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LETTER OF TRANSMITTAL. 

WAR DEPARTMENT, 
Washington, March 3, 1913. 

The SPEAKER OF THE HOUSE OF REPRESENTATIVES. 

Sir: I 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. 

WAR DEPARTMENT, 
OrriceE or THE CHIEF oF ORDNANCE, 

Washington, March 3, 1913. 
From: The Acting Chief of Ordnance. 
To: 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. 
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WATERTOWN ARSENAL, 
Watertown, Mass., August 16, 1912. 

From: The Commanding Officer, Watertown Arsenal. 
To: The Chief of Ordnance. 

Subject: Annual report tests iron, steel, ete. 

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: 

  

CUT SPOCHNOTIE. a seas yo sna dn snn sonata sin si anoys Tass, sdiaer ans inbnsnn 37 
For Ordnance Deparimont......ceeecevsnsonsman sss hn ds'sinns bs sins ness bos sad oy DOD 
For other Government depariiNONis. covers ssdssane dies esr sdssnnnndonanssinnnse 25 
ots Or Prive PATIOS. . oven reo e slain dans swmnn aris sssns sav sans nie snssevrs 515 

TORO). sess srs assis aves smsnsmumssis se mnt sun es srs tenis aii e sh isin rnas 3, 143 

The receipts and expenditures were as follows: - 

Amount appropriated for testing machine and testing work.............. $15, 000. 00 
Received 101 Private (08(8..c acne eersssrissns aidan stags sen sienanas 964. 33 

Potalreceiveds. . coed i a SL ae de dS 15, 964. 33 

Amount expended for service and ER LS TR TY TOE) 
Amount expended for light, power, tools, implements, and material for 

BOSS. . ieee SSeS 3,892.22 

Total expended........... oe ad Pe eT LVI a 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 GF steel wire for winding guns 
have been completed and data of 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. 
CHIEF 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. 

STRESS: LB: PER SQ. IN. 
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TEST NO.14722 ELONGATION-IN, PER IN, 
TENSILE TESTS OF SQUARE STEEL WIRE 

FOR WINDING GUNS. 

DETERMINATION OF ELASTIC LIMIT. 
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SQUARE STEEL WIRE FOR WINDING GUNS. 13 

STRESS-LB. PER IN: 
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14 SQUARE STEEL WIRE FOR WINDING GUNS. 

TEesT 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. 

o 5 tl Remarks. 
er square onga- onga- 

Total inch. tion. Set. tion. Set. 

Lb. Lb. In. In. In. : In. 
80 4,970 .0 0. 0. 0. 

159 9,880 .0059 9. .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 
653 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 
17 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 2175 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 80, 770 fee ie. al es A le cea He Sr sa sen 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 1m. outside gauge marks. 
Appearance of fracture, Silky.



SQUARE STEEL WIRE FOR WINDING GUNS. 15 

SQUARE STEEL WIRE FOR WINDING GUNS. 

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

a 0.1257 by 0.1267 in. 
Sectional area, 0.01592 sq. in. 
Gauged length, 30 in. 

  

  

  

  

  

Applied loads. In gauged length. Per inch. 

b wi Yi 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 
319 20, 000 .0170 . 0002 00057 00001 
398 25, 000 0230 . 0001 00077 
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 ; 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 1171 . 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 1594 .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 1210 01063 00403 
2,708 170, 000 3510 1462 01170 00487 
2,788 175, 000 3910 1790 01303 00597 
3,120 196,000. 1%.w: Fin a | a he San me be os = See nie Ya eeie a By =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 in. inside gauge marks. 
Appearance of fracture, silky.



16 SQUARE STEEL WIRE FOR WINDING GUNS. 

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

Samp No. 4. Reel 918. P. O. 8320. Diameter of coil in 
natural state: 26 in. 

Marks, 4-A. 
Dimensions, 0.1265 by 0.1269 in. 
Sectional area, 0.01605 sq. in. 
Gauged length, 30 in. 

  

  

  

Applied loads. In gauged length. Per inch. 

> oY) 5 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 0053 0 . 00018 0. 
240 15, 000 0111 — .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 , 000 . 0428 — .0007 .00143 | — .00002 
802 50, 000 . 0480 — .0007 .00160 | — .00002 
882 55,000 0539 — . 0004 .00180 | — .00001 

i 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 y 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 0018 

1,603 100, 000 1149 . 0073 00383 00024 
1,683 105, 000 1230 .0100 00410 00033 
1,763 110, 000 1317 .0128 00439 00043 
1,843 115, 000 1414 . 0160 00471 00053 
1,924 120, 000 1518 .0210 00506 00070 
2,003 125,000 1640 . 0261 00547 00087 
2,084 130, 000 1758 .0312 00586 00104 
2,164 135, 000 . 1888 . 0388 00629 00129 
2,244 140, 000 . 2040 . 0467 00680 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 
3,077 191,800... oa ar a ee Tensile strength.                   

Elongation after fracture, 0.82 in. in 30 in.=2.2 per cent. 
Dimensions at fracture, 0.095 by 0.095 in. Sectional area= 

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



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. 

v il Bl Remarks. 
er square onga- onga- Total. inch tion, Set. tions, 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 6, 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 , 000 . 0440 .0074 00147 .00025 
657 41,000 0465 . 0083 00155 . 00028 
673 42,000 0490 .0130 00163 .00043 
689 43,000 .0530 .0130 00177 . 00043 
705 44,000 . 0850 . 0440 . 00283 00147 
721 45,000 .1330 .0908 . 00443 . 00303 
737 6, 000 1640 .1225 . 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 SB, 800i cfs ave ive PE Ah Pe dan LL ie RR 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. 

: wi i 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 0052 — .0001 0.00017 0. 
240 15,000 0110 — .0005 .00037 | — .00002 
321 20, 000 0162 — .0004 . 00054 — .00001 
401 25,000 0217 — .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 y .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 y 
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 
2,405 150,000 22345 0635 .00782 00212 
2,485 155,000 2550 0770 00850 00257 
2, 565 160, 000 2820 0962 00940 00321 
2, 645 165,000 3140 | 1207 01047 00402 
2,725 170,000 . 3550 .1518 .01183 . 00506 
2,805 175,000 . 3990 .1870 . 01330 .00623 | 
3,106 LIE 1 a EUSREE Co FONT Sh MEE ter ER UE nt | 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. 

STRESS - LB: PER SQ. IN. 
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TENSILE TESTS OF SQUARE STEEL WIRE 
FOR WINDING GUNS. 

DETERMINATION OF ELASTIC LIMIT.



SQUARE STEEL WIRE FOR WINDING GUNS. 21 

Sample No. 5. Reel 946. P. O. 8320. Diameter of coil in 
natural state, 25 inches. 

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

  

  

    

Applied loads. In gauged length. Per inch. 

P Rn © 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 0. . 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 . 0760 .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 1120 .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 0630 00133 
2,194 135, 000 2060 . 0500 00687 00167 
2,215 140, 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 : fo 0 4 MERC RS I Ie SIRs ERE SOR ER YE 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.



22 

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. 

2 zl Remarks. 
Per 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 .0374 . 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 
v1 44,000 1140 .0710 00380 00237 
731 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 .2912 01167 00971 
861 53,000 3800 .3230 01267 01077 

1,411 000 an a Se aE a ee a 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. 

v i = Remarks. 
. er square onga- onga- Total. ue) hong Set. ing Set. 

Lb. Lb. In. In. In. Tn. 
81 5,000 0. y 3 0. 

163 10,000 .0051 — .0001 .00017 0. 
244 15,000 .0110 — .0002 .00037 | — .00001 
325 20, 000 0162 — .0001 . 00054 0. 
406 25,000 .0220 — .0001 . 00073 0. 
488 30,000 .0275 0. . 00092 0. 
569 35,000 0332 0. .00111 0. 
650 40, 000 .0385 0. 00128 0. 
731 45,000 . 0442 . 0004 00147 . 00001 
813 50,000 .0505 . 0004 00168 00001 
894 55,000 . 0567 . 0008 00189 . 00003 
975 60, 000 . 0630 .0013 00210 . 00004 

1,056 65, 000 . 0695 . 0020 00232 . 00007 
1,138 70,000 .0759 . 0028 00253 . 00009 
1,219 75,000 . 0830 . 0035 00277 . 00012 
1,300 80, 000 . 0895 . 0040 00298 . 00013 
1,381 85,000 .0970 . 0060 . 00323 . 00020 
1,463 90, 000 .1040 .0071 . 00347 . 00024 
1,544 95, 000 1129 . 0090 . 00376 . 00030 
1,625 100, .1210 0112 . 00403 . 00037 
1,706 105, 000 .1295 0133 00432 . 00044 
1,788 110, 000 1390 0163 . 00463 . 00054 
1,869 115, 000 1490 0200 00497 . 00067 
1,950 120, 000 1595 . 0240 00532 . 00080 
2,031 125, 000 1720 . 0293 00573 00098 
2,113 130, 000 . 1850 . 0361 00617 00120 
2,194 135, 000 .2010 . 0450 . 00670 00150 
2,275 140, 000 . 2205 0566 00735 00189 
2,356 145, 000 . 2400 . 0690 00800 00230 
2,438 150, 000 . 2630 . 0850 . 00877 00283 
2,519 155, 000 .2912 1040 .00971 00347 
2,600 160, 000 .3220 1270 .01073 00423 
2,681 165, 000 3657 1607 .01219 00536 
2,762 170, 000 4200 2033 . 01400 00678 
3,035 180, 000 ce et ee aaa Tensile strength.   
  

Elongation after fracture, 0.75 in. in 30 in.=2.5 per cent. 
Dimensions at fracture, 0.098 by 0.098 in. 

sq. In. 
Contraction of area, 40.9 per cent. 
Position of fracture, at gauge mark. 
Appearance of fracture, fine silky. 

Sectional area, 0.0096



24 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.O. 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. 

v il zi Remarks. 
er square onga- onga-~ 

Total. inch. tion. Set. tion. Set. 

Lb Lb. In. In. In. In. 
52 5,020 0. 0. 0. 0. 

104 10,040 . 0062 0. .00021 0. 
156 15,060 .0112 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 * 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 23 800 ah a rh tn Ae re Te ed ah 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 simple. was annealed at 1,500° KF. 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. 

p El El Remarks. 
er square onga- onga- 

Total. inch. tion. Set. tion. Set. 

Lb Lb. In. In. In In. 
52 5,020 0. 0 0. 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 . 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 .1149 00560 00383 
509 49,130 1790 .1270 00597 00423 
520 5 1940 .1395 00647 00465 
530 51,130 2250 .1670 00750 00557 
540 52,120 2390 .1797 00797 00599 
551 53,190 2530 .1922 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 58,200 3460 .2788 01153 00929 
613 59,170 3710 .3015 01237 01005 
623 60, 140 3950 .3230 01317 01077 
951 01,800 i ra Re et Aa le de Eta ee fe Se ia Tensile strength.     
  

Elongation after fracture, 1.85 in. in 30 in.=6.2 per cent. 
Dimensions at fracture, 0.088 by 0.090 in. : 
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. 27 

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. 

P i i Remarks. 
er square onga- onga- 

Total. inch. tion. Set. on 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 0270 —.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 
1,001 104, 700 110 . 0001 00367 00003 
1,143 109, 700 1150 . 0002 00383 00001 
1,195 114,700 1210 .0001 00403 00003 
1,247 119,700 + ed280 ; . 00420 0. 
1,299 124,700 . 1315 —. 0003 . 00438 —. 00001 
1,351 129, 700 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 
2,390 229, 400 3580 0920 01193 00307 
2,452 238,300 |... ih fe eg me 3 yas eile. SLI 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 1n. inside gauge marks. 
Appearance of fracture, fine silky, serrated.
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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. 

29 

  

  

  

  

Applied loads. In gauged length. Per inch. 

P f £1 Zl Remarks. 
er square onga- onga- 

Total. | in tion. Set. tion. Sat 

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 0. 00123 0. 
530 50,000 . 0480 0. 00160 0. 
635 60, 000 .0588 0. 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 
1,112 105, 000 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 0185 00663 .00062 
1,800 170, 000 . 2077 0208 00692 .00069 
1,906 180, 000 2268 .0277 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 BRO. Lehner hae niet ot orn tas odes nad 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 

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

SQUARE STEEL WIRE FOR WINDING GUNS. 

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 i 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, 250 .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 , 230 . 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 S400 F.C Seea] oe  s a s  es 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 in. 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. 

5 71 i Remarks. 
er square onga- onga- Total. | +e IU hoas Set. iy Set. 

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 
635 60, 000 . 0595 0. 00198 
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 .0011 00332 00004 
1,059 100, 000 .1050 0. 00350 0 
1,112 105, 000 .1102 .0015 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 00448 00009 
1,377 130, 000 .1415 . 0030 00472 00010 
1,430 135, 000 .1470 . 0028 00490 00009 
1 140, 000 .1528 . 0033 00509 00011 
1,536 145, 000 .1600 . 0048 00533 00016 
1,589 150, 000 . 1665 . 0060 00555 00020 

78 155, 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 
2438 1 IBA OD an. on si veentle ns nnn see fut vn rhe Sue fels od Shale inten 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. 33 

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. 

? %l Remarks. 
er square onga- onga- 

Total. inch, tion Set. ti ug 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 .0722 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 
1,991 104 000: 1...) .... ca fneames aniseed ate al 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. 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, 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. 

? 7 7 Remarks. 
er square onga- onga- 

Total. inch. tion. Set. tion. Set. 

Lb Lb. In In. In. In. 
51 5,000 0. 0. ; 

103 10, 000 0062 0. .00021 0. 
205 20, 000 0181 0. .00060 
308 30, 000 0306 .0032 .00102 00011 
359 35,000 0410 .0091 00137 00030 
370 36, 000 0490 .0165 00163 00055 
380 37,000 0650 .0318 00217 00106 
390 38, 000 0870 . 0509 00290 00170 
401 39, 000 1070 .0730 00357 00243 
411 h 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 T7800 No md ma as SER ie fe BY vd er 2 [Sd sn 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. 

i 1 Remarks. 
er square onga- onga- 

Total. inch. tion. Set. tion. Set. 

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 0018 .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 (2) 00414 (?) 
1,130 110, 000 1323 0125 00441 . 00042 

1,181 115,000 . 1400 0140 00467 .00047 
1,232 120, 000 .1510 .0178 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 .0515 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 1119 01050 00373 
1,797 175,000 3500 1391 01167 00464 
1,998 OL 5007 {ass nsnna)s roves ssnsselisnsannassslass nese rns 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.



36 SQUARE STEEL WIRE FOR WINDING GUNS. 

STRESS-LB. PER SQ. IN. 
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SQUARE STEEL WIRE FOR WINDING GUNS. 3% 

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. 

5 2 wi } 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 <0; 
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 .0970 0. .00323 0. 

1,000 100, 000 .1020 .0005 . 00340 . 00002 
1,050 105, 000 .1070 0. .00357 0. 
1,100 110, 000 +1125 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 

, 4 145,000 1605 .0075 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 . 2380 .0310 .00793 .00103 

2,000 200, 000 . 2650 . 0440 . 00883 .00147 
2,100 210,000 . 2970 . 0642 . 00990 .00214 

2,200 220, 000 . 3540 .1030 . 01180 .00310 
2,374 DBTAOD: Tn et eo le fois en in ele A Nn a a ler rae a ho a ai 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 

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. 

SQUARE STEEL WIRE FOR WINDING GUNS. 

  

  

  

              

Applied loads. In gauged length. Per inch. 

3 21 2 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 .0062 .0003 .00021 .00001 
150 , 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 5,000 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 0445 00288 00148 
460 46,000 1180 0772 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 . 2780 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 55,000 . 3690 . 3087 01230 01029 
560 56,000 3940 .3310 01313 01103 
903 00,300.71... scales Sr at Se a re a 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. 39 

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. , 

  

  

    

Applied loads. | In gauged length. Per inch. 

7 7 Remarks. 
er square onga- onga- 

Total. inch. tion. Set. tion. Set. 

Lb. Lb. In. In. In. In. 
50 5,000 3 3 % 3 

100 10, 000 .0050 —.0010 .00017 —. 00003 
200 ,000 .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 .1348 .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 
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 BEBO re ee A SR ee si 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.



40 SQUARE STEEL WIRE FOR WINDING GUNS, 

STRESS=-LB. PER SQ. IN. 
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SQUARE STEEL WIRE FOR WINDING GUNS. 41 

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. 

5 el a Remarks. 
er square onga- onga- 

Total. inch. tion. Set. tion. Set. 

Lb. Lb. In. In. In. In. 
53 5,000 0. 0, 0. 0. 

106 10, 000 .0068 .0008 .00023 .00003 
212 20, 000 .0180 0. .00060 0. 
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 20892 hos. 00207 |.-. a0 oi 
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 1291 .0035 00430 00012 
1,326 125, 000 1355 .0050 00452 00017 
1,379 130, 000 1437 .0060 00479 00020 
,43 135,000 1490 .0067 00497 00026 z 

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 00648 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 . 0342 . 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, 440 230,000 . 3580 . 0980 .01193 .00327 
2,623 PATI 1-52 is wisn nnn yes =o ciate eaten) Le fe 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.



42 

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. 

SQUARE STEEL WIRE FOR WINDING GUNS. 

  

  

  

              

Applied loads. In gauged length. Per inch. 

2 on Remarks. 
er square onga- onga- 

Total. inch. tion. Set. tion. Set. 

Lb. Lb. In. In. In. In. 
53 5,000 0. 0. 0. 0. 
106 10,000 . 0060 . 0005 . 00020 00002 
159 15.000 0120 0. . 00040 
212 20, 000 0170 0. . 00057 : 
265 25,000 .0225 0005 . 00075 .00002 
318 30,000 .0275 0009 00092 .00003 
371 35,000 . 0332 .0017 00111 . 00006 
382 36,000 .0341 .0020 00114 . 00007 
393 37,000 . 0360 . 0024 00120 . 00008 
403 , 000 .0370 .0032 00123 .00011 
414 39, 000 . 0385 .0035 00128 .00012 
424 40, 000 .0400 . 0041 00133 .00014 
435 , 000 . 0450 00150 . 00023 
446 42,000 . 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 1210 . 00540 . 00403 
499 47,000 .2200 . 1740 .00733 00580 
509 48,000 .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 ,000 . 3520 .2015 01173 .00972 
573 54, 000 3772 .3133 01257 .01044 
584 55,000 .3970 .3340 01323 01113 
941 ST000 |: oon ne Se [ore SU hel - Gs me 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. 

 



SQUARE STEEL WIRE FOR WINDING GUNS. 43 

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. 

i 71 Remarks. 
Per square onga- onga- 

Total. inch. tion. Set. tion. Set. 

Lb. Lb. In. In. Ine 1m, 
53 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 50,000 0. .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 {73,0008 Jo tienes 00303: {eens 
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 1150 .0054 00383 00018 
1,167 110, 000 1210 . 0061 00403 00020 

1,220 15,000 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 2 .0107 00511 00036 
1,485 140, 000 1603 .0124 00531 00041 
1,538 145,000 1678 .0138 00559 00046 
1,592 150, 000 1743 .0150 00581 00050 
1,645 155, 000 1822 LOL75 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 2995 .0300 00742 00100 
1,963 185, 000 2323 .0335 00774 00112 
2,016 190, 070 2495 .0352 00802 00117 
2,069 195, 000 2475 .0358 00825 00119 
2,122 200, 000 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 

2,637 248. 100. 1... le a ee Ye saga 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.



44 SQUARE STEEL WIRE FOR WINDING GUNS. 

STRESS- LB. PER SQ. IN. 
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ORDNANCE SPECIMENS. 
  

TENSILE TESTS TO DETERMINE THE ELASTIC LIMIT. 
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TEST 14886. 

TENSILE TESTS TO DETERMINE THE ELASTIC LIMIT. 

CAST STEEL NO. 1. 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. . 

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 | Limit of proportionality. 
6,950 35,000 . 00284 . 00142 
7,150 36, 000 . 00307 . 00154 
7,350 37,000 ’ 2 4 S015 

.003 .0018 : ; 
7,550 38,000 { 100424 "00212 bvield point. 

7,750 39,000 . 00556 . 00278 
7,940 40, 000 .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 35,000 . 00267 00133 
7,150 36,000 . 00281 00140 
7,350 37,000 . 00294 00147 
7,550 .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 43,000 . 00946 00473 
8,740 44,000 . 01246 00623 
8,940 |, 45,000 . 01470 00735 

15,400 T7000: Roos iain deers nne 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. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 
Ewing extensometer used on 2-in. gauge length. 

ORDNANCE SPECIMENS. 

TEST 14887. 

HEAT NO. 3374. ARSENAL STEEL. 
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Applied loads. Elongations. 

Per Remarks. 

Total. square [In 2inches.| Per inch. 
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 00094 . 00047 
4,000 20, 000 00130 . 00065 
5,000 25,000 00165 . 00083 
6,000 30, 000 00202 .00101 | Limit 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 
9,000 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. 

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 0027 . 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 
9,000 45,000 00363 .00182 
9,200 46,000 00374 00187 
9,400 47,000 00387 00194 
9, 600 48, 000 00203 
9, 800 49, 000 . 00439 . 00220 

10, 000 50, 000 . 00490 .00245 | Yield point. 
10,200 1,000 00681 . 00341 
10, 400 52,000 00872 . 00436 
10, 600 53,000 01105 . 00553 
10, 800 54,000 . 01304 . 00652 
10, 900 54,500 .01478 .00739 
15,300 0B B0D: ttn en iY nan 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. 
SUMMARY. 

NAMIE OF DIODOL ONAN Y ear as is eltonrbasnis sss rssssremesronminntinsnresseoes seins 30,000 1b. per sq. in, 
NI DOI BC a emai iin § i Cae Sa Cn a Radler vs le AA rH alae 48,000 1b. per sq. in. 
Pens Stren gi, yr ss a ede a i Le see 76,500 1b. per sq. in. 
Moduinsef elastic Yo. c.f di a Le 29, 000,000 1b. per sq. in. 
ONE ONS DI. eas ss need lets i Se a sens Pah cA Sa Skee ne ws Hee pa be alo 6.0 per cent. 

CoNtrICtION Of ABA... , rn vn ds ss nsas snes ens dnsn seb nians bs sans Sade imran sien 5.7 per cent. 
After stressing to 49,000 1b. per sq. in.: 

Limit Of DrODOTIONANLY ves cvs sis ash sis sinins sions 5s simian ain nisin iainsls 3iste mts sim wins 20,000 1b. per sq. in. 
Yicldoont. eas nn ss a le 50,000 1b. per sq. in. 
Modus Of QIaStiCIEY .. vets css onsen sn tuts i ci atns dds n dy eden ns Fe mane 27,600,000 1b. per sq. in.



ORDNANCE SPECIMENS. 49 

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

used. 

  

  

  

Applied loads. Elongations. 

Galvanom- 
Per eter—De- Remarks. 

Total. square |In2inches.| Perinch, | flections. 
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 —5 
6,000 30C, 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 —18 
7,800 39, 000 0027 00135 | — 9 
8,000 40, 000 . 0028 00140 —9 
8,200 41,000 . 0030 00150 —10 

8,400 42,000 . 0030 00150 —10 
8,600 43, 000 . 0031 00155 —11 
8,800 44,000 . 0033 00165 —11 
9, 000 45,000 . 0036 00180 —11 Yield point, elasticlimi. by galvanom- 
9, 200 46, 000 0174 00870 — 8 eter. 
9,400 47,000 0187 00935 — 8 
9, 60C 48, 000 0200 01000 — 8 
9, 800 49, 000 . 0220 01100 —9 

10, 000 50, C00 . 0240 01200 —-9 
11, 000 55,000 . 0330 01650 — 8 
12,000 60, 000 . 0460 02300 | — 5 
13, 000 05,000 4. odoin ll Ave slates — 2 
14, 000 700000 a oda ge 1-13, 10 
17,000 5000. nade ea a 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.    

    

Limit of proportionally a RN TE eh haa St ta ae ANE er, 36, 000-1b. per sq. in. 
SHI DY SAI VONOMIEION. ... os sews Sr ridny sr arnt ns rain was ms ge sis me Jains 45,000-1b. per sq. in. 
CA pond. eR sire Ee tha ede se sn Ss See Es 45,000-1b. per sq. in. 
EL Vn ee I IIT le st. 2 LUT Se ei RI 85, 000-1b. per sq. in. 
Oana ihe ves Se re as reas a aR A Se EL EN ed 22.5 per cent. 
Contractienvelarea..................i....... a dL SILT 24. 0 per cent. 

61783°—13——4



50 ORDNANCE SPECIMENS. 

TrsT 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. 
Fr eimanys thermo-electric apparatus for determining elastic limit 

used. 
  

Applied loads. Elongations. 

  Galvanom- 
Per eter read- Remarks. 

Total. square |In2inches.| Per inch. ngs. 
inch. 

  

Lb. Lb. In. In. 
200 1,000 0. 0. 

5 
‘When readings were started the gal- 
vanometer was Swinging slowly in 
a heating or positive direction. 

Limit of proportionality. 
Yield point. 
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siaces coat 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. 

30,000 1b. per sq. in. 
   

  

Limit of RoDonizonalicy adamant 
rly mie by galvanometer 2% 0 ip per sq. in. 
jeldpoint... o£. oo. . per sq. in. 

Tensile strength. ... 7, 000 1b. per sq. in. 
Elongation in 2in.. 22.5 per cent. 
Contraction 6) area, door ur ea sed Le ede ss 27.4 per cent.



CAST STEEL NO. 3. 

Marks, 8864-2. 
Diameter, 0.505 in. 

ORDNANCE SPECIMENS. 

TesT 14888. 

HEAT NO. 3356 A2 TI. 

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

ARSENAL STEEL. 
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Applied loads. Elongations. 

Remarks. 

Total. Persquare | tn ginches. | Perinch. 

Lb. Lb. In. In. 
200 1,000 a. 0. 

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 

, 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 .003G2 00151 
8,800 44,000 .00314 00157 
9,000 45,000 .00330 00165 | Yield point. 

Load fell to— 
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 . oy Me 

. 0149. 8 
9,200 46,000 101944 -00972 

200 1,000 .01572 .00786 | Set.           
 



H2 ORDNANCE SPECIMENS. 

Extensometer reset to zero. 
  

  

  

        

Applied loads. Elongations. 

i Remarks. 

Total. P glue In 2 inches. Per inch. 

Lb. Lb. 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 

000  Yeaecvnonricininesescnr inden "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 
7,200 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 
200 L000: Loioinesi i Soles nen npn 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 52,000 01615 00808 
10, 600 53, 000 01869 00935 
16, 600 83.000 1... oad antes dai toed 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. 

Limit of proportionality . 38,0001Db. per sq. in. 
Yield point............ . 45,0001b. per sq. in. 
Tensile strength +e 83,0001Db. per sq. in. 
Modulus ofelnsticlly cro cc obiv coe hc bon Sse tad ct el eG es 28,800,0001b. per sq. in. 
Elongationin 2in.........-c2-.. ox Cah sh scm ns Hmm nk nn 15.0 per cent. 
Conitractioniof aren: oc ois ie fiir u vain ennitunnrnins an iE de pines re She 16.9 per cent. 
After stressing to 46,000 1b. per sq. in.: : 

Limit of proportionality . .o. 2<ve ve enine can icine sea mesa il ee ai 17,0001Db. per sq.in. 
eld point. a A a aad 47,0001b. per sq.in. 
Modulusiol elasticity csev duiotnistasnin stot asta ans ssn nnn anc vars suzwin tase 28,500, 0001b. per sq. in.



CAST STEEL NO. 3. 

ORDNANCE SPECIMENS. 53 

TesT 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. 

  

  

  

  

Applied loads. Elongations. 

Per Remarks. 

Total. square |In2inches.| Per inch. 
inch. 

Lb. Lb. In. In. 
200 1,000 0. 0. 

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.| Per inch. 
inch, 

Lb. Lb. In. In. 
200 1,000 0. 0. 

1,000 5, 000 . 00026 .00013 
2,000 10, 000 . 00064 .00032 
3,000 15, 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 36,000 .00273 .00137 
7,400 37,000 .00281 .00140 
7,600 38,000 .00288 .00144 
7,800 39,000 . 00298 .00149 
8,000 5 .00307 00153 
8,200 41,000 .00318 00159 
8,400 42,000 .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 

9,400 47,000 { 0s Ae 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 
0, 52,000 .01428 00714 
10, 600 53,000 . 01685 00843 
10, 800 54,000 01950 00975 
16, 100 80,500 =i: ae ce val ene 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. 

Limitof proportionality. ..... ca. ioiln si ie ta il ai cols on Eid sana ve 48,000 1b. per sq. in. 
Nl polnt. a Sh der Fa Ie SR se sa, 51, 000 1b. per sq. in. 
Persie strongih. Jan. Ln Ls LL Ce aa 80, 500 1b. per sq. in. 
Modulugofelasiieily........ cd ia ae i Leth Rh. 28, 300, Hoth, per sq. in. 
Blonpationin Dan... co a Ee a ea a ai TE ev 23.0 per cent. 
Contraction Ol ates i. Ll re der ee le Sn Sain 27.4 per cent. 
After stressing to 49,000 1b. per sq. in.: 

Limit of f proportionality a rR eA Sia th ees 15,000 Ib. per sq. in. 
NIRA DOE. a a a Hy aE Se 47, 000 1b. per sq. in. 
Mod be of SETS IN NS EN EER IL Se te Be 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. 
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Applied loads. Elongations. 

Per Remarks. 

Total. square |In2inches.| Per inch. 
inch. 

Lb. Lb. In. In. 
200 1,000 0. ; 

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 46, 000 00324 . 00162 
9,400 47,000 00330 . 00165 
9,600 48,000 00336 . 00168 4 
9, 800 49,000 00345 . 00173 

10, 000 50, 000 00350 . 00175 
10, 200 51,000 003A0 . 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 
11,400 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 67,000 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 77,000 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 00298 
16, 800 84,000 00600 . 00300 

, 000 , 000 00612 . 00306 
17,200 86, 000 00616 .00308 
17,400 87,000 . 00623 .00312 
17, 600 , 000 . 00635 .00318 
17,800 89, 000 . 00643 00322 
18, 000 , 000 . 00650 00325 
18,200 91, 000 00657 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.| Per inch. 
inch. 

Lb Lb. In In. 
18,800 94, 000 00684 00342 
19, 000 95,000 00694 00347 
19,200 96, 000 00708 00354 
19, 400 97,000 00717 00358 
19, 600 98, 000 00724 00362 
19, 800 99, 000 00738 00369 
20, 000 100, 000 00749 00375 
20,200 101, 000 00799 00399 
20, 400 102, 000 00800 00400 
20, 600 103, 000 00814 00407 
20, 800 104, 000 00824 00412 
21,000 105, 000 00844 00422 
21,200 106, 000 00877 00439 
21,400 107,000 00896 00448 
21, 600 108, 000 00922 00461 
28, 700 AAB, 500: Yorn ennial teas vomn re id 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. 

Timitof proportionality... con. re i a ese ee ole sd we 92,000 1b. per sq. in. 
Tensilestrengtlt oo. ol Ce EL Se re 143,500 1b. per sq. in. 
Modulnsolelslicily. or a Ea a 27,700,000 1b. per sq. in. 
Plongationin 2a lc. oul, dni oe SN GE LoL SS Le 14.5 per cent. 
Contraction of area........... SNORE RR LS Loy Bi Se nih as 46. 2 per cent.



ORDNANCE SPECIMENS, 

TST 14884. 

6 

FORGED STEEL ‘‘D.”” ARSENAL STEEL. 

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. 

  

  

  

    

    

Applied loads. Elongations. 

Per Remarks. 

Total. square |In2inches.| Per inch. 
inch. 

Lb. Lb. In. In. 
200 3 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 > . 00169 . 00084 
6,000 30,000 . 00204 . 00102 
7,000 35,000 . 00240 . 00120 
8,000 40, 000 . 00276 . 00138 
9,000 45,000 . 00319 . 00160 

10, 000 50, 000 . 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 84,000 . 00592 . 00296 
17,200 86, 000 . 00606 . 00303 
17,600 88, 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 

100, 000 . 00707 00354 

20,400 102, 000 . 00722 00361 
20, 800 , 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 3 00421 
24,000 120, 000 . 00859 00430 
24,400 122,000 . 00874 . 00437 
24,800 124, 000 . 00889 .00445 | Limit of proportionality. 
25,200 : . 00905 . 00453 
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 40, .01066 00533 
28,400 142,000 .01131 . 00566 

200 1,000 .00118 . 00059 Set.         
   



58 ORDNANCE SPECIMENS. 

Extensometer set to zero. 

  

  

  

          

Applied loads. Elongations. 

Per Remarks. 

Total. square |InZ2inches.| Per inch. 
inch. 

Lb Lb. In In, 
200 1,000 | © 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 65, 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 
18,000 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. 
33,300 166,500: - oor scold 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. 

Y.imit of proportionality... . o.oo a ha a Ll ee che 124,000 Ib. per sq. in. 
Modulus of elasticity. to oc tin rr i LR ne tee Reseda the 28, 000, 000 1b. per sq. in. 
Pensflogirensih, ....... hr. cs Le 166, 500 1b. per sq. in. 
DE oneglion dn Jin es reed ae ee sd ate 13.5 per cent. 
Conivactionelares, [oo tT: 000 wu, ou 0. ay a i es 40.3 per cent. 
After stressing to 142,000 1b. per sq. in. : 

Limit of proportionality 122,000 Ib. per sq. in 
Modulus of elastielly. .... ...0 i ri ee Ve EL el Ee 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. 

Total. |F re In 2inches.| Per 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 . 0009 . 00045 
4,000 20, 000 .0012 . 00060 
5,000 25,000 .0016 . 00080 
6, 000 30, 000 .0020 .00100 
7,000 35,000 .0023 .00115 
8,000 40, 000 .0026 .00130 
8,200 , 000 . 0027 .00135 
8,400 42,000 .0028 . 00140 
8, 600 43,000 . 0028 00140 
8, 800 44,000 . 0029 . 00145 
9,000 45,000 .0030 .00150 | Limit of proportionality. 

. +0042 .00210 | Yield point. 
16, 600 S35000 |. nL ane rR] Tensile strength. 

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. 

Vimitolproportionaliby. oi da a a a sa Cr Sak] 45,000 1b. per sq. in. 
Yield a a Er a hues 45,000 Ib. per sq. in. 
enslle Strength. EE a 83,000 1b. per sq. in. 
Ona IOV AN II Er i i Ee ea hele ee i aft en ial ae le Smead er wo 25.5 per cent. 

Contraction of aren....:..... 00 a. dn Sa Se SP SOV Sl See BL 49.1 per cent.



60 ORDNANCE SPECIMENS. 

TrsT 14871. 

FORGED STEEL NO. 5, NAVY. ARSENAL STEEL. 

Marks, 240-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. 

Remarks. 

Total. |FeLSQUaTe | 11 9 inches.| Per inch. : 

Lb. Lb. In. In 
200 1,000 0. 0 

1,000 5,000 00028 00014 
2,000 10, 000 00063 00032 
3,000 15,000 00097 . 00049 
4,000 20, 000 00132 . 00066 
5,000 25,000 00166 .00083 
6, 000 30, 000 00202 . 00101 
7,000 35,000 00239 00120 

S000 va saat or Limit of proportionality. 
8,000 40, 000 00285 00143 
8,200 41,000 .00308 .00154 
8,400 42,000 . 00548 .00274 | Yield point. 
8,600 43,000 00830 00415 

18,200 91,000. 1. . . . ccna haitiidids 0. 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. 

SUMMARY. 

YimiL ol DIOPOLHONANLY. . none -os sesso Lo Sse dnt lin sn dug n dom nen 3 37,000 Ib. per sq. in. 
Yicldpoimt-oi......00... 42,000 1b. per sq. in. 
Tensile strength. . .. 91,000 1b. per sq. in. 
Modulus of elasticity : 28,500,000 1b. per sq. in. 
Elongation in 2 in .. iG 26.5 per cent. 
COnIIACHOTHOR ABR... . oon ita mnrinre ia iain Tor ies ti reas iduseie 43.3 per cent.



ORDNANCE SPECIMENS. 61 

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. 

  

  

  

Applied loads. Elongations. 

Per Remarks. 

Total. square |In2inches.| Per inch. 
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 7,000 . 00251 00126 
7,600 38,000 f0%%3 .00135 tiunit of ; 

: . 00436 imit of proportionality. 
7,800 39,000 { 101495 -00748 | Yield point. ¥               

  

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. |. 520s onrn]it cnn olue duce 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. 

nD Bro ree Do Oe Se ey EE IE 39,000 1b. per sq. 
IC IG DOI... Th eR De Ra 3 eee Hasna Rr vn 39,000 1b. per sq. 
ONS SI OI. 1 cer recs rare ae css dl can shh Hiher Ses san saad An mS ase 82,000 1b. per sq. 
Moulins of ClagliCHY tr a a os Sl er Tal i ree ta ead A sae ne 27,600,000 1b. per sq. 
Elongationin 2dn......00 ove. oiiin ee le aL LTT a 18.5 per cent. 
CONC OT Ol Be. sine sr ire se dd ed a Bal Sih st ir nga 27. 4 per cent. 
After stressing to 39,000 1b. per sq. in.: 

Limit of ProporHONAUIY. cues nm seen one ae es Sa cs re ale ss sare 20, 000 1b. per sq. 
YX CI DOIN oie ror tor delta estima t tinnn ns Ae mitt nrenh 5%» Ara nnn eae 40,000 1b. per sq. 
Modulus of eastielty.. oe she tear i av sea ad a sn ve 26,600, 000 1b. per sq. 

in. 
in. 
in. 
in. 

in. 
in. 
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. 
Ficlmnn thermo-electric apparatus for determining elastic limit 

used. 

  

Applied loads. Elongations. Galvanometer. 

  

Per Remarks. 
; In 2 Per 3 Deflec- 

Tota). f S0UMS {jones | teh, [BORE Tin, 

  

Lb. Lb. In. 0 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. ...... 0. atic t i LE LL aa i 39,000 1b. per sq. in. 
Elasticlimit by galvanometar.. co 8. 8 i. Lm ie he ha i 45,000 1b. per sq. in. 
Yield point... as a ln he 40,000 1b. per sq. in. 
Tensile sirength,... i vcons niin iii ade SAE BE UL sida de Wd eh Us 76,000 1b. per sq. in. 
Elongation in Zin ci cr ns setae a a Le te sn de BC ea 23. 5 per cent. 
COBIraction Of A858. .. =o sree davai tbl STR SL LL AL SN A saree 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 0. 0. 

1,000 5,000 . 00026 00013 
, 000 10, 000 . 00060 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 44,000 . 00298 00149 
9,000 45,000 .00306 00153 
9,200 46,000 .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 i 01614 00807 | Set.   
 



64 ORDNANCE SPECIMENS. 

Extensometer reset to zero. 

  

  

  

Applied loads. Elongations. 

Per Remarks. 

Total. square |In2inches.| Per inch. 
inch 

Lb. Lb. In. In 
200 1,000 ’ 

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 y 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 81,000 |... 5x. na]ansnazomass 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. 
SUMMARY. 

