbles pass through the eye of dropped forged hooks. Length of
hooks over all, 104 in. Diameter of body of hooks, 1.50 in.

Length of bridle over all, 201 in.=16 ft.11 in. Elongations meas-
ured on both parts of bridle on a gage length of 100 in. A and B.
Sectional area of rope: 0.5281 sq. in. Total, 1.0562 sq. in.

DETAILS OF ELONGATIONS.

Elongatlion %1}::: 100-inch
: Stress per ength.
Applied
1oads, Sanare
A. B.
Lb Lb. In In
106 200 0 0
211 400 0
317 600 05 04
422 800 07 06
528 1,000 07 05
1,061 2,000 13 19
1,584 3,000 25 27
2,112 4,000 31 37
2,640 5,000 35 44
3,168 6,000 42 53
3,696 7,000 51 65
4,225 8,000 58 70
4,753 9,000 7
5,281 10,000 .80 .93
5,808 11,000 .87 1.02
6,337 12,000 96 1.15
6,864 13,000 1.06 1.25
7,393 14,000 15 1.30
7,920 15,000 1.21 1.40
8,449 16,000 1.31 1.44
8,977 17,000 1.35 1.57
9, 505 18,000 1.46 1.63
10,033 19,000 1.50 1.70
10, 561 20,000 1.56 177
11,090 21,000 1.61 1.83
11,618 22,000 1.66 1.89
12,146 23,000 1.76 1.93
12,674 24,000 1.82 2.02
13,202 25,000 1.92 2.09
13,731 26,000 1.93 2.15
14,259 27, 1.97 2.18
14,787 28,000 2.02 2.25
15,315 29, 2.08 2.27
15,843 30,000 2.15 2.30
16,371 31,000 2.19 2.37
16,900 32,000 2.20 2.41
17,429 33,000 2.26 2.48
17,956 34,000 2.32 2.56
18,483 35,000 2.40 2.60
19,011 36,000 2.43 2.62
19, 539 37,000 2.53 2.68
20,068 38,000 2.58 2.75
20, 595 39,000 2.60 2.80
21,123 40,000 2.62 2.82
21,651 41,000 2.67 2.85
22,180 42,000 2.70 2.91
22,708 43,000 2.81 2.95
23,236 44,000 2.82 3.00
23,764 45,000 2.85 3.04
24,292 46,000 2.90 3.13
24,820 47,000 2.95 3.18
25,348 48,000 3.02 3.21
25,876 49,000 3.07 3.30
26,403 50,000 ™) ™)

! Tensile strength.

At 26,403 1b.=50,000 lb. per sq. in., two strands of the rope
parted at end of serving where galvanized thimble was spliced into
rope, or at hook end on part B.
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STRESS-LB. PER SQ. IN.
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TEST NO. 14951 ¢
TENSILE TESTS OF MARLINE COVERED STEEL WIRE ROPE
FOR SEACOAST ARTILLERY TARGETS,
Y5-IN. DIA. 5 STRANDS OF 19 WIRES EACH, PLOW STEEL
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REPORT ON A FRACTURED NUT.

1. A section was cut out from the nut and two sides were polished
for microscopic examination. The structure shows very low carbon,
a normal granular appearance indicating satisfactory heat treatment,
and a fairly large amount of slag. The amount of slag is greater in
the region of the fracture. i

2. There evidently had been a seam in the metal which was pro-
duced at the time of rolling. The unusual amount of slag at this
point prevented complete cementing of the surfaces, and it gave
way along the seam when force was applied.

REPORT OF THE 'EXAMINATION OF BROKEN STEEL EXTRACTOR,
BELONGING T0O A 15-PDR. GUN, MODEL 1903.

The photograph represents the structure of the metal at point near
the point of rupture. No differences could be detected in the micro-
structure of the metal at various points near the break by careful
examination.

Scleroscope tests indicate a similar uniformity in the metal. The
average hardness was 35.4, as indicated by the Shore instrument.

The structure suggests that the metal had been oil hardened and
subsequently annealed, but it would be impossible to make a positive
statement to this effect. The dark spots are not slag as might be
thought, but are the remains of scratches which are brought out by
the high magnification.

REPORTOF THE RESULTS OF AN EXAMINATION OF ASAMPLE TAKEN
FROM A BROKEN EQUALIZING PIPE FROM 12-INCH MORTAR CAR-
RIAGE, MODEL OF 1896 MI, NO. 164.

The polished section showed almost entire freedom from slag.
The etched specimen showed indications of low carbon and normal
structure, with the single exception that there were evidences of cold
work. The ferrite granules were elongated in the direction of the
rolling. Such cold work would make the metal more brittle and
hard than would ordinarily be found in an annealed pipe.

CHEMICAL ANALYSIS.

CRFhOR .2 Sk Sel R S oL e O TN S RS e i N A S 0.20
IMamnogneer=lis - ae i e T R B e S T S et e TR SRS 49
SR i i e L S e B N B s I e e e T S 005
SUIphBY T R e e e e e e e e A O e e 019
iBHosphopaizkrietial s Sl e« ke i e R il I i e 010

PHYSICAL TEST.
[Mean of two tests.]

Elastic limit, 64,800 Ib. [l)er sq. in.
Tensile strength, 74,200 lb. per sq. in.
Elongation in 6 in., 9.15 per cent.
Contraction of area, 51.9 per cent.
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15-POUNDER EXTRACTOR. GUN MODEL 1903, No, 25. X 200.







BROKEN EQUALIZING PIPE FROM 12 IN. M. C., MOD. 1896M1. X 50.









SPECIMEN 6684-330 A.
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Elevating Screw No., 3. Elevating Screw No. 4. Elevating Screw No. 5.

PHOTOGRAPH FROM NEAR COLLAR. X 100. PHOTOGRAPH FROM NEAR COLLAR. X 100. PHOTOGRAPH FROM NEAR COLLAR.