Limit of proportionality. ..........cueeeuenennennni 46,000 1b. per sq. 
Nioldpoint roi. vic olive iene dtu te a al 49,000 1b. per sq. 
Tensile sirength...........,..-. eR A NE SI Sr aL 81,000 1b. per sq. 
Modulus ofelagtielly. oc. cts a St st nie Sata a va 28,800,000 1b. per sq. 
Bloneation nin. a... ceeims diese ve tetra ut Le Bd Sn ae sh a 28.0 per cent. 
Contraction Of arod. . .. oa sd al el ah gs inte ai se nie 46.2 per cent. 
After stressing to 49,000 1b. per sq. in.: 

Limit of proportionality. ............ 25,000 1b. per sq. 
Nicldpommt, 0: de vn Ge AA as aL 47,000 1b. per sq. 
Modulus Of ClaSEICHY ces oz crete ncnunsns snnsnansntsiss srs sede enna 28,400,000 1b. per sq. 

in. 
in. 
in. 
in. 

in. 
in. 
in.



ORDNANCE SPECIMENS. 65 

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.| Per inch. 
i inch. 

Lb. Lb. In. In. 
200 1,000 0. 0. 

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 30,000 . 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 . 00264 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 AT T30: fda ta as Yield point. 
9,200. 46,000 . 00663 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. 

  

  

          

Applied loads. Elongations. 

Per Remarks. 

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

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 40, 000 00288 .00144 
8,400 42,000 .00308 .00154 
8, 600 43,000 .00317 .00159 
8, 800 44,000 .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 85,000 if. ois, co ot Tensile strength.     
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 proportionality 47,000 1b. per sq. in. 
Yieldpomt... ........ 47,730 1b. per sq. in. 
Tensile strength. ... 85,000 1b. per sq. in. 
Modulus of elasticity. 28,200,000 1b. per sq. in. 
IonZotion IZ IN: coun co iema tbs snl EE ita a a A 28.5 per cent. 
CONTAC ION OF ATC. cds sae dee Sat tia un asian te Peale dd baba wasn Sa rn ans ans 5 2 xa 51.9 per cent. 
After stressing to 47,730 1b. per sq. in.: 

Limit of proportionality... af... ol os a a She, 25,000 1b. per sq. in. 
x eldpoint, i ct re Re aie i YON BE 46,000 1b. per sq. in. 
Modutusiofelastiolly...-c ci. a 27,500,000 1b. per sq. in.



ORDNANCE SPECIMENS. 67 

TesT 14885. 

FORGED STEEL NO. 3. 

Marks, 273-F. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 
Berry's extensometer used, K2. 
i thermo-electric apparatus for determining elastic limit 

used. 

ARSENAL STEEL. 

  

  

  

          

Applied loads. Elongation. 

Galva- 
o a wo Rosier - Remarks. 

er squar n : rea . Total. i inches. | Per inch. g 

Lb. Lb. In. In. In. 
200 1,000 

1,000 5,000 0. 0. 0 
2,000 10,000 . 0004 .00020 =3 
3,000 15,000 .0009 . 00045 — 2 
4,000 20,000 .0013 . 00065 — 3 
5,000 25,000 .0017 . 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 —S 
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 54,000 . 0038 00190 —13 
11,000 55,000 . 0039 00195 —13 

Limit of proportionality. 
11,300 56,500 .0050 00250 —13 {Yield point. 

Elastic limit by galvanometer. 
11,800 59,000 0190 00950 —10 
13,000 65,000 . 0350 01750 — 6 
15,000 75,000 . 0430 02150 — 4 
16,000 80,000: {aes lt eases — 2 
17,000 $5,000 1... iui. alo Fone dae + 2 
18,000 00,000 51. . vinta avs sfis cenmmiss sie + 9 
21,200 108,000 0. 0. a aE RAL Sn 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. 
Limit of proportionality 
Elastic limit by galvanometer 
Yield point 
Tensile strength 
Elongation in 2 in 
Contraction of area 

  
56,500 1b. per sq. in. 
56,500 1b. per sq. in. 
56,500 1b. per sq. in. 
106,000 1b. per sq. in. 

18. 0 per cent. 
43.3 per cent.



68 ORDNANCE SPECIMENS. 

TesT 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. 
  

  

  

              
  

r J 
Applied loads. In gauged length. Per inch. 

Per Remarks. | 

Total. | square | Elongation. | Set. Elongation. Set. 
inch. 

Lb. Lb. In. In. In. In. | 
200 1,000 | 0. 0. Qi, a Dari UE | 

1,000 5,000 0002: of oe HORI0: ond | 
2,000 10,000 © .0005 5 doug ds) 00025 ©: of. ol nLi | 
3,000 15,000 0008: :» la.... 000408: © Jmoceia i 
4,000 20,000 | .0011 .. 0001 00055 00005 
5,000 25.000. .0014 2 = f.... 00070 fi. 
6,000 30,000 | .0017 . 0001 . 00085 .00005 | Limit of proportionality. 
7 35,000:1-:.0021 oro 00105 = loo ud 
8,000 40,000 | .0025 0002 00125 0001 
8,200 41,0004 .0026 foe. 00130: = .......x.. | 
8,400 42,0001 0027." A... 00835 og. | 
8,600 43,000 | .0033-.0200 |........ .00165-.0100 i.......... Yield point. 
8,800 44,0001 :.0260" > b..0n.00 LOEB i ye 
9,000 45,000 0280 dan 0140: ke. Li 
16,000 80,000: 00 2s a Rt ees SAA ad 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. 
AML ol Drone ION Y.. tae Ld SiN cs ean sadn abies stam 30,000 1b. per sq. in. 
RIaSHCHIMIES, oe eee. rr at Lr de dl din fn Rai coda hE seni 30,000 Ib. per sq. in. 

BY cldDoInt. ct tie ee TE LN ise ren ante 43,000 1b. per sq. in. 
Fensile Strong, ol dr il: Sot irs rn a em i mA hs ve asin 80,000 1b. per sq. in. 
Elongation 30 2M ci shears Cindi ia amit re SEE 5 fe sme n Bie A ae Bae Fas ay Sees Se 27.5 per cent. 
COI aC OT Of area, one oes Co a a de ia dade sha de Sth se hbk x Se hmm nw 49.1 per cent.



ORDNANCE SPECIMENS. 

TEST 14894. 

FORGED STEEL NO. 2. ARSENAL STEEL. 

Marks, 234-F. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 
Ewing extensometer used on 2-in. length. 

69 

  

  

  

  

      

Applied loads. Elongations. 

Per | Remarks. 

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



70 ORDNANCE SPECIMENS. 

Extensometer reset to zero. 

  

  

  

  
            

  

Applied loads. Elongations. | 

Per Remarks. 

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

Lb. Lb. In. In. 
200 1,000 0. 0. 

1,000 5,000 .00023 .00012 
2,000 10,000 .00057 .00029 
3,000 15,000 . 00095 .00047 

Bs ab ilies 17,000 0... .euoeeoes]res nev .o 0 Limit Of proportionality. 
4,000 20,000 .00132 00066 
5,000 25,000 . 00169 . 00085 
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 SEBA0 citer ln [eal Tensile strength. 
J 

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. . 

SUMMARY. 

Limit of DYODOT ONO Y ics esse an nnn nsisiassisinsieolintoba bon stats sans ss 25,000 1b. per sq. in. 
IO DOIN... o.oo nrannsnssss nanan shieens usin coins nin ss aisdssts se nsranss 38,000 1b. per sq. in. 
ensleStrengt. cv eei ii vnseimornb dosnt ans aoe FROST POUL IN DP, 82,500 lb. per sq. in. 
Modulus Of Clastieily.. i. as vssna ress vans sass win sa snes des sa dl Sas Soman wad 29,700,000 1b. per sq. in. 
Elongation in 2in....... Crna evra tt es era ein eh ee Ts as Sh re abr oe 27.5 per cent. 
Contraction of area........ in nia nis Win iss iele Dine Bo ral na nda ne Te aan wn ne aaa 2a 57.2 per cent. 
After stressing to 43,000 lb. per sq. in.: ; 

Uimit of proposfionalily.. oc. oo. sl. a a a 17,000 1b. per sq. in. 
Yieldpoint uti. ou is ae FE ee ee te Sal Seis Se 44,000 1b. per sq. in. 
MORUINT OL IASI EY os tie vo airs sansa en nen n stins s gris Sails s atowieiains sa gr ia 28,700,000 1b. per sq. in.



ORDNANCE SPECIMENS. 21 

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.| Per inch. 
inch. 

Lb. Lb. In. In. 
200 1,000 0. 0. 

1,000 5,000 0. 0. 
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 hom a 

. 00: . 00160 yo L 9,200 46,000 { 2003 0% by eld 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 0, 500" 1% or cue ssn [evn soe reioi 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. 

TAM Ol roPOtHonaltY . . co. insists Le diy se ada s sa as anne 43,000 1b. per sq. in. 
Nicldpoint..... 0. ol el eS a CE BL Ln dei ee 46,000 1b. per sq. in. 
ens Slrene ti. oe de ve rE Fel eh Stel 92,500 ib. per sq. in. 
Elongationin 2in........ ln a Urs 26. 5 per cent. 
CORITaGHION Of Arey. 5. Ji vi ss te dr env ata doe aR Lan Ha Li Sd Sc Sd dd ee 43.3 per cent.



72 ORDNANCE SPECIMENS, 

TesT 14872. 

STUDENT OFFICERS’ TEST. ARSENAL STEEL. 

Marks, INGOT 26. 
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 |In 2inches.|{ Per inch. 
inch. | 

Lb Lb. « In. In. 
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 82,000 1. . cm es Tensile strength. ! 

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

SUMMARY. 

MIE Ol DODO ONY... oe ea a ds Saad semanas 44,000 1b. per sq. in. 
YI DOI a see cst ae i el Se mR a et a Rg Lp Le 46,000 1b. per sq. in. 
ensHestrengtin oa Re ae 82,000 1b. per sq. in. 
ModulusofelaSticity..... oo... co nm ia ne tl Ley EUR ER A 27,500,000 1b. per sq. in. 
Elongationin2in. ................. Ee A a re RL oe TE 25.5 per cent. 
Contraction ofaren, ot. re SU Sa LT 34.0 per cent.



ORDNANCE SPECIMENS. 73 

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. 

Per | Remarks. 
In2 3 «.... 1 Deflee| Total. ig inchen. Per inch. | Reading. | Hon. | 

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

200 1,000 0. 0. 87 + 0 
1,000 5,000 .0001 | 00005 57 | 0 | 
2,000 10,000 . 0003 . 00015 57 1 0 
3,000 | 15,000 .0007 | .00035 58 | = 
4,000 20, 000 .0011 . 00055 58 | —-1 
5,000 | 25,000 .0014 | .00070 59 | —~2 
6,000 | 30,000 .0018 | 00090 59 =2 
7,000 35,000 . 0021 . 00105 59 —4 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 .0042 00210 56 1 | Yield point. 
9,000 45, 000. .0102 00510 53 4 
9, 200 46, 000 .0114 00570 52 5 
9,400 | 47,000 .0126 00630 52 5 
9, 600 48,000 | .0135 00675 52: 5 
9, 800 49,000 | .0150 00750 aL: | 6 i 

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 prresecsasiliescnsessalyensmnnso BEE pat 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. 

oA Of DTODOLLIONANLY... «ovo fiesta rina ids etn sme satns as ss bn sm ae sane sns ants 40,000 1b. per sq. in 
Elastic mit DY gol vano meter. cot... us ovens ste sa ri 7 Se ess Sass is Va ate Se a eipiie 35,000 1b. per sq. in, 
XN Cla DOME... .. hh. i ee ah tas as Sanna i me ans a ne 44,000 1b. per sq. in, 
ensHe strength... Ll er Sat tet a ties sain 91, 500 1b. per sq. in. 
Elongation IN 2M... i cin aad see Nt nn tama bP a Ens a den ts Sm mde FAR AG 25.0 per cent. 
CONErACEION OL areR La srt isi vai aienietly sda le sw aves rains da ands adie 37.2 per cent.



74 ORDNANCE SPECIMENS. 

TeST 14865. 

NICKEL STEEL NO. 2 NAVY. ARSENAL STEEL. 

Marks, S86F. 
Diameter, 0.505 in. 
Sectional area, 0.20 in. 
Gauged length, 2 in. 
Inspectors’ extensometer used on 2-in. length. 

  

  

  

    

Applied loads. Elongations. 

Per Remarks. 

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

Giese a A000 1. dus aso) eeiaeas soa sat, TAMMIE Of proportionality. 
9,000 45,000 0032 00160 

10,000 50,000 0038 00190 
ARs FLOOD. |.iueiis. saelass aaa ser): YiCld OIE, 

10, 400 52,000 0068 00340 
10, 800 54,000 0158 00790 
11,200 56,000 0192 00960 
11, 600 58, 000 0235 01175 
19,100 OF 800 il: ins Se ea eas ae a 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. 

Timit od proportionality... cn. ori. cd dio a A sr SH Jt, 43,000 1b. per sq. in. 
XR DOI SL, oe Rd le a RE RS 51,000 1b. per sq. in. 
Mensilostrengti.. ooo. a Uo, Le a CE tel aad 95, 500 1b. per sq. in. 
Elongation dn Qin. tl oR Ll i RR RI Se 25 per cent. 
Cor AGHION Of Oren... i rr i Nl sate fag he as ease Bees 54. 6 per cent.



ORDNANCE SPECIMENS. 

TrsT 14892. 

NICKEL. 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. 

75 

  

  

  

  

Applied loads. Elongations. 

Per Remarks. 

Total. square |In2inches.| Per inch. 
inch. 

Lb. Lb. In. In. 
200 1,000 0. 0. 

1,000 5; . 00027 00013 
2,000 10,000 . 00062 00031 
3,000 15,000 . 00098 00049 
4,000 20, 000 .00133 00066 
5,000 25,000 .00171 
6,000 30, 000 .00205 00103 
7,000 , 000 . 00239 00120 
7,200 36,000 .00251 00126 
7,400 , . 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, . 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 1,000 . 01478 .00739 | Set.           
 



76 ORDNANCE SPECTMENS. 

Extensometer reset to zero. 

  

  
  

  

          

  

  

  

Applied loads. Elongations. 

Per Remarks. 
Total. square |In2inches.| Perinch. | 

inch. 

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 43,000 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 52,000 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 90, 500 Se re ede reer ee as 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. 

LAMIL OL PropOTLIONAIY . 2 oats ue rvs ns sists nbn ts sss Hs a alain s at os aie waa 5 nw 58,000 1b. per sq. in. 
XY RlA pot a aS Se TE haa sae 64,500 1b. per sq. in. 
Tensilestrength,.....coanssssssesvs 96, 500 1b. per sq. in. 
Modulus of elasticity 28,000,000 1b. per sq. in. 
Elongationin 2in..... ...ca.v.'ass 26.0 per cent. 
CONTAGION Of 00. ee. once nian seis ies thne wt sortase ns wsimniainis oa ioibnis slain sie siaten 46. 2 per cent. 
After stressing to 64,500 1b. per sq. in.: 

Tint of DropOrtiONANLY..oev. vse s ris cass ao sian sss Sah rant ann os tn SS 30,000 Ib. per sq. in. 
¥icld point... i i. en a a ss a ah ve ae BAe SAS ae 60,000 1b. per sq. in. 
Mod US Of CIaSLIC IY cna s vasvsrars in srs rs an sitbins fe fn thames pra Sg 4 pein n 26, 700,000 1b. per sq. in.



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. 

S|
 

  

  

  

  

Applied loads. Elongations. 

Per Remarks. 

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

Lb. Lb. In. In. 
200 1,000 0. 0 

1,000 5,000 . 00026 00013 
2,000 10, 000 . 00061 00031 
3,000 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 . 00290 00145 
8, 600 43,000 . 00297 00149 
8, 800 , 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 . 00347 00174 
10, 200 51,000 . 00355 00178 
10, 400 52,000 . 00362 00181 
10, 600 53,000 . 00372 00186 
10, 800 54,000 . 00377 00189 
11, 000 55,000 . 00388 . 00194 
11,200 56,000 . 00394 .00197 | Limit of proportionality. 
11,400 57,000 00401 00201 
11,600 58, 000 00410 00205 
11,800 59,000 00426 00213 
12, 000 60,000 Y. 2. i tie ons rnaigain Yield point. 
11,076 55,380 . 00835 .00417 = 

1,000 . 01536 .00768 | Set.         
 



78 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 00049 
3,600 18,000 ices eos oc ate fear Limit of proportionality. 
4,000 20, 000 00135 . 00068 
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 50,000 i Lie ah ln Dinh saan a iiioe nh Yield point. 
10, 506 52,530 00570 00285 
18,000 90,000 Ln anil ab 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. 

SUMMARY. 

Limit of DPOPOTEIONAIIET . oe cil sees asc bes Hh li as aie See eB Lai Se 56,000 Ib. per sq. 
3 he nD Aa NS EE CR BE SS LANE MR lr) 60,000 1b. per sq. 
ehsllesbrenoth i, oi. ih. ih isi la ds situa tates Sth hens va 3inis nuit Pea na a's 90,000 1b. per sq. 
Modulus of elasticity 

hr BRR GE SR IC TE SRR Lan Tl Crt der 
Contraction of area 
After stressing to 60,000 lb. per sq. in.: 

Limit of proportionality 

Elongation in 2 

Yield point 
Modulus of elasticity 

      

.. 28,200,000 1b. per sq. 
: 29. 0 per cent. - 

57.2 per cent. . 

ee LER 18,000 Ib. per sq. 

  

in. 
in. 

BE
 

in. 
SE at fs A a a Ca La DR a a Ts 56,000 Ib. per sq. in. 

eas ee Bes en I A a aa 28,000, 000 1b. per sq.



ORDNANCE SPECIMENS. 

TesT 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 |In2inches.| Per inch. 
inch. 

Lb. Lb. In. In. 
1,000 2,000 0. 0. 
2,000 4,000 . 00031 . 00015 
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 . 0003 
4,000 8,000 00095 . 00047 
5,000 10,000 00128 . 00064 
6,000 12,000 00164 . 00082 
7,000 14,000 00198 . 00099 
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 

y 30,000 . 00526 00263 
16, 000 32,000 . 00592 00296 
17,000 34, .01158 00579 

34,400 68.800 <1... 00 aes Finnie Tensile strength.   
  

Elongation of inch sections, 0.26%, 0.20 in. 
Diameter at tracture, 0.69 in. 
Position of fracture, 1.20 in. from the neck. 
Appearance of fracture, light yellow. 

SUMMARY. 

Limit of Proportional. A ie nent akan 
Penstlesbrength, 0 sd seinen 
Modnlus of elastioIy Lr a a a REE 
Blomgation In In, i Sadia ees 
ON TCO Of OF B8 i ate ss sBansnnnsls pe sane tn csv innen boost ases nis 
After a set of 0.00569 in. per in. elongation: 

Limit of ProPorHonalibY . oa sity pee td ay id mi Ana mathe vn 
Modulusofelastioly. .. cai. vee tee i ita Saad vans 

10,000 Ib. per eq. 
6%, 800 1b. per sq. 

13,400,000 1b. per sq. 
23.0 per cent. 
25.2 per cent, 

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

in. 

EE
 

in.



30 

Marks, 4218. 
Diameter, 0.798 in. 
Sectional area, 0.50 sq. in. 
Gauged length, 2 in. 
Inspectors’ extensometer used 

ORDNANCE SPECIMENS. 

Test 14867. 

BRONZE NO. 4. ARSENAL BRONZE. 

on 2-in. length. 

  

  
Remarks. 

  

    

Applied loads. Elongations. 

Per 
Total. square |In2inches.| Per inch. 

inch. 

Lb. Lb. In. In 
500 1,000 0. 0. 

2, 500 5,000 0006 . 00030 
5,000 10, 000 0014 .00070 
7,500 15,000 0025 .00125 

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 0217 .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 

, 000 40,000 0658 . 03290 
20, 500 41,000 0694 . 03470 
21, 000 42,000 0840 . 04200 
32, 900. 05800 1.       

Limit of proportionality. 

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 

Limit of proportionality 
Tensile strength 
Elongation in 2 in 
Contraction of area 

SUMMARY. 

10,000 Ib. per sq. in. 
65, 800 1b. per sq. in. 

42 5 per cent. 
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 [In 2inches.| Per inch. 
inch. 

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 . 00300 
34, 600 09,200 1. 5 soiree sefor tee nna 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. 

Yimit of proportionality... rl te a EL eat, 6,000 Ib. per sq.in. 
ensilo Strona. i ee tr Th Rr San re a wee Cra 69,200 1b. per sq.in. 
Modulus ofelslicily uc... 0. i eset rs sii ae a ss ase dr be Se Tr nanney 14,600,000 1b. per sq.in. 
After a set of 0.00558 in. per in. elongation: : 

Limit ot proportionality... .. 0 etree rnin cent is cath san pd 10,000 Ib. per sq.in. 
Modulus of elastiCily i. tr i i Sse Br tess sre rae Pete mwas Seki 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. 

Tor Remarks. 
Total. square | In 2inches.| 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 . 00098 
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 00389 00194 
13,000 26,000 . 00428 00219 
14,000 28,000 . 00506 . 00253 
15,000 30, 000 .01137 . 00569 
31,900 63,800 0. oh Leen 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. 

imitobproportionalily ere. i ee A Se de aa Ee ,000 Ib. per sq. in. 
Tensile strength.............. Per Scar ar al VRE Se Ne ge OT ,800 1b. per sq. in. 
Modulus of elasticity 3 ,000 1b. per sq. in. 
Elongation in 2 in... 44.5 per cent. 
Contraction of area ........ ...... 41.6 per cent. 
After a set of 0.00516 in. per in. elongation: 

Simi of DroporBionality .. coc. chi i cdi se i eS Sled saa 8000 1b. per sq. in. 
AOS OT ClastICILY. oor. es tenuate ies Sun Tea sh Panett kat ara Sees 13,700, 000 1b. per sq. in.



ORDNANCE SPECIMENS. 83 

TesT 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.| Per inch. 
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 6,000 00947 00474 
14,000 28,000 . 01290 . 00645 
1,000 2,000 .00789 .00394 | Set. 

33,300 66:000 |...on. 0 ato La 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 ofiproportionality. . . ... 00 te Si a a Cre Cd a 6,000 1b. per sq. in. 
Tensflesbrenigth. ae 66, 600 1b. per sq. in. 
Modulusiofelasticlty...... 0... coi Re AR Te 15,000, 000 1b. per sq. in. 
longatlon In dm... i it ee ein saa 41. 0 per cent. 
CORITaCHON Of area. . oo. ie svat se na Ti sans ssn mts Son dan ais nm sbi wma maine 37.7 per cent.



84 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. 

Por Remarks. 

Total. square |In2inches.| Per inch. 
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 .00083 .00042 ; 
5,000 10,000 .00115 .00057 | Limit of proportionality. 
6,000 12,000 . 00150 .00075 
7,000 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 ‘ ola 4 2 

14,000 28, 000 { 01463 100722 
1,000 2,000 . 00944 .00472 | Set. 

32,100 BL 200 fee re ER Nal 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. 

SUMMARY. 

Mio proportionally rs a EL Ce se wend 10,000 1b. per sq. in. 
CT RE TT et ee RO eS eI Ao Ti RR OR Ns 64, 200 1b. per sq. in. 
Modulus of elasticity: 0 in. a ra a sr SER he ps as ER EL, 14,000, 000 1b. per sq. in. 
longa OI I dN rr i i dts ries sn Shh ns sa a Aes A as ws Pe ries Sime luis 45.0 per cent. 
Cort IO Of aren rr is rs i ss erin we na ad HT 41. 6 per cent.



    

COLUMN PROGRAMME. 

COMPRESSIVE TESTS OF STEEL-BUILT I COLUMNS. 
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COMPRESSION TESTS OF BUILT STEEL COLUMNS 
\SKETCH. SHOWING LOCATION OF GAUGE LENGTHS. 

TESTS 14910-13 INCLUSIVE 

. NO. 55 DRILL 
* 34-IN. DEEP 

NORTH END 

SOUTH 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 lbs. 
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. 

I " 

hott AROUT 12:17"MILLED LENGTH — 5! 2% le 5355 01." 
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Fig.3



88 COLUMN PROGRAMME. 

STRESS-L.B. PER $0. IN. 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 | 

8000 

6000 

4000 

2000   1542 3.44.85 677 8 9:10 11°12 13 14 GAUGE LENGTH, 
.0002  .0006 .0010  .0014  .0018  .0022  .0026 

.0004 - .0008  .0012  .0016  .0020  .0024 COMPRESSION - IN. PER IN. 
TEST NO. 14910. 

; COMPRESSIVE TEST OF STEEL COLUMN, 
ANGLE A.



Gauge lengths. 

  

Stress 
per 

square 
inch. 

10 11 12 13 14 Deflections. 

  

Com- 
presso-* 
meter 

reading. 

Compres- 
sion per 

inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion per 
inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion per 
inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion per 
inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion pr 
inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion per 
inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion por 
inch. 

Com- 
presso- 
meter 

reading, 

Compres- 
sion per 

inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion per 
inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion per 
inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion per 
inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion per 
inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion per 
inch. 

Com- 
presso- 
meter 

reading. 

Compres- 
sion per 
inch. 

Horizon- 
tal. 

Vertical. 

    

Lb. 
9,018 

27,052 

9,018 

54,105 

81,150 

108, 200 

135,260 

2 

162,300 

189,360 

216, 400 

9,018 

225,418 

234, 436 

243,450 

  

    

Lb. 
1,000 

3,000 

1,000 

6,000 

9,000 

12,000 

15,4000 

18,000 

21,000 

24,000 

1,000 

25,000 

26, 000 

27,000 

  

g
a
u
r
v
a
k
r
o
a
w
r
-
b
a
m
-
d
a
w
-
g
a
m
-
Y
a
m
r
-
g
a
u
-
d
a
r
k
-
g
a
m
-
u
a
r
k
g
a
m
-
g
a
r
 

>
 d
a
w
 

    .00001 
.00007 
.00005 
.00004 
.00084 
.00084 
. 00091 
.00097 
.00094 
. 00085 
.00093 
. 00106 
.00108 
.00074 
.00083 
.00131   

In. 

  
.00073 
.00078 
.00079 
.00095 
.00090 

.00005 

.00010 

.00005 

.00077 

.00085 

.00102 

.00089 

.00084 

.00090 

.00103 
. 00096 
.00095 
.00089 
.00110 
.00108   -0126   

In. 

.00003 

.00004 

.00008 

.00007 

.00002 

.00002 

.00003 

.00001 

.00010 

.00014 

.00019 

.00016 

.00019 

.00025 

.00032 

.00027 

.00027 
. 00035 
.00044 
.00036 
.00037 
.00047 
.00056 
.00045 
.00048 
.00059 
.00069 
.00057 
.00059 
.00071 
.00080 
.00068 
.00069 
.00082 
.00095 
.00081 

.00004 

.00007 

.00003 

.00068 

.00088 

.00101 

.00080 

.00074 

.00095 

.00109 

.00084 

.00079 

.00100 

.00119 

.00087     
.00074 
.00079 
.00068 
.00070 
.00089 
.00096 
.00078 
. 00001 
. 00005 
.00007 
.00004 
.00069 
.00094 
.00103 
.00078 
.00072 
.00102 
.00111 
.00081 
.00071 
.00115 
.00128 
.00075 

In. 

-0146     

In. 

.00005 

.00005 

.00008 

.00007 
—. 00003 
—.00002 
—. 00003 
0 
.00012 
.00015 
.00020 
.00017 
.00020 
.00026 
.00033 
.00028 
.00031 
.00037 
.00046 
.00038 
.00038 
.00048 
.00057 
.00048 
.00047 
.00063 
.00072 
.00059 
.00058 
.00076 
.00086 
.00069 
.00063 
.00095 
.00106 
.00076 
.00004 
.00009 
.00015 
.00004 
.00063 
.00101 
.00112 
.00077 
.00064 
.00114 
.00123 
.00078 
.00057 
.00141 
.00148 
.00064   -0081   

.00045 

.00051 

.00063 

. 00066 

. 00056 

.00059 
00077 
.00080 
.00065 
. 00065 
. 00097 
.00101 
.00071 
.00001 
.00008 
. 00009 
.00002 
.00067 
.00102 
.00105 
.00073 
.00067 
.00114 
.00117 
.00072 
.00056 
.00145 
.00146 
.00052 -0087     . 00009 

. 00005 
. 00067 
.00098 
.00106 
.00076 
.00067 
.00112 
.00120 
.00075 
.00053 
.00143 
.00157 
. 00050     

In. 

-00016 

-00024 

.00028 

.00033 

. 00039 

. 00042 

.00037 

.00041 

. 00050 

. 00052 

. 00048 

.00053 

.00064 

. 00068 
. 09059 
.00058 
.00082 
. 00082 
. 00068 
. 00064 
.00102 
.00106 
.00073 
.00001 
.00007 
.00012 
.00006 
.00067 
.00101 
.00105 
.00079 
. 00066 
.00114 
.00120 
. 00076 
.00053 
.00147 
.00152 
.09C52     

In. 

-00003 
-00001 
-00017 

.00017 

.00016 

.00027 

.00037 

-00036 
-00046 

-00047 

-00061 

-00061 
.00078 
.00076 
. 00065 
.00065 
.00105 
.09098 
.00070 
.00003 
.00015 
. 00006 
.00003 
.00071 
.00106 
. 00097 
.00C77 
.00070 
.00123 
.00109 
.00076 
.00055 
. 00168 
.00138 
.00057     

In. 
0. 0046 

. 0096 

.0072 

. 0074 
. 0053 
.0102 
.0077 
. 0080 
. 0045 
. 0094 
.0070 
.0073 
. 0065 
.0112 
. 0086 
. 0088 
. 0075 
.0123 
. 0096 
. 0100 

-0160     .00007 
.00011 
.00006 
. 00082 
.00090 
.00093 
.00088 
.00084 
.00098 
.00103 
.00091 
.00083 
.00112 
.00121 
.00086 -0151     .00092 

. 00085 
00089 

.00089 

.00100 

.00092 

.00094 

.00096 

.00106 

.00100 
. 00099   -0163   .0C006 

.00012 

.00012 
. 00089 
.00084 
. 00086 
. 00106 
.00096 
.00088 
.00092 
.00115 
.00111 
.00084 
.00091 
. 00136         

  

Column gradually yielded under reduced loads until a load of 234,800 1b. =26,390 lb. 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. 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 

2000   
1 2 3456.7 8 9 110° 311 12 13.14 GAUGE LENGTH, 

.0002 -0006 .0010 -0014 -0018 .0022 0026 
.0004  .0008 .0012  .0016  .0020  .0024 COMPRESSION - IN. PER IN. 

"TEST NO. 14910. : 
COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE B.



90 COLUMN PROGRAMME. 

STRESS-LB. PER SQ. IN. 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 

2000   
2 3-4 5.6 7 8 9 No ¥ 12 13 14 GRUGE LENGTH, 

.0002  .0006  .0010  .0014  .0018  .0022 
.0004  .0008  .0012  .0016  .0020  .0024 COMPRESSION - IN. PER IN. 

TEST NO. 14910. 
COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE C.



COLUMN PROGRAMME. 91 

STRESS -LB. PER SQ. IN. 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000   
2 3 Ce 5 6 T.8 0910 11120 13 14. GAUGE LENGTH, 

.0002  .0006  .0010  .0014  .0018 
.0004  .0008  .0012  .0016  .0020 COMPRESSION - IN. PER IN. 

TEST NO. 11910 
COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE D. 

 



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% lbs. 
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.



Burt I CoLuMmN. ScHEDULE No. 2. 

Gauge lengths. 

  
10 11 12 13 14 15 17 18 Deflections. 

Stress 
per = 

square Com Compres- 
inch. Drops sion pes 

inch. 
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- 
presso- 
meter 

reading. 

Com- 
presso- 
meter 

reading. 

Com- 
presso- 
meter 

reading. 

Com- 
presso- 
meter 

reading. 

Com- Com- 
presso- presso- 
meter meter 

reading. reading. 

Com- 
presso- 
meter 

reading. 

Compres- Compres- 
sion per sion por 
inch. inch. 

Compres- Compres- 
sion per sion Ter 
inch. inch. 

Compres- 
sion per 
inch. 

Compres- 
sion pe 
inch. 

Compres- 
sion Dow 

inch. 

Compres- 
sion per 

inch. 

Compres- 
sion per 
inch. 

Compres- 
sion pr 
inch. 

Compres- 
sion oe 
inch. 

Compres- 
sion per 
inch. 

Compres- 
sion be 

inch. 

Compres- 
sion per 

inch. 

Compres- 
sion per 
inch. 

Compres- 
sion per 
inch. 

Horizon- 
tol. Vertical. 

  

In. In. In. In. . In. In. In. In. In. In. In. In. 3 In. Nn. In. I . In. . In. % In. In. In. 5 : mn. In. In. 

0.0124 , 0.0141 5 , 0.0134 , : 0.0150 , 0.0093 ; 5 ; 5 ; 5 , . 0.0150 5 0.0112 5 , ) , ; ) 0.0132 

.0138 y .0093 , . y .0107 § . y .0112 y .0118 s . . 5 . 5 s y . y .0147 . 0153 y 3 , A 5 . 5 .0102 

.0099 : .0100 , 5 ; .0125 ; 7 .0125 , .0118 A : 5 . ; . ; . , a , .0102 ; . 0168 5 3 L , : , .0123 

.0112 , .0112 ; . ; .0118 ; 3 . 0129 2 .0106 2 . , . y . . : .0128 . 0130 3 5 3 , : 5 .0130 

.0135 .00011 .0151 . ’ : .0142 3 2 i .0160 y .0101 ’ 5 . . 5 . . . . . . . 0160 . . 0122 ’ . . . 2 : .0143 

.0146 . 00008 .0100 , 3 : .0115 \ y . .0122 .0127 5 . . : . 00 v . . . ; . . 0157 5 . 0162 . 01° ; 5 . . ; .0110 

.0110 .00011 .0110 . ‘ . .0135 . , 5 .0134 .0128 v . . : . : A : . s : . . . 0177 . v . . . 5 : . 0132 

. 0122 . 00010 .0122 . , 8 . .0128 : 3 .0139 : .0115 . . . . + . y . . . fod, : . . 0140 . 00009 

.0128 . 00004 .0145 : , . .0138 . : . .0154 ‘ . 0097 : : . . z Z : 5 : : . . 0115 

.0141 .00003 | .0097 . 3 : .0111 : 3 : .0171 : .0122 3 v : \ : . : 2 ] A : . y . 0158 

.0103 . 00004 .0104 : 5 . .0128 : . 4 .0128 ‘ .0123 . : . ; : ; J . , . : > 0171 

.0114 . 00002 .0114 : 3 : .0122 : .0132 , .0109 . 4 . ; : v ; . ’ ; . . . : . 0133 

. 0148 . 00024 .0164 = y ; .0154 . 3 3 .0170 3 .0113 3 . . . > : : . . . v . . 0133 

.0158 . 00020 .0112 > ) ; .0127 ; s .0134 i .0139 ; . . . 5 .01¢ i; ) . ; . .0174 

.0123 . 00024 .0123 > ; . .0148 : . > .0148 . .0141 % : . y . s 5 . ; . y > . 0188 

.0135 . 00023 .0135 ; 5 5 . 0140 : .0151 y .0127 . . . . y ; ; . : . : 3 . 0151 

.0162 . 00038 .0175 3 : 2 .0165 , y y . 0180 . .0123 ’ . : > . 3 : : ; . , .0142 

.0168 . 00030 .0122 z 3 . .0138 3 3 .0144 3 . 0149 ; ; ; : ’ . . ; . . .01 . . 0183 

.0133 . 00034 .0133 ; 3 . .0159 . > . .0159 : .0152 s > 3 . > : . 000: ; 3 . 0199 

.0146 . 00034 . 0146 : : ; .0151 ; . y . 0162 ; .0137 ’ : > : : . 016 . 3 . ; v . . ( .0162 

.0175 . 00051 . 0187 5 : . .0175 : 3 .0190 . .0133 : . . : ¥ A > y > . . | . . 0152 

.0176 .00038 .0132 ; 3 . .0148 . . . .0156 . .0162 . : . 5 . g 5 . : . . A ! . 0195 

.0142 . 00043 .0143 7 : ? .0168 . 3 , .0170 .0164 . Ol: > s v 5 . ; % . . . . 0210 

. 0160 . 00048 . 0158 : 5 | .0162 . . .0170 . . 0147 : 4 : . . A . s : ; ‘ . 0172 

.0189 . 00065 . 0200 . .0189 . é .0185 5 y . .0199 ; .0142 3 . . ; ; : > , 3 . ; ; A : ) . 0162 

.0184 . 00046 .0142 . . 0180 ; . 0159 3 . 3) .0168 . .0173 , . . : 3 5 . . 4 . . . . 0206 

.0151 . 00052 .0153 . .0171 . .0179 z : s . 0181 .0177 s 5 . 3 . : : . 0 : he : > . 5 . 0222 

.0171 . 00059 .0170 . .0178 £ .0172 . . 0] A) .0180 .0157 3 : . . ’ . 3 , s , . J . . 0181 

.0204 . 00080 .0216 . .0201 : .0195 : . . 0207 .0150 . . . : : . . . 0183 . . . . ; 5 .0171 

.0191 . 00053 .0151 . .0190 2 .0169 > ; v . 0180 : . 0187 ’ a . . y . : . . : : 3 . 0220 

.0160 . 00061 .0163 3 . 0180 5 .0189 . 3 5 .0194 3 .0190 . : . . ; 4 : 5 : ; . 0233 

.0186 . 00074 .0183 3 .0191 : 8 .0183 . { . . . 0189 . .0165 . . . { . . . . . . . . .0191 

. 0223 . 00099 .0232 4 . 0215 5 . 0206 4 ; 3 .0214 . .0154 5 . . y 3 : 2 ; : 3 : 3 2 3 J . 0179 

. 0204 . 00066 .0158 3 .0197 , .0178 3 . : . 0194 2 . 0202 : . > . A y x . 0 : ; . 3 . . 0232 

.0162 . 00063 . 0169 : .0188 a, .0200 . , . .0210 ; . 0207 5 S . > . 02; ; 3 . . : 5 : . 0246 

. 0204 . 00092 . 0200 . .0205 ; .0194 : . : .0195 . .0170 3 . . : 2 ; 5 5 3 : > . 3 . . 0200 

.0136 . 00012 . 0154 . . 0142 . .0139 . . y . 0156 : . . 3 . . . ; : A s > y . 0119 

.0143 . 00005 .0101 : .0137 . .0112 . . 3 .0120 : . . o . ; . . . .012 ; . 3 : . .0161 

.0105 . 00006 .0109 . .0126 . .0132 . ; 5 .0131 : . , . , . 01 . . y . 4 . y 5 : .0173 

0115 . 00003 0115 : .0127 7 .0122 v : ; [" .0133 : . . . > , . . : . 3 . ; y . 0135 
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Ultimate strength =216,000 1b. =24,001 lb. 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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TEST NO. 14911 COMPRESSIVE TEST OF STEEL COLUMN, 
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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 j 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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TEST NO. 14912. 
: COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE A,



Bulut I CoLruMmN. ScHEDULE No. 2. 

Gauge lengths. 

  

10 11 12 13 14 15 16 17 18 Deflections. 