MICROPHOTOGRAPHS OF BROKEN ELEVATING SCREW NO. 1, FOR 14 IN. DISAPPEARING CARRIAGE, L. F. MODEL, 1907.
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RESULTS OF AN EXAMINATION OF SPECIMENS CUT FROM THE COL-
LAR AND NEAR THE COLLAR OF THE ELEVATING SCREW No. 1, FOR
14-INCH DISAPPEARING CARRIAGE, L. F., MODEL 1907.

The two specimens show similar characteristics and both give
evidence of having been improperly heat treated. The metal has
undoubtedly been heated to a very high temperature and has been
allowed to cool slowly. This is indicated by the crystallization which
has taken place within each grain, by the unusual size of the grain
itself, and by the presence of well-laminated perlite. The photo-
graphs show clearly the unusual grain size, and the crystallization of
the grain. There 1s no evidence in either specimen of the metal hav-
ing received any forging.

The failure of this metal was due to the improper heat treatment
which it received.

REPORT OF THE RESULTS OF THE MICROSCOPICAL EXAMINATION
OF ELEVATING SCREWS NOS. 38, 4, AND 5.

1. Examination of screw No. 3 shows an unusually coarse struc-
ture, indicating that the metal has been heated to a high tempera-
ture and has cooled slowly from this temperature. There is no
evidence of the metal having been forged. The photographs sub-
mitted herewith show the coarsely granular structure.

2. Screw No. 5 also shows a granular structure, but the granules
are notsolarge asin No.3. In thisscrew thereisevidence of the metal
having been forged. The structure, however, is not so fine as might
be desired. A comparison of photographs of No. 5 and No. 3 shows
the differences in structure.

3. Screw No. 4 shows a fairly fine-grained structure, and shows
evidence of better heat treatment than either of the other two
screws. It also bears evidence of forging down to near the critical
temperature.

REPORT OF THE MICROSCOPICAL EXAMINATION OF STEEL SPECI-
MEN MARKED ‘“6684-330 A.”

On etching the polished cross section of the bar there was devel-
oped a distinctly crystalline macrostructure, which was distributed
over the field. There was also made evident a pronounced central
area nearly square in section, which was slightly more crystalline
than the outer area. This can be accounted for by assuming that
the central area was allowed to cool more slowly than the exterior
and that the exterior received more work than the interior. The
square shape of the inner area would indicate that the bar was
originally rectangular in cross section and that it had been forged
into the circular cross section.

The photograph shows the characteristic microstructure. Such
well-developed laminated perlite is an excellent indication that the
metal had been heated to a very high temperature and allowed to
cool extremely slowly.

Elastic limit, 39,400 1b. per square inch.

Tensile strength, 77,900qb. per square inch.

Elongation in 8 in., 1.75 per cent.

Contraction of area, broke in threaded section.
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TrsT 14679.
TENSILE TESTS OF COVERING IJ{H Z%gER FOR WATERTOWN ARSENAL,

Length of specimen, 10 in.

Elongations taken on gauge length of 2 in.

. Elongation in 2

Tensile strength. i

: Thick- |Sectional
‘Width. Marks.
ness. area. Stress per
Load. square | Inches. | Per cent.
inch.
In. In. Sq. in. Lb. Lb.
0.95 0.45 0. 4275 273 638 3 150 Roll 1.+
.90 .45 . 405 300 740 2.65 132.5 | Roll2.

TesT 14689. ¥
TENSILE TEST OF RUBBER FOR WATERTOWN ARSENAL, MASS.

Tensile strength.
< Thick- | Sectional
Marks. Width. | “hess. area. Stress per
Load. square
inch.
In. In. Sq. in. Lb. Lb.
Red foundation rubber.. ... . ccheiscadiaesy 0.83 0.45 | 0.374 310 830
Coverimg rubler: .o, ose il S iu st yn o), .92 .49 | . 450 520 1;160
|
Elongation in 2
inches.
Marks. Remarks.
Inches. | Percent.
Red foundation rubber, CTA, 3189-19485, 6.7 335 | Fracture in center of gauge
F 202B, May 29, 1 length.
Covering rubber CTA 3189-19485, F 202C, 10 50 | Fracture } in. inside gauge
May 29, 1911. mark.
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RUBBER.

TesT 14707.
TENSILE TESTS OF RUBBER FOR WATERTOWN ARSENAL, MASS.

225

Tensile Elongation in
strength. 2 inches.
: Sec-
Marks. width.| TRICE| tona1 Remarks.
ness. Stress
o Load Der | nches.| Fer
* | square ] cent.
inch.
In. In. |8Sq.in.| Lb. Lb.
Red foundation| 0.90 0.44 | 0.396 267 674 4.75 | 237.5 | Fractured near center of
rubber. specimens.
Covering rub- 1.06 .50 .53 520 981 1.60 80.0 | Fractured mnear first
ber. mark on specimens.

TesT 14731.

TENSILE TEST OF COVERING RUBBER FOR WATERTOWN ARSENAL.

. Elongation in
Tensile strength. Ditihos:
q Thick- | Sectional .
Marks. Width. o : Stress 5 Remarks.
per er
Load. square Inches. cent.
- inch.
In. In. Sq. in. Lb. Lb.
% covering, rub- 0.92 0.5 0.46 255 554 0.85 42.5 | Fractured on
ber. gauge mark.
5 bcovering, rub- .90 .63 . 567 295 520 1.00 50.0 Do.
er.

TesT 14898.

TENSILE TESTS OF COVERING ]If[gggEE FOR WATERTOWN ARSENAL

Length of samples, 10.25 inches.

length of 2 inches.

Elongations taken on gauged

Tensile strength Elon s
S : gation in
req:miasfi(m 2 inches.
. Thick- | Sectional Required elonga-
Marks. Width. ek e i tion.
per Per
Load. square Inches. cent.,
inch.
Covering rubber: | In. In. Sg.in. Lb. Lb.
finch....... 0.99 0.54 0. 534 461 863 | Not less than 75 4.50 225
per cent nor more
than 150 per cent.
$inch........ .99 .54 . 534 430 (A R AR T e 4.40 | 220

61783°—13——15
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TrsT 14928.

TENSILE TEST OF COVERING R}EESI%ER FOR WATERTOWN ARSENAL,

Rubber received on P. O. 1819.
Length of sample, 10 inches. Elongations taken on gauged length

of 2 inches.
y s s Elongation in 2
Dimensions. Tensile strength. inchios:
3 Sectional
KiEe ik | Stress
1 ick- per
‘Width. e Load. square Inches. | Per cent.
inch.
In. In. Sg.in. Lb. Lb.
Covering, }-inch........ 1.06 0.56 0.594 597 1,005 4.40 220

Required: Tensile strength of not less than 600 pounds per square
inch. Elongation in 2 inches of not less than 75 nor more than 150
per cent.

TrsT 14963.

TENSILE TEST OF COVERING Rﬁ&ER FOR WATERTOWN ARSENAL,

Length of sample over all, 12 in. Elongation taken on gauged

length of 2 in.

Thick- | Sectional | Tensile |streosoar| E1
- ick- | Sectional ensile |stressper ongation in
Marks. Width.| Thess. | area. load. | s uaﬁe 2 inches.
ch.
In. In. Sq. in. Lb. Lb. In. | Perct
Covering Ao .ot ih il el 1.09 9.57 0. 621 728 1,172 1.35 67.5

Required: Tensile strength of not less than 600 lb. per sq. in.
Elongation of not less than 75 nor more than 150 per cent.
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HYDROSTATIC TEST OF GUN CASTING.

_ The specimen for this test was similar to the one shown on p. 81,
“Tests of Metals, etc., 1903.” Its dimensions were as follows:

J The circumference of the test cylinder was divided into eight equal
portions by reference marks, A, B, C, and D, each 45° %rom the
‘previous one in alphabetical order.

Marks.

Average.
A. B C. B

Diameter at top of cylinder (interior)..... in..| 28.009 27.990 27.990 27.994 } 27.973
Diameter at bottom of cylinder (interior).in..| 28.011 27.899 27.898 27.996 i

Diameter at top of cylinder (exterior).....in..| 29.012 28.995 28.995 29.002 29.000
Diameter at bottom of eylinder (exterior).in..| 29.010 28.995 28.992 29. 000 >
Length'ofcylinder.cc.o. sicti i taot o in..| 9.751 9.751 9.752 9.751 9.751

The maximum fiber stress in the specimen was computed by the
following formula:
_3 R?—R? 0
“IRT2 R?
in which P=pressure in the bore in lb. per sq. in.
0 =elastic limit of the material in tension in lb. per sq. in.,
or, in this case, the stress in the material caused by
the pressure P.
R, =outside radius.
R =inside radius.

The elastic limit of the specimens AA14, etc., taken from this
ring are 47,500; 47,000; 44,000; 45,000; average 45,750-1b. per
$q. in.

qSubstituting the values for R, and R in the above formula

P=.035578 @

trom this the pressures corresponding to the desired stresses in the
specimen were computed.

The arrangement of the apparatus for these tests was similar to
that used in previous tests. (See Tests of Metals for the year 1902,
p. 105, and for the year 1903, p. 79, for similar tests upon streaked
and unstreaked gun hoops.) 'Ilfle latter of these served as a model
for this test, as the specimen did not have flanges, as in the first
test of streaked hoops. For the purpose of this test the cylinder was
divided into 60° sections numbered from I to VI.

Measurements of the diameter were taken by an electric contact
micrometer carried by a large wood frame shown in the photograph I.
The conical point on the sife of the specimen away from the building
was held in a center punch mark in the specimen by elastic bands.
The wood frame was suspended to swing freely. The micrometer
point on the side next to the building was swung through a short
arc horizontally and indicated contact with specimen by closing the
circuit of an electric buzzer.

The conical point was placed in the center vertically and hori-
zontally of Section IIL of the specimen. The micrometer touched
the center of Section VI.
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Fiber Micrometer. Steel tape.
g;g:;g?é stress in 2
specimen - . . emarks.
per square ;| Elongaticn : _ | Elongation
inch. peli'ggltllare Reading I‘%‘;%aest%;n of material (I}elrrgllllérel of material
7 * | perinch. i per inch.
Lb. Lb. In. In. In. Ft. in. Inch.
0 a0 1. 0000 0 0 (O e
534 15,000 1. 0000 0 0 L SN el - il s B
712 20, 000 . 9990 . 0010 +0000345¢ .. oot [l S8 L o
889 25,000 . 9986 .0014
1,067 30,000 . 9968 . 0032
1,245 35,000 9947 . 0053
534 15,000 1. 0050 —. 0050
1,281 36,000 . 9945 . 0055 Elastic
limit.!
1,316 37,000 . 9943 . 0057
1,352 38,000 . 9940 . 0060 @
1,388 39,000 . 9933 . 0067 e
1,423 40, 000 . 9925 . 0075 . 3 B b
534 15,000 1. 0060 —. 0060 [—. 000207 9% . 00069
1,459 > . 9855 . 0145 NSO pt] o i A IV DO LD VL 3)
[Load held for 10 to 15 minutes while photographs were taken.
1,494 . .93 . 0644 L iy s B o I e
534 15,000 . 9450 . 0550 .00190 7 3 . 00212
1,530 43,000 . 7950 . 2050 OOTDT e sl e S
534 15,000 . 7480 . 2520 . 00870 7 73 . 0086 “
1,565 44,000 . 6650 . 3350 L e e
534 15,000 . 6880 .3120 .0108 7 8 . 01165
1,601 45,000 . 4600 . 5400 TORR7 s e e S
534 15,000 . 4750 . 5250 0181 759 0199
1,637 46,000 .3970 . 6030 St 1 R R S e
534 15,000 . 4300 . 5700 .0197 7 9% . 0205
1,708 48,000 .2930 0] IO o el ST
534 15,000 .3290 . 6710 . 0231 7 9% . 0241
1,760 49,470 ®) ®) (0 v AR e e T, SR

1 Leak A started in Sec. VI of specimen in lower right-hand corner as shown in photograph No. 2. At
first, liquid escaped slowly and ran down Sf)ecimen.