  

on Compres- Hi] Compres- a Compres- — Compres- Wo! Compres- on Compres- Soh Compres- Wins Compres- a Compres- _ Compres- 2: > oor : ! g . ; ¢ ; : 
meter De meter ame meter sar °F | “meter Td meter Mp per meter Bor CL | “meter Dey meter Map °r | “meter Nae T | ‘meter Sp 
reading. *  |reading. * |reading. *  |reading. *  |reading. * [reading. © [reading. © |reading. *  |reading. © |reading. : 

Com- 
presso- 
meter 

reading. 

Com- 
Ppresso- 
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. 

Compres- 
sion per 
ncn. 

Compres- 
sion po 
inch. 

Compres- 
sion per 
inch. 

Compres- 
sion pe 
inch. 

Compres- 
sion per 
Han 

Compres- 
sion por 
inch. 

Compres- 
sion per 
inch. 

Compres- Hori- 
sion per 
inch. zontal. 

Vertical. 

  

Lb. L ; In. ¥ In. . . In. In. . In. ; In. Nn. In. n. In. In. In. In. ; In. 3 : I In. o : I In. ; In. 
9,046 3 ] \ ; g : \ ; ) , ; , : , , ; , , 0. 0041 

.0038 

. 0034 

.0068   27,139   .00005 | .. .00006 | . : J .00005 | . .00005 | . .00007 | .006 : . .00007 | .009 .00009 | . .00009 | . .00008 | . .00008 | . . .00007 s . 00007 
.00005 | . .00007 | . . 3 .00004 | . .00005 | . .00006 | . . 3 .00005 | . .00005 | . .00005 | . .00007 | .0 .00006 | . : .00007 | . . . .00007 
>00011 | c., ) .00009 | . : . .00009 | . 00008 | .00: .00008 | . . > .00006 | . .00006 | . .00007 | . .00007 | .00 .00007 | . . .00006 | . . .00006 
.00008 | . .00008 | . 5 .00008 | . .00008 | . .00007 | . .00008 | .006 .00008 | . .00008 | . .00007 | . 00 .00007 | . .00006 | . : .00008 . .00007 

—.00001 | . .00001 | . . . 0. . —.00001 | . .00001 | .006 .00001 | .00f .ooo01 | . .00002 | . .00003 | . .00002 | . .00001 | . 0. . 0. . 0. . 0. 0. . 005: .00001 | . : . —.00001 | . 0. s .00001 | . .0o001 | . 0. . 0. —. 00001 0. .0oo01 | . 0 . .0o001 | H . .00001 
.00001 | . .00001 | . . 5 .00001 | .006 .00002 | .005 .00001 | . .00002 | . 0. . .00001 | . 0. .00001 0. . . 0. . 0. . 0. 

—.00001 | . .00001 | . 0. : —.00001 | . —.00001 | . .00001 | .00: .00001 | . 0. , 0. o 0. . 0. . —.00001 | . : .0 .00001 | . . : .00001 
.00014 | . .00014 | . 3 . .00013 | . .00014 | . .00015 | . .00016 | . .00018 | .00019 | . .00019:| . .00017 | . .00018 | . : . .00018 | . i: ie .00018 
.00016 | . .00016 | . , . 00! .00014 | . .00016 | . .00016 | . .00015 | . .00014 | . .00015 | .00? .00016 | . .00018 | . .00018 | . . . .00019 | . . : .00019 
.00030 | . .00026 | . : ’ .00025 | . .00024 | . .00021 | . .00020 | . .00019 | . .00018 | . .00019 | . .00021 | . .00019 | . : . .00018 |. > . .00016 
.00020 | . .00019 | . ; : ) .00018 | . .00018 | . .00020 | . .00019 | . 00020 | . .00019 | . .00019 | . .00018 | . .00015 |. . .00017: 1. . . .00018 
.00025 | . .00024 | . : : 200022 | . .00023 | .008 .00025 | . .00027 | . .00028 | . .00030 | . .00030 |  . .00028 | . .00028 | . . . .00028 | . . ; .00028 
.00029 | . .00026 | . : . 606 .00024 | . .00025 | .004 .00025 | . .00024 | . .00023 | . .00025 | .0066 .00026 | . .00027 | . .00029 | . . > .00031 | . > > .00030 
.00044 | . .00039 | . . v .00037 | . .00034 | . .00032 | . .00031 | . .00028 | . .00029 | . .00029 | . .00031 | . .00031 | . . . .00028 | . . . .00025 
.00032 | . .00030 | . s y .00030 | . .00030 | . .00031 | . .00031 |. .00033 | . .00030 | . .00029 | . .00028 | . .00026 | . . . .00027 | . . . .00028 
.00036 |  . .00034 | . : . .00032 | . .00033 | . .00036 | . .00038 | . .00040 | . .00042 | . .00040 | . .00038 | . .00038 | . . : .00040 | . . > .00038 
-00041 1: .00038 | . . 2 .00033 | . .00036 | . .00035 | . .00034 | . .00034 | . .00036 |. .00036 | . .00039 | .0105 .00041 | . . .00043 | .00¢ .00042 | . .00041 
.00056 | .01 .00050 | . > . .00048 | . .00046 | . .00043 | . .00041 | .008 .00039 | . .00039 | . .00040 | . .00043 | . .00043 | . . . .00041 { .009] .00038 | .009 .00037 
.00043 | . .00042 | . : ; .00040 | . .00042 | .00044 | . .00043 | . .00046 | . .00042 | . .00040 | . .00039 | . .00036 | . . . 0098 .00037 | . .00039 | . .00039 
.00046 | . .00045 | . . . 0076 .00042 | . .00045 | . .00047 | . .00050 | . .00052 | . .00053 | . .00050 | . .00048 | . .00049 | . . .00048 | . .00049 | . .00048 
.00054 | . .00049 | . . { . .00041 | . .00046 | . .00044 | .01 .00044 | . .00043 | . .00045 | . .00046 | . .00051 | . .00052 | .0136 . .00055 | . .00053 | . .00053 .00067 | . .00062 | . ; . .00059 | . .00057 | . .00053 | . .00050 | . .00048 | .01¢ .00049 | . .00050 | . .00055 | . .00054 | .01 : .00052 | . .00049 | . .00047 .00055 | . .00052 | . v : .00052 | . .00054 | . .00055 | .008 .00054 | . .00059 | . .00054 | . .00051 | . .00049 | . .00046 | . X .00046 | .0: .00048 | . .00049 .00058 | .01: .00056 | . : : .00053 | . .00057 | . .00059 | . .00062 | . .00065 | . .00065 | . .00062 | . .00060 | . .00060 | . . . ) .00058 | . .00060 | . .00059 
.00067 | . .00061 | . . : .00052 | . .00055 | . .00054 | . .00053 | . .00053 | . .00056 | . .00058 | . .00064 | . .00065 | . . : .00068 | .012 .00066 | . .00064 
.00078 | . .00074 | . : : 00071 | .00068 | . .00064 | . .00061 | . .00059 | . .00059 | . .00062 | . .00066 | . .00066 | . . » .00064 | . .00063 | . .00060 
.00066 | . .00065 | . : : .00064 | . .00065 | .01 .00068 | . .00068 | . .00072 | . .00066 | . .00062 | . .00058 | . .00055 | . . ? .00056 | .0] .00058 | .010: .00058 
.00070 | . .00069 | . . . .00064 | . .00069 | . .00071 | .00073 | . .00077 | .016 .00076 | . .00072 | . .00069 | . .00068 | . . . .00768 | . .00070 | . .00070 
.00081 | . .00073 | . . ) : .00062 | . .00066 | . . 00064 .00064 | . .00071 | . .00065 | . .00072 | . 00077 | . .00079 | . . . .00081 | . .00079 | . .00078 
.00089 | . .00086 | . : y .00083 | . .00079 | . .00075 | . .00071 | . .00072 | . .00072 | . .00075 | . .00080 | . .00081 | . . ) .00079 | . .00077 | . .00074 | . . 
.00080 | .00079 | . . : 000771. L00077 |. .00081 | . .00081 | . .00084 | . .00078 | . .00071 | . .00067 | . .00062 | . . . .00064 | . .00066 | . .00068 | . .00075 
.00007 | . .00008 | . : : .00003 | . .00003 | . .00003 | .006! .00003 | . .00003 | . .00005 | . .00905 | .006 .00003 | . .00004 | . . : .00003 | .00! .00004 |- . .00004 | . .00006 
.00005 | . .00004 | . / ? ? (?) (?) . .00003 | . .00002 | . .00006 | . , . .00001 | . .00003 | . .00003 | . : .00006 | .00f .00003 | . .00004 | . .00004 
.00006 | . .00006 | . . : .00006 | . .00004 | . .00004 | . .00005 | . .00004 | . .00004 | . .00002 | . .00004 | . .00003 | . . .00004 | . .00003 | . .00004 .00005 
.00006 | . .00007 | . : . .00005 | . .00004 | . .00003 .00002 | . .00007 | . .00004 | . .00002 | . .00003 | . .00002 | . : .00003 | . .00004 | . .00003 | . .00004 
-00077. 1. .00080 | . . 2 .00074 | . .00082 | . .00084 | . .00088 | . .00092 | . .00092 | . .00087 | . .00081 | .01 .00080 | . 5 .00080 | . .00079 | . .00080 | . .00087 
.00102 | . .00088 | . . 5 .00074 | . .00077 | . .00072 | .017 .00071( . .00076 | . .00073 | . .00080 | . .00088 | . .00090 | . . . .00094 | . .00091 | . .00090 | . .00088 

. .00103 | . .00099 | . : . .00095 | .0152 .00090 | . .00082 | . .00078 | . .00080 | . .00081 | . .00084 | .0159 .00092 | . .00093 | . S .00001 | . .00089 | . .00086 | . .00088 

.0180 .00088 | . .00091 | .0140 .00093 | .0148 .00090 | .0149 .00091 | .013¢ .00096 | . .00096 | .0158 .00102 | . .00094 | . .00087 | .0157 .00081 | .0140 .00074 | . .0135 .00074 | .0164 .00978 | .0125 .00080 | . .00088 

9,046 

54,275 

81,415 

108, 850 

135,690 

162,820 

189,970 

9,046   
217,100 

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

Ultimate strength = 237,400 Ib. =26,245 1b. per sq. in. Column gradually yielded under reduced loads until a load of 226,000 Ib. = 24,983 Ib. per sq. in. was reached when it sprung suddenly to the east at middle of length. 
61783°—13. (To follow page 97.) ’ :  



COLUMN PROGRAMME, 99 

STRESS-LB. PER SQ.IN, 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 

2000 

     

2 4 6 9 10: 11 42 13-74 1 17 E LENGTH 
.0002 .0006 .0010  .0014 .0018  .0022 : 

.0004 .0008 .0012  .0016 .0020  .0024  COMPRESSION-IN. PER IN, 
TEST NO. 14912 

   

COMPRESSIVE TEST OF STEEL COLUMN 
ANGLE B



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 lb. carbon steel. 
Length of column, 15 ft. 7.60 in. 
Weight, 497 lbs. ; 
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.



  

  

But I CoLumnN. ScuEDULE No. 2. 

  

  

  

  

  

                    
  

            

  

    

  

  

  

                                              
  

Gauge lengths. 

1 2 3 4 5 6 9 10 11 12 13 14 15 16 17 18 Deflections. 

Pio] Stress 

ota per 2 z m- om- Com- m- m- Com- Com- Com- m- m- om- om- m- 
load. | square on Compres- oo Compros. SEC Compres. ri Compres- | 1 .ss0- (COmPres- i Compres- 4 Compres- | 1 /osso- | COMPIES-| rosso. | COMPIES-| oso. | Compres- So Compres- hi Compres- Son Compres- A Compres- — Compres-| 1,a55. | COMPIES-| 1 oc, | Compres- Compres-| py... ; inch. meter. | Sion per | bce sion per | 5 ie,” | sion per | Goer | sion per | oper” | sion per | Soe, | sion per | cpr | sion per | oper” | sion Der | Sneter | SIOR POT | Inter | SIOLDer | oper | SION Per | Teper | sion Per | meter | SIO per | Tage | SION Per | Ty oper | sion per sion per sion per sion per |, ~o0% | Vertical. 

reading 10¢D: |reading| MOP: |reading| MCD. reading] MCB |reading| MCP: |reading| MOP: |reading| PP: |reading.| IPB: |reading| ICP: lreading| NCR: |reading| PB. (reading IP |reading| PCB: |reading,| InCh- reading. 10C0- inch. reading inch. nen, 

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. 
8,971 1,000 A 0.0025 0. 0.0051 0. 0.0054 | O. 0.0036 | O. 0.0074 | 0. 0.0058 0. 0.0067 | O. 0.0032 0. 0.0024 0. 0.0071 0. 0.0023 | 0. 0.0072 | O. 0.0036 0. 0.0054 0. 0.0080 0. 0. 0. 0. 0. 0. 

B .0059 | O. .0075 | O. .0052 | 0. .0068 | 0. :0035 | 0. .0035 | O. .0062 | O. .0065 | O. 0040 | O. .0038 | O. .0048 | 0. .0037 | 0. 0051 | O. .0036 | O. 0049 | 0. 0. 0. 0. 
C, .0050 | 0. . 0047 0. .0064 | O. .0064 | 0. . 0063 0. . 0052 0. .0043 0. .0060 0. .0036 | O. . 0059 0. .0045 | 0. .0016 | O. .0032 0. .0039 | O. 0053 0. 0. 0. 0. 
D .0006 | O. . 0038 0. .0058 | 0. 0061 0. .0047 | 0. 0080 | O. .0050 0. .0074 | 0. .0042 | 0. . 0046 0 .0066 | 0. .0070 | O. .0063 0. .0037 0. 0046 | 0. 0. 0. 0. 

26,913 | 3,000 A . 0033 .00008 . 0058 .00007 . 0062 . 00008 .0043 .00007 | .0081 .00007 | .0066 . 00008 0075 .00008 | .0041 . 0034 .00010 .0081 .0033 .00010 .0083 .00011 .0049 .00013 .0066 .00012 | .0091 .00011 .00010 . 00011 .00012 0.03 0. 
B . 0067 .00008 . 0082 .00007 . 0059 .00007 | .0075 00007 | .0043 00008 .0044 .00009 .0070 .00008 | .0073 .0047 00007 0046 .0055 . 00007 . 0044 00007 .0059 00008 .0043 .00007 . 0058 00009 00009 00008 00010 
C . 0066 .00016 . 0062 .00015 .0077 .00013 .0076 00012 .0075 00012 .0063 .00011 . 0053 .00010 .0072 .0045 00009 .0066 .0052 .00007 .0022 00006 .0038 00006 .0046 . 00007 .0060 00007 00004 00009 00008 
D .0014 . 00008 . 0047 .00009 .0070 .00012 .0072 00011 . 0058 00011 . 0091 .00011 . 0063 .00013 .0084 .0053 00011 .0056 .0078 .00012 . 0081 00011 .0075 00012 .0048 .00011 0056 00010 00009 . 00008 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 .0027 . 00004 .0076 00004 .0042 00006 .0059 . 00005 . 0085 00005 00004 00005 00006 0.02 0. 
B . 0063 . 00004 .0079 .00004 . 0056 . 00004 .0071 00003 . 0039 00004 . 0039 .00004 . 0065 .00003 .0070 .0043 00003 .0042 .0052 . 00004 . 0040 00003 . 0054 00003 .0038 . 00002 .0052 00003 00002 00002 00001 
C . 0054 . 00004 . 0052 . 00005 . 0069 .00005 . 0067 00003 . 0067 00004 . 0056 .00004 . 0046 .00003 0064 00004 .0039 00003 .0062 . 0047 . 00002 .0018 00002 .0033 00001 . 0041 . 00002 .0055 00002 00001 00002 00001 
D .0008 .00002 . 0040 . 00002 . 0062 . 00004 . 0064 00003 . 0050 00003 . 0083 .00003 . 0054 .00004 | .0076 00002 . 0045 00003 . 0049 .0071 . 00005 .0074 00004 .0068 00005 .0043 . 00006 0050 00004 00003 00004 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 0048 .00025 .0099 00027 .0063 00027 . 0080 . 00026 0106 00026 00025 00025 00026 0.05 0.01 
B .0079 . 00020 . 0094 .00019 . 0070 .00018 0085 .00017 . 0053 00018 . 0053 .00018 .0078 .00016 . 0081 00016 .0055 00015 .0055 0064 .00016 .0052 00015 .0066 00015 .0053 . 00017 .0070 00021 .00021 00022 . 00024 
C . 0084 . 00034 .0078 .00031 . 0093 . 00029 0090 . 00026 . 0088 00025 .0076 . 00024 . 0065 . 00022 .0082 00022 .0055 00019 .0076 0060 .00015 .0029 00013 . 0045 00015 .0053 .00014 . 0069 00016 .00014 .00016 00018 
D .0021 .00015 . 0057 .00019 .0079 . 00021 . 0082 .00021 .0070 00023 .0103 . 00023 .0075 . 00025 . 0097 00023 .0066 00024 .0071 0092 .00026 .0096 00026 .0087 00024 .0062 . 00025 .0067 00021 00019 00017 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 .0061 .00038 .0113 00041 .0077 00041 . 0094 . 00040 .0118 00038 00035 00034 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 .0071 .00023 . 0064 00027 .0072 00021 .0060 . 00024 .0078 00029 00030 00032 00037 
C 0100 . 00050 . 0092 . 00045 .0106 .00042 0103 .00039 .0100 00037 0086 . 00034 .0075 .00032 .0092 00032 .0063 00027 .0084 0068 .00023 .0036 00020 .0052 00020 .0061 . 00022 .0077 00024 00025 00027 00030 
D 0030 . 00024 . 0066 . 00028 .0089 .00031 0093 .00032 . 0081 00034 .0116 .00036 . 0087 .00037 .0110 00036 .0079 00037 . 0085 .0107 . 00041 .0110 00040 .0102 00039 .0075 . 00038 0078 00032 00029 00026 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 .0076 .00053 .0128 00056 .0092 00056 .0107 . 00053 0130 00050 00045 00044 00044 0.11 0.02 
B 0108 . 00049 0120 . 00045 .0092 .00040 0106 .00038 .0072 00037 .0071 .00036 . 0095 .00033 .0097 00032 .0069 00029 .0068 .0076 . 00028 .0066 00029 . 0081 00030 . 0069 . 00033 . 0087 00038 00043 00047 00053 
C .0116 . 00066 0107 . 00060 .0120 . 00056 0116 .00052 .0112 00049 0098 . 00046 . 0085 . 00042 .0101 00041 .0072 00036 .0089 .0074 .00029 0043 00027 . 0060 00028 .0070 . 00031 .0085 .00032 00034 00039 00044 
D . 0039 . 00033 .0074 . 00036 . 0099 .00041 0104 . 00043 0094 00047 0129 . 00049 0102 . 00052 0125 00051 . 0094 00052 .0100 .0123 . 00057 0124 00054 .0111 00048 .0091 . 00054 .0089 . 00043 00040 00036 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 .0093 .00073 .0144 00072 .0109 00073 .0122 . 00068 0142 .00062 00056 00052 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 0080 . 00032 .0070 00033 . 0086 00035 .0077 . 00041 .0099 . 00050 00055 00061 00068 

C .0133 . 00083 .0122 .00075 0134 .00070 0129 . 00065 0124 00061 0107 .00055 0094 .00051 0110 00050 .0077 00041 0095 0078 .00033 0048 00032 .0066 00034 .0077 . 00038 .0096 . 00043 00047 00053 00060 
D . 0044 .00038 . 0083 . 00045 0108 . 00050 0114 .00053 0106 00059 0142 . 00062 .0116 .00066 0140 00066 .0111 00069 0118 0139 .00073 0140 00070 0128 00065 0103 . 00u66 0101 . 00055 00048 00043 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 0113 . 00090 .0164 00092 .0126 00090 0137 . 00083 0153 00073 00063 00058 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 . 0084 .00036 .0073 00036 .0091 00040 0085 . 00049 0109 . 00060 00069 00078 00089 
C .0153 .00103 .0138 .00091 0148 . 00084 0140 .00076 0134 00071 .0115 . 00063 0100 .00057 | .0113 00053 .0080 00044 0097 .0079 .00034 | .0050 00034 | .0071 00039 .0084 . 00045 0104 . 00051 00059 00069 00080 
D . 0047 .00041 . 0088 .00050 .0115 . 00057 0124 .00063 .0118 00071 0157 .00077 .0135 . 00085 0159 . 00085 0130 00088 0138 .0158 .00092 .0159 00089 0144 00081 .0117 . 00080 0113 . 00067 00056 00049 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 .0147 .00124 .0195 90123 0150 00114 .0155 .00101 0165 00085 00069 00056 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 .0072 . 00024 .0065 . 00028 . 0089 00038 .0089 .00053 0122 00073 00087 00103 00126 
C . 0195 .00145 .0158 .00111 0166 .00102 0152 . 00088 0140 00077 .0116 . 00064 0096 .00053 0107 . 00047 .0071 00035 .0084 .0068 .00023 0042 . 00026 . 0068 00036 .0087 .00048 0114 00061 00077 00093 .00115 
D . 0035 .00029 . 0088 .00050 .0120 . 00062 0135 .00074 .0135 00088 .0179 .00099 .0162 .00112 .0191 .00117 .0163 00121 ~0175 .0191 .00125 0192 .00122 .0169 00106 .0136 .00099 0122 00076 00062 00047 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 . 0035 .00012 0085 .00013 .0047 00011 .0065 .00011 0089 00009 00009 00008 00003 0.07 0 
B . 0069 .00010 . 0082 .00007 . 0056 .00004 .0072 .00004 . 0040 00005 0038 . 00003 . 0064 .00002 .0069 . 00004 0042 00002 .0040 .0047 | —.00001 .0038 .00001 . 0054 . 00003 . 0041 .00005 .0055 00006 00004 00006 00014 
C .0077 .00027 . 0054 .00007 .0071 .00007 . 0068 . 00004 0069 .00006 . 0057 .00005 . 0047 . 00004 . 0068 . 00008 .0040 00004 .0061 .0046 . 00001 .0016 0. .0032 0. .0042 .00003 .0054 .00001 00002 . 00003 . 00009 
D .0007 . 00001 .0048 .00010 | .0068 .00010 | .0071 .00010 0058 00011 .0091 .00011 | .0063 .00013 .0084 .00010 | .0052 00010 .0058 .0077 .00011 .0081 .00011 .0072 . 00009 .0049 .00012 .0053 .00007 00009 .00010 . 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. 

61783°—13. (To face page 102.)  
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TESTS OF HELICAL SPRINGS FOR WATERTOWN ARSENAL, MASS., ON 

2 pawl springs. 
Springs 

Test 14688. 

P.O 

Dg. 12-14-10. 

. 9245. 

t closed solid 100 times. 

  

  

        
  

  

  

          
  

  

  

  

                

  

  

Juiside | Inside di-| Solid | Loadat |Freeheight| Freeheight 
Solid ameterfree.| height. |3.83inches.| before test. | after test. 

In. In. In. Lb. In. In. 
1.312 1 2.187 Wot eT 
1.3 1 2.05 493 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 0 vee 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. 

Free height. 
Loan ats Yond a oH Tos height 

. assembpile S011 utsidae 

No. |Freeheight.| “height of | height of | diameter. | peor 
1.625 inches.| 1.32 inches. ost. Set. 

In. Lb. Lb. In. In. In. 
1 2.05 69 119 0.76 2.08 0.03 
2 2.07 69 121 +76 2.08 .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 -01 
9 2.12 73 121 76 2.15 103 

10 2.06 643 116 -76 2.08 202 

Retest after closing solid 48 hours. 

Load oi, Load 2 Outed Toi 
+ assemnple S011 utsiae ota 

No. |Freeheight.| Joint of | height of | diameter, | set. 
1.625 inches. | 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 2.06 66 1143 .76 .01 
4 2.06 653 113 .76 .01 
5 2.03 60 108 .76 .06 
8 2.11 72 120 .76 .04 
7 2.08 61 109 .76 .04 
8 2.07 65 112 76 .03 
9 .08 70 117 .78 .07 

10 2.04 61 1083 .76 04                 
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Test 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, 20-1b. min., 22-30 1b. 
Load at 2.50-in. extension, 65-1b. min., 75-80 1b. 
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 1b. 7 oz. 
Solid height, 2 in.—60 lb. minimum rquired load; right spring, 

61 1b. 8 oz.; left spring, 45 lb. 
Free height—ileft 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 lb.; right spring, 59 lb. 4 oz. 
Springs then closed solid 100 times: 

At assembled height—Ileft, 8 1b. 15 oz.; right, 19 Ib. 3 oz. 
At solid height—Ileft, 44 1b.; right, 59 1b. 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 Ib. 
Outside diameter, not over 1.312 (1%) in.
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COMPRESSIVE TEST OF BUFFER SPRINGS 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) ; minimuin, 2.07 in. (5 springs). 
Minimum inside diameter, 1.65 in. 
Load at height of 4.75 in., from 58 to 74 lb. 
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 1b. at assembled height of 4.75 in. 
Capacity, 120 lb. 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. 
Hoan under 20 1b., 2.81 to 3.02 in. 

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

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

  

  

                  
  

1 2 3 4 5 6 7 8 

In. In. In. In. In. In. In. In. 
Inside diameter............... 0.635 | 0.635 | 0.635| 0.635 | 0.635 | 0.635 | 0.635 | 0.635 
Fres height. ...... A sea veas 2.30 2.30 2.30 2.30 2.30 2.28 2.33 12.28 

Load at height of 2.13 in....... 1.390 1442 1389 1.399 1425 1333 1444 | 1317 
Height at load of 511 1b PEE 2.10 2.10 2.10 2.10 2.10 2.07 2.10 | 2.07 
Load at height of 1.87 in. ...... 11,087 | 11,112 | 11,117 | 11,176 | 11,155 | 11,065 | 12,498 [11,028 
Height at load of 1,2791b...... 1.86 1.84 1.87 1.86 1.87 1.82 1.90 11.83 
Finsl freoheight....... 0... 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 1b.=2.13 in. 
Solid height under 1,279 lb.=1.875 in. 

61783°—13——38
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TesT 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. 

Minimam inside diameter. .... . eq cases rss 00% S75. as Maximum, 3.75 in. 
Average, 3.74 in. 
Minimum, 3.72 in. 

Pres heighl. .. .... ceihconecisenanettniosvanioln.d PR28m.....7 0. Maximum, 13.03 in. 
Average, 12.99 in. 
Minimum, 12.90 in. 

Height under 2000010 oo .i0 0 uieaaaitiihe sn anbia. B5n.....:0..... Maximum, 10.94 in. 
Average, 10.90 in. 
Minimum, 10.86 in. 

Load ab T0507. sas ibaa sic dean vss ns distal, 000IBL La Maximum, 2,500 1b. 
Average, 2 500 Ib. 
Minimum, 2,400 1b. 

ond al SiN. tL hat Sy sass Saget ed 3 Over 4,0001b ..... Maximum, 5, 600 1b. 
Average, 5, 560 Ib. 
Minimum, 5,500 1b. 

Solldhelahl. or i srr ia tara aT UnderSin ....-.. Maximum, 7.90 in. 
Average, 7.87 in. 
Minimum, 7.80 in.         
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Test 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. 

  

  

| 

Required. Tested. 

Solidheightat 120... ..0 . 0... Under 2.07 In..... Maximum, 1.98 in. 
Minimum, 1.90 in. 

Assembled height at 60. Ib or over..... 4.800. oo... Maximum, 4.80 in. 
Minimum, 4.50 in. 

Ynside diameter, free... .... ii. 0 0 Not under 1.69 in. 1.69 in. 
Outside dlameter. ......... 0 ct eeuanas. Under 2.05in..... Maximum, 2.07 in. (2-2.07 in.). 

(5-2.06 in.). 
Minimum, 2.05 in.        
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Number of springs, 2 
Buffer springs, flat. 

SPRINGS FOR ORDNANCE WORK. 

TeEsT 14896. 

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

  

  

        

Required. Spring A. | Spring B. 

Inside dismeter, Tree, 5 to ns A B50 IY. arden 4:50 in......; 4.52 in. 
Lond at height of Ill I... ate sia eame)snansis scan nas sss 1,183 1h....; 2,055 1b. 
Height at load of 18400. seca oa S S000 0S 11.208 in... 6.57 in....: 11.86 in. 
Load at height of BIO IN tes rrr en 1,783 1b....| 12,342 1b. 
Heishiabload of 2.8000... coat va. dit testi snail aaanasotnn durin 2810... 9.22 in. 
Height when Sold. 1.0. eainit inate son tah cite ens Notover6.125in.| 5.251in..... 6.125 in. 
Lond When sold... . ot lati s eden isos varius ams ede sms nn sns 3,438 1b....| 12,342 1b. 
Maximam outside diameter solid. .......c...caceauann. Under 8.375 in...| 7.921in.....| 7.80 in. 

  

All springs to have approximately the same load at solid height.
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Test 149009. 

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 lb.: Required, 0.33 in.; maxi- 

mum, 0.31 in.; minimum, 0.21 in. 
Extension of springs at load of 262 Ib.: 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. 

  

  

    
  

  

PB BIS Lo. oo. cdi tesa in ra I SE a SRR Ne a Ss Ea RVR SL 21.35 
Free height after being closed down SO NOUS. ..i... 0 ic ivi deai ts sbiniins ness boss oir ns snl nne 19.25 
Free height after heing compressed 100 HIMES... co ins ses mannii al sa Sina dns a saris sen sdas sa Re dwe 18.90 

TEST OF SPRING. 

Required. Results. 

Load at height of 18.9160: ..0......... Too Li uss Not less than 2,216 1b........| 880 1b. 
EE DE RE I ME EB Sl a Not more than 10.25in...... 9.65 in. 
Inside diameter, 066... i eai vsti, vans supinncandans Not less than 4.902 in........| 4.92 in, 
Qutsidediameter, SHA. 2... i sides css tien ad Not more than 6.908 in...... 6.80 in. 
Rinaliree Nelgb: Ci or i a vis ens TEL Mamas sae a baba ys SE et ale 18.88 in. 

INNER SPRING 

In. 
ree Ne OE os os. i a Te ded han Sh he Bh ean a Sh Sm eR Cr a 22,17 
Xree height after being closed QOWN SO NOUS. oc ov aviv sai saatstisinsisnasinsnansdensormnnnconnsot 21.00 
Freg height after being compressed JOD BNO. o.oo vise iia soe Bt sans wim suis Rn teis vise eivniiaile 20.90 

TEST OF SPRING. 

Required. Results. 

  

Load at height of 15.916 in... 
Solidhelght. _...0.....0. 

...| Not less than 1,072 ........1:360.1b, 
‘| Not more than10.25 in. . .... 10.10 in.    

Inside diameter, free. . . Not less than 3.391 in........| 3.50 in. 
Outside diameter, SONALI Lark Sa a Not more than 4.82in....... 4.63 in. 
Fingbiree elon... i i bia sa]e wees PERI AID SERA A 20.93 in.         
 



SPRINGS FOR ORDNANCE WORK. 

Test 14931. 

119 

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

  

  

Final free height     Maximum, 0.87 in. 

Required. Results. 

Preaheloht om tn tr. il Sn hides it. F-0.85in;:..." Maximum, 0.87 in. 
Minimum, 0.82 in. 

Load. ab height of 0.70.0... 0... ie ie aan ad lls { 4.2531D..... Maximum, 5.251b. 
Minimum, 3.75 1b. 

Yoadiathelehtef 046210n.:.. a =X. aia ay 10.9410... Maximum, 13.01b. 
Minimum. 11.0 1b. 

Helghtwhen sold. 0... oni slot Si oe Th .462 in. ...| Maximum, 0.41 in. 
Minimum, 0.38 in. 

Outsidediameter.......... coi cdi id i eens 3lin..... 0.31 in. 

Minimum, 0.82 in.    
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TesT 14932. 

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

  

  

Required. Results. °* 

Bree Neigh a td i i nid sie tine sees 2.125 in......| Maximum, 2.101n. 
Minimum, 2.08 in. 

Toad at helghtiof L835 IN... iil i. i. ire densa nasties 16.551. ..5" Maximum, 15.75 1b. 
Minimum, 14.25 1b. 

Toad at helo of 1276. mM... i ind il il nisin nans 28.-81b.....c Maximum, 23 1b. 
Minimum, 21 1b. 

Height When Solid. i. 1... iris, hs SU nats sed Sasiae 1.27640...... Maximum, 1.25 in. 
Minimum, 1.20 in. 

Outside diameter. ........ call dt ii ida sii ani 0.375in......1 0.375in. 
Pimaltfree Naight ir... oa ay sl i 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. 

  

Fresheight....::.........8 Lr Pap Ie Ee 2.03 in.......| Maximum, 2.14 in. 
Minimum, 2.06 in. 

Toad athelght of 1.62500... 2s... in. i. issn aii ess in sa 58.7 1b.......| Maximum, 89 Ib. 
Minimum, 70 1b. 

Toadatheight of L.32hn.. oi inane 131h....... Maximum, 137.50 1b. 
Minimum, 121.75 1b. 

Heleht whensold... 0 toll yn coat nn 1.32in.......| Maximum, 1.16 in. 
Minimum, 1.07 in. 

Ouisiediameter..... cir ibd est ol ius 0.75 n.......[ 0.794n. 
Bing free Neloht. oc, on. tae Sa a hs Maximum, 2.14 in. 

Minimum, 2.06 in.          
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Test 14915. 

COMPRESSIVE TEST OF A COUNTER-RECOIL SPRING, 12-IN. M. C., 
MODEL 1896 M1. INNER SPRING. 

Coiled right hand. P.O. 7792. Draw. 12-124, 

INCREASING LOAD. 

  

  

  

  

Required. Obtained. 

rae heigl in uh tania th ses Si dR reed CL A 13.75 in. 
Heightatlead of 8,800 ID. .:c ov su... at a sir, vo fe dieu vn LL dn 13.18 in. 
Tioadatheloht ol 1205 dn. = fe en oe er. aed 6,600 1b. 
Heicht:when sol. o wi... oc fo. divi ne mss dies UnderlOm..........; 9.78 in. 
Yoadwhensolids cco obictin tote on, So tel elo bs on co aes a hans 20,900 1b. 

DECREASING LOAD 

Load atheightef 12.651In....... cc. .oes rani clan 2 3,800 1D...........: 2,8001b.. 
alr eight. os i st di Sats dr a ar das Ss eA adn gs abies sin 13.35 in. 
Interior Qiameterfree..............:.0. ol A Over 2.875in.. c...... 2.98 in.         
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TesT 14935. 

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

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

INCREASING LOAD. 

  

  

      

  

Required. Results. 

Brose elalh. i... EE a A aan ad i 14.82in. 
Load at height of 12. 65 in. (assembled height). .| To sustain a load of 3,800 1b. ...... 8,900 1b. 
SoldNeiohE, Joo. ola Se hs Not to exceed 10in...........-.... 9.95 in, 
Yoadatsold height. .... 0 cain ees i ci sie et sa neat ean 21,700 1b. 
Exterior diameter when solid.................. 3625 MN... a aes 5.48in, 

DECREASING LOAD 

Load at height of 12.65 in. (assembled height). .| To sustain a load 0f3,8001b....... 5,900 1b. 
Pinalfree holght oi a ar Sr oy vets as Bessa sss ona ssh eras 14.50 in. 
Interior dinmeterfree. ..... Sioa. o.oo 0 Not less than 2.875 in.............. 2.98 in.      
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CAST STEEL FROM WATERTOWN ARSENAL STEEL PLANT. 

  

    

  

Chemical compo- ; 

sition. Elastic Topelle Contrac.| Elonga- Flazaness, 
Heat| rade limit per | $ ng Elonga- | ©20 F™ | tion of x i 
No. h square Ll tion. iy inch ppearance of fracture. 

Carbon. Manga: inch. inch. sections. | oy ore. | Brinell. 

Per cent. | Per cent. Lb. Lb. Per cent. | Per cent. 
3044 3 0.41 0.99 46, 000 85,500 24.0 30.7 Silky. 0 
20% 3 .38 WDD fe ee a dee she sea vi : 

ine granular. 
3047 } 21 +36 Silky trace of granulation. 
3048 2,3 BLE es ea an Re 
3050 3 1 ERGO Dl a DY ERA RE IES I Ya WC an 
3051 3 BL BO i Benes iia at dtr reins 
3052 3 .39 Dull silky. 
3053 4 1,3 34 Fine granular, 60 per cent; amorphous, 40 per cent. 
i ? 3 5 Dull silky, 80 per cent; granular, 20 per cent. 

3057 2, 3 AD ID rl semen ede] ae tan sees 
3058 3 De POT Se bee ee a ee 
3059 3 .45 Dull silky. 
9000.15 ens oA es io Bye, cen, IS oe Drea 

Shel } 2,11 .40 Amorphous. 

3063 2 .36 
3065 2,3 .36 
3066 3 .38 
3067 3 .39 
3068 2 .39 
3069 2 «35 
3070 2,3 +37 » 
3071 2,3 .32 
3072 3 .42 
3073 3 .39 
3074 2 .44 
3075 2 .37 
3076 2 «31 
3077 2 .36 
3078 2 .36 
Ne : v i Amorphous, 40 per cent; fine granular, 60 per cent. 

Amorphous trace of granulation. 
3081 3 4 Dull silky lamellar, 50 per cent; fine granular, 50 per cent. 
2 23 v3 Fine granular, 70 per cent; amorphous spot, 30 per cent. 

’ > morphous. 
3084 2 . 39                         
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48, 500 80,000 20.5 2.4 23% .18 25.0: 0..00- 00 Do. 
3 35 81 44,500 86, 500 22.5 30.7 | .25%, .20 28.54... otas Amorphous, lamellar. 

* 46, 000 86, 000 15.0 16.9 17%, .13 20,022 5s Fine granular amorphous spot at circumference. 
52, 500 91,000 20.0 20.40 180 20 eran inne Silky. 

2,3 32 
! Fine granular. 
23 36 Fine granular, 50 per cent; amorphous, 50 per cent. 

? Silky trace of granulation. 
Lamellar silky, 85 per cent; granular, 15 per cent, 

RAC .80 ; 
3 .40 
2 .33 
2 .33 - 

.38 2 
2 .40 80. 000 26.0 34.1 Amorphous trace of granulation. 

11.2.3 3 80, 000 24.5 34.0 Dull silky trace of granulation. 
2 8 85,000 22.5 27.4 Dull silky. 
11.9 85,000 22.0 30.7 Dull silky, 40 per cent; fine granular, 60 per cent. 

’ 38 95,500 17.5 24.0 Dull silky, part lamellar. 
2,3 .31 87,000 20.0 24.0 Dull silky, 30 per cent; fine granular, 70 per cent. 

3 37 77,500 26.5 37.1 Silky. 
: 84,000 21.0 24.0 Amorphous. 

3 .33 . 78,000 22.5 24.0 Amorphous lamellar, 50 per cent; fine granular, 50 per cent. 
3 .34 .80 47,000 81, 500 22.5 27.4 Silky trace of granulation. 

eal ah .36 RB loo = vile sities oie Js x 5 Slat se fn Sea 
2,3 46 74 48,000 98, 000 20. 5 30.7 Dull silky, 80 per cent; fine granular, 20 per cent. 

bi 3 46 % 45,000 80, 000 24.0 34.0 Silky. 
168. yt eT ls eis mlsiniv le =o nh Haale oT sw mies sf wee Eee - 

3 39 83 51,000 85,170 27.5 37.1 Do. 
3 39 84 59, 500 97, 23.0 40.3 Do. ; 

2.3 37 86 { 50,950 82,330 21.0 24.2 Amorphous trace of granulation. 
3 , 89, 500 19.5 24.0 Silky. 