2 Leak B started near the middle of Sec. ITI as shown in photograph No.3. The light streak just below
the conical caliper point is theliquid escaping in a very fine spray. At first this leak was almost invisi-
ble unless something held in the path of the stream made the liquid visible.

3 Leak A increased so as to give fine spray instead of running down side of specimen. Leak Cstarted
near Leak B. Very fine spray.

4 Leak B increased throwing liquid about 3 feet from specimen. Rupture did not take place through
any of the blowholes which had previously leaked. Itoccurredonaline between the micrometer and Leak
A m]Sec. VI. The blowhole where leak A occurred can be seen just to the right of the fracture in photo-
graph 4.

5 Ultimate strength.

After removal from the testing fixture the edges of the fracture
were # inch apart.

Testing with a straight edge showed that the center of the specimen
bulged so as to give a crown of 0.05 in. This was due to the fric-
tional restraint imposed on the edge of the specimen by the testing
fixture. The elongation of the material given in the fifth column of
the data table is computed by multiplying the increase in diameter
by = to obtain the increase in circumfererce and dividing by the
original circumference, 91.187 in. These are then plotted in the
usual stress diagram, which shows the behavior of the material very
clearly. The fact that the elongations were not as large as in the
usual tension test with the negative reading for the set%eads to the
conclusion that the specimen was not perfectly cylindrical and that
the reading was taken on what was ori,%'mally along diameter. Under
the internal pressure this gradually shortened, and so gave negative
set, readings. The very close agreement of the micrometer set
readings and the tape reading for stresses above 4,000 Ib. shows that
at that time the specimen had reached a truly cylindrical form. The
set readings for 43,000 lb. were greater than for the load, because of
the stretching of the material after the load reading was taken, and
before the pressure could be decreased.



230 GUN CASTING.

STRESS-LB. PER SQ. IN.
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TesT 14918. °

TENSILE TESTS OF PHOTOGRAPHIC BROWN PRINT PAPER FOR THE
CHIEF OF ORDNANCE, UNITED STATES ARMY, WASHINGTON, D. C.,
FOR THE ANNUAL SUPPLIES.

Strips 1 inch wide were cut from the paper in the rolled direction
or longitudinally. Length of samples over all, about 7 inches.
Length between clamps, 3 inches.

Dimensions.
Required | _Stress
Re Sec- stress per | ©Ptained
Marks. Kind. : ;1| tional | Load. p per
quired | Thick- Sron square | oo
Width.| thick- [nessob-| €% inch. | S
ness |tained. 2
(about).

In. In. In. |8g.in.| Lb. oz. Lbd. Lb.
1| 0.003 | 0.0027 | 0.0027 | 25 2 7,000 9,300
1 .003 0027 | .0027 | 23 12 7,000 8,790
1 .003 0027 | .0027 26 2 7,000 9,670
1 .003 0027 | .0027 |22 1 7,000 8,170
1 .003 0030 | .0030 |18 9 7,000 | 16,180
) .003 0030 | .0030 |18 & 7,000 | 16,100
1 .003 0030 | .0030 {19 3 7,000 | 16,390
1 .003 0030 | .0030 | 16 6.5 7,000 | 15,460
1 .003 0025 | .0025 |22 2 7,000 8,850
1 .003 0025 | .0025 |20 6.5 7,000 8,160
1 .003 0025 | .0025 | 23 7,000 9, 200
)| .003 0025 | .0025 {19 8 7,000 7,800
1 .003 0023 | .0023 |16 1 7,000 | 16,980
1 .003 0023 | .0023 | 14 10.5 7,000 | 16,370
1 .003 0023 | .0023 | 15 15.5 7,000 | 16,930
1 .003 0023 | .0023 |15 1 7,000 | 16,540
1 .003 0033 | .0033 | 19 7,000 | 15,750
1 .003 0033 | .0033 {22 5.5 7,000 | 16,770
1 .003 0033 | .0033 | 21 13.5 7,000 | 16,610
£ .003 0033 | .0033 |19 3.5 7,000 | 15,820
1 .003 0031 [ .0031 )27 9 7,000 8,890
1 .003 0031 | .0031 |26 1.5 7,000 8,410
1 .003 0031 | .0031 |25 10.5 7,000 8,270
3} .003 0031 | .0031 |26 2 7,000 8,420
1 .003 0030 | .0030 |28 7 7,000 9,470
3 .003 0030 | .0030 | 27 8.5 7,000 9,170
2 ) .003 0030 | .0030 |26 7 7,000 8,810
1 .003 0030 | .0030 | 24 7 7,000 8,140
1 .003 0036 | .0036 | 17 15 7,000 | 14,980
1 .003 0036 | .0036 | 19 3.5 7,000 | 15,330
1 .003 0036 | .0036 | 20 4 7,000 | 15,620
1| .003| .0036 | .0036 |18 14 7,000 | 15,240
1 .003 0047 | .0047 | 26 3.5 7,000 | 15,570
1 .003 0047 | .0047 | 25 3 7,000 | 15,350
‘) .003 0047 | .0047 | 25 3.5 7,000 | 15,360
1 .003 0047 | .0047 [ 26 © 7,000 | 15,610
3 .003 0027 | .0027 |21 14 7,000 8,110
1) .003 0027 | .0027 |23 1 7,000 8,540
1 .003 0027 | .0027 |23 1 7,000 8,540
1| .003| .0027 | .0027 |21 10 7,000 | 8,

1 Does not comply with the specifications.
SPECIFICATIONS.

The brown print paper shall be about 0.003 of an inch thick, and
possess a tensile strength of not less than 7,000 lb. per sq. in. of sec-
tion, the sample to be 1 in. wide by 3 in. long, full length, and to be
cut longitudinally out of the paper, the paper to be dry when tested.
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BLUE AND BROWN PRINT PAPER. 2856

TrEST 14941.