51,720 85,290 13.5 13.5 Fine granular. 3 
11,2,3 .34 01 47,000 87,000 21.0 24.0 Fine granular amorphous spot at circumference. 

63, 000 88, 500 10.0 13.2 Amorphous, 50 per cent; fine granular, 50 per cent, 
2 36 78 47,380 83,390 16.5 17.2 Amorphous, trace of granulation. 

47,500 86, 500 22.0 30.7 .| Silky trace of granulation. 
11,2,3 .30 79 49, 750 85, 500 23.5 30.9 Amorphous, trace of granulation. 

3 37 88 { 52,000 85, 500 24.0 37.1 Dull silky. 
Y 54,000 95, 000 22.0 30.7 Silky. 

ad .34 .83 50, 500 98,000 17.0 16.9 Fine granular. 
Dies .. .96 el rns ei nfs tines 5 sy oie s Sine henna 

3 .32 .84 55,500 93, 000 24.0 43.3 Fine silky. 
3 .42 1.09 , 000 85, 000 22.5 27.4 Silky. 
9 34 1.01 50, 000 87,000 17.0 16.9 Fine granular amorphous spot at circumference. 

: [\ 46,000 86, 500 19.0 24.0 Fine granular, lamellar spot. 
11.2.3 40 81 If 45,000 81,000 24.0 30.7 Silky. 

72 5 : 45, 500 83,000 24.5 57.1 Dull silky. : 
2,3 .32 .86 46, 000 84,000 21.5 30.7 Silky trace of granulation. 
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Cast steel from Watertown Arsenal steel plant—Continued. 

  

    

  

Chemical compo- : 

sition. 2 Elastic | Tensile Elonga Hardness. 
Heat limit per | SteN8th | gjony,. | Contrac- toner 

Grade. P per : tion of : Appearance of fracture. No. . square | (ooo tion. aren inch 
Carbon, | Manga- | inch. ur » | sections. | Shore. |Brinell. 

* nese. > 

Per cent. | Per cent. Lb. Lb. Per cent. | Per cent. In. 
3119 3 0.38 0.91 94,90 57.500 i 2.5 0 2 8,00 Eu Bs Sil 

1 y » .0 4. . y . ol be niee views 0. 
8120 {11,23 41 83 { 55,500 | 91,500 19.5 30.7 | 515, Eel EO Dull silky. 
3121 2,3 .31 .85 59, 000 96, 500 22.5 94.0.1 258,520 Loud Sil 
3122 3 «32 .87 67,000 | 104,5 19.5 34.0 24% Mh vas as 
3123 3 .42 1.02 55,000 98, 000 . 2.5 43.3 | .31% .14 27 Silvie Dull Eve 
3124 3 47 1.01 55, 500 90, 500 25.5 40.3 | .25%, .26* 24.5 Si iy: 

34, 500 82,000 23.5 27.4 | .25%, .22¢ 25.0. a. Dull silky. 
3125 [11.2.3 36 88 40, 500 77,500 23.5 D741, 20, 278 | a aan Do. 

pe : : 48, 500 91, 000 19.0 20.5 | .20%, .18 24.0: ns Fine granular, 75 per cent; dull silky, 25 per cent. 
40, 800 81,000 25.0 24,0:(:%.20, (30% |... Silky, bordering on granular. 

312 [11.2.3 a 92 { 47,000 | 81,500 26.0 30.0] .28%, 20% | 2501........ Dull silky. 
Zh : * 47,500 , 000 20.0. 2.41 210, Ra, Do 

3127 3 . 46 .90 60, 000 96, 000 23.0] Sly a8 BI... nee Silky. 
3128 3 .39 .94 | 54,000 | 91,000 23.0 34.0 | .24%, .22 27:0 ecoseen- Dull silky, 
3% 11,2,3 139 ir 47,500 86, 500 22.0 30.91 .25%,-.21 28.01......5. Dull silky trace of granulation. 

31 3 , 3 r 7% 82.000 105, 5 35.9 5 9 7 3 B > Otis. ow Fins Zaia amorphous spot at circumference. 
. > ; : e .0 y 6.0.1... morphous, 

i 43,000 80, 000 23.0 27.4 . . Dull silky. 
3133 | 1,23 35 97 1\ 56,500 | 90,000 21.5 27.4 Fine silky. 
3134 [11.2.3 33 83 40, 000 77,500 25.0 37.1 Silky. 

gid : 5 3 21,00 2.2 20:3 ina Plus Elan, 20 per cent; dull silky, 80 per cent. 
» , .0 . .| Dull silky. 

3135 | 1,2,3 +33 .88 53, 500 89, 500 16.0 16.9 .| "Amorphous, 20 per cent; granular, 80 per.cent. 
45, 500 88, 500 21.5 » .| Dull silky trace of granulation. 

Bar| 3 3 %| ShO0| srow| ats Der “ : ’ > . .| Silky. 
i 48,500 | 82,500 27.5 .| Dull silky. 3138 [11,2,3 40 87 { Pw Zo 27.5 15 

3139 3 .38 .75 59, 500 06, 500 20.0 Do. 
3140 1,2 .37 .90 { 4 2 2.00 >i : Dull 9lcy trace of granulation. 

40, 500 75,500 27.5 .| Silky. 341 | 2,3 .38 .81 { S30, Dm 2s i Tg 
3142 1,2 .36 75 , 000 78, 500 26.5 Dull silky trace of granulation. 

44, 500 82, 500 21.5 Dull silky oblique. 
3143 2,3 .39 . 68 56, 500 93, 000 17.5 Finé granular, 50 per cent; amorphous, 50 per cent. 

46, 500 , 000 20.0 Dull silky, 50 per cent; granular, 50 per cent.                         
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6 

dS ol aes Fine granular, 90 per cent; silky, 10 per cent. 

  

  

                  

3144 1,2,3 42 .68 47,500 86, 000 19.5 
3145 2.3 40 | 7 { 3:00 2 200 32 2 7 18 ie Gms sah ee mass Dull Sry granular spots, slightly oblique fracture, 

’ 00 r . LA BAS Le cei ein sie ull silky. 
3146 2 .36 .65| 36,000 | 75,000 24.5 Wil Be, Silky. 
Si i 2 .37 75 90.000 104,900 28 23 25% AL ie wii Dull Shsy trace of granulation. 

14 .37 81 48, 000 .5 4.0 | . dQ ieee ae ull silky. 
: 40,500 | 77,500 25.5 34.0 | . Bf Do. 

Ei 

paleony amp tl Dim | wae! mel WilBme im | Bol | TPR 
2 50, 500 87,500 18.5 24,0] 105,518 23.5 163 | Amorphous trace of granulation. 

000 87,000 14.5 13.2v 16%, 13 0. hae. ie Fine granular, 60 per cent; dull silky, 40 per cent. 
3150 | 11,2,3 38 75 48, 000 87,000 14.0 13.2 | .14% .14 |........|........| Granular, 85 per cent; dull silky, 15 per cent. 
wo) 3 5 5 54,500 88,500 25.0 30.71 .28%, 92 4 ess Dull silky. 

sell el wt Calf DUOL ENE BI BT ome in RT a per vary fine mSnuIar, TO por cents 
3153 | 1,2.3 41 65 | 51,000] 90,500 18.0 oO. OL As ase he Dull silky. 
3154 1,2 38 71 39, 500 78, 000 27.5 one oN, Bam ed Do. 
3 fos 12 37 78 i000 3 boo 258 2:0 3 : 2 Saami hie Dull SEY, trace of granulation. 

56 39 94 A . . AGL bo Sa denon ull silky. 
4157 "a 5% 7 34,500 | 72,500 31.0 031.307 33 TR 0. 
oo : ” . 3,000 3 8 24 0 0:1 29 2% 23.0. ..... pall silky, trace of granulation. 
3158 37 5 .5 49. 0 TRE OT EEE fe ilky. 
$10 bs 30 66 |[ 40,000 | 77,000 31.5 S338 0p mn TL Dull silky. . 
te ’ 3 5 5h 55-000 87,500 gad 20.7 . 2 35 235.045. 000. Pu sn Ky, 90 per cent; granular, 10 per cent. 

! : . lr vol wl Te eee Ye ete, KY. . 
3161 2 42 80 44, 000 81, 500 22.0 24.0). 29% WP ia Seda Granular, 70 per cent; dull silky, 30 per cent. 
3162 2,3 44 7 64,500 | 101,500 20.5 30. VL 27%, 14 LL a Dull silky, trace of granulation. 
38 2 i 3 2 oe 7 2 2: 8 3% 3 Fine ig amorphous spot at circumference. 
316 . 74,¢ A . ull silky. 
3 165 . 2 » 7 33,000 82, 0 x0 i Dol silky, 85 per cent; fine granular, 15 per cent. 
3166 | 3 . : 0. 
A167 | : 2 i 5 { 50, 000 99, 500 15.5 20.5 | . , --...-..| Fine granular, 90 per cent; amorphous, 10 per cent. 

3168 ' " 80 5.50 2x00 2.0 34.0 3 2, . Dall SEY, oe of ganniagion. 
316: 37 5 31.0. 2 ais ilky, trace of granulation. 
3169 | 2,3 38 74 | 55,000 | 88,500 22.5 Fim Dull silky. ; 
3170 1,2 40 72 41,000 77,000 27.5 40,3 4.25, 30%... eas Do. 

wag mlm Wi) em) mE) 3h ED) ey : CELL 0k ae o. 
3172 2 38 72 | 49,500 | 89,500 21.5 30.7 lv aoen Do. 
3173 1,2 38 67 44,000 80, 500 27.0 STL 2, BRL. it Do. 
3174 | 2 48 67 51, 500 93, 500 18.5 2:51.30, 2 Lo a. Fine granular, 85 per cent; silky, 15 per cent. 
3175 | 2 42 76 47, 500 81, 500 22.5 Ao, nO rn Silky, trace of granulation. 
3176 2.3 49 79 49, 000 89, 500 8.0 9. Di 08%, 08 vo, Ln Fine granular, amorphous spot at circumference. 
on : i > = = 5 a 000 20 0 37 4 118 . 2 24.0... ... Pull silky, 30 per cent; granular 70 per cent. 
3177 77 5, 5 000 .5 od oR AR tea ilky. 
37 2 55 50 1000 | 73,000 27.5 20.3) geel io) [70 Silky. 

43,500 81, 500 23.5 30.71.17, .30% 24.0: 0000. Dull-silky, trace of granulation. 
3179 1,2 37 7 34, 500 72, 500 30.0 37.1 . 32%, . 28 snmnnn nn] ane il y:. 

y 43, 500 76,500 22.0 27.40.19, .25* 2000)... 00 Dull silky. 
3180 1,2 37 7 39,000 | «68,500 29.5 40.3 | .30%, .20% 20.0 137 Do.     
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Cast steel from Watertown Arsenal steel plant—Continued. 

  

Chemical compo- 

  

  

                
  

      

iti ail Tensile 
Sion. Elastic | orength Contrac- | Flonga- Hea limit per : tion of 

No square per tion of {rch Appearance of fracture. 
: =. square area. : 

Carbon, Mange: inch. ach. sections. 

Per cent. | Per cent. Lb. Lh. . Per cent. 
3181 0.38 0.76 54,000 87,000 .0 30.7 Silky. 

55,000 | 84,500 2 30.7 0. 
3182 .36 l2 45, x0 83, 0 5 20. 3 Dl sey, 

55, 5 89, 5 30. 0. 
— % ng [J 35,500 | 71,500 . 37.1 | Silky. 

’ 44 500 79, 500 i 30.7 Dull silky, trace of granulation. 
” 41,000 81, 500 : 30.7 Silky granular spots. 

3184 82 “75 1\ 55,500 | 95,000 23.5 13.3 Silky . 4 : : ; 

% , ; ] 
3186 .39 72 44,200 79, 400 24.0 27.4 Fine granular, 40 per cent; amorphous, 60 per cent. 
3187 .36 74 { ig 3.000 13.5 16.9 Amophious, 60 per cent; granular, 40 per cent. 

, ; ull silky. 
3188 .37 75 | 43,000 | 80,000 2.0 34.0 Silky, granular spots. 
3189 .41 oes int gioimtaie Se ot tire A a] 
a . 40 ; 78 iy Xe x 000 23.0 30.7 18, .28% i 

5 iD 80, 000 25.0 30.7 19, .31 0. 
3192 42 74 | 37,000 | 75,000 29.0 37.1 | .20%, 20% Do. 
3193 .39 .71 43, 500 81, 500 22.5 34.0 28%, .17 Do. 
3194 .46 a2 44,000 83, 500 24.5 30.7 26%, .23 Do. 
3105 45 74 { 42,000 1, 24.0 34.0 26%, .22 Do. 

: ig x 2 500 23.0 30.7 18, 28% Amophons i 
bs! 9,900 25.0 30.7 | .25%, .25% ull silky, trace of granulation. 

3196 3 .42 B+ ! 40,500 | 74,500 26.5 37.2 | .30% Silky. 
50, 500 92, 500 15.0 16.9) .15% .15 Fine gr anular, 60 per cent; amorphous, 40 per cent. 

EMER mam gw) ome) se) wen si . . ‘ 25.0 . 22 28 0. 

an M1 kl RRR BR ED HG Bi . 3 0 .5 34.0 0. 
3201 1 .37 .92| 32/500 | 69,500 30.0 46.2 | .27, .33% Dull silky. 
3202 2 .35 .80 58, 500 96, 000 22.5 34.0 24% 20% "Do. 

mn BB pa ow) own) ownowm uy . . , 000 .5 31 19, 0. 
3205 ’3 .35 .92 48) 500 89, 500 20.5 24.0] .22% .19 Silky, 40 per cent; granular, 60 per cent. 

de | Rm wm wm) own momo Sik ; . . . . 0. 

3208 | 2,1 .36 .60 7000 | 76,500 25.5 34.0 | .29% .22 Dull siiky, trace of granulation. 
3209 2,3 .38 .75 46,000 6,000 24.5 37.11 25% A 24% Silky, trace of granulation. 
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.80 46,000 84 500 24.5 34.01 .19, .30% 2.0. Silky. 
78 45,500 82,500 26.0 40.3] .29% .23 22.00... Dull silky. 

3 { 56,000 94, 500 19.0 24.01 .23% 15 20.01... ..... Silky. 
e175 44,000 78,500 24.0 34.0] .20, .28% 21.0 146 | Dull silky. 
.85 43,500 78,500 26.0 87.11.21, 91% 2.0L........ Silky. 
.80 41,500 79,000 26.0 37.11.23, .29% 22.091........ Do. 3 
.87 38, 500 77,500 27.5 43.3 | .35% .20 23.0 |... ..u Silky, trace of granulation 
7 48, 500 94, 500 20.5 271.4 .20% .21* H.00...0.... Silky, granular spots. 
.69 41,500 78,000 27.5 87.11 08% 27% 22.5 {......00 Dull silky. 
.70 41,500 76,500 25.0 40.3 | .20, .30% 24 Do. 
.84 40, 000 74, 500 27.0 40.3 | .25, .29% PQs Silky. 
03 { 34,500 71.00 28.5 40.3 38%, ly 21 rity di 

50, 500 4. 500 23.5 30.7 | .25% . 2 ull silky: 
.80 | 43/500 | 81,000 26.0 37.11 .19, .33% osha Do. 
iy 42,000 78,500 25.5 40.3 32% .19 23.0 1... Do. ; 
ml 42,500 7% 27.5 40.3 1:28, «32h aetna Dull silky, trace of granulation. 

* 44, 500 83, 500 25.0 30: 11.27%: 23 2.04......04 Dull silky, 40 per cent; fine granular, 60 per cent. 
70 44, 300 82,400 23.0 10.15 8060. ol. Dull silky, 80 per cent; fine granular, 20 per cent. 
71 46, 500 85,000 24.5 87.1) 47, 32 29.04.25. Silky. 
92 39, 000 75,500 28.5 |" 87.1) .33% .24 N00: Dull silky. z 
75 37,000 72,000 28.5 43.8% 38% 49% oie. Dull silky, trace of granulation. 
78 37,500 76, 500 25.5 34.0 | .26%, .25% UB. vies Silky, 80 per cent; granular, 20 per cent. 
81 36, 500 76, 500 25.0 37.1] .32% .18 OE tenes Silky, granular spots. 

Sees ans 34,500 72,500 27.5 40,3 | .26, .29* 20.0 Uo... Rly: : 
43, 500 94, 500 12.0 13.2] .1, 23% 28.0:........ Granular, silvery luster. 

.87 56,000 91, 500 24.0 37.1]:,297, 10 I nl Dull silky. 
52, 000 96, 000 21.5 20.5 | .21%, ,22* 26.0. ...vae Silky, 50 per cent; granular, 50 per cent. 

.93 38,100 79, 200 24.0 30.7 3 BR Fine granular 70 per cent, amorphous 30 per cent. 
97 32, 500 69, 000 25.5 7.11 .30% .20 4 -2.014........ Silky. 

41, 500 82, 000 24.5 37.2 .16, ..33% HB... Dull silky. : y 
.90 37, 500 77, 500 26.0 34.0 .22, .30% D0... Fine granular 60 per cent, dull silky 40 per cent. 

1.00 2 boo 2 2 13.3 27.4 : 16 y = 250 a hull say 35 per cent, coarse granular 65 per cent. 
. : : : 08, ye T . 3 

-96 { 43, 000 75, 500 24.5 30.7 | .25%, .24 0.04{..0..... Dull silky trace of granulation. 
SHARIR 38, 500 80, 000 23 35.0 : 21, . 28% op PE bull siky granular spots. 

.82 35, 500 75,000 27. , 82, 22 0.07.00... ; 0. 
02 36, 000 70, 500 "98.5 34.0] .20, .33* 29.01... Silky. 
a 40, 500 78,500 24.5 34.0 | . 30%, 1B 2201. .....; Siiey malier. 

4 42,300 79, 600 24.5 040] 82% AT lion ull silky. 
83 49,800 74,800 28.5 40,3 4 80%. O81 i iin] Re. Do, 

.79 45,400 90, 500 20.5 24.01 18, A. 08. ed Fine granular. : 

.87 36, 000 75,000 25.5 34.0; .31% .20 20.04.00. Silky trace of granulation. 

.92 39, 000 78,200 25.5 ET 205 22 oid adie Fine granular 60 per cent, amorphous 40 per cent. 
95 38, 500 80, 000 24.5 30.7 1.21, .28% 24.0%... ..:.. Fine granular amorphous spot at circumference. 

y 81, 500 2-0 2. 7 2 2 21.5 149 Amorphons, ; d 
34,800 71,100 27. eX. 4 15.8 SOREN HE ull silky trace of granulation 

% { 37.500 | 77,000 24.0 30.7 | 30% 38 | 205). Fine granular 50 per cent, duli silky 50 per cent. 
7 34, 500 71, 500 27.5 40.3 | .23," .32* MOL Silky granular spots. 

? { 45,500 78,500 24.5 37.2.1. 32%, .17 21.0 146 | Silky. 
76 31,300 68, 31.0 40,34 05%, 07 vin stn. ens Dull silky. 

, 8, 500 75,000 26.0 37.21 .26% .26° 2D nas Do. 
78 | 39,500 74, 500 26.0 34.0 .20, 32% 28.0.1........ Do. 
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Cast steel from Watertown Arsenal steel plant—Continued. 
  

  

  

                      

Chemical compo- g 

sition. Elastic Tone Cont Elonga- Hardness. 
Grade, |———— limit per gi Elonga- | “0008 | tion of Appearance of fracture. age. square rd tion. OE inch pre : 

Carbon. Manges inch. inch. Sections. | oy ore, | Brinell. 

Per cent. | Per cent. Lb. Lb. Per cent. | Per cent. In. 
1,2 0.32 0.78 38, 500 76, 500. 25.0 30.7 |0.26%,0. 24% 22.0 ti BY. 

1,2,3 .34 .81 38, 500 77,000 26.0 30,71 -22, .30% 28.0 5: 0. 
31, 500 68, 000 29.5 37.1 | 32%, .27* 0... Do. 

1,2 .33 .82 37,700 76,700 24.5 30-7 4:24, 20% en Fine granular 70 per cent, amorphous 30 per cent. 
39, 300 76, 400 24.0 24.0] 25%. 23 AN... nd Fine granular 75 per cent, amorphous 25 per cent. 

1,2 .33 .84 38, on 7540 > : 37: 1 33%, AQ. ae. LL] Bilky trace of granulation. 
49, 7 7", ol SR ie 22 [oo noms as enna ull silky. 

2 +30 -80 { 37,500 79, 000 23.5 27.4] .20, 27 21.01... Fine granular 80 per cent, smooth spot at circumference 20 per cent. 
2 39 83 { 40, » 7 i» 27. 3 3: 1 24, Bk. Aen oa silky. ; 

: . 46, 500 f 26. 40.3 | .34%, .18 22.00: ilky. 
2 «32 .79 41,100 75, 000 29.0 SL. 2 Bi segs Dull silky. 

50, 500 95, 000 21.0 27.4] .18, .24% 26.005... Amorphous trace of granulation. 
2,3 .33 .84 40,100 73,700 26.0 20.70 28% 24 lon na a Dull silky 50 per cent, fine granular 50 per cent. 

45, 500 86, 000 23. 3 31 9 volyt ie 2 24.0... Dol SLs 50 45% You : 
c x 50, 500 88, 200 16. 6. AB 07 o.oo  re ull silky 30 per cent, fine granular 70 per cent. 1,2 -34 85 { 43,500 | 78,500 25.0 a3] a em TH es Dull silky. 

> 33, 900 63, 400 28.5 40.8.) BB 00 a ana, o. 
1,2 -32 83 { 43,000 | 78,500 27.0 37.2 500 sel RG Do. 
a, 41, 500 74, 500 26.5 40.3 | .25%, .28%* 20:01... Do. 

1.2 { 39, 500 73,200 27.5 84.04. 22, 30 a Do. 
mt dildo Ai 39, 500 77,500 22.0 24.0 | 25%, .19 oO, Silky 55 per cent, granular 45 per cent. 

aaah La .72 44, 500 , 500 19.5 20.5 | .20%, .19 24.51... Fine granular silky spot at circumference. 
2 41 72 39, 000 75,000 25.0 30.7 | .30%, .20 20.01... Dull silky trace of granulation. 

Sat 40 . oni WT mues [04 7 oe Wma Ye I al SL LENE VR ple BL els her 
2 .38 82 32,300 68, 100 26.5 Sd B20, nS ieee. Fine granular 75 per cent, amorphous 25 per cent. 

35, 500 75,000 26.5 87.11 .19,.34% 20 Dull silky. 
1.2 39 81 { 35, 500 72,800 33.0 40:8 0.528, 40%... Dull silky trace of granulation. 

? % 41, 500 84, 000 17.5 20.51 .14, .21% 23.00... Granular. . 
49, 000 92, 000 11.5 13.3 | .13%, .10 21.3 o..., Fine granular 75 per cent, amorphous 25 per cent. 

2 .37 83 43, 000 80, 500 25.0 34.01 .20," .30% 21.30... Dull silky. 
38, 500 80, 500 19.5 24.01.17, ..29% 23. 5d. ad Fine granular 70 per cent, dull silky 30 per cent. 

2a) om) ell WE) IM] BD) ma) mh ME Duk ’ ? 3 3 ; : «20%, Olas 0. 
2.3 38 80 40, 500 75,000 27.0 34.0.1, 27%, ,27* 20.0.0... cue Do. 

» 2 i 46, 000 79, 500 22.5 27.4 | .26%, .19 2.0]... Do. 
1.2 37 { 42,500 73,000 27.0 37.21 27%, 27% 20.0... Do. 

1 me) ga) mu) EB) M2) ma) a Bui eof gunantn . .8 42, , , " 20,0 WS lores ull silky. 
2 «80:1. co a ul 39, 000 80, 000 21.5 24.0 | .25% .18 28:04... Dull silky, 60 per cent; fine granular, 40 per cent. 
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.47 
.47 

. 46 

.44 

    

45,500 
42, 500 
43,500 
53, 500 
45,000 
40, 500 
43, 500 
36, 000 
43,000 
43,000 
39, 500 
44, 500 
45, 500 

45,000 

4 45,500   
78,000 

81,500 
79,000 
78,500 

84, 000 
81,000 

75.500 

76, 000 
87,500 
79, 500 
79, 500 
88,000       Par       

153 

156   

Silky, 40 per cent; granular, 60 per cent. 
Dull silky. 
Dull silky trace of granulation. 

.| Dull silky. 

Dull silky. 

Do. 

Amorphous, spongy spot at circumference. 

Dull Ske 50 per cent, fine granular 50 per cent. 
o. 

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. 

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

  

  
  

  

  

Chemical compo- Tensile Hardness. 
sition. i ’ 

; Hosier strencth Elonga- Contran- Sr Grade. square per tion tion of inch Appearance of fracture. 
: square : area. : ; Carbo Manga- inch. nich sections. | Shore. |Brinell. 

? . nese. ® 

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

| og .39 { 2 } 45,500 | 81,000 25.5 37.2 | .27%,.24 | 22.0| 156 | Silky oblique. 
1,2 .44 .73| 39,500 | 70,500 28.5 372.21 30%, 2} Dae 126 | Dull silky. 

2 .41 .70 43,000 82, 000 22.5 30.7 2c 17 22.5 149 | Amorphous. 

1.2 38 91 40, 500 74,500 21.5 2.4) 27%, . 2 22.0 131 | Dull silky, trace of granulation. 
at jy ' iy 0 oo 4 Li 3.9 12% 30 22 156 Jmorphess, trace of granulation. 

. .85 5 5 A ‘ ; cya morphous. 
! 50,500 | 84,500 25.0 40.3 | .31% .19 | 23.0 | "163° | Dull silky. 

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. 

: ¥ 0 i 0 2:3 oy Xe 3 > a in A rpnony, 60 per cent; granular, 40 per cent. 
; . . .25 ; ilky. 

2 .43 .88 | 38, 00 67,000 2.0 43.3 16,” 36k 20.0 126 4 bo. 
57, 500 88, 000 9.0 24.0 ove, 37 25.0 170 morphous. 

3 4 24 lf 44000 | 83,000 26.0 40.3 | .22,” .30%| 22.5 149 | Dull silky. 
on : 50,500 | 81,000 23.0 30.7 | .23% .23% | 21.0 153 | Amorphous. 

rs : 70 } 45, 500 80, 000 25.0 34.0 20, .30% 21.0 149 | Dull silk 23 "10 7 5, ; 5. ’ Sa 3 ull silky. 

‘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 2407.12, I 22.0 137 | Dull silky, trace of granulation. 

30 .42 . 88 30,00 S42 13 2.5 i 1g 20 183 | Dull silky. 
23 50 78 { ) 74, 00 J 37. 5 .0 126 Do. 

20; x 80, x 20.5 27.4 22 .19 23.5 in Amorphous. 
4 74 21.0 27.4 24%, [18 22.0 13 Silky. 

3 42 78 48,000 | 76,500 9.5 16.9 | 08, .11% | 22.0 149 | Amorphous. 
49, 000 96, 000 14.5 15.91.13, 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, trace 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. 

, 000 80, 500 18.5 20.5 17, 20% 22.0 149 | Fine granular, 70 per cent; dull silky, 30 per cent. 
2,3 .39 73 56, 000 89, 500 18.5 16.9 v7, 20+ 23.0 163 Amorphous. 

55,000 &3, 000 22.0 24.0; .24% .20 22.0 149 | Silky. 

} 1,2 { 4 0 4 42,000 | 79,500 24.5 30.7 | .23%, .26% | 23.0| 143 | Silky trace of granulation. 
2.3 39 78 { 41, 500 78,000 20.5 27.4 ar 15 23.0 137 Do. 

’ $4 . 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 3 45,500 | 75,500 26.5 37.2 | .30%, .23 21.0 143 | Amorphous. 
50, 500 88, 500 18.0 20.5 15%. 18 23.0 163 Do.                     
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40, 500 79, 000 19.0 24.0 18, 20% 23.0 143 Do. 

343 | 23 +39 70 { 51,000 | 90, 21.5 27.4] 25%, 18 | 210] 163 Do. 
45,500 82,000 20.0 30.7 17, «23% 23.0 143 | Amorphous, 50 per cent; granular, 50 per cent. 

3344 2:3 44 L704 45,500 | 80,5 21.0 24.0 | .25%, .17 22.0 149 | Amorphous. 
55,500 | 88,000 17.0 20.50.17, . 17% | 24.5 166 Do. 3 

3345 43,000 82, 000 17.0 16.9 | .19%, . 15 23.0 149 | Amorphous, trace of granulation. 
aaa (7 12,3 i: 84 45,000 80, 000 22.5 24.0 | .19, .26* 22.0 149 | Amorphous, 50 per cent; granular, 50 per cent. 

3346 52,500 | 92,500 16.0 20.5 | .20% .12 | 25.0| 163 | Amorphous, trace of granulation. 
So 3 a SS |} 49,500 | 87,000 14.5 13.3 | .14, .15 | 23.0 163 | Dull silky, 40 per cent; fine granular, 60 per cent. 
3349 \........ A ee I a i ie dirs lt =o so eee or Lb wine wig ain aio Pht le bia Sok wie mia le mtn ate |e nia abe 
3350 2,3 45 80 45,000 85, 000 22.5 24.0 | .20%, .25% 23.5 163 | Amorphous, 85 per cent; granular, 15 per cent. 

4 78 44, 400 81, 300 27.0 40.3 | (28%, 26% 23.0 149 | Amorphous, trace of granulation. 
8351 3 7 53.000 | 85,000 24.5 40.3 | .17,” [32% | 22.0| 163 | Amorphous. 
8352.1 Lu. 40 SON. haa ae Bt ith ue er senile a SRL «ee is : 

9 76 42,500 82,000 19.5 24.0} .15, .24% 22.5 156 | Amorphous, trace of granulation. 
353 | 2,3 3 54,000 | 87,500 18.0 24.0 | (18%, .18 | 24.0| 166 | Amorphous. 
Sou } 1,2 39 70 | 39,000 | 72,000 24.5 30.7 5 48, 30el 92.0 134 | Dull silky, trace of granulation. 

35,500 75,500 24.0 ig : oot 3 > 2.0 yi Amarphous, 30 per cent; fine granular, 70 per cent. 
x 45,000 83, 000 15.0 16 12, (18% 3 | Amorphous. 

3356. | 2,3 -40 “72% 45,000 | 77,000 2.5 24.0 | 31%, .22 | 22.0] 137 | Silky. 
43,000 | 80,000 18.0 24.0 .15 .21%| 21.0 149 | Amorphous. 

3357 | 2,3 57 EE LA uh hal Ll sh gel : 
3358 ’2 .36 . £0 49,000 80, 500 17.0 20.5 | .14, .20% 22.0 159 | Granular, 60 per cent; dull silky, 40 per cent. 

45,000 | 78,000 25.0 30.7 | .23, .27* 2.0 143 Amorphous, 
3359 2,3 37 .90 51, 000 80, 500 23.0 27.4 21 25 .9 5 0. 

’ ! 48,000 | 79.500 26.0 40.3 | .34% 18 | 20.5 153 | Dull silky. 
Q5 42,500 82, 000 16.5 20. 5 15, .I8% 22.0 156 | Amorphous, 15 per cent; granular, 85 per cent. 

3360 3 -H 55 { 58,500 | 90,000 18.0 24.0 | .20% 116 | 23.5| 170 | Amorphous, S0 per cent: granular, 20 per cent. 
3361 2,3 «35 .83 s 84, 19.0 24.0 | .19, .19% 22.5 163 | Granular, 30 per cent; dull silky, 70 per cent. 
3362, 1,2,3 .38 82 | 44,500 | 75,500 26.0 27.4 27% 25 18.5 137. Dull silky. 

36, 000 73,000 27.0 37. 8,% 26 : 0. 
3363 2 +37 -26 { 55.000 | 86,500 19.0 20.5 | .2L% .17 | 23.0| 163 | Amorphous. 
3364 2,3 .36 .84 50, 83, 15.5 20.5 4 77% 23.5 | 153 Do. ; 

: 80 44, 500 81, 500 22.0 27.4 | (22% 22% 23.0 | 156 | Amorphous trace of granulation. 
3365 23 -40 * { 55, 500 88, 21.0 240! .19, .23* 24.5 | 153 | Amorphous, 85 per cent; granular, 15 per cent. 

31, 500 66, 500 27.0 37.2 .20, .34* 20.0 | 124 | Dull silky. 3 
32,500 | 67,000 25.0 34.0 | .30% .20 | 19.5 124 Amorphous. 

74, 500 19.5 240°) .22%,..17 20.5 | 137 0. 
3366 | 2,3 38 82 | 2 2.5 30.7 | 274.24 | 200 126 Do. 

36, 000 69, 500 26.5 37.2 26% 20% 20.0 134 | Dull silky. 
41, 500 69, 500 20.0 27.4 22% 18 20.5 128 | Amorphous. 

Set } 1 .40 .85| 36,000 | 67,000 30.0 10.3] .36%.24 10.0 124 | Silky. 
36, 000 77,000 22.5 27.4 .29%.16 23.0 143 | Amorphous, 60 per cent; granular, 40 per cent. 

3369 2,3 .43 .82 47, 000 85, 500 18.5 27.4 2x.15 1 23.0 166 | Dull silky. 
49, 500 81, 500 15.0 16.9 14, 10% 21.0 149 | Granular, 60 per cent: amorphous, 40 per cent. 
38, 300 78,100 22.0 27.82, .28 122.0 143 | Amorphous trace of granulation. 

= 2 2 30 47,000 86, 000 19.5 27.4 15,...24% 23.0 170 | Amorphous. : 
3370 3 -4 . 42,500 | 79,500 21.5 27.4 | (23% 20 21.0 149 | Dull silky trace of granulation. 

48,000 87,000 23.0 30.74 .20, .26% 22.0 156 | Amorphous trace of granulation. 
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Cast steel from Watertown Arsenal steel plant—Continued. 

  

Hea 
No. 

3371 

3372 
3373 

3374 

3375 

Chemical compo- 

    

  

                      

sition. Elastic | Tensile c Elonga- Yiardness. 
Grade limit per | SUeR8h | mong a: tion of A ; 

. square per tion, ion o ich ppearance of fracture. 
i : square area. tions 

Carbon. Mango inch. inch. S50 * | Shore. |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. 

3 0.41 0.78 51, 500 83, 500 17.0 24.0 19,%.15 2.5 159 Do. 
ig : 45, 500 79, 500 14.5 16.9 16% .13 21.0 156 Do. 

54,000 , 500 13.0 16.9.1, Ix) 2.0 156 Do. 

} 1 { 4 73 4 38, 000 77,000 22.0 27.4 .25*.19 21.0 143 | Amorphous trace of granulation. 

9 42 85 48, 500 76, 500 6.0 3.7 1.00, .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 2.47 .27,%.18 21.0 137 | Dull silky. 
3 43 83 47,000 78, 000. 23.5 30.7 | .22, .25% 23.0 149 | Silk, 

. : 44,000 | 74,500 23.5 50.7.5 10, 28°] 20.0 137 | Amorphous. 
46, 000 79, 000 23.0 27.41..20, .20% 20.0 149 Do. 
33, 500 70, 500 25.0 50-7 5: ,.31,% 319 22.0 134 | Amorphous trace of granulation. 

23 41 81 48, 000 78, 000 23.5 30.7 | .25% .22 22.0 149 | Amorphous. 
? 4 > 36, 000 73,000 22.5 27.41.18, 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. : 
> 8 .84 36, 000 73,000 26.5 ST + al 2e S257 OF 22.0 137 Do. 

. OB Re Ls delerey Dre san dak shia ea Ok mine Caeser 
2,3 .43 .85 55, 500 91, 500 18.5 24.0 19,% [18% 23.0 179 Do. 
2,3 .41 .85 55, 000 , 000 23.5 37.2 26% .21 21.0 163 Do. 
2,3 .44 .84 | 55,500 | 91,000 17.5 20.5] .16, .19*| 2.5 179 Do. 

3 .45 .86 55, 500 , 000 23.0 30.7 28, 205% 21.5 163 Do. 

Eso ow 830 4,000 so50| 23.0] 307].25%.21 | 25.0] 13] Do 
9 42 84 50, 000 90, 500 15.5 16.9 .45,. .16¢ 23.0 170 | Amorphous, 50 per cent; fine granular, 50 per cent. 

i ! 49, 000 84, 500 22.5 30.75.21, 24% 22.5 163 | Amorphous trace of granulation. 
2,3 .40 .86 53, 500 91, 000 21.0 30.7 252.17 22.0 174 | Dull silky. 

3 .44 .84 54, 500 86, 500 2.5 30.7 17,:7..28% 23.0 163 | Amorphous. 
2,3 .45 .83 | 47,500 | 81,500 23.0 50.7 5.19, 27%" 22.0 149 0. 
2.3 .43 .85 | 48,500 | 91,000 20.0 27.4 .16, -.24 23.0 179 | Silky oblique. 
2.3 42 .82 | 52,500 | 87,500 22.5 30.7 | .25% .20 23.0 170 | Amorphous. 
2,3 .42 .85 51, 000 89, 500 19.0 27.4 16, .22% 23.0 166 Do. 

2 .41 .84 44, 000 79, 000 23.5 24.0 28,* .19 20.0 149 Do. 
2 42 .86 45, 500 81, 500 20.0 24.0 20,* , 20% 22.0 159 Do. 

1,2 .40 +33 48, 000 81,000 24.0 34.0 | .29,* .19 22.0 153 Do. 
2 .40 .82 40, 500 77,500 28.0 43.3 36,%.20 22.0 146 | Silky. 
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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 circumference. 
Granular. 
Fine granular. 
Fine granular; amorphous spot at circumference. 
Amdiohars. 

0. 
Fine granular; amorphous spot at circumference. 
Fine granular; silky spot at circumference. 
Fine granular, with amorphous spot at circumference. 
Silky. 
Amorphous. 
Amorphous trace of granulation. 
Silky. 
Dull silky. 
Amorphous. 

Do. 
a 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. 
Fine granular, 70 per cent; silky, 30 per cent. 
Silky. 
Dull silky. 
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- 

    

  

                      

; sition. Elastic | Lensile Elonga- Hordness, 
Heat | ~ limit per strength Elonga- Contrac- tion of 
Ne. Grade. square per HI tion of nen Appearance of fracture. 

Manga- | inch. | SJudre area. | sections. : Carbon, Bois inch. Shore. |Brinell. 

Per cent. | Per cent. Lb. Lb. Per cent. | Per cent. In. 
56,500 85,000 y 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, .1li% 24.0 149 | Amorphous. 
L ? : 59,500 80, 500 6.0 5.7 .07%.05 24.0 170 Do. 

74, 500 8.5 9.5.07, .10% 22.0 143 Do. 
yi 3 , a 5 45,500 85,500 23.5 27.4 .25,% .22 22.0 163 | Amorphous trace of granulation. 
432 1.2 ee md TE ST fe a Eee io ths eee Nes ae 

34 2 39 3 45,500 79,000 26.5 37.2 | .31,%.22 19.0 146 | Dull silky. 
434... x 2 RO Fee vos aote Ae See B20 230 Co ih Te Peis cos Bion Se wan a ee Spe Jeine San oe Nee on 

3435 2 41 .84 47,500 80, 500 25.0 34.0 | .30,* .20 21.0 143 Do. 
3436 3 44 .82 54,000 92, 500 22.5 34.0 | .28,% .17 23.0 174 Do. 

55,500 85,000 9.5 13.3 10,% . 09 23.0 159 | Amorphous trace of granulation. 
3437 3 39 85 50,500 80, 000 14.0 13:3 .16,*%.12 23.0 153 | Amorphous. 

: 59, 500 5,000 11.0 13.3 .13,%.09 23.0 170 Do. 
50,500 76, 000 13.5 13.3 15% .12 22.0 149 Do. 
57,500 A 9.5 9.5 08, . 11% 23.5 170 | Amorphous trace of granulation. 

3438 9 44 83 50,000 80, 500 12.5 13.3) .12,2.13% 24.0 149 Do. 
ji > : 60, 000 , 000 9.0 9.5 08, .10% 24.0 179 | Amorphous. 

51,500 77,000 11.0 13.3 1.13% .09 22.0 146 Do. 
57,500 ,500 7.5 9.5 | .09,% .06 24.0 166 | Amorphous trace of granulation. 

3430 23 45 2 51,000 80,000 10.5 9.5 10% 11% 23.5 149 Do. 
2 2h 57,500 84,000 8.0 9.5 | .09,% .07 24.0 179 | Amorphous. 

at 52,500 77,500 12.0 13.3 14% . 10 22.5 149 | Amorphous trace of granulation. 
30 {-.. +. .40 BE lee Cent aan tr Si Ce ae es ee ce Se See She A eS 
344% Vo. .42 .82 i" 3506 Re rt ee ee 3 eee £y ~ sass - gp ers o 

9,000 | 85,500 .5 ; oul 23. 170 o. 
3442 3 5 2 { 50,500 | 75,500 11.0 13.3 | .13%.09 | 22.0] 143 Do. 
S43 wet +3 80 Jett andl adds LR Sa en aes pi Pewee SE . 
3444 3 44 26 { 57,000 86, 500 8.5 9.5.00, . JF 23.0 170 | Amorphous 50 per cent, granular 50 per cent. 

¥ . 49,500 77,500 12.0 13.3 14%. 10 23.0 149 | Amorphous 70 per cent, fine granular 30 per eent. 
3445 3 46 .83 52,500 91, 000 17.0 20.5 16, .IS* 21.0 166 | Amorphous 75 per cent, granular 25 per cent. 
3446 2,3 .44 .82 50,500 87,500 18.0 20.5 ¥, 15 22.0 166 | Amorphous trace of granulation. 
3447 2,3 .45 .83 49, 84,500 2.5 27.4 24% 21% 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 30.71 .24, .28% 21.0 137 Do. 
2210 % 53,500 80,500 19.5 27.4 15, .24% 22.0 156 Do. 

£40 00s Con na ¢ oS eC i rr SP eae vs Wee eee sr Tal ea srk se ile aa ears 
3450-4... .-. . 46 80 lr iti es ei er hens fr ee wh i fr es 2 a we a ise in les 
3451 3 .44 . 86 45,000 87,000 22.0 34.0 | .20, .24% 23.0 170 Do. 
3452 3 .43 . 90 44,500 84,500 20.0 74 .19, 2% 21.0 153 | Dull silky trace of granulation. 
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.18, .20% 

.24% 23% 
10%, 13% 
17% 14 

L18)% | 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. 
Amorphous 50 per cent, fine granular 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 FOUNDR Y. 

  

    

  

                          

Chemical composition. Elastio Tensile Hardness. 
imit | strength C 

ontrac- | Elongation 
Hon; Grade. (ponds (popads Eon tion of | of inch : Appearance of fracture. 

Carbon. Mang Silicon. a hn square ore area. sections. | gp oo Brin- 

. ? *} inch). inch). r 

: Sl 

D.cl. 2.ct Poel. Pool. {:P.. Lb. Lb. 2. d. 2. ct, In. In. 
YO. H.......... 0.32 0.70 | 0.344 | 0.038 | 0.044 46, 300 83, 800 20.0 20.5 (0.18, 0.22% 23:0........ Greater, 80 per cent; dull silky, 20 per 

en 
39, 000 80, 500 17.0 16.0 18%, 16 22.0.2... Fine granular; silky spot at circumference. 

20.H.. 23 oy) 7d . 280 . 032 .035 a oo S00 33 0.7 2 x 2) Auntipsil Silky, 30 per cent; granular, 70 per cent. 

30.H..| 1,2,3 .38 70 L983 035 L040 { 38,300 81,000 Is. 5 20.5 Io, > 24.5 Sirii ay ons granular; silky spot at circumference. 
: v2 1 ft Y. 

38,500 | 81,500 6.5 9.5|.05" .o8¢| 200] ..0000 Fine granular. 

| smoo| Sao] Ime| tes |lle iat| saslili Ah Sik 5 8. . ol 2 24. 00, ine granular; silky spot at circumference. 40.H.., 23 -50 -T0| .2%0| .036| 08041 m0] 27.500 9.5 13.3 | .09, .10% | 24.5| '170°| Fine granular, 90 per cent; amorphous, 10 
per cent. 

55,000 85, 500 17.0 24.0.7, 47 23.0 163 | Amorphous. 
30.H.. 2,3 .45 .65 .283 . 040 .040 44, 500 84,000 19.5 24.0 | .16, .23* 23:0: 1....00. Fine granular, 50 per cent; dull silky, 50 

per cent. 
32, 500 71,000 28.0 40.31.25, 3% 0.540....... Dull silky. 

2 44,000 78,000 24.0 80-74 .20,...28 21.5 153 | Silky. 3 
CO. TH. .1-1,2.2 .39 .65 . 250 .038 .035 46, 000 88, 000 9.5 13.3. 10%, . 09 24.0 170 | Fine granular, 85 per cent; amorphous, 15 

per cent. 

lom sm aa wom al wel wef ; ; 2 2 . 26 Sell ans 70.H..| 1,23 38 68 | 202. .040| 0381 Soon! 40.500 16.0 24.0 | .13, .19%| 20.5| 153°| Dull sky trace of granulation. 
35, 000 72, 000 24.0 27-41 .27% .21 20.0.5... Dull silky. 
42, 500 77,000 29.0 40.31.27," .31% 22.0 146 | Silky. 

SO. H..;71,2,3 .39 72 . 300 .036 .035 47,000 90, 000 10.5 13.3: .12%, .09 23.5 174 nd granular, 80 per cent; amorphous, 20 
er cent. 

46, 500 82,000 21.5 34.01.21, .34% 21.0 156 | Si ky. 
39, 000 79, 500 22.0 27.41 .26%, .18 23.00. . 4..5 Dull silky trace of granulation. 
= go 9 Be ig . 3% 26 a is Sj, smooth spot at circumference. 

~ = y y . . . 2 1 
P0.H... 23 -.4 70) .285 .030| .040 0 49500! 90,500 1.5 ol 90, Ji] Eel 155] rd menuter, 65 per cont; Tmorphous, 20 

per cent. 

5Ta0 | Too0| a0 ans 3%] aol...” Dall ky. 5,1 A 4 i SOL u 5 y 

orfnl Paps hw SE wR a ER) EOD (0, dl . ‘ Y Reg N 2 B 2,8 33 “08 es seis om) om | B30 Die Bm NIE oR BY O18 lon ; 
2 Ti} 1,2,3 .40 Ss Ll .038 | .038 | 39,000 82,000 23.5 34.0 | .20% .18 22.0 156 ig with granular spots near circumfer-   
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130. H.. 
AlTi.. 

140. H.. 
ALT... 

150. H.. 

i 

} 

.45 

. 46 

. 47 

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 | .22%, .20 
20.5 | .17, .22% 
13.3 | .09, .13% 

20.5 | 18% .14 
24.0 | .17, .22% 
20.5 | .19%, .19% 

* Inch section in which fracture occurred. 

23.5 

23.0 
24.0 

25.0 

22.5 

170 

159 
170 

170 

166 

Silk 

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

y. 

per cent. 
Dull silky. 
Silk 
Dul JN 

85 per cent; granular, 15 per cent. 
ilky, 65 per cent; granular, 35 per cent. 
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STEEL FORGINGS FOR ORDNANCE WORK. 
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FORGED STEEL FROM WATERTOWN ARSENAL SMITH SHOP. 

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

  

  

  

  
      

Phase Tonslle con- | Hardness. 
imit |strengt a ongation 

Marks. Grade. per per one ae of inch 2 Appearance of frac- 
square | square |° . sections. rin- , 
inch. | inch. 212. Shore. “oil. 

Per Per 
Lb. Lb. cent, | cent. | In. Im. 

2761 LDS 131,500 | 154,000 | 15.5 | 43.3 | 0.23%,0.08 | 48.0 |...... SW: 
7,500 | 76,500 | 17.5( 43.3] .00, ond om.5( 7 11 Dull silky. 

SF HE a 43,000: 86,500} 25.0 40.3 | .10, 214 26.04 Silky. 
61,000 | 99,000 | 22.5 | 51.9 | .35% .10 | 33.0 |...... 0. 

G26 l3ea.on ,000 | 99,500 | 19.5 | 34.0] .27% .12| 32.0... Dull silky, 30 per 
souis granular, 

per cent. 
SUF FAL 79,000 | 122,000 | 20.0 | 49.1 | .10, .30% 39.0 |...... Silky. 
SIORY i... 100,000 | 121,500. 17.5] 54.6] .06, .20% 37.04... ... Fine silky. 
S20 i eased 67,000 | 113,000 | 21.5 | 49.1 dy LLB C3600 LL Silky. 

49,500 | 93,000 | 11.0 | 16.9 00,5 13%. 28:0 J..... Amorphous, 30 
per cent; fine 

granular; 70 per 
cent. 

SIF |3.......... 47,000 | 81,000 | 25.0 | 40.3 Silky. 
72,500 | 103,500 | 8.0 | 13.2 Sy and lamel- 

ar. 
61,000 | 100,500 | 16.5 | 30.7 Silky. 

S35FY Haase. 104,000 | 165,000 | 13.0 | 43.3 .. Do. 
GOP el. oa, 60,000 | 118,500 | 18.5 | 37.1 Silky; aoe of 

ranulation. 
537TF Da, 97,500 | 155,500 | 14.0 | 40.3 Silky, serrated. 
Sav opal 50,000 | 81,500 | 27.5 | 49.1 | Silky. 
762F Branca 58,230 | 91,330 | 27.0 | 49.3 Fine silky. 

58,200 | 101,000 | 22.0 | 46.4 Do. 
106,000 | 109,000 | 15.5 | 54.6 ~ Do. 

764F Cand 3 73,000 | 106,000 | 25.5 | 59.8 ve Sky: cup 
shaped. 

77,000 | 106,000 | 26.5 | 62.2 Fine silky. 
5, 900 i 01,000 | 23.0 | 49.3 Do. 

pR 4,000 | 102,000 | 26.0 64. 6 0. 
765F Cand 3....1 777000 | 106,000 | 26.0 | 57.2 Fine silky; cup 

shaped. 
767F OC. et 5,500 | 109,000 8.5 9.51 . Fine granular. 
711F C 50,000 | 101,000 | 13.0 | 13.2] .11, Coarse granular. 

TRI 146,000 | 155,000 15.0 | 43.3 24% 06] 47.0 1...... Finesilky. 

FAST 2 ,000 [107,000 18.5 | 34.0.1 > .25% 12.0 31.5{...... Amorphous (acs 
ee of granulation. 

02,000 110,000) 21.51 24.0) 23% .20 | S20 1..... Do. 
SIE Sn ,000 | 90,000 ( 27.5( 64.6 .42% .13| 34.0 |...... Fine silky. 
815F RE 45,500 | 94,000 | 20.5 ( 34.0] .28% .13] 32.0 |...... Amorphous. 

45,000 | 76,500 | 28.0 43.3 | .3%% .18| 26.0 |...... Silky. 
66,5001 102,500} 18.5 34.0.0 +18," 49% 236.5... .. Fine granular, 50 

826F 8. nn per cent; amor- 
phous, 50 per 
cent. 

28.0} 51.9} .23 oN: 27.0 1...... Silky. 

Sr SS SHER TIRE A 3.3.4, ilky. 
8321 31.0 | 59.8 | .44% .18 Finé silky. 
8441 23.01 80.5% .23%..23% Silky; Jirace of 

granulation. 
44,000. 31,000; 27.07 51.9 /. 40% id | 25.0 {...... Dull silky. 
40,000/} $5,000 | 28.0% 54.6) 17, 39H... Lf. Fine silky. 

847F Bs aanas 0] 0 87,0001 20.01 54.6: 10, BP... )... 0 Do. 

67,000 | 104,500 | 21.07| "51.9°| 30% 12% 30.0 |... .. Do. 
47,000 {104,300 § 12.30 13.2) 1a Wl. Fine granular 

with amor- 

850F EE Dus ot 
46,000: 1 100,500. ~ 17.5 3-90.50 = 20%,» 18... oo Lar 0. 
46,000 | 91,000 | 22.5 | 43.3 2 ads Dull silky. 

853F De ns 51,000 |. 85,500 § 27-5 43.3 2%, 341 57.01. ..... Do.                   
  

144 

1 60,000 1b. 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. 
  

  

  

  

Blase Tonally con- | Hardness. 
imi strengt ongation 

Marks. Grade. per per Vion Ae tinh Appesrce of frac- 

: square | square |& . sections. Brin- are, 
inch. | inch. area. Shore.| “);. 

Per ze 
Lb. Lb. cent, | ced, | In. © Im. 

63,000 ;. 105,000 i 26.0 { 51.91.0.22, 0.308.......}--.-.. Fine silky. 
72.500 11,000. 25.0.0 57.21.33 171 ....- 4 ..... Do. 
72.000 1 111,500 1 25.0 | -sa.e 902 aeqiitll 0 1 Do. 

B05F LC. a 75,000 {108,500 ; 25.5 50.87 38% ..13 | oii Fine silky, cup 
shaped. 

73,5001 108,500 1 25.0 { 57.20 26, 30M... Do. 
08,000 {124.000}: 17.0: 49:1 | 07, 4. 28 cous sfennnnn Fine silky. 

BOF leioeeaa i 94,000: |, 119,500.{- 16.51 81.9 ¢ 275.08 1. ooh... 0. 
SBI cian ds 98,0001 124,500 1.17.0), 49.1} 27% 0%... on {ls Pine gly: cup 

shaped. 
BOE fre eae 00,500 124,000 1 16.5 | 51.9-1 27%, 0Bi.vneaoli-van Fine silky. 
877F Se sd haaas 000 1.110,000 1 20.0. 51.9: | ..08, .32% 28.0 |...... Do. 
879F Be cinalininns 49,000: 84,000 { (28.01 51.91 30% 18... cleesnl, Silky. 

88,000 S00. {i 14.5 | 80,74 20%, C08]. o.oo fe. Fine granular, 
883F gti a Sey . spot in 

47,500 | 90,500 | 23.5 | 30.7 SLT. 
SRF 1 il). 44,500 | 80,000 | 25.0 | 40.3 Dull silky. 
886F 8. 55,500 | 96,500 | 20.5] 43.3 Fine silky. 
80F | c { 67,000 | 116,500 | 23.0 | 57.2 Do. 

rn IrnaT 83,000 y 17.5 | 43.3 SLY race of 
granulation. 

RIP Le Last 87,000 | 124,000 | 17.0 | 40.3 Do. 
Sook nC lial 84,500 | 123,500 | 17.0 | 43.3 Do. 
902F Betiunaitois > 9, 19.51 30.7 oul silky, granu- 

ar spots. 
903F Cc 70,0001 114,500: 15.0.) 37.3 1 008, 24%... cele. Dull silky. 

SrSmptes. 141,500.) 143,500.1: 16.5 | 49.00.06, 27%, ool. ie Sky. ser- 
rated. 

DUATY Cau 119,000 | 133,000 | 18.00]: 51.91} 27%, ..00 |-cocesilnmrese Do. 
906 F bh 55,0001: 96,500: 25.51 40.83 .33, 18 con. celen yd Silky. 
9i3F Cas. 119 000 | 138,000.7 18.5 1c.51.9.] «20%, 080. orale... Basy, serrated. 
OLE il eisstonsins 123,000 | 142,000 {-19.0:0--51.9'} , 13, 298. Loo de.atx. 0. 
WOE SEN 46,500 F500 182. 5/1766,9. | 18) em ol Su Fine silky. 
OR A EN lie. 59,500 | 88,500 | 26.5 | 46.2| .20% .24¢. .....|...... Do. 
027 D 150,000 © 164,500 {13.0 |< 46.2 |  .23%, .08 Jexsav-s{eecicen Do. 

re TaTens 100,000 1 145,500 | 12.5.1 ‘51.04. 200 03.0... .. ..li.i.., Ae iw: cup 
shaped. 

928F |D 119,500 | 241,000.0: 13.0.1 37.13 ok esl... on Fine silky. 
epoca 47,500 { 199,500 v 20.0.1 .37.1} .10,  .30%.......[...-..{ Fine granular; 

silky on at 
ircumference. 

2930.8 | Da... 65,000 | 114,000 | 21.0 | 46.2 Fine silky. 
931 F No. 5 Navy A 109,500 | 16.5 | 37.1 Fine granular. 
932 F do..t 86,500 | 113,000 | 22.5 | 49.1 Fine silky. 
933 ih Nii. 56,500 | 98,500 | 21.5 | 54.6 3 Do. 
935 AB | N i c x el y 95,000 | 23.5 | 46.2 Silky. 

stee 
sr fide... 79,000 | 111,000 | 20.0 | 57.2 Fine silky; cup 

shaped. 
936 F do... 88,000 | 118,000 | 21.0 | 57.2 fine Sky; ser- 

rated. 
936 BB {...do...... 51,000 | 92,500 | 24.5 | 51.9 Silky. 
936 BM ...do.....: 37,500 95, 000 a: 5] 51.9 # Po 

124, 500 1.53 5.9 ‘ine silky. 
B7F |...do...... 81,000 | 120,500 | 18.5 | 46.2 Do. 
937CB |... d0...... 55,500 ,000 | 19.0 | 30.7 Fine granular; 

amorphous spot 
at circumfer- 
ence. 

937CM ...do...... 59,000.; 91,000 {25.3 57.21.15, 300. c.caien.tn Fine silky. 
938 F do... 86,500 | 117,000 | 20.5 | 57.2 | .09, .32% 36.0 |...... Fos silky; ser- 

rated. 
RNS DB i...do...... 51,000 |: .94,500.,19.0 1 46.2" .10,. 298... ..fe-<-00 Silky. 
938. DM {...do...... 57,500 1-92,500 1 25.0.1 54.06 .14, 56%.......7.%i05. Do. 
939 F 380: Jan, 96,000 | 127,000 | 18.0 | 54.6 20%, :.07 235.0 {...54 Fine silky. 
939 EB ....do...... 50,500.1 80,500: 24.51 40.11 .14, .3BN......ceeka- Do. 
939 EM |...do...... 57,900 |100,000 «= 22.0 ::49.1 | 1), 33M... ..fv.aas De. 
940 F Sarasin 60,000; 98,500.) 18.0] 40.3 .28% .08 i.......1...... Fine silky, with 

smal L 0 pe n 
seam at center. 

: 54,000 | 99,500 | 23.0 | 46.2 3 I. ae Silky. 
$2F |Nliekel | 58,500 | 99,000 | 24.0 | 51.9 | .36% .12 |... ...[lll0 Do. 

86,000 | 113,500 | 20.0} 59:8} .33% .07; 3L.04...... Fine silky; cup             
  

  
  

    shaped.   
  

61783°—13——10 

160,000 1b. per sq. in. elastic limit required.
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Elastic | Tensile Con- ; Hardness. 

Marks. Grade. i gai 4 Rin: Aloe fs Appenahics of frac- 
sjuars | square gation. LINLOH sections. | Brin- ure, 
mech. men. . ? . 

Per Per 
Lb. Lb. Cer. cent. In, Im, 

57,000 | 102,500 | 19.0 | 37.1] 0.11, 0.27% ui silky; trace 
; of granulation. 

M3F | Nickel gs 500| 08,000 25.0] 5.9| .14, .36% Silky. 
: 62,000 | 95,000 | 15.0 | 57.2 | .29% .01 -| Fine silky. 

; 72,500 | 104,500 | 23.5 | 59.8 | .24% 23% : Do. 
57,000 | 100,500 | 23.0 | 43.3 | .18, .28* Dull silky. 

SMF |.db...... 65,000 | 96,500 | 26.0 | 51.9 | .37% .15 Fine silky. 
85,500 | 115,500 | 20.5 | 57.2 | .14, .27* Do. 
51, 500 ,000 1 22.0 "40.1 |’ .11, .33 Dull silky. 

oF do... 64,000 | 95,500 | 26.0 | 54.6 | 14, .38* Fine silky. 
83,500 | 112,500 | 21.5 | 59.8 | .34% .00 Do. 
57,500 | 102,000 | 22.0 | 43.3 | .13,” .31* Dull silky; trace 

ol granulation. 

6 F |...do...... 56,500 | 99,000 | 23.0 | 46.2 | .14, .32¢ ......| ..... Silky. 
¥7,000. | 106,000 ; 2110.1 6X21 35.0717 30.0:1.:.... ine silky; cup 

shaped. 
947 F Sreciihn, 64,000 [105,000 1: 21.530 37. 0:0 213, a0... 0.10 ie granular. 

43,000 | 87,500: oso anid Lame ag) ool ilky. 
Be Bh {42500 | o1300 | 200 | 37.1 | 13, aol pull sty, trace g : 

40,000 | 101,500 | 18.0 | 24.0 | .18% .184.......l...... Medium fine 
granular. 

954F | 2.......... 58,000 | 106,000 | 18.0 Fine silky. 
62,500 | 98,000 | 24.5 Do. 

oy 41,000 | 61,500 | 35.5 Do. 
gl fg 62,500 | 95,000 | 26.0 Do. 
086 F 9 { 58,000 | 127,000 | 12.5 Fine granular. 

Gh 64,000 | 97,500 | 24.5 Fine silky. 
1003 ras sy 58,500 | 124,500 | 10.5 .| Fine granular. 
1006 ar 56,000 | 100,000 | 21.5 Silky; trace of 

granulation. 

OWPE Tae 37,000 | 61,000 | 36.5 Fine silky. 
ls P18 Jot 83,500 | 27.5 Do. 

EF sn a, 000 108,000 | 22.0 Do. 
93,500 | 26.5 Do. 

1034F | D......... 145,500 | 160,000 | 14.0 Fine silky; cup 
shaped. 

— 58,500 | £6,000 | 26.0 { Fine silky. 
hadi 99,000 | 126,000 | 19.5 . Silky; serrated. 

1039 F Ak Aa 19, a 0 A La SEY serrated 
; . ine silky. 

W0F |3.......... { 56,500 | 95,000 | 25.5 | 49. Do. 

ety 30.300 | 17.50 | 30.0] 81 Do. Sean Er y ’ 0.0 3 0. 

AF iNtotel ll onoon| omsndi oksnal. Lali ek. Silky; cup shaped. 
2 Navy. 65, 92,500: 28.0} 54.6 .22,. .34% 2%.5...... Fine silky. 

53,800 | 92,200 | 26.5 | 51.9 | .36% .17| 25.0 |...... Do. 
98,000 | 124,500 | 18.0 | 49.1 | .28% .08 | 33.0 | 241 | Silky, serrated. 

10527 |.ode. 93,000 | 121,000 | 20.5 | 59.8 | .30% .11| 36.0 | 235 Fine Silky; ser- 
rated. 

93,500 | 121,000 | 20.5 | 59.8 | .15, .26% 34.0 | 241 Fine Sky: cup 
shaped. 

1053 F dos bn 65,000 | 97,500 | 27.5 | 59.8 | .17, .38% 24.0 |...... Fine silkv. 
56,000 1 91,500 |- 28.0 | 57.2] .22, .34% 24.0 1...... Fine SUEY; cup 

shaped. 
1054F |...do...... 96,000 | 132,000 | 15.5 | 43.3 | .05, .26%¥ 35.0 | 262 | Fine silky. 

89,500 | 119,500 | 20.5 | 54.6 | .32% .09 | 31.0 | 235 Fine Silky; ser- 
rated. 

ESF Jodo... 62,500 | 91,000 | 29.0 | 54.6 | .40% .18 | 24.0 |...... Fine silky. 
1056 F |..do-..... ,500 | 99,000 | 25.0 | 57.2 | .13, .37¢ 25.0 |...... Do. 

58,500 | 97,500 | 24.5 | 57.2 | .37% .12| 26.0 |...... Do. 
100,000 | 122,000 | 17.5 | 51.9 | .06, .20% 33.0 | 241 | Silky; serrated. 

WIR |...a0..... 90,000 | 116,500 | 22.0 | 59.8 | .17, .27% 34.0 | 241 Finé Silky; ser- 
rated. 

92,000 | 118,500 | 21.5 | 59.8 | .30% .13 | 33.0 | 241 Do. 
56,000 | 90,500 | 28.0 | 57.2 | .16, .40% 24.0 |...... Fine silky. 

WEST ds 113,000 | 132,000 | 18.5 | 49.1 | .17. .20% 350 | 255 | Silky, serrated. 

ee a DL Tk rR I He. : ; 6) : 4. 5 0. 
51,500 | 90,500 | 27.5| 51.9 | .20, .35% 27.0 |...... Fine silky. 

10% do 51,000 | 91,000 | 21.0 | 54.6 | .14, .38%...... | ..... Silky. 
£5005 2c uux 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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Elastic Tole Con. 2 : Hardness. 

imit |stren ongation 
Marks. Grade. per per Fao. fet of inch Appearante of frac- 

square | square [BAUON-| BEBO sections. |gp oo | Brin- ure. 
inch. inch. > *} ell. 

Ber Per 
Lb. Lb. cent. (cent. | Tn. Im. 

1060 F Nickel 
sual No. |; 62,000 | 101,500 | 26.5 | 54.6 | 0.33%,0.20 [ 26.0 |...... Fine silky. 
2 Nav 

1061 F lO yy. 63,000 | 99,5001 26.5] 57.2 .14, .30% 25.0 {...... Do. 
1062 FF \...de-:.... 63. 500°] 97,500 © 28.0 { 59.8  .25, 31" 26.0{...... Do. 
1062 F dv. co... 65,0001 105,000 i+ 22.5 51.9" .11, .34% 28.0 1...... Do. 

57,500 | 93,500 | 28.5 ( 59.8 .18, .30% 20.0 |...... Do. 
100,000 | 121,500 | 19.5 | 57.2 | .07, .32% 33.5 | 241 | Silky; serrated. 

1084 J. du..... 94,000 | 120,500 | 21.5 | 59.8 | .23% .20% 34.0 | 248 Fine Silky; ser- 
rated. 

91,500 | 120,000 | 22.0.| 57.2 | .20% .24% 32.0 | 248 Do. 
1065 F ~Qo...... 49;000.:1 00,500 27.5. BL.OM 348, OF... 0... 0s Fine silky. 
1067 F do { 59,000 | 100,000 | 22.0 | 34.0 | .24% .20% 27.0 | 183 | Silky. 

eet Ta 58,000 | 101,500 { 21.0 ( 34.0 | .21%, .21% 27.0 | 192 | Silky; trace of 
granulation. 

1068 F 1:..00....- 55,5001 93,000 25.5 | 43.3 | .28% .23% 23.5| 170 Fis Sky; cup 
shaped. 

01.F 80... 60,500 | 93,000 | 23.5 | 34.0 .23% .24% 23.0 | 170 | Finesilky. 
10748 I... dO... 83,000 | 116,500 | 19.0 | 51.9] .31% .07 | 34.0 | 255 ¥ips Jey; ser- 

rated. 
55,000 | 95,000 | 24.5 | 43.3 | .25% .24% 24.0 | 179 | Fine silky. 

1080 F |...do...... { 83.500 | 119.000 | 18.5 | 46.2 .12, © : Silky; cup shaped. 
1081 F 400)... 66,500 | 94,500 | 27.5 | 54.6 Fie ok cup 

shaped. 
1082 F r.don. on 66,000-| 93,500 | 27.0 | 51.9 Fine silky. 
WBE ie... 64, 0 1530 ig ig a 2 

66, 500 y : ilky. 
186 F | C......... | 500 | 147,000 | 16.0 | 46.2 Fine silky. 
1099 F Nickel : 

steel No.|r 57,000 | 96,500 | 23.0 | 40.3 Silky. 

1103 F ~ &.. ; 93,500 | 24.5 | 34.0 Do. 
114 F | 2 90,000 | 27.0 | 54.6 Fine silky. 
1112 F | No.2 Navy| 68,500 | 103,000 | 25.0 { 57.2 Do. 
IUHIE  |-.u@0..cc.-- 56,000 101,500.(> 24.5’ 51.9 Do. 
1145 F No. 5Navy| 57,000 | 100,500 | 24.5 | 49.1 Silky, cup shaped. 
159% {...do:......] 42,500. 78,500. 30.5 49.1 Silky. 
1185 F 1 41,000 | 59,000 | 36.0 | 66.9 Fine silky. 

SITE 50,000 | 64,500 | 37.0 | 62.2 Do. 
1207 F No.5Navy| 46,500 | 89,000 | 23.5 | 57.2 Do. 
1221 lowed ane. 53,000 | 96,000 | 24.0 | 37.1 Dull silky. 
1226. FF: {'2..c vis ,000 | 97,000 | 20.5 | 37.1 Fine granular, 90 

per cent; silky, 
10 per cent. 

1933 45,000.] 84,000 | 24.0.1..37.1] .31% .17.1 25.0 l...... Fine silky. 
wR i 60,000 | 103,500 ( 17.5 | 34.0) .09, .26% 29.0 .......; Silky. 

1240 F a Swan 42,500 | 110,500 [ 10.0 9.50 1 O08 '30,0...... Fine granular. 
64,000 | 115,000 9,54 13,25 124.07) 320 1...... Do. 

IAS. 02.00, cate oe 35,0007) 75,0001 20.5'1' 54.6| 4L¥- 180 24.0...... Fine silky. 
57,5000 117,000 | 10.5 13.3'} .08, 13% 30.51...... Fine granular. 

1258 F Breaiituian 53,500"; 111,000 (' 15.01 20.57‘ .10, .20% 33.0 (...... Do. 
76,500 | 134,000 8.0: 13.2°) 11.72.05 35.0.0. .... Fine granular, 

silky spot in 
. center. 

1264 F iain 73,500 127,500 | 10.5’ 13.21 -M4*.07; 340 (...... Fine granular, 
amorphousspot 
at center. 

72,000 | 134,500 ( 10.0 | 13.3] .07, .13% 37.0 |...... Fine granular, 
silky spot at 
center. 

1272 F No.5Navy| 57,000 | 101,500 | 22.0 | 34.0) .23* .21% 26.0 |...... Fine silky, trace 
of granulation. 

1349 Be eedics 66,500 | 101,500 | 25.0 | 49.1% .26,% .24 | 28.0 |...... Fine silky. 
Ir... 53,500°| 82,500. 3.5} 57.21 .18, .45% 25.0 |...... Do. 
1355 F Brians 57,000'| ‘97,500 | -25.5 | 54.6 .35/% .16:/ 30.0 )...... vie ot cup 

shaped. 
71,000 (109,000. 22.0! 46.2] .28* .16| 3L0{...... Fine silky. 
68,000 | 104,000 | 24.0 | 51.9 | .13, .35% 29.0 |...... Fine silky, cup 

1365 F b.ee.ai shaped 

40,000 { 63,100 1 36.5. 67.0.1 .21, .52% 19.0 {...... Fine silky. 
1369 F Beewis-ans 114,500 | 130,000 | 19.5; 62.2] .07, .32% 41.0 1l...... Silky, oun shaped, 

serrated. 
1396 F Dicaiai 127,000 | 143,500 1 17.5% 54.6) .28% .07 | 41.0/|...... Fine Sky, ser- 

rated. 
1414 .1 117,500 | 134,500 | 18:54 57.2 .28, .09 30.01\...... Do. 
1424 F 120,000 | 138,500 | 18.0 | 54.6 | .06, .30% 40.0 |...... Do. 
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Elastic | Tensile Con- : Hardness. 
limit | strength pi. | trac- | Elongation 

Marks. Grade. per per ation. | tion of of inch _ | Appearance of frac- 
square | square [8 ’| area. | sections. |g. |Brin- ture. 
inch. inch. ‘| ell. 

Per Per 

Lb. Lb. cent. | cent. | In. Im. 
MOF Co ol 44,800 | 76,700 | 29.0 | 54.6 (0.16, 0.42% 22.0 |...... Fig silky, cup 

shaped. 
Hee Ela 47,000) 37,500] 30.5; 4.6 .f1%;.20| 240}...... Fine silky. 
UBT 2... 0 ,000 | 93,000 | 27.0] 46.2 | .34* .20| 26.0 |...... Silky, cup shaped. 
1477 F 1 43,000 | 87,000] 22.5] 51.9 .36* .09| 24.5 |...... Silky. 

ye 41,500 | 86,300) 29.5{ 546 .40* .19 | 24.0/(......] Do. 
1481 F | No.5Navy| 50,000 L000 { 24.0] 37.11 24% oak 24.0]|...... Do. 

55,500. 79,000} 22.5} 40-3 .31.* .14| 26.5.)...... Fine silky. 
WOSP LL... 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. 

1507 BiB ai... 62,000. 77,000. :24. 0.1 65.4.1 89 15 1 21.0... .... Do. 
74,000 { 107,000 30.5 | 40.3. { 29% .. 12 |."33.0 |...... Do. 

1509 F | No.5Navy| 52,000 | 97,500) 22.5 34.0 .25% ,20% 24.51]...... Dull silky. 
1525 Bb ALi cL... 67,000 | 101, 3 2o 24 3 Jo % Bll seees oa silky. 

48,000 | 94,500 | 23. . «31, 0,36.) 25.0 1... ull silky. 
1526 F No.5 Navy|{ 49, 81,000 | 28.0 | 46.2 | .34* .22| 22.5 | 137 | Fine silky: open 

longitudinal 
seam in stem. 

ERE i 125,500 | 170,000 | 12.0 | 34.0 .19% .05| 45.0|...... Silky. 
1539 F 9 34,000 | 61,000 | 37.0 62.3 | .49* .25| 19.0]...... Fine silky. 

Serer 40,000 | 74,000 | 27.5 | 40.3] .39% .16| 21.0 |......| Silky. 
: 75,500 | 117,000 | 22.5| 54.6 .20*% .16| 30.0 {...... Fine silky, ser- 

1540 F No.5 Navy rated. 
48,000 | 85,000 | 28.5 | 51.9 .26, .31% 21.5] 149 ¥ine SE, cup 

shaped. 
1565 F Besa 62,500 | 115,000 | 15.5 | 34.0 .23%* .08 1. 30.5 {...... Fine granular, 

silky center. 
1573 F Stree eis 50,500: 92,000'} 26.5.0 51.9: 14) 308: 106.51. Fine silky. 
1626 F St dere 7, 000-7 109,500 1:21.54 51.9: 97%. 16: 32.5) ...... Do. 
1686 F 1 { 61.500 | 111,500 | 20.0 | 43.3 25% .1471.28.5 |....-. y. 

SEpesstady 62,000 | 112,000 | 21.5 | 43.3 | .20, . .23% 30. Duli silky 
1688 F oh 62,500 | 96,500 | 26.0 | 51.9 | .35% 17 Ve 
1692 F Saal alls 53,500 | 95,500 | 24.5( 40.3 | .17, .3%% . Do. 
1694 F Di eene 47,000 | 80,000 | 30.0 | 51.9] .42% [18 .| Dull silky. 
WO2Y.: 1/8. ..04 46,500 | 94,000 | 22.0 | 30.7 | .27% (17 Dullsilky, trace of 

: granulation. 
: 55,500 { 103,000 | 25.0 51.9 | .25% ,25% Silky. 
1704 F Fp 56,500 | 101,000 | 26.0 | 57.2 | .38*% .14 Fine silky. 

124,000 | 141,000 | 18.5 | 57.2 .3 .07 Do. 
1705 F SoA 53,500 | 101,500 | 23.5 | 40.3 | .29,*% .18 | 28.0 | 187 | Silky. 
1753 F Sass oride dos 43,000 1 92,5001: 25.04 43.3 11.23, 27 25.0]... --. Dull silky. 
1759 F Se opanunt 50,000 7° 93,5007 24.0.1 45.2 .28,: 25% 27.54(...... Silky. 

80,500 | 131,500 | 15.5 | 37.2 | .22,% .09| 36.0 {...... Silky, trace of 
WSBT iA. nil ; granulation. 

| 54,000 | 123,000 | 15.0 40.30.09, Jo1% 32.01...... Fine silky. 
: 79,500 | 101,000 | 24.5 | 57.2 .377% .12| 28.0 | 212 | Silky serrated. 

1787 F 9 { 26,500 { 57,500 | 39.5 69.2] .56,% .231{ 19.0 |...... Fine silky. 
Ea 51,500 [ 91,000 | 22.5 | 40.3 | .30,% .15%{ 26.0] 179 | Silky. 

1791 F Gu ies 56,000: 93,300 |: 26.0): 46.21 ..82,%..20.} 25.0 {.<.... Fine silky. 
1793 F D { 82,500 | 112,500 | 16.0 | 43.3 06, -.26% 34.01%...,.. 0. 

Sr ey 118,500 | 137,000 | 19.5 | 59.8 | .07, .32% 40.5 | 277 Ping Silky, ser- 
rated. 

0S EE Po nn 48,500 | 76,000 | 31.0 | 59.8 | .44* .18| 21.0 {...... Fine silky. 
1799 F No.5 Navy| 67,000 | 111,000 | 22.0] 54.6 | .34.*% ,10] 30.5) 212 Do. 
1800 F do 8, 129,000 | 18.5 | 43.3] .16, .21% 35.0] 255 | Silky. 

80:00: 0x0 108,500 | 131,000 | 18.5 | 57.2 | .27% .10| 34.0 | 277 ¥iad Jilky, ser- 
rated. , 

1847 I hsm 50,000 | 93,500 | 25.0 | 43.3 15, .35% 24.0] 170] Shky. 
1901 No.5 Navy| 65,500 | 111,000 | 23.5 | 57.2 | .13, .34* 29.5| 212 | Finesilky 
1925 F D 64,500 | 105,500 | 24.0 | 46.2] .13, .35% 27.5 187 | Silky. 

NRTA 119,500 | 137,500 | 18.0 | 51.9] .06, .30% 39.0 | 286 | Silky, serrated. 
1933 F Feld , Ol y 24.0 40.3) .32,)% .16 1 25.5 170 | Silky. 
1949 F So hii t 47,500 | 92,500 | 21.0 | 27.4 .20,% .22% 26.0] 170 | Fine granular, 60 

per cent; amor- 
Dhous, 40 per 

19650 | 30a ne. il) 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 Ria. 50,500 | 93,500 | 23.0 | 40.3] .29,% .17 | 26.0 | 179 | Silky. 
1999 F 8. sudas 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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Elastic | Tensile Cone Hardness. 
limit [strength | gy 0 | trac. Elongation 

Marks. Grade. per Per |ootion.|tion of of inch | Appearance of frac- 
square | square : sections. Brin- ture. 
inch. inch. rea. Shore.) “qj. 