TENSILE TESTS OF BLUE-PRINT PAPER MADE FOR THE ORDNANCE
OFFICE, UNITED STATES ARMY.

Dimensions. \
Boes Required | Stress ob-
Marks. Re- | Thick-| tional | Load. | StTess per | tained per
. quired | ness | area. SALALE St
‘Width. s e inch. inch.
ness. |tained. ‘
n |
| In. In. In. | 8q.in.| Lb. oz. Lb. Lbd.
Y. R PR R L S 1 (0.0042 [0.0054 [0.0054 22 1.5 5,000 4,080
" 0042 | .0054 0054 25 2.5 5,000 4, 650
1 |.0042 | .0054 | .0054 25 7.5 5,000 4,710
1 | .0042 | .0054 | .0054 24 12.0 5,000 4,580
TR SRR A LR L SRR e T O B (e S DR R e S S B 14,505
151 S S R o R S 1 0042 | .0045 | .0045 28 1.5 5,000 6,230
1 0042 | .0045 | .0045 25 11.5 5,000 5,710
1 |.0042 |.0045 |.0045 | 28 15%0 5,000 6,420
1 0042 0045 | .0045 29 8.0 5,000 6,550
CAVOIRER. el sk oo diis ogiBo st Se 2 Ml est sl iU o0 G i s L 6,228
Ol PR b S5 1 |.0042 |.0045 | .0045 8.0 5,000 5,000
1 0042 | .0045 | .0045 215 7.5 5,000 4,760
1 0042 | .0045 | .0045 21 6.0 5,000 4,740
1 0042 | .0045 | .0045 14.0 5,000 5,300
oy o O TE NS el e e 0 i VRSN LSS ST L) CSCTIR Rl - SRR e e, ! 14,950
Dt e, e e 1 0042 | .0040 | .0040 28 4.0 5,000 7,050
1 0042 | .0040 | .C040 23 14.5 5,000 5,760
1 0042 | .0040 | .0040 28 2.0 5,000 7,020
1 0042 0040 | .0040 26 4.0 5,000 6, 550
ST e T e P RHE SRR s SRR B e DTN | S e R L 6, 595
R T B L S R 1 0042 | .0045 | .0045 27 8.5 5,000 6,110
1 0042 | .0045 | .0045 26 15.5 5,000 5,990
1 0042 | .0045 | .0045 21 12.0 5,000 4,830
1 0042 | .0045 | .0045 22 5.5 5,000 4,960
AVErape. s O Nl VI R e IR A SN S Y SR SR R sV TR 5,473 1
b £ R 2or, et L i 0042 | .0048 | .0048 26 6.5 5,000 5,490 |
1 |.0042 | .0048 | .0048 25 6.0 5,000 5,280
1 |.0042 | .0048 | .0048 26 10.5 5,000 5,550 |
1 0042 | .0048 | .0048 27 1.5 5,000 5,770 |
G e N S S & D, LN DE L SUE 0 N TR e 5,623 |
L e TR e T 1 0042 | .0045 | .0045 25 10.5 5,000 5,700
1 0042 | .0045 | .0045 23 0.5 5,000 5,180
1 0042 | .0045 | .0045 20 11.0 5,000 4, 580
1 |.0042 |.0045 | .0045 21 14.5 5,000 4, 860
AV EXe . e e e e s L e s ey s o e 5,080
B B R A 1 0042 | .0048 | .0048 23 10.5 5,000 4,920
1 .0048 | .0048 26 3.5 5,000 5,
1 1.0942 |.0048 |.0048 | 22 5.5 5,000 4,650
1 0042 | .0048 | .0048 22 11.0 5,000 4,720
f3 A IR L T O Tl (TRt D RRE Rt I P 4,938
¢ E R TR e e 1 0042 | .0050 0050 24 11.0 5,000 4,930
1 0042 | .0050 0050 25 8.5 5,000 5,100
1 |.0042 |.0050 |.0050 | 21 7.5 5,000 4,
1 0042 | .0050 | .0050 23 15.5 5,000 4,790
v o SR M KL A i) T D e CHEL U IR Pl ARSI MM S K 4,778
) - R Rl o g e 1 0042 | .0040 | .0040 26 9.5 5,000 6,640
1 0042 |.0040 | .0040 | 25 15.5 5,000 6,480
1 0042 | .0040 | .0040 22 14.0 5,000 5,710
1 |.0042 |.0040 |.0040 | 25 O. 5,000 6,240
BT R G s ST DR MU o B e e AR DR RIS T KN et e 6, 268

1 Does not comply with the speciﬁca'tions.



236 BLUE AND BROWN PRINT PAPER.

Tensile tests of blue-print paper made for the Ordnance O flice, United States Army—Con.

Dimensions. ]‘
Sec- Required tStres(sl ob-
: . stress per | tained per
Marks. } §ire(;d ’l‘rlllétszéi- t;gg:,l Load. square square
Width.{ 550 | ob- inch. inch.
ness. | tained.
In. In. In. |8g.in.| Lb. oz Lb. Lb.