Per y LPer 
Lb. Lb. cent. | cent. | In. In. 

2000 AF 13.04... 0. 50,500 | 105,500 | 21.5] 37.2 (0.28% 0.15 | 27.0 | 202 | Dull silky. 
2009 F Borie nk ,000 | 98,000 | 25.0 46.2] .34,* .20| 26.5 | 187 | Silky. 
2025 F No.5Navy| 51,000 | 93,000 | 30.0 | 54.6] .19, .41*% 26.0 | 174 | Fine silky. 
2073 F Di sa 62,500 | 87,500 [ 25.0 | 64.7 | .09, 41% 24.5 | 156 Do. 
2090 F Didi 132,000 | 152,000 | 15.0 | 46.2 | .05, .25% 46.0 | 321 | Silky, serrated. 
2102 DP... 95,000 | 128,500 | 16.5 | 46.2] .27% .06 | 34.0 | 241 | Silky. 
2103 F SELL 61,500 1. 106,000 1 - 22.5 |" 40.1.{..33,% .12" 927.0 202 Do. 

50,000 | 102,000 | 18.0 | 30.7 | .23,% .13| 26.0 | 202 | Dull silky, 40 per 
cent; granular 

2108 F a 60 per cent. : 
48,500 | 98,500 | 21.0 | 34.0 .14, .28% 27.0 | 187 | Fine granular, 90 

by gent; dull 
silky, 10 per 
cent. 

2109 F TERRE, 69,000 | 108,000 | 21.0) 34.0 .23,* .19 1 28.0 | 207 y Silky. 
2141 F Blah oR 56,500 | 113,500 | 16.5 | 40.3; .15% . 18% 30.0 | 223 | Dull silky. 

woe (Noone (0B SUS BY) 68) 6 HY EE) | Me, 
granulation. 

2203 F Sua 56,500 {110,500:{ 16.8 (-40.3}:.08,  .256% 27.01 207 Ao, 
62,000 | 93,000 | 26.0] 64.7 | .38,*% .14| 28.0 | 192 | Fine silky. 

2219 F D......... s 100,000 | 25.0 | 59.8 95% .15')26.0 207 g bo 
131,500 | 165,000 | 10.0 | 40.3 | .18 02] 48.0 | 332 ilky. 
154,000 | 180,500 | 10.5 | 40.3 | . 03, .18% 50.0 | 375 | Silky, cup shaped 

228F | Do... 144,000 | 162,000 | 13.0 | 43.3 | .03, .23% 45.5 | 340 | Finé silky. 
2240 F Sid, 49.000 198,500. 7 24.0. 43.31.21, 974 27.0 183 | Silky. 
272 F Daal. s.. 50,000 | 93,500 | 25.0 | 46.2 .15, .35% 24.0 | 170 | Dull silky 
279 F Do ah 47,000 | 91,000 | 23.5 | 40.3 | .23,* .24% 23.0 | 170 ky. 
B36 Hf a. LL 45,500 | 86,500 | 25.0 | 40.3 | .24%, .26% 22.5 | 159 Do. 
2288 F | 3 46,500 | 87,000 | 24.0 | 30.7 | .24% .24% 24.5 | 163 | Amorphous. 

satan as 54,000 | 97,000 | 20.5 | 30.7 | .19% .22¥ 28.5 | 187 | Silky. 
22001 fio ia 70,500 | 122,000 } 18.5] 40.3; .10, .27% 31.0 235 Do. 
0S Taio sr 50, 500 000 | 21.0 | 37.2] .30%, .12| 26.5 | 170 | Dull silky. 

Nicke | 59,500 | 94,000 | 26.5 | 51.9 | .33%, .20| 25.5 | 179 Fine silky; cup- 
2299 F Stee 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 Fine i cup- 

1F Baz... 61,500 | 91,000 | 27.0 | 54.6 ( .34*, .20| 23.0 | 163 | Fine silky. 
61,500 | 93,500 | 25.5 | 54.6 | .38%, .13| 28.0 | 163 Do. 
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 | Fine silky; cup- 

11F B ) shaped 
A 69,000 | 111,000 { 22.5 | 54.6] .10 .35%| 28.0 | 207 | Fine silky. 

ur ais 70,000 | 112,500 | 20.0 | 40.3 | .28% .12| 30.0 | 212 | Do. 
BE |B. Co 69,000 | 99,000 | 25.0 | 51.9 | .14, .36% 27.0 | 179 Fine silky; cup- 

shaped. 
25 F S3.Laaken 48,500 | 95,500 | 20.0 | 27.4 21, .19] 26.0 179 | Fine granular, 80 

3 “only dull 
silky, 20 per 
cent. 

29 F DLici. 103,000 | 138,500 | 14.0 | 49.1 | .24%, .04| 42.0; 302 | Fine silky. 
or POOR ,000 | 101,000 | 17.0 | 49.1 | .07, .27% 28.0 187 Fine silky; cup- 

shaped. 
43,500 | 87,000 ( 22.5] 34.0 .31% .14| 26.5] 163 | Dull silky. 

BF [3 {230] S| 5] 563] 25% [i7| 25.0] 179 | Silky, 
SUT gn ii 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. 

pais Reta 69,500 | 106,000 | 16.0 | 30.7 | .20% .12} 32.5| 217 | Dull silky, 40 per 
sa; fine gran- 
ular, 60 per 

. cent. 
Nickel] 52,000 ( 85500 | 25.0] 54.6 | .12, .38% 24.0 179 | Silky. 

86 F A, 85 1|; 63,000 | 96,000] 28.0 | 57.2 | .35%, .21| 23.5] 183 |S ix yi cup- 
0.2. : shaped. 

87 F ACL 68,500 | 108,500 | 26.0 | 57.2 | .22, .30% 28.0| 207 | Fine silky. 
95 F Avi. ,000 | 98,500 | 27.0] 57.2} .35%, .19 28.0] 192 Do. 

127 F 2. vaca 46,000 | 96,500 | 23.0 [ 40.3 | .18, .28% 26.5 179 | Silky. 
128 F 3. cat. oe 47,000 , 000 2% 2 #1 0.1: 518, 20% 2 0 Ip v Do. ’ 

157,000 | 183,000 . 8} .01 .01 . 5 7 ine granular. 
163F | CandD...[{128)500 | 153,000 | 11.5| 27.4 | .05, .18% 45.0 | 302 | Silky. 

105,000 | 143,500 | 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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Elastie Tensile Con- | 1 Hardness. 
imit | strength ” ongation 

Marks. Grade. per yt Xion. Gorges of x Appearance of frac- 
square | square (82t100- sections. | gp Brin- ure. 
inch. | inch. are, Ore. | “ell. 

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

SEs { 40,000 | 80,500 | 24.5 | 59.8 | 0.17, 0.32% 25.0 | 149 | Silky. 
Spree 61,500 | 116,500 | 18.5 | 34.0 | .12, .25% 29.0 | 217 | Silky; trace of 

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

steel shaped. 
No. 2. 

1317 |...de...... 66,000 | 95,000 | 27.5 | 59.8 .39% 16 | 25.0 | 174 | Fine silky. 
IS3F f...do.....: 61,500 [ 90,000 | 28.0 ( 57.2 | .39% .17| 23.5] 170 Do. 
199 |...do...... 68,000 | 98,500 | 26.5 | 59.8 | .39% .14| 26.5] 183 Do. 
107 | ldo.....: 67,000 | 96,000 [ 27.5 | 59.8 | .37% .18 | 24.5| 179 | Do. 
107 {40.0 66,000 | 95,500 | 28.0 | 59.8 | .16, .40% 25.5] 179 Fine silly; cup- 

shaped. 
192F |...do...... 66,300 | 95,400 | 28.5 | 59.1 | .18, .39% 25.5| 174 | Fine silky. 
1937 (...d0...... 69,000 | 96,000 | 28.0 | 59.8 | .16, .40% 24.0 | 179 £1 Sey; cup- 

shaped. 
195 F | No.5Navy| 43,000 | 84,500 | 27.5| 43.3 | .23, .32% 23.5| 156 | Silky. 

  

wor [[Nacell|ls0,500]| 91,000 26.0| 59.8| .13, .39% 23.0 | 170 | Fine silky. 
No. 2. 84,000 | 113,500 | 18.5 | 43.3 -26%, 11 32.0] 235 Silky. 

MF | do Soe 62, 500 92,000 21.5 3.0 -19, 24 22.0 168 Sky, oblique. 
2040 H. 40.0 64,500 | 96,5 26.0 | 46. -1i, 0 i] ine silky. 
205 1..4do-... 0] 58,000 | 89,500 | 25.5| 46.2 | .37% .14 | 23.0] 163 Do. 
2068: [...d0... 5 56,000 | 90,000 | 29.0 | 57.2 | .38% .20| 23.0 | 166 Fine silky; cup- 

shaped. 
207.0... e080... 86,000 | 119,000 | 11.0 16.9 L13% .09 | 25.0 | 228 | Fine granular, 70 

per cent; dun 
31%: 30 per 
cent. 

209 F Oasetss 79,000 | 109,000 | 22.5 | 59.8 31%, .14 | 30.5] 228 Fine silky. 
210 F No.5Navy| 43,500 | 84,500 | 28.5 | 46.2 .34% .23 | 24.0) 156 | Silky. 
211 F G0. .... 39,000 | 82,000 | 18.5 | 27.4 25% 12 { 23.0: 153 Lamellar. 
212 F 0... ,000 { 76,000 { 23.5 | 46.2 10," 87H 22.011 137 Silky. 
215 F Bet. 49,500 | 90,500 | 26.0 | 37.2 .27%, (25% 24.0 | 163 | Fine silky. 
221 F No.5 Navy 8,000 | 84,500 | 29.5 51.9 25," .34% 25.0] 156 Do. 

45,000 | 160,000 | 12.5 | 46.2 .03, .22% 42.5 | 332 Do. 
226 F Diya. dd 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% 4% 27.01 207 : 
2F ilBl........ 68,500 | 108,500 | 23.5| 49.1 | .17, .30% 27.0 207 | Silky. 

68,000 | 108,000 | 21.5 | 40.3 19, .24%4 26.5) 207 Flue silky; cup- 
shaped. 

SNE: BL... 66,000 | 109,000 | 22.0] 51.9 | .33% .11| 28.0| 212| Do. 
21 F Bae. 47,000 | 88,000 [ 22.5} 37.2 .30% .15| 23.0] 156 Silky. 
234 F iin 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 | Dull silky. 
244 F Nickel | 70,000 | 94,000 | 26.0) 58.0 28%, 241 22.5] 170 Fine silky. 

steel 
0, 2. 

247 F No.5Navy| 46,000 | 83,000 | 25.5| 49.1 | .36% .15| 22.0| 149 | Silky. 
53 F |3 40,500 | 83,500 | 27.5| 46.2 | .32% .23| 22.0| 163 | Do. 

Rise ne ns 46,500 | 93,500 | 25.0 | 46.2 | .21, .29% 23.0 174 | Si J k ys cup- 
shaped. 

2556 F iu as 43,000 | 80,000 | 27.5] 49.1 16, .39% 20.5! 143 | Silky. 
256 F Nickel 58,500 | 101,500 {| 24.0) 51.9 17, .3v4 26.5 170 Do. 

steel 
No. 2, ? : 

| 257 F : 67,500 | 97,500 | 24.0) 40.3 24%, 24% 25.0 79 | Fine silky. 
268 F 54,000 | 95,500 ( 27.5) 51.9 16, .39% 22.0] 170 | Silky. 
270 F 60,000 | 96,500 | 27.0 | 54.6 | .30% .24% 22.5 179 | Fine silky. 
273 F Sn 58,000 | 106,000 | 18.0 43.3 .10, .26% 25.0 187 | Silky. 

282 F Dawa 52,500 | 89,500 | 26.5] 49.1 .36%, .17 | 23.0 | 163 | Dull silky. 
283 F Shi 51,000 | 95,000 | 25.0 46.2 20% 21 24.0 | 170 Do 
205 F seis 53,400 | 94,900 | 22.0 | 47.9 28%, .16 | 30.0 | 143 | Silky 
334 F eas 62,000 | 103,000 | 23.0 | 37.2 21%, .25% 26.5] 196 0. 
335 F Seid. 46,500 { 93,000 | 23.0 | 43.3 14, .32% 25.0 174 Do 
3B7F Bias =45,500 | 86,000 | 26.0 | 43.3 19, .33% 22.0 163 Do. 

69, 105,000 | 24.5| 51.9 | .35% .14 | 28.0 | 196 Fine silky; cup- 
338 F Cliioes 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. 

smeoee ran 68,500 | 104,000 | 25.0 | 51.9 L28%, .22% 24.0] 196 Do. 

343 F nays s 47,500 | 78,500 | 32.5 54.6 | .42% .23| 21.0 | 143 Do. 
344 F Sia. 39,500 | 83,500 | 28.5] 49.1 .38%, .19 | 22.5 | 146 | Dull silky. 
345 F Sa tii 42,000 | 80,500 | 29.5] 49.1 .31%, 28% 21.0 | 146 | Fine silky.                       
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Tensile Con. ! Hardness. 

strength) g),n_| trac. | Elongation Appearance of frac- 
Sead. ore gation. tion of Sa Brin ture. 

ot area. * | Shore. al. 

Per Per 
cent. | cent. | In. In. 
29.54 49.10.28, 0.31% 21.5 153 | Fine Silky; cup- 

shaped. 
20.5 51.9 38%, .21 | 21.5] 149 | Silky. 
20.5 51.9 38%, .21| 23.0 146 Do. 
26.5 | 49.1 38%, .15| 22.01 146 Do. 
30.5] 51.9 36% .25| 21.5] 156 Do. 
31.5 49.1 31%, 32% 22.0 | 146 | Fine silky. 
26.5 | 46.2 17, .36% 23.0 | 163 | Silky. 
26.0 | 46.2 15, 31 23.0 159 Do. 
27.5.1 '49.1 36%, .19 | 23.0 | 149 Do. 
21.51 40.3 20%, .14 | 24.0 183 Do. 
21.0 | 37.2 13, .29% 27.5] 196 | Dull silky; trace 

of granulation. 
24.0 | 43.3 28%, .20 | 24.0 196 | Silky. 
22.5] 51.9 15, .30% 24.0] 146 | S 1) k ye cup- 

shaped. 
27.5] 49.1 22, .33% 22.0 156 | Silky. 
8.5 16.9 11%, .06 | 27.0 | 179 | Silky, 85 per cent; 

lamellar, 15 per 
cent. 

95,500 | 23.5| 37.2| .30% .17 | 25.0 | 183 | Dull silky; trace 
of granulation. 

88,500 | 27.0 | 46.2 | .36% .18 | 24.0 | 159 | Fine silky. 

2, 3. : i ; 0. 
96,000 | 22.5| 40.3 | .13, .32¢ 25.0] 183 Do. 
94,500 | 25.0; 43.3 .19, .31¥ 25.0] 170 Do. 
al, 000-7: 27.0 |. 46.2 1.306%, 12 21. 0 2 Do. 
1,000 { 24.57 46.2 15, 84 4.0 | 17 0. 

68,000 | 23.0 | 43.3 | .31% .15| 25.0] 17 Do. 
97,000.1 22.0.0" .40.3 | .532%:.12:124.01..179 Do. 

103,500 | 18.0 | 24.0 | .23% .13| 26.5 | 187 | Fine granular, 90 
yor cent; silky, 
10 per cent. 

5 180,500 | 8.5| 37.2 | .16% .01| 52.0 351 Fine silky ; eup- 
asus shaped. 

138,500 | 19.0 | 54.6 | .19% .19% 38.5] 277 | Fine Jey; ser- 
rated. ; 

Bie ot ie $8,000 | 27.0 | 46.2 | .28% .26% 22.0 163 | Silky. 

Tin nT LE 
Pp 112,700 | 21.0 | 54.7 | .32% .10| 28.0 217 Fine silky; cup 

shaped. 
C.. 118,000 | 21.0 | 59.8 | .33*% .09| 28.0| 217 | Fine silky. 
C.. 114,000 | 22.0 | 54.6 | .11, .33% 28.0] 217 Fine Sky; cup 

shaped. 
Z a 118, S00 21.0 | 54.6 30%, . 12 29.0 2) Pinsky. 

sex 118, 23.0: 557.2 0c. 24%. 9 28.0 3 0. 
| 114,000 | 22.0 | 54.6 | .13,” .31% 29.0 | 217 Do. 
Cioiitii gd 117,000 | 22.0 | 51.9 14, .30% 20.0] 212 Do. 
Codi 122,000 | 17.0 | 46.2 27%, .07 | 30.0 | 241 Do. 
Colina 114,000 | 24.0 | 59.8 17, -.31% 28.5 | 217 Do. 
c... 109,500 | 23.0 | 59.8 | .10, .36% 26.0 212 Fine silky; cup 

shaped. 
Cis 117,500 | 21.0 | 54.6 | .24% .18 | 27.0 | 235 | Fine silky. 
C.... 115,500 | 22,0 57.2] .32% .12; 28.0 | 212 ie silky; cup 

shaped. 
0. wl 116, 0 20.5 | 54.6 10, 31% 3 2 Fins siigy. 

sani nz 21.5 | 57.2 12 31% 27. 8 0. 
Corti 120,000 | 19.5 | 51.9 | .10, .20% 30.0 | 241 Do. 

F C... 17,500 1.21.0 1 57.2 10, .32% 27.0 228 Do. 
F C.... 118,500 | 21.0 | 54.6 32%, ..10:] 23.0 223 Do. 

426 F C.:.. 119,000 | 21.0 | 54.6 31%, .11¢) 27.0 [228 vine iif cup 
shaped. 

427 F C.... 115,000 | 23.0 | 59.8 34% ,12| 28.0 | 228 | Fine silky. 
428 F C.... 116,500 | 22.5 | 57.2 33%, 121 27.5 228 Flue Sky: cup 

shaped. 
429 F C... 115,000 | 23.5 | 57.2 21, .26% 28.0] 228 Do. 

nL EE ns 431 ni 1 y 4. 9. 7 0. 
SIF EL 117,000 | 21.0 | 57.2 | .33% .00| 34.0 | 255 Do. 
448 F A......0n 102,500 | 22.0 | 46.2 12, .32% 25.0 202 BURY: 
449 F A......5% 98,500 | 25.5 | 54.6 34%, 17] 24.5 196 0. 
SOF JATIN 98,500 | 23.5 | 54.6 | .37% .10| 25.5 Do. 
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Hastie Ponstis Cutt Liionant Hardness. 
imit | strengt E a ongation 

Marks. Grade. per per Fin: oe of inch Appestaiios of frac- 
square | square & laren sections. Shore Brin- e. 
inch. inch. ’ hoe, 

Per Per 
cent, Ycent, jn. In, 

451 F 24.0 | 54.6 | 0.36%,0.12 | 24.0 | 187 | Silky. 
452 F 25.5 | 54.6 | .37% .14| 24.0 | 192 Do. 
453 F 25.0¢ 51.9) .18, .32% 24.5] 196 Do. 

oe HEHE EEE 1 : ; .19, 1, ‘ o. 
456 F 23.5: 57.2% 35%, 12 25.5 | - 207 Do. 
457 F 24.0 54.6] .21, 27% 25.5 | 196 Do. 
458 F 23.01 54.61 .12, .34% 25.0; 196 Do. 
459 F 25.0 757.2). .37%, 13 | "25.01 207 Do. 
460 F 23.5 | 43.3 | .24% (23% 24.5 | 187 Do. 
461 F 19.0 46.21 .28% .10| 28.5 228 Do. 
462 F 15.5 | 49.11 .06, .25% 39.0 302 | Fine Sly; ser- 

rated. 
463 F 23.0 40.3] .16, .30% 25.5] 183 | Dull silky. 
475 F-C 8.5 9.5 | .09% .08* 33.0 228 | Fine granular. 
475 F-T 1.5 20.5:1,07, 1.16% 32.01 235 Fis e granular, 

silky center. 
475 F-L 18.0'| 30.7 |. .22% 14% 20.0 } , 217 Silay; trace gran- 

ation. 
477 F 29.5 | 51.9 | .29% .30% 21.0 156 | Fine silky. 

20.50 37.2% .14,” .27% 24.0 ‘170 { Siky. 
9 F 23.5 | 43.3( .25% .22| 25.0] 187 | Fine silky. 

18.0 ( 37.2 .12, .24% 24.5 217 | Silky. 

SOF 30 | 30 | ge | Bo) ue | Silky 
486 F 23,5 440,44 AY, "36% 24,0 ¢. 170 0. 
512 F 20,01 43.3 {".30%,.,10} 25.0 :196 Do. 
513 F 22.5 | 40.3 | .22% .23| 24.0| 196 | Fine silky. 
514 F 21.31. 87.2{ ..29%, /, 20% 25.0 | 106 Do, 
515 F 24.0 | 49.1 .32% .16; 24.5] 196 Fie Sky: cup 

shaped. 
516 F 23.5 | 46.2] .20% .18| 24.0 196 Do. 
517 F 22.51 49.10 1° 34% 11 1 22.01 187 Suzy: 
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 ssilky. 
536 F 10.0. 49,1 1. ..07, 31% 26.0192 | Silky. 

16.5 | 24.0] .22%, .11 | 28.0 187 | Fine . granular, 
70 per cent; 
Aniorphons, 30 
per cent. 

548F  |...do.......{ 49 500 | 102,500 | 20.5 | 34.0 | .22% .19| 27.0| 192 | Amorphous, 50 ) ) 

per cent; gran- 
wap 50 per 
cent. 

54 F Dai 57,000 | 107,000 | 19.5 | 37.2 | .20% .19| 25.0] 207 | Silky. 
555 F Sr 54,000 | 98,500 | 19.0 | 40.3 | .10, .28% 24.0 | 187 Do. 
582 F Sine 55,000 | 97,500 | 13.5 | 46.2 | .22% .05 | 29.0 | 212 | Fine silky. 
845 F Ou aot 59,000 | 103,500 | 20.0 | 46.2 | .09, .31% 23.5 | 179 | Silky. 
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:. | Tensile Hardness. 
Elastic : 
Took strength! | Con- | Elongation 

Marks. pre per Rings trac- | of inch : Appearance of fracture. 
: square * | tion. | sections. Brin- 
inch. ed Shore. ell 

Lbs. Lbs. Pet: [1P.ot, (vIn In ; 3 
ADS... 63,000 | 97,500 | 26.5 | 54.6 0.16, 0.37% 26.0 1...... Fine silky. 
B20... ,000:1:93,500:] © 25.0: {¢ 51.9% .19, .31% 20.0.....-. Do. 
C-2....4 57,000 | 95,000 26.0 51.9 Bax 18 126.0).....5 Do. 
D-2...... 62,000 | 99,000 25.0 51.9 34216 1227.04. ..... Do. 
A-S.....: 70,500 | 116,000 19.5 43.3 +10, 209%. 33.0: 1... Do. 
B-3...... 70,500 | 115,000 20.0 46.2 500, 3184 83.0 }...... Do. 
C3... 5% 73,500 | 118,000 18.0 43.3 +08, +28%-92.0: 1... Do. 
D3... 77,500 | 120,000 18.5 46.2 12, 25% 34.0]. ....: Do, 
E-3...... 65,000 | 103,500 8.0 9.5 +07, 09% 81.01...... Silky, 90 per cent; fine gran- 

ular, 10 per cent. 
Ad...) 70,000 | 113,000 { 18.0 | 46.2 | .07, .29% 30.0 |...... Fine silky. 
Ba... 1,000 | 120,500. 13.5 3¢.00 .20%.07 | 36.0{...... Silky. 
CH4.....; 79,500 | 120,000 17.5 43.3 { "22x 13 | 34.0)... .. Fine silky. 
Ded. 96,500 | 132,000 9.0 23.01 .04, 14% 87.50...... Fine granular, silky spot at 

circumference. 
E-4...... 81,000 | 118,500 6.5 9.5 +06, .07%: 35.0.)...... Fine granular, 70 per cent; 

Jn OTBIoRs, 30 per cent. 
AD... 82,000 | 115,000 16.0 46.21.04, 258%. 32.0 0s Fine silky. ; 
B-5....%: 75,000 | 108,000 17.5 43.3 298.2%. 07 1° 30. 0-10 Do. 
CB... 83,500 | 120,000 18.0 37.1 210, 20%: 33.0 |S. cues : Do. ; 
D-5.....: 81,500 | 123,500 9.5 24.0.1. 14% 054 30.01{..... Silky oblique. 
E-5...... 86,000 | 105,000 5.0 9.5 07,%..03:* 36.0 |... Amorphous, 95 per cent; 

fine granular, 5 per cent. 
91,000 | 27.5) 87.21 .20, .35%i 25.0{...... Fine silky, cup shaped. 
94, 500 23.5 49.1: 14.12, .35% 26.0 ...... Fine silky. 
95, 500 26.5 49.1 BLE 164 20.0... 2 Do. 
93,000 30.0 62.9 [vi 38%. 924 28.5.1. .... Fine silky, serrated. 
92, 500 8.5 15.2: :,10%.07 | 26.0 {-..... Dull silky, 90 per cent; fine 

granular, 10 per cent. 
92, 500 27.5 54.6 10:030% L160 25.0 15... Fine silky. 
91, 500 26.0 43.3 9, 33%: 25.0... Do. 
91, 500 26.5 13.3:4 .29, [81% 25.05/00. Do, 
90, 000 28.5 54.6 AS, 30% 2.0... Fine silky, cup shaped. 
92, 500 23.0 34.0. 2, 20% 25.5 ¢..... Silky. 

» 27.5 43.31 %10, 30% 24.0... .. Dull silky. 
82,000 25.5 40.3 | .79, 132% 26.0 1..:... pal silky, trace of granula- 

ion. 
82,500 26.0 40.31 34%. 184 24.0 {...... Dull silky. 
81, 500 27.0 43:3 | 24, 20% 20.0... -.. Do. 
80,000 10.5 9.5 12% .00:{ 21.5{...... Fine granular. 
96, 500 21.0 34.010 .13,...20% 95.0 1...... Fine granular, 70 per cent; 

dull silky, 30 per cent. 
B-9...... 50,000 | 97,500 20.0 30,7. .26,% 14 {25,0 {:-.. x Fine granular, 85 per cent; 

dull silky, 15 per cent. 
C-9...... 47,500 | 95,500 22.0 34.0 SBR AY USL Fine granular, 80 per cent; 

< dull silky, 20 per cent. 
D-9...... 47,000 | 95,000 20.0 34.0 .28% 12 124.0 §...... Fine granular, 60 per cent; 

dull silky, 40 per cent. 
E-9...... 52,500 | 92,000 5.5 BT 504, OP 26.5 1... Fine granular. : 
A-10....: 47,000 | 93,500 22.5 40.3.1 4.13, 32% ‘23.5 .(.-es.- Silky, trace of granulation. 
B-10....: 47,000 2 22.5 40.31 ..20% . 163] 24.0 |...... Dull silky. 
C-10..... 46,000 | 94,000 22.5 30,9 0.23% 422 25.0 .....% Fine granular, silky spot at 

circumference. : 
D-10..... 48,000 | 96,500 | 22.5| 37.2| .15, .30% 25.0 1...... Dull silky. 
E-10..... 47,500 | 93,000 7.5 8.41 .08,%,07: 28.5 }....., Fine granular. 
8.0.0....| 56,500 | 117,500 14.0 16.9; -.08, .209 20.0 -..... Grolier, $0 per cent; dull 

silky, 20 per cent. 
S.0.A-1..| 94,500 | 160,000 11.0 27.41 .05, 17% 44.0 |...... Granular, 85 per cent; dull 

silky, 15 per cent. 
S.0.A-2..| 58,000 | 121,500 16.0 AL C1000. 22% 30.0 |: ars Granular, 80 per cent; dull 

silky, 20 per cent. 
8.0.A-3..| 49,000 | 112,000( 15.0] 16.9] .12, .184 31.0]|...... Gridley, 90 per cent; dull 

silky, 10 per cent. 
S.0.B-1..{ 126,500 | 171,000 8.5 13.3) :.06, Ud 45.01. ..... Fine granular. 
S.0.B-2..| 66,500 | 127,000 14.0 27.401:.00, 19% 32.04. ..... Granular, 70 per cent; dull 

silky, 30 per cent. 
S.0.B-3..| 89,500 | 109,000 11.5 2401 182.051 :29.0-}..... a 80 per omy dull 

silky, 20 per cent. 
S.0.C-1..| 50,000 | 102,500 18.5 30.9.) 5.11, 26% 28.01...... Fine Fenen, amorphous 

; spot at center. 
S.0.C-2..| 48,500 | 100,000 20.0 340 .20%.11 1. 28.0].....- Fine granular, 50 per cent; 

amorphous, 50 per cent. 
S.0.C-3..| 54,000 | 111,500 17.5 240%. .10% 10% 29.5 1...... Fine granular, amorphous 

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

  

    

  

                  

. | Tensile Hardness. 
Elastic : 

75 strength Con- | Elongation 
Marks. Te per Eng trac- of inch B Appearance of fracture. 

s square . tion. sections. rin- 
inch. Ynch. Shore. oll. 

Lbs. Lbs. Piet. | P.ct.q. In, Ip. 
S.0.D-1..{ 52,500 | 107,000 17.5 30.7 {:0.2540,104 27.5 )...... Fine granular, 50 per cent; 

amorphous, 50 per cent, 
S.0.D-2..| 53,500 | 107,000 16.0 27.4 228, % .00 0 27.5 uu. .n Fine granular, amorphous 

spot at center. 
S.0.D-3..| 51,000 | 101,500 19.5 34.0.) 31, .28% 26.0 \...... Amorphous, fine granular 

at circumference. 
S.0.E-1 .| 100,500 | 160,500 12.5 34.0 | .05, .20% 43.0 | 302 | Fine granular, 80 per cent; 

dull silky, 20 per cent. 
S.0.E-2.| 59,000 | 116,500 18.0 34.0 .25% .11 | 28.0 | 312 | Fine Fanalan 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 granular, 75 per cent; 

dull silky, 25 per cent. 
S.0.F-1 .| 116,500 | 162,000 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) 30.51 255 Do. 
S.0.F-3 .| 51,800 | 112,700 14.0 21.8; M0," 18H... 202 | Fine granular; dull silky 

spot at circumference. 
S.0.F-4 .| 48,500 | 111,000 15.5 20.5 18, 184 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 | Finesilky; cup shaped. 
1450-F...| 60,500 | 95,000 26.0 49.11 .36% .16| 27.0 | 170 { Fine silky. 
1550-F...| 51,000 | 93,000 25.0 43.3 | .34% .16| 23.0] 170 | Silky. 
1650-F...| 53,500 | 96,000 24.0 43.3 | .31% .17 | 23.0 | 170 | Silky; 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 4.5 571 .03, .06% 31.0] 228 | Granular, silvery luster. 
Ingot-16 .| 34,000 | 72,000 7.5 9.5| .08% .07* 23.0) 149 Do. 
1450-17... 47,000 | 88,500 25.0 43.3 | .19, .31% 25.0] 166 | Dull silky. 
Ingot-17 . , 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 | .28k .20% 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 | 83,000 10.0 16.91.07, 18% 23.5 1-170 i trace of granu- 

: ation. 
1450 F-25.| 44,000 | 91,500 25.0 37.2 | .17, .33% 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 circumference. 
1450-26... 45,000 | 84,000 30.0 54.6 | .42% _18 | 25.0 | 149 | Dullsilky; cup shaped. 
Ingot-26 .| 46,000 | 82,000 25.5 34.0) .32% .19| 25.5] 159 | Dull silky. 
0, ul. 58,000 | 93,500 15.0 24.0 .18% .12 | 22.5] 163 | Dull silky, with light spot 

at circumference. 
S.0.F....| 54,000 | 87,000 25.5 40.3 § 17, .34% 23.0) 163 Sst 
S.O.A....| 44,500 | 88,500 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 | 88,000 25.0 43.3 32%, .18 | 24.0 | 166 Do. 
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FORGED STEEL RECEIVED ON PURCHASE ORDERS. 

  

  

  

  

  

: Elastic Tensile ge Agana Hardness. 
imit |strengt on- n- ongation 

Marks. Grade. per per | ga- | trac- | ofinch ApPesIangs of 
square | square | tion. | tion. | sections. Shore Bri- : 
inch. inch. ‘| nell. 

Lb. b 
P.O. 0025-1, lccneineniren 49,500 | 68,500 Fine silky. 
P.0.92425243. ........... 49,500 | 74,000 = Do. 
P.O. 8484-1 ii.0.0.......0. 48,000 | 112,500 Silky, 20 per cent; 

nD, fine granular, 
80 per cent. 

P. 0.9072-23. > £.8:1:51,0001~ 05,000: 25.0 | 40.3 72.18, 832%. 909.0 ]...... Fine silky. 
POOL. ,000 7 94,500:1°27.0.] 31.97.19, 35% 20.0 ]...... Do. 
P.O.9124-18.1...........¢ 60,500 { 106,000 | 22.0; 37.1) .20, .2¢4¢ 30.0|{...... Silky. 
P.O.9424-22.(............ 53,500 i 99,500 23.0: 40.3 [31% A511. 29.0. 1...... Do. 
P. 0.99151 5-{51,500 {105,000 23.01 46.2 | 32%, dd L..viid.eeeee Do. 
P.0.9915-24. 3:142,500 1. 93,500 V 24,00. 37.1 | 1.20, 288... 0.5... Silky; trace of 

granulation. 
P.O.6GS0. 0... 3:1°70,000 1°117,0001'22.5 | 49.1 | 28%, 17] 32.0'(.....- Fine silky. 
P.O 1420: 2 | 36,000 | 83,500 | 20.0 [ 27.4 | .14, .26%| 26.5 | 166 | Dull silky; trace 

of granulation. 
P. 0.1420. 3133,900 | 58,800 (32.5 | 62.7] .24, .49% 17.5 90 | Fine silky. 
P.0.1093-2 270,500 | 111,000 ; 22.5 | 49.11 .14, 31% 28.0! 202 Do. 
P. 0.1420. 237,000 | 89,500|17.0| 16.9 | .20*%, .14| 27.0| 163 | Fine granular, 

amorphous 
spot at circum- 
ference. 

2.01420... 2 (33,500 | 58,500 |38.0( 62.3] .50*%, .26 | 20.0 | 105 | Fine silky. 
P.O.1I02. 0m 50,500 | 99,500 | 21.5 40.3 | .13, .30% 27.0| 179 | Dullsilky. 
P.0.2043.... 3 | 54,000 | 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- $ 

Marks. | Grade. : trac- of inch Appearance of fracture. 
strength. | gation. | yin | sections. Shor Brin- 

ell. scope. 

Lbs. per 
sg.dw. | oP. el. | Pict. 

746 3 44,400 10.0 | 11.6 Light and lemon yellow. 
762 4 63,400 28.0 | 31.6 Light yellow. 
769 4 65,400 27.0] 29.5 Do. 
770 3 61, 800 27.0] 29.5 Do. 
782 3 61,800 24.5 | 27.4 Do. 
811 3 60,200 22.0] 29.4 Do. 
825 3 60,200 16.0 | 20.8 Do. 
838 3 64,000 23.0) 25.2 Do. 
844 3 60, 600 40.0 | 39.6 Do. 
849 3 60,200 40.0 | 37.7 Do. 
856 3 62,400 22.5] 18.6 Do. 
861 3 61,400 21.0} 23.0 Do. 
868 3 64,200 19.5 | 18.6 Do. 
869 3 61,200 21.0] 23.0 Do. 
872 3 62, 600 23.0] 25.2 Do. 
873 3 64,400 23.0 | 25.2 Do. 
874 3 62,200 20.0 | 18.6 Do. 
889 3 62,000 25.0 27.4 Do. 
902 4 63, 600 26.0 | 29.5 Do. 
909 3 58,000 10.0 | 16.3 Light yellow; silvery spot 

at circumference. 
930 3 64, 600 15.0! 18.61 .15,...15 BOY. Light yellow. 
933 3 64, 800 20.0 | 27.4] .32%, .26 2400:}........ Do. 
945 3 64,000 13.0 | 18.6 | .14%, .12 28.01... 0. Do. 
948 3 63, 800 17.5.4 °23.0:{:. 15, 20% 27.0: LG Do. 
951 3 63,200 16.07 23.0 |-.18, . 14 2.0 nnn Do. . 
954 3 62,200 24.5.1 -25.2:0 .22,: ;.27* 23.001........ Do. 
967 3 59,200 21.5 27.4] .17, .20¥% 23.0: 0, Light yellow and lavender. 
970 3| 62000] 18.0| 20.8] .21% .15 93.86 1 Light yellow. 
972 3 56, 600 12.54% 18. 6.0.09," .16* 00... Do. 
988 3 62, 540 22.5 20.919, .20% 2.0....... Do. 

1005 3 59,410 17.54-16.5] .14, 21% N00 Do. 
1013 3 63, 330 25.51 27.51.28; 28% 2:54. a. Do. 
1019 3 62, 060 15.5; 20.81 .17%, .14 201. an, Do. 
1025 3 65, 690 2.51 27.41 .25% 30% HY. ie Do. 
1031 3 60, 600 14:0: 14.01.12, .16* 32.00... Do. 
1038 3 55,800 15.0 | 18.6 17%::.13 20.0 0. ......4 Light yellow; two blowholes 

4 inch diameter near cir- 
cumference. 

1041 4 65,000 25.0.1: 27.41.23, 20% 270 T. 0.03 Light yellow. 
1045 3 59,200 13.5% 16.3] 15.12 09:0: 1. Do. 
1050 3 48,400 12,5]: 11.6 .15% +10 2000. ty Light yellow and lavender. 
1058 3 61,400 12.0 16.3 .14% 12 Bh uae Light yellow. 
1062 4 67,200 35.0 33.6). .3%% .32 26.0 .......: Do. 
1063 3 59, 800 12.51 20.8 .15, 20% 20.08. Light yellow and lavender. 
1070 3 57,800 16.5: 14.0] .19% .14 Wo oid Light yellow. 
1076 3 62,400 18.51 20.8: .16, 21% 20.04. ...---. Do. 
1081 3 62,200 20.0] 20.8] .18, .22* 25.0:1...5..; Do. 
1088 3 57,200 23.5] 18.6| .19%, .28% 23.04:....... Light yellow and lavender. 
1094 3 55,800 12.57 16.8 |: 147, 01 200.1... Light yellow and lavender; 

white spot 1% inch diame- 
ter at circumference. 

1100 3 57,800 15.01 18.61.13, 17% 26.0: nil. Do. 
1109 3 47,400 8.0 | 16.3 | .08*%, .08* 25.0... Light yellow and lavender; 

white spot } inch diame- 
ter at circumference. 

43,400 10.0; 11.6 .07,. 13% 23.0 oe. Light yellow and golden 
1116 3 yellow. 

46,600 12.5{ 16.3¢.10, 15% 2.0 :.:-.. Do. 
1121 3 59,200 12.5 14.0} .14% .11 25.070: a. Light yellow and lavender. 
1130 3 61,400 12.01 16.3) .14%,..10 25:01... 5... 0. 
1135 3 46,200 11.0: 11.61.07, ; 15% 23.0:):.--.-. Golden yellow and laven- 

er. 
1145 3 62,200 23.0 23.0 .23%, .23% 23.84, ...i0 Light yellow and lavender. 
1150 3 58,800 13.5% 14.04.15,-.13 V0. on 0. 
1157 3 59,000 15.04 16.34.13, + . 17% 2351. Light yellow. 
1159 3 63,000 22.01: 20.87.21, .23% 2.5. ....ru Do. 
1169 3 60,400 17.0) 18.63.16, 18% 23.04.------ Do.                   

158 
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Bronze from Watertown Arsenal foundry—Continued. 

  

  

  

Hardness. 

. Con- | Elongation 
Tensile | Elon- : 

Marks. | Grade. : trac- of inch Appearance of fracture. 
strength. | gation. | ion | sections. | SPOT | Brin- sclero- ell 

scope. ? 

Lbs. per 
Sq.8n. | 2. el. i P.ol In. In. 5 

1177 3 57, 2 13.0 3 3 |0. 120 1 B04... 1 Yow and lavender. 
1187 3 62, 2 16.5 .0 edb. flaua SLT eae ight yellow. 
1195 3 58, 000 N07 18.01: «28, A610... ee: Do. 
1205 3 60, 600 20.01 16.4}.22, .18 . Do. 

1210 3 59,200 18.0 | 20.8 | .18%, 18% Light yellow and lavender. 
1215 3 50,200 3.0 3.4 .04% ,02 Light yellow 2nd golden; 

oarse grained. 
1267 3 60, 600 V2.0: 38.60: 16) “a8. dr... fea. Light yellow. 
1315 3 58,400 14:04 1430.16) AR Rul Joule. ois Do. 
1320 3 63,000 YR.0{ 16-320. 19) dG te ooh tml Nl . Do. 

1324 3 am 13:8 154 Hy 35 SERIE fn Light yellow and lavender. 
1329 3 i . . wOB oil aA ed 0. 

; salaobtt 7.5) eon es JiR Light brown, golden yellow 
134 3 spots. 

60,400 | «15.5 |: 1sledtas, as Lo. Light yellow. 
1343 3 Sh ig Ho . 37 ii slr EA Lig yellow and lavender. 
1355 3 9,200 5 , ily AER ee ee 0. 
1361 3 Jol ora) 16d oa wae Ln Light yellow. 
1379 3 56, 200 Gy 36 Mahe 1%, 1D Sa ll. Po. 
1385 3 | 58,600 194 3 2 . 2 i 3 ahmelfss on Light Voiow and lavender. 
1393 3 52,800 5. 3 SO cal le Lo te Jight yellow. 
1404 3 62, 800 20:5 1%:23. 00. 22%, 49 nL LE anal . Do. 
1422 3 54,600 0 HOV.00 JIB. Light yellow and lavender. 
1436 4 63, 600 20 2.0. 24%, 20 Uniform light yellow. 
1454 3 62, 8CG N01 23.0%, 25%,...19 -| Light yellow and lavender. 
1464 3 44,000 0:5 11.6%. 118,508 Lizik yellow and lemon 

vellow. 
1467 4 64, 200 38.5 ang : a1 25 Crile Unitpm light yellow. 
1487 4 66, 000 36.5] 35. . del cs a Ire ae 0. 

1497 3 45, 000 5 TLGA 148,000 on oo 0 ng, Lavender and lemon yellow. 
1499 4 64, 800 85%05 35,718 87: 280 fe Se Uniform light yellow. 

1531 3 54,200 i 5 53 , 1 . i i ean hes 110 iy and lavender. 
1543 4 64,400 35.0 OM Be fee ight yellow. 
1551 al es odn tl 365] stedb apr aes ii i Do. 
1560 4 64,200 26:01 25,200.28; 200. aia. Lig allow, golden yellow 

spots. 
1571 4 64,000 3251 20.5. 308 L029 bo or La Light yellow. 
1579 4 66, 400 10:0: :20.8:{=, 16," 22% tn Light yellow, golden yellow 

spots. 
1582 4 64,200 37.5] 33.6 Light yellow. 
1590 4 65, 000 300] 37.1 Do. 
1593 4 6, 800 36.5] 316 Do. 

1598 4 63,400 345. 31.6 Light yellow, silvery spot 
i ot L pogr giouisrence; 

1613 4 3, 600 43.0 | 39. ight yellow. 
1632 4| 64000] 360| 3.6 Do. 
1670 4 67,200 2.0] 29.5 Do. 
1682 4 64,000 40.06 | 31.6 Do. 
1714 4 65, 400 40.51 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 y 21.0 20.8 Do. 
1817 4 66, 800 40.0 | 35.7 Uniform light yellow. 
1m 3 60, 400 21.5 2 9 L ight yellow and lavender. 

4 , 200 20. 5 ; 0. 
1849 3 64,000 17.0 | 18.6 Light yellow. 
1860 3 66, 000 23.0 | 18.6 Do. 
1888 4 64,400 36.0] 31.6 Do. 
1889 3 63, 600 21.0 25.1 Do. 
Li 3 81,40 20. 5 B. 0 Ligt yellow and lavender. 

0 3 59.000 12.0 .9 0. 
2021 3 59, 200 30.51 .27.4 Do. 
2039 4 , 800 40.0 | 37.7 Light yellow. 
2044 3 61,000 42.5] 37.7 0. 
Ps 3 3300 30.5 Ra Litt Yow and lavender. 

0 y 35.0 5. ight yellow. 
2095 4 68, 200 33.0| 29.5 Do. 
2107 4 69, 000 37.0] 35.6 Do. 
2117 3 63, 000 285; 27.3 Do. 
2125 3 60,400 30.0 | 27.3 Do. 
3s 3 20, 200 21.0 23.0 Light Yellow and lavender. 

y 31.5 20.5 Light yellow. 
2176 3 56,400 25.0; 23.0 Do. "           

  

  
    

        
 



160 BRONZE FOR ORDNANCE WORK. 

Bronze from Watertown Arsenal foundry—Continued. 

  

  

                  

Hardness. 

: Con- |Elongation 
Tensile | Elon- : 

Marks. | Grade. ; trac- of inch Appearance of fracture. 
strength. | gation.| tion | sections. Shore Brin- Pp 

ell. 
scope. 

Lbs. per 
sg.in. | Pct, ¥P.ct.\In. In. 

2197 + Stoo | 2uo| mal amlar | aLeli bal 3 , 27 Seat 0. 
2245 4 ,300 AL.5| BLY 0.408 a) 1... ieee i Do. 

54, 800 1.5 23.0 |.22% .15 2.30 ]...020.4 Do. 
43,600 125] 14.0] .18% .07 23.0.0... Light yellow and lemon yel- 2257 4 Yow 

64,000: 35.55 °33.81.98, 2080 cong. Light yellow. 
2266 4 65, 700 S60. Ol 233.81. 27 dD (aceie ili inns Do. : 
2275 3 64,000 2.0) 23.0].24% .20 230-5. Do. 
2284 3 61,800 26.0 23.0) .29*% .23 20.0. 1.... 0 Light yellow oblique. 

2300 3) Go| 20| mollis iam oll rT > , , . 18, fesse. 0. 

me |] wan WY RIE) melon Hey oe , . 5 | 35. . he stl, ight yellow. 
2426 4 62, 400 44.0 | 39.6 |.43, : 45% 22.0 ......5 : T 

2ir2 3 6uooy| 5| 2eo|idpk 2 | oll i i . . 2D 1.32%, its ight yellow. 
2476 3 60, 800 15.01 140 1-,19%, 11 200......0 Light yellow and lavender. 

2483 i) onao| aes 3a7|iay dm | atoll Leh ole ’ 39. : «37, 0s de : 
2520 4 66, 800 36.0 | 31.6 |.40% .32 22.04... 00. Do. 
2521 3 62, 800 25.51 25.24.23, .o8% 20:0 eo. Do. 
2559 3 63,400 2.51 23.01.20, .23%* 22.0 1:.00004 Light yellow and lavender. 
2589 4 64, 800 30.5] 33.8].36, .43* 260... Light yellow oblique. 

2301 i 66800 | 343 | 3a8|i5e am | aro Le . : Bi »32 Ltn a. 
2595 4 73,800 25.01:25.21.21, .29% SLO. .....0. Do. 
2596 4 61,400 4.01 37.7) .45% .37 30.0 }--.n nn Do. 
2597 4 66, 400 38.5 37.7 ;.38, .390% SLO ls. Ae Do. 
2600 4 66, 400 30.5% 20.5] .27, .34% 30.0.0... Do. 
2601 4 68, 200 340 33.8(.29, .39% BLO-u. 0 Do. 
2603 4 67,600 22.5.1 25.2 1, 25%, 020 320 1:2... Do. 
2604 4 67,800 16,57 18.67.14, .10% 24.0 1a... Do. 
2605 i { ,200 10.5) 14.0.09, .12% 2a Do. 

63,2000 21.07 23.0) .21% ow [i 90.0.0. 110 Do. 
2606 4 64, 600 17.5 7: 16.37. 18%, . 17 23.0... Do. 
2611 4 71,600 26.0 25.2 ,.206% .26% 56.0 fo... Do. 
2612 4 65, 200 28.01 20.5] .20% .27 279.6 1... Do. 
2614 3 60, 800 20.5) 20.81.18, .23% 20.0 Loan Do. 
2679 4 64, 600 34.5] 33.8|.38%% .31 3% a ara Do. 
2681 4 69, 200 20.51 23.0.20%, ,21% 2801... Do. 
2682 - 4 65, 800 3251: 3.61.28, .37% 28:0. .....5 Do. 
2683 4 71,600 10.5 7-20.81.20%:.19 20.00 Le Do. 
2686 4 68, 600 30.01 27.4 .28% .22 25.04........ Do. 
2687 4 71,400 20.0 29.5 |.30% .28% 2.0... Do. 
2693 4 68, 600 30.5; 27.4.31% .30 20.0 {.:..... Do. 
2694 4 69, 000 20.5 | 27.4] .31% .28% 28.0 il... Do. 
2695 4 70, 260 22.0; 23.0 .22% 22% 2.0% ...0...5 Do. 
2698 4 ’ 26.5] 25.2 |.29%, . 24 24. 0:1... Do. 
2699 4 67,400 30.0] :29.5.33%:.27 24500. .an Do. 
2700 4 71,200 25.041 25.2.2, .23 20.5.5... 000 Do. 
2703 4 67,200 20.57 20.81.22% .19 29.00. ....... Do. 
2704 4 ,000 19.01 20.8 (.18, ,20% 250.0. . .a Do. 
2705 4 68, 600 26.0 23.0 (.3%*% .14 20... Do. 
2706 4 70, 600 2.04% 23.0 .21%, 21% 28.00... Do. 
2707 4 63, 800 1.5 14.01.18, 217 29.04... Do. 
2708 4 64, 600 20.5 | 27.4 | .30%, .20% 27.5 0... Do. 
2710 3 58,000 17.51 .17.8{.16, nl9% 20:04... da Do. 
2779 4 62, 000 15.01: 20.1 1 .20%:.16 27.0%. ..... Do. 
2780 4 63, 400 28.5] 224 (.2% 21% 26:5 10 Do. 
2781 4 61,600 21.0% 23.0 | . 21%, , 21% 0 1. Light yellow and lemon yel- 

ow. 
ox 3 4 ) i a 5 % 2 . 28%, gr 2200s. ees Jig yellow. 

5 , 600 0 i «20, +8 LO. 0. 
2786 4 64,400 24.0] 25.2 | .24%, , 24% 20 yc. Do. 
2787 3 62,000 20.5 | 27.4 | .32% .27 20.5 oui, Light yellow oblique. 
2861 4 65, 600 34.0 | 31.6 | .34%, ,34% 21.01........ Light yellow. 

ao | af S| BA) dem, | a be y . . . ’ CY '. 

2863 4 63,800 19.5 | 20.8 | .19%, .19* 23.00. ...... Do. 
wind 52,600 17.0 | 18.6 .19% .15 A000... co. Lin yellow and lemon yel- 

OW. 
62,800 20.5 27.4] .28, .31% 20.0 eso Light yellow. 
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| 
- Hardness. 

Maris. | Grade. | Tensile | Elon. | O00- {Elongation arks. rade. [ : rac- ofine Appearance of fracture. 
strength. gation. tion. sections. Shore Brine 

selero- oll 
scope. > 

Lbs. per | 
80.9. |"P.ct..| Pi ct.| In. In. 

{[ 50,500 8.0 | 16.9 [0.09%,0.07 21.0:%... = a Light yellow and lemon yel- 
2865 4 | low spot at circumference. 

rei Bb eee ¥ 3 » 50]. loti 0. : 
2866 4) 65400] 26.5| 25.21.24, .20¢| 230 ....... Do. 
2867 4 64, 000 31.51 29.5 .20,. .34% 28.51... e Do. 
2868 4 , 400 26.5] 25.24.24, .20% 23:0 1.0500 Do. 
2869 4 67,200 26.31: 27.44 -25, ..28% 24.0.1... Do. 
2870 4 8, 400 20.0 20.5) .26, .32% 23.5). ...2un5 Do. 
2871 4 63.200). 325.01 2527.28, 2rd ose) io El Do. 
2872 4 64, 600 31.04 29.5} .33% .29 30:0 i. ono Do. 
2873 4 64, 600 27.0 1925.27. 25%, -.26 23. Dov. coin nen Do. 
2874 4 56,400 7.518.064 -16,:. 10% 20.50. sak Liga yellow and lemon yel- 

ow. 
2875 3 60, 600 7-5 | 11.6 08%, .07 29.0: f.< uieve Light yellow. 
a 3 3 4 17 2 14 2) 3 5:4 if Lp boned Ligik yellow and lavender. 

v 2 . 20:1... 0. 
2042 4] 60,200] 18.0| 18.0|.20¢ .16 | 24.0 -....... Do. 
24 4 63, 600 30.5 28.0 32%, 29 35 Lt Light yellow. 

0:0 20.01 «27 31% a cl 0. 

BE | A] uml me) minh mo Hey md ed 2. . . 4% oO Vio os, i ellow. 
2947 4| 6580] 20.5| 24.0|.28 31*| Wo... Se 
2948 4 62,200 39.57 33.8 71.40% 39% 23.0.0. 0 Do. 
2949 4 62,400 37.5 31.61..40% .35 22:0 1. ts Do. 
2970 4 61,000 26.0 7 27.43. 20%, ..25 OO es Do. 
2971 4 65,000 37.0 |. 33.8.7 .34, .40% 2200 Viernes Do. 
2972 4 64,500 31L.01{ 30.71.29, .33% 18.5: 0. aa Do. 
2973 4 59,000 25.5 | 21.0.1.25, .26% 24.0.) ....4., Light yellow, golden yellow 

spots. 
204 4 £2,400 SL34 ial ge, oem aged nt, Light yellow. 

: 39.0 | 37.8 | .38, .40% A | NY 0. 
2076 4| 62,600 41.5| 30.8] .41% J42¢| 25.0 11111000 Do. 
2977 4 63,800 33.51 20.6 .35%, .32 220d... 0: Do. 
2978 4 63, 800 28.5 ( 25.41% .30% .27 22D sais Do. 
2979 3 59, 000 13.51. 18.0-1-12, ..15% 24.0 I........ Light yellow and lavender. 

3040 11 60 03| oli Bm | 20 iio] “Fpav . 7 . 20. Do. 

3041 4| 63,80| 36.0| 31.6] .38% .34 24.5 | 116 Do. 
3042 3 58, 600 15.0 | 18.07.14, 16% 25.0 | 118 Do. 
3096 3 56, 600 9.3 5 “14.0.4. 07, cn 1 2% 27.0 118 | Light yellow and lavender. 
3104 3 58,000 8.0 9.5.07, .00% 22.0 121 | Light yellow. 
na 3 58, 2% 208 240 . a LA 2 : 193 Lights yellow and lavender. 

2 2. 4. ? 25 0 ; 0. 
3236 3| 57,80 11.0| 14.0).13% .09 | 25.0 126 Do. 
3294 3 57,400 14.01 140-175 11 23.0 | 126 Do. 
3317 3 58, 200 19.5] 24.04.19, .20% 24.0 | 105 Do. 
3325 3 57,200 13.0 14.0 155.11 23.5 | 121 Do. 
3351 3 59, 600 15.5.1 16.0}. 18% 13 21.5 112 Do. 
3403 3 65,200 13.01 20.81.15, .21% 25.0 116 Do. 
3428 3 61,200 16.01 18.63.17, 15% 24.0 128 Do. 
3456 3 65, 200 26.0 | 24.0 .25% 24 23.0 124 Do. 
3514 3 57,000 15.01 18.01.14%, .16% 22.0 121 Do. 
3534 3 60, 600 13.0 18.67.17," 10% 20.5 124 | Light yellow. 
S554 3 = 0 19.4 3} 6 12 08 21.5 3 Light Jsilow and lavender. 

> 2. 1:81. = 22.0 28 
3602 3| 62,200] 20.5( 20.8].22% .19 | 20.0] 121 Light SO aliow: 
3647 3 59, 400 14.0¢( 11.6 }).13, *.15 21.0 116 | Light yellow, and lavender. 

mF) wm) mn) ween | de) Helo 
3722 3| enooo| 150| 140].13, .17| 235 126 Light ollow and lavender. 
37a 3 vi 0 iy 2 2 3 : Jou i Hy 0 i Light 3 yellow. 

7 5. : Al 1.0 18 0. 
3770 4| 63,600( 355| 31.6/.39, .32 | 21.0] 109| Do. 

| 4) Mm) mg) sda) MD) Calman : 3 : hy 09 0 
3198 3 SL. oo 18.5| 20.8 10 14 | 26.0) 1% Lighty yellow and lavender. 

. A : 2. 121 
3810 4| 61,000 | 46.5| 43.5|.43% .50% | 17. 109 | Uniform light yellow. 
3826 4 60, 800 21.0] 27.41].23*% .19 22.0 116 Lignt yellow with golden 

ellow spots. 

3827 3 56,800 19.8: 725.21, 17, i. 22% 21.5 112 Light wh ng 
3839 4 61,809 46.5 | 45.3 | 48%, 45% 20.5 109 | Light yellow oblique. 

61783°—13——11
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Hardness. 

; Con- | Elongation 
Tensile | Elon- : 

Marks. | Grade. Z trac- of inch Appearance of fracture. 
strength. | gation. | tion | sections. | SHOT | Brin. » sclero- ell . 

scope. : 

Lbs. per 
8g. in. P.ct. { Pocl.| 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. 
x 4 62, 600 47.5 | 45.3] .48, .47 19.0 103 Uniforn light yellow. 
65 4 2,400 46.0 | 45.3 oan 40% 19.5 107 0. 

3867 4 62,800 45.0 | 41.6 | .46%, .44 19.5 107 | Light yellow oblique. 

| 1) | 43) Bim) me) a) Dees 
3885 4| 63400] 48.5| 49.0|.43, .54 | 20.5 107 Do. 
3891 3 60,400 15.5. 16.3] .18%,:.13 22.0 116 | Light yellow and lavender. 

S|) Gm) om) ma ee) ms) bn) Ligon , , L 0. 
03 4 6, 400 2 5] 39.6 42x, 43% 21.0 112 Ligy yellow oblique. 

4 800 42.0 | 27.4 | .40%, .44% 21.0 105 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 4 17.0 18.6.1 .16," \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. 3 
3939 4 64,400 42.5] 41.6 yon 48 21.0 112 | Light yellow oblique. 

mt |i) dE) Be) BEE an) wl. 
3953 4| 64,800 | 42.5| 41.6|.44% 21 | 21.0| 109 | Light yellow oblique. 
3959 4 , 000 45.0 | 41.6 | .41, .49% 22.5 107 | Light yellow. 
3962 4 64,000 4.5 3.8 4%, 44k | 21.0 107 Light yellow oblique. 

4 y 49. 42 48% 21.0 103 0. 
3968 4| 66,600] 42.5| 35.7|.38 .47x| 21.0 114 Do. 
3972 4 65,000 44.0 | 45.3 | 43%, 45% | 23.5 112 Light yellow. 

4 4 800 49.0 | 47.2 | .47 50% 23.5 103 0. 
3977 4 400 | 45.0 | 45.3 | .44%, [46% | 21.0 99 Do. 
3981 4 66, 000 44.0 | 45.3 | .40, .48% 21.5 112 Do. 
3983 4 64, 400 45.0 | 47.2} .47,% .483 25.0 107 Do. 
3985 4 66, 800 44.0 | 45.3 | 44%, 44% 26.0 114 
3989 4 ,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 5,000 44.5 | 39.6 | .50%, .39 23.0 112 Do. 

ld 4 63, 000 46.0 | 39.6 | .50%, 42 23.0 107 Light yellow oblique. 
4 64, 200 43.5 | 39.6 | .48%, .39 23.0 107 0. 

4002 4| 65400] 34.0| 31.6|.3%% .30 | 22.0| 112 | Light yellow. 
a 4 2 oe 2. a3 0% 47% 22.0 107 Lgy yellow oblique. 

4 45. 41. 4 .43 22.0 112 0. 
4011 4| 64800 | 45.0] 41.6 |.43, .4m¢| 22.0 116 Do. 
4015 4 ’ 46.5 | 39.6 | .47*, 46% 21.0 107 Do. 
4018 4 65, 200 47.0 | 45.3 | . 47%, 47% 21.5 116 | Light yellow. 
4025 4 63, 600 47.5 | 45.3 48% 47k 21.0 112 | Light yellow oblique. 

1033 31 P0000 | iro! joa | mite | pol 13] Ehecev {U, Ul . . . . « . 

a 3 & 0 15.4 15 6 15, : 20% 23.0(- 116 Light yellow and lavender. 
) 8 17. an | 19 24.C 131 0. 

4099 41 65,400 | 34.0 27.4|.34, .3¢*| 21.0| 116 | Light yellow. 
4101 4 65, 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 31.6 .35, .44% 25.0 112 | Uniform light yellow. 

mE |g) mm) am) ma wh) a) ager 
4169 4] 64,600 | 44.5| 39.6 | .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 9%, .43 22.0 116 | Light yellow oblique. 

1204 3] 65500] 33.0| s2| 30 .a0¢| 2mo| 136] Epa ’ a, . yr. De 0. 

mi | wm) me) 85mm) HY NE) efgeer hie , 38. . . : 21 0. 
a7 i 63. 800 4.5 41.6 46%, 43 | o1.0] 112 Light yellow. 

» . 5. 26%, ,20 21.0 131 0. 

I EE I I he ae 3 . . y .0 11 0. 

ne 3 65, 200 » : iy 2 2 . a 23.0 121 ign yellow. 
A ’ .4 22.5 116 0. 

4460 4| 64,000 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 21.01 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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Hardness. . 

3 Con- | Elongation 
Tensile | Elon- z 

Marks. | Grade. : trac- of inch Appearance of fracture. 
strength. | gation. tion. | sections. 2s Brin- 

ell 
scope. ® 

Lbs. per 
3g. in. 1 Pocti 1 Pct, In, In 

4538 4| 62,800| 44.5 39.6 [0.49% 0.40 26.0 109 | Light yellow. 

Bl HEE LTR RA RES 4 63, , F .45 x 0. 
4575 4| 62)800| 47.0] 45.3 | .49% 45% | 20.0 103 Do. 
4585 4) 62200] 49.5] 52.5 | .51% .48% | 20.5 107 Do. 
4600 4| 62,800 | 46.0 | 45.3 | .45% .47¢| 20.0 107 Do. 
4613 4, 63,400 | 46.0 | 47.2 | .48% .44% | 20.0 167 Do. 
4645 4| 63,200] 46.0] 47.2 | .48% _44% | 20.0 105 Do. 
4665 4| 63200] 43.5| 43.5] .38,” .49% | 20.0 1121. Yo. 
4680 4| e6cc00| 21.5] 25.2] .17, .26%| 20.5 112 Light, yellow with three 

2 golden yellow spots. 

4653 RI BOR Ba Ty ey pee ciie o . J. 0. 

4705 4| 62,80 | 45.0] 43.5 | .44% .46% | 19.0 112 Do. 
4720 4| 62,600 | 48.0 47.2] .47% .49% | 20.5 107 Do. 
732 3| 60,000 43.0 41.6 51% .35 | 19.0 97 Light yellow. 
4742 3| 59,20| 38.5] 35.7] .38, .39 18.5 99 0. 
4749 3| 69.000] 29.5| 27.4] .30% .20% | 22.0 126 | _. Do. 
4771 3| 63,600 15.0( 20.8] .13, .17| 23.0 121 | Light yellow and lavender. 

lo SH RBI BY Bee 
4810 3| 6520| 21.5| 25.2] .23% .20 | 22.0| 121 Do. 
4821 4| 61,000| 46.0] 41.6] .48% .44 18.5 103 Do. 
4825 4) 60,600| 49.0| 45.3 | .53, .45 22.0 101 Do. 
4831 4| 62,200] 49.5] 50.7 | .45, .54 21.0 107 Do. 
4843 4) 60,600| 42.0] 37.7 | .41% .43*| 19.0| 107 Do. 
4845 3| 58500] 13.0] 20.5 .15% .11 17.5 18 | _. Do. 
4857 4 00, 200 1.5 1.6 ax, 45 20.5 103 Light yellow oblique. 
4859 3 00 3. : 20 .5 116 | Light yellow. 
4884 4| 62,500] 41.5] 46.2 | .46% .37 17.0 103 5 he 
4886 3 66, 000 22.51 25.2 (:.20,. .25% 21.0 126 | Light yellow and lavender. 

4}! 33000] 2.5) 140.02 .03 18.0 103 Light yellow and golden 
yellow. 

4904 4| 35600] 13.5| 26.3] .03, .24%| 18.0 94 Do. 
4| 49500 | 18.5 | 27.4] .20% .17 16.5 95 Do. 
4| 61,000] 44.0{ 43.3 | .33, 55% | 18.0 103 | Light yellow. 

4906 4 0, 200 45.0 15.3 45%, 45% | 19.5 112 Light yellow oblique. 
4908 4 . 3.5 | .45% .46 20.0 1 0. 
4984 4| 63000] 44.5| 41.6 | :47% .42 20.0 109 Do. 
5074 4| 64,200] 44.5] 39.6 | .42% 47x | 20.0 112 Do. 
5008 4| 63400| 40.5] 35.7] .36, .45% | 20.5 109 Do. 
5105 4| 64,700| 45.5] 45.2] .44, .47¢| 20.0 112 Do. 
5154 4| 63,200 46.0] 43.5 | .45% .47¢ | 20.5 112 Do. 
5161 4| 63,400] 47.0| 45.3 | .5¢% .40 | 20.0 112 | Light yellow. 
5168 4 2000 | 40.0 | 85.7 | .41% .39% | 19.0 109 | Light yellow oblique. 
5175 4| 61,600 49.5| 52.5| .49% .50% | 18.0| 103 | Light yellow. 

2 IB BIE 5 RT ee , J . . . - . 0. 

5182 4| 57.600] 52.0] 54.2] .60% .44 2.0 99 | Light yellow. 
5245 4| 60,600 | 41.5] 39.6 | .45% .38 2.5 103 Do. : 

S| 3 Bh BY ECE) Ei 1B) vein sce. J . ; od .0 1 0. 
5286 4| 62,800] 45.0| 43.5 | .43% .47%| 26.0 109 | Light yellow. 
2325 4 62, 000 3.5 39.6 a1, A 2.0 105 Light yellow oblique. 

: 44.5 | 39. : 8.0 107 0. 
428 4 6, 000 43.5 30.6 47%, .40 27.0 105 Light yellow. 
466 4 / 40.0 | 39.6 | .42% .38 24.0 11 0. 

5469 4| 61,000 43.5| 39.6 | .41, .46%| 22.0 105 | Light yellow oblique. 
5471 4| 61,200 41.5 39.6 .48%, .35 22.0 103 | Light yellow. 

| i EB EY REE A WEE. Le . . 2. 0. 

5491 4| 61,600| 47.5] 45.3 | .48% .47% | 23.0 99 | Light yellow. 
i 3 %. i M3 18.6 17%, 12 22.0 121 Leu yellow and lavender. 

1 3 5 | 18.6 | .18% .1 22.5 126 0. 
5501 3 of, 200 17.5 16.3 .19%, 16, 21.0 126 Light yellow. 
5571 5.0 | 43.5] .38, .5 19.0 95 0. 
5578 4 67, 800 10.5 | 11.6 09, L12% 32.0 149 | Golden yellow oblique. 

3380 3 od0| 25.0] mpl 20 i30%| 20| Io] Epao™ . . . fe 0. 

5609 4| 62200| 41.0| 37.7|.37, .45%*| 21.0 107 | Light yellow oblique. 

3 Oy De LO ETT, J . 0. 

5676 4| 60,000 46.0) 43.5 | .46% .46%¥ | 20.5| 103 | Light yellow oblique.                   
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Tensile 3 Hardness. 
strength Elon. Con- | Elongation 

Marks. Grade. per ation trac- of inch .- | Appearance of fracture. 
square |% ‘| tion. | sections. |g} oo | Brin- 
inch. "| ell. 

Lb. P.ct, | Pot: In. In. : 
P. 0. 9283 Tobin....5 68,500 { 32.5 | 49.1 [0.33%0.32% | 28.0 |...... Td yel- 

ow, silky. 
P. 0.9231. ...1...d0...... 69,200 | 32.5] 39.6 | .35% .30 29.0:...... Do. 
Pp, 5 ..D, Phoipher 24,000 6.5 57] .08% .05 15:01--..x Tov, brown, and 

4 ronze. avender. 
P./0. 9494. ...} Tobin..... 65,500: 35.0 54.6] .45%, .25 20.0'1.....5 Yellow, silky. 
P.0.389..... e240. dl 62,800) 30.51 26.0 30% ZF... .ccvfeunein Light yellow. 
P.O. W1..... SARIN 70,000 20.0 49.1. | 28% 30% |... i...0..... Light yellow, silky. 
C.P.0.935. 5 do...) 54,200 | 44.5 | 49.0 | 44, .45% | 22.0...... Do. 
P.0.1%.:..1.. do. 7] 74,500 { 20.5| 49.5} .13, .28% | 83.5{...... Light yellow. 
P. 0.1270....| Tobin 1}. 64,200 | 32.0 | 56.1 .41*% .23 21-0 J. Do. 
P, 0.1270....] Tobin 1 61,200 | 35.0 37.8 .28,. .42%| 25.5{...... Light yellow, circular 

Soar around cen- 
er. 

P.O. 1126... .; Tobin... 63,000 | 37.0 40.1 .28, .46% | 26.5 124 Light yellow, cup- 
shaped. 

P.O. 1901....)...do......! 35,800 44.0) 241.6 .37, 51%] 25.0} 103 patty Jie yel- 
ow, oblique. 

P.0.2235.......40..50.0, 61,000 | 37.5 | 39.6 .38% .37% | 25.5 118 | Uniform light yellow. 
P. 0.2259-1..1...do..... 66,000 | 24.0 | 62.0] .34% .14 27.0 | 131 | Uniform light yellow, 

Jong. Seam in cen- 
er. 

> 9 CV = 00, ae £3.00 20.8 oe 2% 2 a in Uniform light yellow. 
. 0. wit 0 en . 4 . 33%, . 10 0. 

ob. oh : 57,000 | 48.0 | 49.1] .55% .41 | 17.0] 92 Uniiorm light yellow, 
iO, sens sso QO ASD oblique. 

57,600 | 46.5 | 54.6 | .56%, .37 17.0 90 Do. 
Ex. 0.7975 60,690 | 13.5 13.2] .14, .13 30:0 1.:.5.. Golden yellow. 
X-7477-A....|.. y 34.0 31.6] .33, .35%( 19.0; 107 Light yellow. 
X-1477-B ....|.. 19, 600 1.35 2.0 | .03%0. 20.0 | 101 Sivery gray and 

golden yellow. 
X-7477-C. . .. 15, 800 2.0 2.0; .04%0. 12.0 80 0. 

66,000 { 1.0] 13.21.00, .15% 1 20.0 )....-. Light yellow, seam 

1260F ........ Tobin... gusting through 
56,0001 12.0 | 17.0] .W,. .13%{ 19.0....-- Light yellow, with 5 

seams parallel to 
axis. 

15578. ......, <.do..%...1 ~ 68,500 31.0} 40.8 .25, .37%% 22.04...... Light yellow. 
isp. do... ...0 60,500 :53.00 40.3.0 ~a% a8 Drei lil Do. 
12508... do......0 72500. 82.0 280.7 ( .32% .32%y 23.54 ...0" Do. 
2... ....... 40.0 67,500 ¢ 30.0} 30.7 .27, .33* | 19.5} 121 Do. 
BIB ean 40.5... hy 42.0 | 51.9 | .49% .35 20.0 | 121 Do. 
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CAST IRON FROM WATERTOWN ARSENAL FOUNDRY. 

  

  

  

      

Tensile Hardness. 

strength 
Marks. | Grade. . pe Shore Brinell Appearance of fracture. 

quar sclero- appa- 
: scope. ratus. 

Lb. 
2 is Fines granular gray. 

0. 
3504 2 | 130,400 Do. 

oo be 0. 
3520 2 | 127,800 Do. 
3521 2 27,200 Do. 
3527 2 27, 500 ..| Fine granular gray, fracture in neck. 
3529 2 4 0 . Pings Jranvise gray. 

3 

330 | 2 {37300 oa 
3535 2 30, 300 Fine granular gray, fracture in neck. 
3536 92 iy 9 Find anlar gray. 

; : 

37 | 2] {30000 Do. 
3539 2 32, 200 Fine granular gray, fracture in neck. 

iy 20 Fines Sanylar gray. 

3540 2 2 000 Do. 
500 0. 

3559 2| 32,800 Do. 

goo] a LI eee Be 
3585 2] BA0 |. Do. 

wba ce gy FORO CLS 0. 
3586 2 {% 00 Do. 
3587 2 2, 9 rosaries Fins granular gray, fracture in neck. 

’ 

Gray granular, brown spongy over half cross- 
3611 2 section. 

Fines granular gray. 
0. 

Do. 
3612 2 D 5 

0. 
3613 9 Fines granular gray, fracture in neck. 

Do. 3614 2 Do 5 

3669 2 Gray granular. 
3670 9 F edn granular gray, fracture in neck. 

3671 9 Ring on granular gray. 

3683 2 Do. 

3684 2 Do. 
Do. 

3685 2 Do. 

3691 2 Do. 
frame gray. 

3692 2 27,400 33.0 Kine anid gray. 
X 0. 

Do. 
3693 2 Do. 

3701 2 Da, 
0. 

Do. 3702 2 Do. 

Do.         
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CAST IRON FOR ORDNANCE WORK. 

Cast iron from Watertown Arsenal foundry—Continued. 

d
t
 

  

  

  
  

; Hardness. 
Tensile 
strength 

Marks. | Grade. as Shore Brinell Appearance of fracture. 

nck. sclero- appa- 
scope. ratus. 

Eon 6 F 1 31, 59-01 oven ine granular gray. 
3703 21 127,600 Ss Do. 
3709 2| 30,600 39.0 Do. 
S710 o | [32,000 35.0 Do. 

gi 3 ~ 34. 0. 
3711 2 | 132,200 35.0 Do. 
3715 2| 33,000 3.0 Do. 
a 34.0 0. 

3716 2| 131,400 33.0 Do. 
3726 2] "25,600 31.0 Do. 
3727 2| 27,400 33.0 Do. 
3728 2| 27,600 34.0 Do. 
3736 2| 36,600 38. ol. Do. 

3.01... 0. 
3737 2] 128,600 Sle Do. 
3750 | + 2| 30,000 Sse oe Do. 
Seka o | 132,600 35.00 Do. 

7 32, 800 350 nT Do. 
3757 2| 30,100 S01. 5 Do. 

30 30.01, 0. 
3759 21 130,400 26.0 [onal Do. 
3761 2| 31400 SLO ar] Do. 

ew Se te ae ee we 1 

3762 2 2000 ol ae Do. 
3775 2| 29,200 BO ais Do. 

BL000 jo cone o. 
3776 Ble Do. 
3790 2| 32,30 soa Do. 

i 3 S00 0. 
3791 21 130,800 gla Do. 
3810 2| 32,700 BO Do. 

S00 o. 
3811 21 129,000 38.0... Do. 
3813 2| 340 32.0 | TL Do. 

8 s.r 0. 
3814 2 {%; 800 85.04 2 aoie Do. 
3826 2| 3210 Sa Do. 

3 20a 0. 
3827 2 | 132,000 sof i Do. 
3832 2] 340 Balin Do. 

3 So lsiiny o. 
3833 2 {3 800 Sor Do. 
3838 2| "31,300 sve lid Do. 
3839 2| 32600 SLO ai Do. 
3843 2| 32,000 0 Do. 

3 2.00 or 0. 
3844 21 134.800 Sef Ian Do. 
3850 |....... 33, 300 34.5 187 Do. 

5. 183 o. 
3851 1,21 131 000 34.0 183 Do. 
3864 2| 32,600 33.0 183 Do. 
3545 o | (29400 33.0 189 Do. 

31,200 32.0 189 Do. 
3873 2| 82400 34.0 147 Do. 

8 38. 19 o. 
3874 21 130,000 37.0 183 Do. 
3880 2 1,400 35.0 187 Do. 
4991 o | £30,000 33.5 187 Do. 

30, 200 35.0 187 Do. 
3883 2| 880 35.0 170 Do. 

30 34.0 170 o. 
3884 2 {3 600 34.0 174 Do. 
3890 2| 29,500 31.0 156 Do. 

» 24,800 33.0 163 | Fine granular dark gray. 
28, 400 33.0 179 | Fine granular gray. 

‘5301 25, 600 32.5 159 Do. 
29, 000 33.0 179 Do. 
24, 400 81.0 156 | Fine granular dark gray. 
27,800 31.5 170 | Do. 

3924 2 31, 500 36.0 170 { Fine granular gray. 
3949 2| 31,500 32.0 170 Do. 
3957 2| 28400 31.5 156 Do. 
3062 2| 27100 30.0 170 Do.             
  

-
J
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168 CAST IRON FOR ORDNANCE WORK. 

Cast iron from Watertown Arsenal foundry—Continued. 

  

  

  

            

Tensile Hardness. 

strength 
5 per Marks. | Grade. square Shore Brincll Appearance of fracture. 

inch. sclero- appa- 
scope. ratus. 

Lb. 
24, 800 32.0 170 | Fine granular gray. 

3063 5 25, 000 31.5 163 Po. 
=| 125,800 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 Po 

” 31, 600 30.0 170 0. 
3078 2 | 130,400 33.8 170 Do. 
4013 1,2 27,400 34.0 187 Do. 
4014 2 29, 700 31.0 166 Do. 

24, 400 32.5 170 Be: 
: 4 25, 500 33.0 174 0. 

4015 21 128,400 24.0 159 Do. 
30, 000 28.0 15¢ Po, 

| 0 | f26,400 33.0 170 o. 
1016 2] {2x 800 33.5 179 Do. 

: o | £29,800 32.0 183 0. 
4022 2 iy 600 30.0 170 Do. 
4003 5 | f29,400 31.0 179 Do. 

et 2 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. 
i 18, 000 27.0 131 | Fine granular gray. 

40°9 9 Zz 600 30.0 174 Do. 
i 2 27,400 32.0 179 Do. 

4033 2 28, 400 34.0 179 Do. 

4037 o {= 800 30.0 174 Do. 
i 2 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 9 | [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: *.] 