2 L e ST [ 1 ]0.0042 [0.0048 [0.0048 20 5.0 5,000 4,
1 0042 | .0048 | .0048 o 120 5,000 4,380
¢ 0042 0048 | .0048 19:--0.6 5,000 3,960
2 0042 0048 | .0048 20 6.0 5,000 4,240
7 TR ) L TR AN et Bidi s AT e BB e U en P 0 B S ey 4,203
R TR L S 1 0042 | .0046 0046 19 4.5 5,000 4,190
1 |.0042 |.0046 |.0046 | 20 8.0 5,000 4,450
1 0042 | .0046 0046 19 14.0 5,000 4,310
1 0042 | .0046 0046 20 8.5 5,000 4,462
G S R e P 4 IR P T e B BB Al il el 14,353
Tlah et b e o 1 0042 | .0046 0046 19 11.0 5,000 4,270
1 0042 | .0046 0046 18 11.0 5,000 4,060
1 0042 | .0046 0046 19 11.5 5,000 4,280
1 0042 | .0046 0046 21 7.5 5,000 4, 660
PG U A S e DS b S T e U B R D s U RS 14,318

1 Does not comply with the specifications.
SPECIFICATIONS.

Paper to be about 0.0042 in. thick, 1 in. wide, and 3 in.long. Cut
longitudinally from roll. Tensile strength of at least 5,000 lb. per
sq. in. Paper dry when tested:

TrsT 14950.

TENSILE TESTS OF BLUE AND BROWN PRINT PAPER FOR WATER-
TOWN ARSENAL, MASS.

g Y Stress
. s Thick- |Sectional :
Mark. Width. ness, aren. Load. per square Kind.
inch.
In. In. Sq.in. | Lbs. oz. Lb.
S A TR AR T 1 | 0.0049 | 0.004 22 121 4,640 | Blue print.
1 .0049 . 0049 20 3 4,130 Do.
1 .0049 .0049 24 4 4,950 Do.
1 . 0049 .0049 25 7 5,190 Do.
5 7 ROt o v W Tt L RSt SRR = N SN . 4,728
s S e I e e 1 . 0045 . 0045 25 7% 5,650 Do.
i | . 0045 . 0045 26 5 5,850 Do.
1 . 0045 . 0045 25 9% 680 Do.
1 .0045 .0045 25 5,610 Do.
Average. . semee g o e loss ct s oM R e et 5,698
F. 0 T R e e 1 0031 .0031 20 2 8,420 Brown print.
1 0031 .0031 28 9 9,210 Do.
1 0031 . 0031 25 7 8,200 Do.
1 0031 . 0031 25 9 8,240 Do.
% X PURRICRIAD e TP PR - WD) P, e L R R 8,518
13 =2 OIS WE s e 1 0030 0030 19 8% 6, 500 Do
1 0030 0030 19 153 6,650 Do
1 0030 20 9% 6, 860 Do.
1 0030 0030 20 123 6,920 Do
AVErape. sl i oS, ciBtts nla s et el Berh Bt o U 6,733




ANCHOR BOLTS.
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TEesT 14773.

TENSILE AND BENDING TESTS OF SPECIMENS FROM FOUR AN-
CHOR BOLTS FOR MORTAR CARRIAGES FOR CORPS OF ENGINEERS,

UNITED STATES ARMY, WILMINGTON, N. C.

[Inch section in which fracture occurred is marked thus, *.]

TENSILE TEST.

Elastic limit. Tensile strength.
Marks. Diameter. | Sectional
aE08. Load. Stress per Toad Stress per
i square inch. y square inch.
|
In. Sq. in. Lb. Lb. Lb. Lb.
X7942 A 1.129 1 41,100 41,100 65,600 65, 600
X7942 B 1.129 1 38,900 38,900 60, 200 60, 200
X7942 C 1.129 | 40, 000 40, 000 62, 200 62, 200
X7942 D 1.129 1 41, 500 | 41, 500 62, 800 62, 800
|
Elongation 3
in 8 inches. 13::'1' g‘;cn'
Marks. Elongations in inch sections. at | tion | AP S of
oo of racture.
Inches cgg: ture. | area.
In. In. |.P.ct. 3
X7942 A | 2.54 | 31.8 | 0.22,0.27,0.29,0.65% 0.36,0.25,0.26,0.24 | 0.77 | 53.4 | Finesilky.
X7942 B 2.56 | 32.0 <21 .24 .23 .20 - .75% .34 .27 .23 .71 60. 4 Do.
X7942C | 2.56 | 32.0 .23 .24 .28 .61*% .46 .27 .25 .22 .74 | 57.0 | Fine silky;
cuB shaped.
X7942 D 2.53 | 31.6 <200 026527 L64%. 45 25 <24 . 2% .70 | 61.5 0.

BENDING TEST.

Tensile test specimen taken from each bolt, and the remainder of
each bolt used for bending tests.

Specimens A, B, C, and D bent cold through 180°, and closed
down on themselves without fracture on outside of bent portion.

When the

inside of bend on all four specimens.

238

ressure was released, cracks were developed at the
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TrsT 14953.
COLD-BENDING TESTS OF STEEL CASTINGS.

A specimen 1 in. by one-half in. shall bend cold around a diameter
1 in. without fracture on outside of bent portion, through an angle
of 120° for ‘‘soft” castings, of 90° for “me(s)ium” castings.

Marks: 4-13-12. ;

Bent through 52° around a diameter of 2.10 in. Developed a frac-
ture at outside of bent portion.

Marks: 4-19-12.

Bent through 90° around a diameter of 1.86 in. Fractured the
specimen at bend. i

TesT 14953.
TENSILE TESTS OF FOUR SAMPLES OF STEEL CASTINGS.

[Inch section in which fracture occurred is marked thus *.)

Elastic limit. | Tensile strength, | Elgngation in
Marks. Diameter. Se;lt_éznal
i Stress per Stress per Per
Load. square Load. square | Inch. i
inch. inch. .
|
In. Sq. in. Lb. Lb. Lb. Lb.

0.500 0.196 6, 300 32,100 11, 600 59, 100 0.21 10.5
.498 .195 6,300 32,300 11, 600 59, 400 .21 10.5
.500 . 196 6,200 31, 600 12,400 63,200 .19 9.5
.500 .196 6,300 32,100 12,500 63,700 .23 11.5

. Hardness.
Elongation in 25‘;‘5‘ Ct‘;"!tl"g(i" Appearance of
inch sections. e a(:‘ea fracture.
5 2 Shore. | Brinell.
In. In. Per cent.
0.07 0.46 15.3 | Amorphous... 19.5 131
.08 .46 14.8 do 19.5 131
<11% .47 i B oy 20.0 137
.13* .47 i § 5 g 20.0 143

i Tfes?ed castings shall be of three classes, “‘hard,” “medium,” and
“‘soft.”
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MISCELLANEOUS TESTS OF STEEL CASTINGS. 241

The minimum physical qualities required in each class shall be as
follows:

Hard cast- | Medium | Soft cast-

ings. castings. ings.
Tensile strength, pounds per sq.in.......................... 85,000 70,000 60,000
Yield point, pounds persq.in.................. ae 38,250 31,500 27,000
Elongation, per cent, in2in.... 5 15.0 18.0 22.0
Contraction of area, per cent 20.0 25.0 30.0

The elastic limit given in these tests is the yield point of the material.

REPORT OF STEEL ANALYSIS.

[Steel from castings.]

Sample (&4 Mn Si S P
Marks
Pension d-A8-12.7 5o ol LS o i riiese. ) 0.24 0.62 0.265 0.059 0.045
Tension 4-13-12.. 2 24 .60 260 . 060 .042
- Tension 4-19-12.. 26 65 197 058 043
Tension 4-19-12.. 25 62 -200 060 045
Bending 4-13-12. 24 63 262 060 045
Bending 4-19-12 27 55 203 059 046

61783°—13——16
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PRIVATE TESTS MADE DURING THE FISCAL YEAR ENDED

JUNE 30, 1912.

Date. Material. Name. City and State.
1911.
July 21 The Wyman & Gordon Co...... Worcester, Mass.
Aug. 16 The Pickering Governor Co..... Portland, Conn.
16 Tucker & Carter Rope Co....... New York, N. Y.
26 .| Henry W. HayeS.......coc...... Boston, Mass.
29 Coe Brass Manufacturing Co....| Ansonia, Conn.
Sept. 2 2 Foel o U R IO E Gl e Buffalo, N. Y.
oc!
by e e PR R James M. Roache............... Arlington, Mass.
2 Bwivel. s sk e Weatherly Foundry & Machine | Weatherly, Pa.
8 Jeotos 3 iyl S Ve GURS RNCT, [ R AR VO 8 Tk it R Do.
5 | Breakerlinks.......... Plymouth Cordage Co...----.-.. North Plymouth, Mass.
VO B TR o AR ARl e SR [ M ol LI IS T Do.
6 | Rubber belting........ Revere Rubber Co. . Chelsea, Mass.
7 | Concrete cubes.........| City civil engineer............... Dayton, Ohio.
T Oolumas: oo Louis Miller Co. (In¢.).......... East Boston, Mass
1 Concrete eubes. s, HoFoPueker 08 ol e s Boston, Mass
§Y G pn s [ B NE BE EEN Boston Elevated R. R. Co...... Do.
L s e R H, Tacker. oo oo it ol Do.
18 Breaker DRSS s b Plymouth Cordage Co........... North Plymouth, Mass.
18 frSteel .. S0l i ol Lenox Motor Car Co..ceeuen-.-.. Jamaica Plain, Mass.
18 Concrete cubes. b B Tueker. . o b s e 2 Boston, Mass.
20 | Columns Joseph Miller Column Co........ Cambridgeport, Mass.
28| C g ln crete building | Smith Bros. Concrete Co........ Watertown, Mass.
oc!
28l 5t POt o JiSsBellancat Lot S LS sl Buffalo, N. Y.
80 | Concrete cubes.........| H. F. Tucker.....cccccaceeaen-s Boston, Mass.
Oct. 2| C to) ln c krs ete bmldmg Joseph Ryan & Sons............ Buffalo, N. Y.
oc
41 Castiron. il ook Richmond Iron Works.......... Richmond Furnace, Mass.
41 Steel wire.............. Stanley Motor Carriage Co ...... Newton, Mass.
6 | Shackles and swivels..| Fletcher & Crowell.............. Portland, Me.
9 | Concrete cubes......... Ho B Tacker or - 8. s Boston, Mass.
13 | Manila rope...... g Boston Elevated R. R. Co...... Do. =
oS ST 1 e b § 1 S B T Al S i Do.
19 | Steel . Indrana olis Drop Forging Co...| Indianapolis, Ind.
20 ..| Boston Elevated R. R. Co...... Boston, Mass.
20 .| Fletcher & Crowell.............. Portland, Me.
21 Y M. W. Kellogg Co... New York, N. Y.
21 Claybulldmgblocks L E Bl Reed S e R s o Buffalo, N. Y.
23 | Sash chain............. Bridgeport Chain Co............ Bridgeport, Conn.
23 Steel ................... The Marlin Firearms Co......... New Haven, Conn.
e la g B i The Pennsylvania Ry. Co....... Altoona, Pa.
24 leostone cubes.......| The Victoria Limestone Co...... Bowling Green, Ky.
24 | Bronze coupling....... Coffin Valve Co................. Boston, Mass.
Nov. 6 Steel ................... Lorraine Manufacturing Co...... Pawtucket, RIT
) Pt ot M .| General ElectricCo............. Schenectady, N. Y.
7 Concrete cubes... Ho B, Phcker. o T et L Boston, Mass
7|/Con c}:‘se te bluldlng Sehultz ¥e0-Coc- oot oo cnoicensn Buffalo, N. Y.
g TR Ao oot sous Alexander M. Bellony........... Do.
8 | Mortar cubes.......... e AekOr = S s T el M T Boston, Mass.
15 | Concrete cubes. Boston Elevated R.R.Co:-. ... Do.
18 | Mortar cubes. . tekeps el ol TT Do.
21 | Concrete cubes.........|..... —edon o TRy S Do.
21 Jo05ns 4ot Simpson Bros. (Corp.).......... Do.
Dec. 5 | Column........ Umted States Column Cosrt.t Cambridge, Mass.
6 | Concrete cubes Boston, Mass.
6 | Cast stone column..... Natick, Mass.
7 | Concrete cubes......... Boston, Mass.
7 e A L A. C. Lawrence Leather Co...... Do.
S Piles ol N The:0hio.Clay 0.2 saxx 2. & Cleveland, Ohio.
9 Rubber belting........ Revere Rubber Co.............. Chelsea, Mass.
LN R el Lo i R e B J. W. Mitchell....... Boston, Mass.
9, Concrete QUDES .o o B P Puekers o0 O 2 Do.
g Draft gea.rs ............ Standard Coupler Co.....c.-.... NewDYork, N Y.
..................................................... 0.
26 Swwel and shackle.... Weatherly Foundry & Machine | Weatherly, Pa. -
29 1s8tee]-.sa ST e Edward A Tncker (Ine.). .-.<-- Boston, Mass.
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PRIVATE TESTS.

Private tests made during the fiscal year ended Jumne 30, 1912—Continued.
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Date. Material. Name. City and State.
1912. I
Criiiar B T R e SO New York Air Brake Co........ Watertown, N. Y.
8 | Steel rollers............ American Steel & Wire Co. .| Worcester, Mass.
il Bwivel: S0, ol Totee Fletcher & Crowell......... .| Portland, Me.
12 | Steel plate Stanley Motor Carriage Co. .| Newton, Mass.
161 Rope. .- oot te s Rinek Cordage Co...... .| Easton, Pa.
19 | Steel music wire National Piano Co... -| Boston, Mass.
23 | Eyebars Long Island R. R. Co.. .| Jamaica, N. Y.
26 | Steel...... Lenox Motor Car Co. .| Boston, Mass.
5 Hote it e A0 S . Do.
30 { Iron... Dr. Chas. F. McKenna. .| New York, N. Y.
Feb. 1 | Eyebar Long Island R. R. Co .| Jamaica, N. Y.
2 | Aluminum and bronze. N(tm Corg)srve Metal Manufac- Watertown, Mass.
uring Co.
Fletcher & Crowell.............. Portland, Me.
J. W. Mitchell.... .| Boston, Mass.

Mar.

Apr.

May

June

Concrete building
blocks.
Buoy swivel...........

Bok: - f.ocih -t Bl
Riveted joints.........
Rubber belting........
Conveyer belt. . .......
Shackles....

--.| Revere Rubber

.| Standard Coupler Co. .

Co.
SIS B et s ) e T e e
A Bostg)n Elevated R. R. Co. .

Ralph Silvestro. .c......»<seueen

The Thomas Laughlin Co.......
Daniel Buckley
Frée Fighters Fearnaught Belt

Erle Forgn o/ tos one il
Columbia Finance Co. .
ThedBayonne Casting Co.

Bethlehem Steel Co. .

Pennsylvania R. R. Co L
ZOeL:A, Borle: - Jon AT

Wgatherly Foundry & Machine

. FoMceKenng...cq---<:
Board of Water Supply
Revere Rubber Co. .

“Flotcher & Growell Gornnronr.s
The Connecticut Crushed Stone

Plymouth Cordage Co..

_--| Crucible Steel Co................

Concrete cube
Manila rope...
Bwivelasidital=te 0l Oy

Shelf supports. o
Swivel

Swivels...

Brick csto ol ccnel

Crucible steel casting..

Hraclkibolis &5 sl

Concrete building
block.

Swivel....

Sash chain.... .

Sand-lime bricks.......

Concrete bmldmg
bloc

.| Revere Rubber Co. .

-| Boston Elevated R.

0.
.| Boston Elevated R. R. Co

-| The Snead & Co. Tron Works....
-| Treadwell Engineering Co.

.| Treadwell E

.| Bay State Brick & Stone Co.
3 ThedPennsylvan"a Steel Co..
.| Fletcher & Crowell
.| Titusville Forge Co..
-| Builders Iron Foundry..
.| Treadwell Engineering Co.

Davis & Farnum Manufactur-
ing Co.
Metz Cos ssnen e o SR s

Fletcher & Crowell Co...
R. Co.ic..u-
Rinek Cordage Co...............
Wgatherly Foundry & Machine

HERS Preler. | S=apbot ks b

The Brrd%eport Chain Co..
ngineerin, Co.

New England Brick Co....
Connolly Steel Casting Co.
The Pennsylvania Steel Co L
S. Hemingway..c....ceuseae.

The Snead & Co. Iron Works....

The Bridgeport Chain Co..
Bay State Brick & Stone Co.
8. Hemingway.....cccc......

Theo. Kaitanowski..............
Revere Rubber Co..............

Medford, Mass.
Portland, Me.
Dorchester, Mass.
Boston, Mass.

Erie, Pa.

.| Spokane, Wash.

.| Bayonne, N. J.

g Do.

.| South Bethlehem, Pa.
.| New York, N. Y.

Altoona, Pa.
Watertown, Mass.

Weatherly, Pa.
New York, N. Y.
Do.

: Chelsea, Mass.

Portland Me.
Hartford Conn.

Boston, Mass.
Do.

4 Do.
.| North Plymouth, Mass.

Chelsea, Mass.
Pittsburgh, Pa.
Waltham, Mass.

Do.
.| Chelsea, Mass.
..| Portland, Me.
.| Boston, Mass.

Easton, Pa.
Weatherly, Pa.

Boston, Mass.
Do.
Jersey Crty, N.J.

..| Easton,

8 Brrdgeport Conn.
..| Easton, P:

i Boston, Mass.

-.| Chelsea, Mass.

.| Boston, Mass.

Somerville, Mass.

Jersey City, N.J.
Springfield, Mass.

i Steelton Pa.

= Portland Me.

= Trtusvule, Pa.

..| Providence, R. I.
.| Easton, Pa.

.| Bridgeport, Conn.

Springfield, Mass.
Somerville, Mass.

Buffalo, N. Y.
Chelsea, Mass.
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