  

  

  

Blastie Tensile a pent Hardness. 
imit |strength |, _| Con- ongation 2 

Marks. Grade. per per Ying trac- | ofinch Abpeatancs of frac- 
square | square *| tion. | sections. Shore Brin- > 
inch. inch. | ell. 

Lb. 1h. {Per ct. {Peret.\ In. In, 
160 F.F-1.| Gun steel.| 67,500 | 113,500 | 20.0 | 43.3 (0.19%, 0.21% | 33.0 | 217 | Dull silky. 
160 F.P-2.[...do...... ) 113,500 | 20.5 | 43.3 | .22%, .19%| 30.5; 228 Do. 
345 F-2....[ Tool steel | 65,000 | 127,000 | 18.0 | 49.1 | .07, .20%| 38.0 (...... Silky, 80 per cent; 

> fine granular, 20 
per cent. 

418 1-9. 1 .ed0...5.. 87,500 | 136,500 | 17.5} 46.2} .08, 27%) 33.0...... Fine granular; 
silky center. 

v5. F.....: 2esg0,... 80,500 | 126,000 | 15.0 | 46.2 | .26%, .04 aL. 04... Fine silky. 
S17. FP... weaf0e. nine 38,500 |. 122,500 14.07 20.5 .17% 11] 42.01...... Fine granular, 

70 per cent; amor- 
phous spot, 30 
per cent. 

S18 F...... Toa steel [109,000 | 133,500 | 17.0 | 54.6 | .29%, .05 88:0: %. vale Fin os ilk y;ser- 
. rated. 

O77 F..iine Tool steal (112,000 {160,000 { 12.0 { 27.4] .38%, 06 {.cccceol-ucr-- Fine granular; 
A. silky spot in cen- 

ter. 
$3,000 { 116.500 § “20.5; 40.2} .20%, L183 li... iefleeeass Fine granular. 

120,500 | 138,500 | 19.0 | 54.6 | .06, .32% | 40.0 |...... Fin o ilky; ser- 
rated. 

00 F...... resQ0 Tn, 58,000 { 112,000 ;- 10.0 30,7 { 14, . .24% |... ..l..as Fine granular, 85 
per cent; silky, 
15 per cent. 

YiieT...... Gun steel.| 37,500 | 80,500 | 27.5 | 40.3 | .25% .30% | 22.5 | 143 | Silky. 
17143: FC.....}.%, do....- 46,000 | 92,500 | 26.5 | 43.3 | .29% .24 24.0 | 179 Do. 
WATT... do... : 101,000 | 24.0 | 54.6 | 36%, .12 | 28.5 | 187 Do. 
VQ FC....i0...do...... 68,000 | 101,000 | 23.0 | 62.0 | .30% .16 24.0 | 192 | Fine silky. 
1741 T=20, . {c= +00. : cx 70,000 | 107,000 | 20.0 | 58.0 | .30*%, .10 23.5 | 207 Fin Sey: cup 

i shaped. 
Y4 PC........40.. 0580 72,500 | 112,500 | 20.5] 49.1 | .27% [14 30.0 | 217 | Silk p 
1744 ¥-2C...|...do...... 70,500 | 109,000 | 29.0 | 57.2 | .34% .24 28.5 | 207 eve iid cup 

shaped. 
YAP. Lado. 72,000 | 116,000 | 19.5 | 43.3] .22% .17 29.5 | 223 | Silky. 
YRC .-.1.. do...... 70,500 | 104,000 | 25.0 | 59.8 | .32% 18 29.0 | 192 | Silky,serrated. 
1745%-20...1.. do... 69,500 | 106,500 | 22.5 | 51.9 | .17, .28% | 28.0 | 207 | Fine silky. 
VSET... [...q00... 55,500 | 101,000 | 21.0) 49.1] .13, .20%] 28.0 187 | Dull silky. 
YA6RT.." [...do...... 69,000 | 112.500 | 20.5 | 43.3 | .20%, .21* | 32.0 | 223 | Silky. 

61,500 { 100,000 | 24.5] 57.2 |.13, .36* | 28.5 | 187 Do. 
3747 FT... .[...80....%, 78,500 | 125,000 | 15.5 | 30.7 | .12, .19% | 31.0 | 241 | Fine granular; 

silky center. 
37S PH... 0.0. x5 67,500 | 110,000 |. 20.5 | 46.2 | .20%, .12 31.0 | 217 | Dullsilky, trace 

granulation. 
1749 PC-1...0...do,..... 74,500 | 122,500 | 16.0 [ 30.7 | .20%, .12 33.0 | 228 Do. 
1749 ¥O-2...]...d0... ... 74,000 | 118,000 [ 20.0 | 46.2 | .14, .26*% | 32.0 | 235 | Dull silky. 
1742 FC-1...}...do...... 49, ,000 | 14.0 | 34.0 | .21%, .07 23.0 | 179 | Dull silky, 70 per 

cent; granular, 30 
per cent. 

[42 FC-2...{...40.. 5... 81,000 | 128,000 | 16.0 | 43.0 .09, .23% | 32.0 | 248 | Silky. 
1743 PC-1...}. +40... ... 83,000 | 129,000 | 15.0 | 34.0 | .18%, .12 31.0 | 248 | Silky, 50 per cent; 

granular, 50 per 
cent. 

43 PC-2...1...40.....- 84,000 | 129,000 | 14.5 | 34.0 | .14% .15% | 31.0 | 255 | Fine granular; 
silky center. 

50 BP... .1---00.. 05: 67,000 | 110,500 ( 21.0 | 43.3 | .21% .21* | 30.5 | 217 Sisy trace of gran- 
ulation. 

eea0. 10, 66,000 | 110,000 | 21.0 | 43.3 | .27*% .15 31.0 | 217 | Silky. 
51 PT.......00.c0.ne 65,500 | 110,000 | 21.5 | 49.1 |.31% .12 | 28.0 | 217 | Duli silky. 

rrel0, ous ne 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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Test 14704. 

PROOF STRESS APPLIED TO FOUR 15-PDR. PISTON RODS. 

Proof stress of 98,400-1b. tension applied to each rod. 

  

  

  
  

      

  

      

Marks on 
rods. 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 ye 

ds Fl ! joi | E | El Jlonga- Clonga- | ‘longa Llonga- 
tion. Set. tion. | Set. tion. | Set. tion. Set. 

| 
Pounds. 

500 0. 0. 0. ag. 0. 0. 
98, 400 0075 1.2.0 0075 |....0 000 TULL pi Ee L075 Ls... o ol. 

500 0. 0. 0. 0. 0.     
  No permanent set. Comply with specifications. 

Test No. 14754. 

RODS FOR WATERTOWN ARSENAL, MASS. 
PROOF STRESS APPLIED TO TWO 12-IN. MORTAR CARRIAGE PISTON 

Rods marked 12-in. mortar carr., model 1908, pilot, R. & L. 
Proof stress called for 392,500 lb. 
Proof stress applied, 396,000 1b., allowance being made for packing 

friction. 
Readings taken on tension gauge of testing machine. 
Elongations taken on 30-in. gauge length. 

  

  

  

  
  

      

Elongations. 

Load. 

Rod R. Rod L. 

Lb. In. In. 
0. 0. 0G. 

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-lb. 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 1b. 

TrsT 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 lb. 

  
  

  

  

Test 14776. 

TENSILE TESTS OF TWO PIECES OF {-IN. CHAIN FOR WATERTOWN 
ARSENAL. 

: Outside Outside : Numb Diamete: : Tensil | of links. | of wire. | Widthof | lengthof | Goch 
| 

In. In. In. Lb. 
First sopuple...-iessrssn | 39 0.37 1.18 1.73 6,630 
Second sample. ron... 0d atl | 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 1b. Average breaking strength, 

7,280 1b. Safe load (ordinary), 2,427 1b. 

 



174 PROOF TEST OF PISTON RODS AND CHAIN FOR ORDNANCE WORK. 

PROOF STRESS APPLIED TO TWO PIECES OF §-IN. CRANE CHAIN FOR 

Test 14821. 

WATERTOWN ARSENAL, MASS. 

Chain received on P. O. 1515. 

  

  

DIMENSIONS. 

; Outside Length Length 
Marks. Nypber Diameter width of | overall | overall Eons. 

of lmke. | o wire, links. before test. | after test. LH 

In. In. In. In, In. 
39 0.37 1.18-1.22 38.49 39.19 0.70 

Tag marked ‘‘Re- 
FOIA es ce ve vase 39 .87 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. 

Test 14959. 

PROOF STRESS APPLIED TO TWO (2) PIECES OF }-IN. STEEL CHAIN 
FOR WATERTOWN ARSENAL, MASS. 

  

  

Require- ents Sample 1. Sample 2. 

Numberoflinks......oe...0..0 ...L. 80, ras Ae ee il eevee 40. 
Dismeterof wire... a .i veo iienes 1 A 040 n.... Cai 40 in. 13 

: oi inimum, 1.74 in. ....| Minimum, 1.75 in. 
Length of link over all................ lin... Maximum, 1.85 in. . ... Maximum, 1.87 in. 

3 jody oi} Minimum, 0.93 in..... inimum, 0.92 in. 
Tosids length of BAK... 0 uvnesssens Hin... Maximum, 1.00 in... Maximun, 1.03 in. 

: i a Minimum, 0.53 in..... inimum, 0.54 in. 
Inside width of link................. }in....... taximu; 0.57... Maximum, 6.5 in. 

: i : ; inimum, 1.351in..... inimum, 1.33 in. 
Onsite Width o Hilt. ous ve iinnsess 10,5, 0 Maximum, 1.41 in... ..| Maximum), 1.39 in. 
Prot Stress... cae. ti 8,6401D....13,7181b... 5. seers 3,713 1b.           
  

Requirements: No deviations from the above dimensions can be 
allowed. 

A proof stress of 3,713 lb. tension was applied to each chain.
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Test 14690. 

TENSILE TEST OF SEAMLESS BRASS TUBE FOR WATERTOWN 
ARSENAL, MASS. P.O. 9095. 

Direction of drawing, perpendicular (right angles) to axis of 
specimen. 

  

  

  

  

          

    

  
  

  

  

  

Tensile strength. 

Marks. Width. | Thickness. Segiony) E jongatiag in8 
* Stress per menos. Load. ; 

square inch. 

In. In. Sq. in. Lb. Lb. In. Per cent. 
None. 1.50 .285 . 428 16,300 38,100 1.98 24.7 

After fracture. 

Contrac- 
Sociol tion of Remarks. 

: : ectiona area. Width. | Thickness. alos 

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 3-IN. PNEU- 
MATIC HOSE FOR WATERTOWN ARSENAL, WATERTOWN, MASS. 

The 12-in. sample represents 400 ft. of }-in. 7-ply hose, received 
on P. O. 1068. 

TUBE TEST. 

Length of sampie 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. 
176
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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 TESTOF A STRAIN INS Alon FOR WATERTOWN ARSENAL, 
ASS. 

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 Ib. 
Fractured the composition ball into 9 principal fragments. 
Composition covering removed and test continued. 
At 4,896 lb. fractured the malleable-iron casting near the base 

which was covered by the composition ball. 

Test 14895. 

COMPRESSIVE TESTS OF STEEL BALLS FOR WATERTOWN 
ARSENAL, MASS. 

Balls tested between hardened steel faces. Number of balls tested 3. 
  

    

  

  
    

Nominal : Required | Ultimate 
size. Diameter of balls. load. strength. 

In. | In. Lb. Lb. 
3 0.1242 to 0.1248 1,300 | 1.677 
% .1247 to .1251 1,300 | 3,698 
1 . 2503 3,200 | 5,529 

! J 

  

  

61783°—13——12
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TesT 14955. 

TENSILE TESTS OF STEEL SPECIMENS TAKEN FROM BROKEN RAIL 
FROM TRACK IN YARD OF WATERTOWN ARSENAL. 

For location of specimens see Doi ngrabh 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. area. Stress Stress inches. 

Load. | per square Load. per square 
inch. inch. 

In Sg. in. Lb. Lb Lb. Lb. In. P, ci. 
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 
F 2 505 .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 : 
Marks. Jn inch Dismeiey Wiig nl STAs Appearance of fracture. 

’ Brinell. scleroscope. 

In: In, In. Poel. 
B 1 0.09%, 0.08% 0.48 9.5 235 33.5 | Fine granular. 
B2 on J 46 16.9 255 33.0 Do. 
B3j.17% .13 .44 24.0 248 32.5 Do. 
D14.14%, .10 .47 13.3 248 33.5 Do. 
b2i.14 11 .46 16.9 241 32.0 Do. 
D3 137k 12 .44 24.0 241 33.0 Do. 
F24.08 .12¢ .47 13.3 248 33.0 Do. 
P38, 1x .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.



 



  

ltd Re 5 6 » Su RAs 
8 

a % 

  

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 350. 

HELIOTYPE CO.- BOSTON



 



 
 

 



 
 

  
 
 

PHOTOGRAPH 12018,
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PHOTOGRAPH 12008,
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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 photographs show it quite clearly, especially by the tool marks 
in 1200-B. 

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. 

Test 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 D. 

Load. 
Exten- |Compres-| Exten- |Compres-| Exten- |Compres-| Exten- |Compres- 

someter. sion. someter. sion. someter. sion. someter. sion. 

Lb. In. In. In. In. In. In. n. In. 
20, 000 0.1189 0.0029 0.0821 0.0021 0.0415 |[—0.0015 0.0218 0.0008 
40,000 1197 .0037 . 0867 .0067 . 0480 . 0050 0280 .0070 
ik tans .1198 .0038 . 0865 . 0065 . 0480 . 0050 0280 .0070 
2,000 .1165 . 0005 . 0800 0 .0430 0 .0210 

45,000 . 1200 . 0040 .0892 . 0092 .0520 . 0090 0325 0115 
50,000 . 1200 .0040 .0910 .0110 . 0527 . 0097 . 0332 0122 
2,000 . 1160 0 . 0800 0 . 0430 0 .0210 

55,000 .1211 . 0051 .0915 .0115 .0538 0108 0341 0131 
60, 000 1205 . 0045 .0920 0120 . 0541 .0111 .0349 0139 
2,000 1163 . 0003 . 0800 0 . 0430 0 . 0210 

70,000 1241 . 0081 *. 0940 0140 . 0559 0129 . 0362 0152 
2,000 1160 0 . 0800 0 . 0430 0 .0210 

80, 000 . 1268 .0108 . 0960 0160 0580 0150 0387 0177 
i cinde a . 1298 sOUBE 1 ee ee ne ns vier Ee See aR 
2,000 1168 .0008 . 0802 . 0002 . 0442 .0012 0222 0012 

100, 000 1308 .0148 .0997 .0197 . 0620 .0190 . 0432 0222 
2,000 1168 . 0008 .0812 .0012 . 0446 . 0036 .0250 

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 0550 .0340 
2,000 .1200 .0040 . 0860 . 0060 . 0542 .0112 0330 1,0120 

Nl aa . 1200 .0040 . 0852 .0052 .0530 .0100 0327 .0117 
160, 000 . 1465 .0305 .1143 .0343 . 0825 . 0395 0633 . 0423 

2,000 .1230 .0070 . 0900 .0100 .0610 .0180 0393 0183 
180, 000 .1610 . 0450 . 1330 .0530 .1000 .0570 0786 .0576 

2,000 .1370 .0210 . 1065 . 0265 0757 .0327 0520 .0310 
200, 000 . 1900 .0740 1645 . 0845 .1298 . 0868 1060 . 0850 

2,000 1630 .0470 1350 . 0550 . 1000 .0570 0750 .0540 
220, 000 2245 .1085 . 2020 .1220 . 1667 . 1237 .1410 .1200 

2,000 .1975 .0815 .1700 .0900 .1330 . 0900 .1050 . 
240,000 . 2880 .1720 .2710 .1910 2110 . 1680 .1700 2.1490 

2,000 .2730 .1570 . 2380 1580 1770 . 1340 . 1440 .1230         
  

18 ecimens rested one hour under initial load. : 
2 Teeth 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 1st tooth of the rack meas- 
ured parallel to the direction of the load. Similarly B is the distance to the 
and Cand D are similar distances measured on the 1st and 2d teeth of the paw 

Popa of the second tooth



180 MISCELLANEOUS TESTS FOR ORDNANCE WORK. 

LOAD - LB. 

       
260000 

TEETH SLI 
240000 ES 

220000 

200000 

180000 

160000 

140000 

© 120000 

100000 D 
? 2ND. 

80000 T TOOTH WwW 
w 

60000 

40000 

“20000 

.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.



    

HOLLOW-DECK STANCHIONS. 
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TrsT 14715. 

TENSILE TESTS ON 5-IN. HOLLOW DECK STANCHIONS, + IN. WALLS, 
FOR NEW YORK NAVY YARD, NEW YORK 

: fiandions 6 ft. 6 in. in length, fitted with drop forged heads and 
eels 
  

  

    

Manner of fastening head and | Tensile : 
No. Soot. strength. Manner of failure. 

Lb. 
1 |Special Atting... .+..... 5. 43,000 | Fractured the pipe or tubing in thread, at edge 

of head or foot, 12 in. from end. 
2 Ness dO, a See Tad 56,900 Do. 
3 | Screwed on taper thread.....| 118,000 | Sheared the thread. At 117,000 1b. threads be- 

gin to come out. 
doe nhs dois. rl Se Tes 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. 
7 8heankon... coo. taal 107,000 Drew head % in. and foot £ in. from pipe or tub- 

ing. 
80 do. smi ren 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 5in., 
inside 4.25 in., § in. thick. 

10 | Shrunk on and riveted.......| 175,200 | Sheared one rivet and split the pipe or tubing 
longitudinally at the two rivet holes. 

di Welded ll. oo, a 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. 

2 al. A000 ot E  . 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. ...... --+-5120iI0n., = 75.30in. 
Before fracture........... 80.35in.  74.45in. 

Flongation.......->.:5- 3.85in. 3.85 in.           
  

Sharp snapping sounds occurred at the following loads: 66,900 
1b., 78,000 1b., and 81,100 1b. 

182



    

STEEL SPECIMENS FOR COMPARISON OF 

TESTING MACHINES. 
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TENSILE TESTS OF THREE STEEL SPECIMENS FOR SPRINGFIELD 
ARMORY, SPRINGFIELD, MASS. 

For standardizing testing machine at armory with large machine 
at Watertown Arsenal. 

184 

TesT 14717. 

[Inch section in which fracture occurred is marked thus *.] 

  

  

  

          
  
  

Elastic limit. Tensile strength. 

Diameter. Seciiona) = : 
2 tress per tress per 

Load. square inch. Load. square inch. 

In. Sq. 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 

. 505 .20 13,100 65,500 20, 200 101, 000 

Elongation in |1ongation of Don |, Con- 
2 Jone inch sec- rac. traction| Appearance of fracture. 

tions. tute of area. 

    In. P.el 
0.55 27.5 

. 54 25.5 
. 56 28.0 

Jw. In. 
0.17, 0.38% 
12, 39% 
.19, 37%   

In. Pel 
0.32 59.8 
+32 59.8 
.34 54.6     

Fine silky; cup shaped. 
Fimo siliy. 

0.     
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Test 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 3 3 
tress per tress per 

Load. |g uareinch.] 108d. lsquareinch. 

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 | Flongations Dime ; Soninag, Appearance of 
Marks. : inch sec- ion o : 

2 inches. tions. frie area. fracture. 
ure. 

In. Pet: In, In In, P.cl 
D 2676- 2 0.75 37.5 | 0.29, 0.46% 0.31 62.29 | Fine silky. 
D 2676- 4 37.0 4% .30 .30 64.68 | Fine silky; cup 

shaped. 
D 2676- 6 .76 38.0 .34, 42% «31 62.32 | Fine silky. 
D 2676- 8 .74 37.0 .49,% 25 .30 64.71 Do. 
D 2676-10 +76 38.0 .43,% .33 .30 64.72 Do.               
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Test 14823. 

TENSILE TEST OF STEEL SPECIMENS FOR CALIBRATING EMERY- 
TESTING MACHINE AT SOUTH BETHLEHEM, PA., FOR W. D. GREET- 
HAM, UNITED STATES NAVY, INSPECTOR OF ORDNANCE. 

  

  

  

          
  
  

    

Elastic limit. Tensile strength. 

2 : Sectional 
Marks. | Diameter. area. Stress per Stress per 

Load. square Load. square 
inch. inch. 

In. Sq. in. Lb. Lb. Lb. Lb. 
Z 2768 0.5052 0.20043 8,400 41,910 13,500 67,358 
Z 2784 . 5052 . 20043 11,700 58,379 21,400 106, 760 

Marks Elongation in 2 Elongation Diameter Sa of | Appearance of 
inches. tions. at fracture. area. fracture. 

In. LCL, In. In, In. 2. ct 
Z 2768 0.74 37.0 [0.34, 0.40 0.32 59.8 | Fine silky. 
Z 2784 44 22.0 21.28 .39 40.3 | Silky.               
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Test 14823. 

TENSILE TEST OF STEEL SPECIMENS FOR CALIBRATION OF E MERY- 
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. Dor Square In2inches.| Per inch. 

Lb Lb. In. In 
1,020 5,094 0. 0 
2,040 10,194 . 0003 00015 
5,100 25,485 .0014 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 Elastic limit. 
8,160 40,778 . 0345 01725 
8,364 41,795 . 0362 01810 
8, 568 42,812 . 0387 01935 

13,566 OF 780 Xo snl. i ad 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 [In 2inches.| Per inch. 
inch. 

b Lb. In. In 
1,020 5,089 0. 0. 
2,040 10,179 0002 00008 
5,100 ; . 0009 00045 

, 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 1 
7,956 39, 695 . 0021 00105 
8,160 40,715 . 0022 00108 
8,364 41,730 . 0023 . 00115 
8, 568 42,750 . 0025 . 00123 | Elastic limit. 
8,670 43,258 . 0042 00210 
8,772 43,763 . 0456 02280 
8,976 44,782 . 0469 02345 

13,668 63/108 mL a eee 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 mn. from the neck. 
Appearance of fracture, fine silky; cup shaped.



STEEL SPECIMENS FOR COMPARISON OF TESTING MACHINES. 

TesT 14823. 

Marks, Z 2780. 
Diameter, 0.5050 in. 
Sectional area, 0.20030 sq. in. 
Gauged length, 2 in. 

189 

  

  

  

  

Applied loads. Elongations. 

Per Remarks, 

Total. square |In2inches.| Per inch. 
inch. 

b Lb. In. In 
1,020 5,092 0. 0. 
2,040 10,185 . 0004 00020 
6,120 30, 555 . 0019 00095 
8,160 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 . 00860 
21,521 307,450 Xs: ven es a sudt ae 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, 7 2789. 
Diameter, 0.5053 in. 
Sectional area, 0.20060 sq. in. 
Gauged length, 2 in. 

  

  

  

    

Applied loads. Elongations. 

Remarks. 

Load. Pep square 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 , 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 
21,622 107,800 2. oo ae 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 in. from the neck. 
Appearance of fracture, silky.
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STRESS - LB. PER SQ. IN. 

60000 

50000 

40000 

30000 

20000 

22764) 22773 

10000   
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 (CO. 
OF AMERICA, PITTSBURGH, PA. 

[Inch section in which fracture occurred is marked *.] 

  

  

  

        
          
  

  

          
  

| 
3 rv Triad : Elongation in 2 
Elastic limit. Tensile strength. Tr ches. 

Marks. | Diameter, | Sectional 
. Stress per Stress per 

Load. square Load. square Inch. [Per cent. 
inch. inch. 

In. Sg. in. Lb. Lb. Lb. Lb. 
2 0.5046 0.19999 8,260 41,302 14,590 72,960 0.68 34.0 
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 W72 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 “87 33.5 
12 . 5049 .20021 8,360 41,758 14,590 72,872 .70 35.0 

Elongation | Diameter | Contrac- 
Marks. in inch at tion of Appearance of fracture. 

sections. fracture area. 

In. In. In. Pct. 
2 0.25, 0.43% 0.33 57.2 | Fine silky. 
4 44% (24 .32 59.8 | Silky. 
6 .29, .43* .33 57.2 | Finesilky. 
8 37% 32% .34 54.6 | Silky. 

10 .46,% ,21 .33 57.2 Do. 
12 .46,% 24 .33 57.2 Do.  
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STEEL SPECIMENS FOR COMPARISON OF TESTING MACHINES. 

TENSILE TEST OF SIX STEEL SPECIMENS FOR TITUSVILLE FORGE 

TesT 14947. 

CO., TITUSVILLE, PA. 

These six specimens are in connection with the standardizing of 
the new Riehlé 150,000-lb. testing machine at the Titusville Forge 
Co., Titusville, Pa. 

[Inch section in which fracture occurred is marked thus *.] 

  

  

                    

  

Fey , Elongation in 2 
Elastic limit. Tensile strength. Bohios. 

Marks. |Diameter. Soojional aaa 
* Stress per Stress per i 

Load square Load. square Inch. | Percent. 
inch. inch. 

i 

In. Sq. in. Lb. Lb. Lb. 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 .19642 13,770 69, 045 16,014 80,310 «30 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 . 5044 .19980 13,770 68, 920 16,014 80,160 .40 20.0 

| Hardness. 
{ 

ay i ¥ trac- 
Marks. Elongation in Disaster Coy | Appearance of fracture. 

inch sections. age area. | Brinell Shore 
. ie Fh tL od. | Sclero- 

| *| scope. 

a. In. In. PP, et. | 
2 10.30% 0.09 32 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. 
8.4.32%:.08 .32 59.7 163 28.0 Do. 

10 09 (31% .32 59.8 163 20.0 Do. 
12 20% .13 .32 89.7 | 163 29.0 Do.             
  

Elastic limit not well defined. 

61783°—13—13 
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TesT 14949. 

TENSILE TESTS OF THREE STEEL SPECIMENS FOR BUILDERS IRON 
FOUNDRY, PROVIDENCE, RE. I. 

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. Sectional 8 8 
4 tress per stress per 

Load. square inch. Load. square inch. 

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 .7981 . 50012 23, 562 47,115 36,414 72,808 

aii, ! 5 
Elongation in 8 Hardness 

Helen Diameter| Contrac- : 
ot Iran. one f Appearance of frac- 

ture. ared. | PBrinell | Shore ee 
Inones, | Percents method. | method. 

In. 2. ch 
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.                 
  

#
4



    

CORDAGE—MANILA ROPE—STEEL WIRE ROPE. 
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TEesT 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. 

Wis Nominal Sectional 
ale No. . area. 

ference. Circum- : Stress per 
! ference. Dizmeter. Load. square inch. 

A In. In. Sq. in. Lb. Ib 
1 8.00 8.90 2.90 | 6. 61 48, 400 7,320 
2 8.00 9.10 2.37 6.47 44,500 6, 880 
3 8.00 9.00 2.95 | 6.83 43.700 6, 400 
474 8.00 8.95 2.904 6. 61 45,100 6,820 

| 

From Length of | Weight of | Breaking Ported 
bale No. | sample. sample. length.1 a 

Ft. in. Lb. Ft. 
1%] 17-10 34 25,300 | 1 strand at the splice. 
2-1 18 4 34 24, 000 Do. 
3 1°78 1 34 23.200 Do. 
$i wn 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, ete. 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. 

TrST 14698. 

ADDITIONAL TESTS ON MANILA ROPE. 

  

    

  

          
  

  

        

Nominal— Actual— Tensile strength. 

g Sectional 

He Diame- Circum- : Circum- area. , Stress per 
ter. ference. Diameter. ference. Load. square inch. 

er In. In. In. | Sqin. Lb. Sa. in. 
1 Riles. 0.37 1.35 0.108 1,220 11, 300 
il anaes 5.00 1.80 3.65 2.54 22,100 8.700 
Iie, 11.00 3.85 | 11.85 11.64 71,300 6,130 

3g ” gor adding Sl Ste ngoh eT 
z 

Length of | Weight of | Breaking 
No. sample. | sample. | length. Parted. 

i | | | 

Fldn, 3: 515, Ft. 
1 17.70 3 28,900 | 1 strand 17 in. from the splice. 
2 18. 4 | 14 28,900 | 1 strand 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. 

mple prepared for testing with eye splices at the ends. Splices 
— ks ours before testing. Length between splices about 6 feet. 

  

  

    

  

  

Actual. | Tensile strength. 

Sectional | "| Length | Weight | Breaking 
Creare + “Dish area. Stress per of sample. of sample.| length. Parted. 

ference eter | Load. | square | > inch. | 

| f 
| 

In. In. | Loi stim i Ib, Ft. 
9.90 3.20 | an S00 | 6,200 | 19 | 46 | 20,600 | 1strand at middle 

| | of length. 
! |           

TesT 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- : | Toa: | Diameter. 

| 

mol saa T 5 ; .4 Northend....... 10.85 { 5.47,3.35 
Centers... iin 10.90 | 3,343.35 
South end....... 10.90 | 3.36,3.48 | 

  

Sample prepared for testing with eye splices at the ends. 
Length Dr ends of splices: 3 ft. 9 in. 
Length from inside to inside of eyes: 6 ft. 7 in. 
Splices wet 15% hours before testing. 

  

| | | | 

    

  

  
  

  

    

{ 

Average. | | | Tensile strength. | 
Nomi- Soc. | 50] | 
nal toaal Length | Weight | Breaking Parted 

circum-| ~; : of spl lof sample.| length. | Stress per| > 
ference, Cireum-| Diam- | area. | Load. | square | - ference. eter. i | Ly 

i | . 
| | | | | | 

| | 
In. In, In. |Sq.in.| Fi. In.! Lb. 02 Ft A- Ih, Lb. | 
11 11.85 3.85 | 11.64 | 18 10 60 12 20,750 | 73,500 6,320 | 1 strand at first   | | | tuck. 
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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 ft. 41 in. 
  

        

  

  

  

| | Tensile 
= i : ' trength 

Length of | Weight | Breaking | Circum- : Sectional § . 
sample. of sample.| length. | ference. Diameter, area. Lond. x ae Paried. 

| | I mon. | 
| | 

| i 

mw melon | In mpm 2s. Lb. 
19 5 ¥ 27,754 6. 05 | 1.94 to 2 2.66 24,300 8,209 | 1strand 17 in. 

{ 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. 
  

  

        

  

  

          

  

  
  

        

| Average. 
oi : Nominal 

Length | Weight | Breaking| ~.. P.O. No. oth | cireum- of sample. of sample. length. ference. | Circum- Pidice 

ference. 3 

} ms 
FL In:y LD. “oz, Lh. In. In. In, 

402 (hale 1). shia sat ee nl 18.24 5 34,800 23 2.60 0.85 
492. (NRE 2). ra Cen sn de a 18:9 3 5% 37,600 2% 2.68 .85 
O21 (bate ly oc e. us an Se 18 t 3-2 36,400 2% 2.70 .85 
62L(Dale ZY... a series 15-3 3:4 37,000 2% 2.70 83 
A a a Tan a saves ss a TA re ER 4.9 37,800 3 3.20 1.08 

re rR is ci ae ae 13:3 4 13% | 33,800 3 3.20 1.08 
A02 (DAME HY. i enn siya eis sam ales 1501 13+..0 34, 600 a 5.60 1.79 
40242)... Aas tT ETE 19= ~2 13-10 36,400 5 5.65 1.83 
92 Dale BY. 2. ra sand fa 18 8 13.0 36,000 5 5.85 1.86 

Tensile strength. 

$0. Np, | Sectional Parted. 
3 Toad I Stress per 

*  isquareinch. 

Sq. in. Lb. Lb. 
492 (bale 1)... 0.567 6,300 | 11,100 | 1 strand 8 in. from splice. 
492 (bale2)... . 567 - 6,700 11,8060 | 1 sfrand 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. 
49.0. .916 8,400 9,170 | 2 strands at the middle. 
52... shat. .916 8,900 | 9,710 | 1 strand at the splice. 
492 (bale 1)... 2.51 24,900 9,920 | 1 strand at the middle. 
492 (bale 2)... 2.63 25,900 9,840 | 1 strand 8 in. from splice. 
492 (bale 3)... 2.71 25,100 9,260 | 1strand 28 in. from splice. 

)    



CORDAGE—MANILA ROPE—STEEL WIRE ROPE. 199 

Test 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 this sample 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 alength 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 
Sand 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 Ib.=7,010 lb. 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 1b. 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 prepared for testing with eye splices at the ends. Splices 
i six hours before testing. Length between splices 5 ft. 7 in. to 
6 ft. 6 in. 

  

  

  

    
  

  

  

  

              
  

> Trini : Length of | Weight of | Breaking | Circum- 
P.O. | Nominal size. sample. sample. length. ference. | 

Ft. in. Lb. oz. Ft. In, 
1486 | 2 in. diameter. 18 00 00 13% 25,600 1.35 
1457 | 6 in. circum- 

ference. ..... 17 113 19 00 25,330 6.7 
1457 | 8 in. circum- 

ference...... 17-1 34 00 18,380 9.00 

Tensile strength. 

: : Diame- | Sectional Saying Nominal size. ter. Aron Stress per Parted. 

Load. square 
inch. 

In. Sq. in. Lb. Lb. 
2 in. diameter... 0.43 0.145 1,200 8,270 | 1strand 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 
tot cumfer- |of sample.lof sample.| length. | ference. ter. area. |Stress per 

ence). Load. | square 
{= inch. 

In. Ft. Lb. oz. Ft. In. In. Sq. in. Lb: -t Lh, 
1617 3 18 4 8 30,000 3.07 1.04 0.849 | 7,500 | 8,840 

PARTED. 

P.O. 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 1b. per square inch. 

Test 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 | Break- : 

P.O. | Nominal size. Jr 0 {+ in Shon 
| sample. | sample. | length. | ? 

Pron | ioe TR In. 
Balel.. 1579 | 3-in. diameter. | 18 3 12% 25,750 1.28 
Bale2.. 79:5... qo... 50 18 3 12 | 24,980 1.25 
Bale3.. 1579... doz cr er) i 18- 1 5 8 | 31,100 1.25 

yy | | i | 

Zensils | 
strength. 

Diam- | Sectional 
2.0.1 ctor BE fee) Parted. 

Load. | Stress. | 
| 

Lbs.per 
In. Sq. in. Lb. 8g. im. 

Balel..| 1579 0.40 0.126 | 1,100] 8,720 1 siaed, i from 
end of splice. 

Bale2..| 1579 .39 119 | 1,025 | 8,610 | 1 Sad, 135, from 
end of splice. 

Bale3.. 1579 .40 .126 | 1,180 9,360 | 1 grand, 33 ti from 
end of splice. 

REQUIRED. 

Rope 1 in. and over in diameter must have tensile strength not 
less than 7,000 lb. per sq. in., and rope less than 1 in. diameter not 
less than 9,000 lb. 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. 

  

  

  

| 

1 Tensile 
Nom | h strength 

+4 | Length| Weight | Break- |. 11 Sec- | (required, 7,000 
P.O. of ing Oho isan tional pounds). Parted. 
u cumfer- SAMPle: sample. | length. area. 

ence). Load. | Stress. 

Lbs. per 
In: | Tl4n.} LD. Ft. In. In. VUSg.in. |: Lb, | sq.m. 

1457 8117.9 34 | 19,270 9 3 7.07 | 36,900 | 5,220 | 1 strand 10 in. 
from end of   splice.                   

  

TeEsT 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, 

Name i ; i ¢ ) 
.|nalsize| Length| Weight| Break- ir- tne ed 

P.O. | (cir- | of of | ing |cumfer| Diam- Section Parted. 
ol sample.|sample.| length. | ence. * 7 Stress 
ence). per Load. square 

inch. 

In. Fi iniy Zh, Fi. In. In. |8g.in. 0 ‘LD. Lb. 
11,68 80-181 35 | 22,600 8.85 2.90 6.60 | 43,800 | 6,640 Jind in the 

splice. 
21,68 8-179 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 prepaped 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- titi trata 

P.O. 4 (eir= of of '| ing |circum- Diam Section Parted. 
Ci sample. sample. | length. | ence. 2 i Stress 
ence). per 

Load. square 
inch. 

De (Ft dnd LY, Ft. In. In. Sq dn. 1b. Lb. 
111,75 8118 36 | 23,550 8.75 2.92 6.70 | 47,100 | 7,029 | 1 strand 14 in. 

from end of 
splice. 

2 | 1,745 83:17:10 35 | 20,120 8.95 2.95 6.83 | 39,500 | 5,783 | 1 strand 25 in. 
from end of 
splice.                           

  

TesT 14906. 

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 15 hours before testing. Length between splices, 6 feet. 

Tensile strength 
’ : (required, 7,000 
Nom- pounds). 

inal |Length Weight | Break- |~ Jniome.| Sec- 
P.O.| size | of of} nz {roa yiovat Parted. 

(diame- (sample. sample. | length. : > area. Stress 
ter). per 

) Load. square 

inch. 

In. Fi inl Lh, LB. In. In. Sq. in.| Lb. Lb. - 
1457 2 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- Cir: quired. | sults. 
inal [Length [Weight | Break- ne Di- | Sec- 

P.O, ie of a ol tor Ag. tional Parted. 
iame- sample. [sample. | length. er. | area. Stre 
ter). ence. Load. s Stress 

square | per 
inch [square 

not less| inch. 
| than— 

In. | Fin Lb. Ft. In. In. Sg.in.g: * Lb, Lb. Lb. 
1683 23 18-5 34 | 31,500 | 9.00 | 2.97] 6.93] 58,300 | 7,000 | 8,412 | One strand 

18 in. from 
end of splice. 

1457 23.187 38 126,300 | 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 m.=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. | 

| | 
Pirsttest.o--.. .: Z 700 | 4strandsat edge of lead jaws. | 
Second test. .....| 14,900 | Do. | 

|       
TesT 14797. 

TENSILE TEST OF A PIECE OF $-INCH STEEL WIRE ROPE FOR WATER- 
TOWN ARSENAL, MASS. 

Rope received on P. O. 7454. 
Rope prepared for test with closed sockets at the ends: 
Length of specimen, 71 in. = 5 {t. 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 STEEL WIRE ROPE FOR WATERTOWN . 
ARSENAL, MASS. 

Rope received from storehouse. 
Rope prepared for test with closed sockets at the ends. 

  

  

  

              
  

  

  

  

DIMENSIONS. 

Diameter of wires. 
Nominal | Length Diame- | Number Nuinber neler ol vn 

P..0. size (di- | between ter of of of Wires Core. 
ameter). | sockets. rope. strands. Strands, | Inches. 

In. Ft. in. In. 
1563 2 9 7 0.39 6 ST Ln, 0.017 | Hemp. 

1255 3 9 7 .53 8 19 { ’ 02 sisal or hemp. 
1563 + 9 7% we 8 AG] tant .030 Do. 
1660 % 9 4 .61 6 Ly sg .028° | Hemp. 

6 .015 7454 2 5s .81 6 41 { 2 1013 } Do. 

Nominal | Tensile a 
$120, strength.’ Parted. Required. 

In. Lb. Lb. 
2 12,400: J Oistrands at soeket: oo Lr I et ai a ds 10, 600 
i 155900 7 Strand Ab B0CKEL. a. a tie i Ves edn ate ann sea tine win ie 19,000 

Sr 24,800 i '2 strands 30. In. fromend of socket... ........ nl lil I 24,000 
= 26,7003 1 strand 36:0. fromend'ofsockel. cL 0a. Lo ala | 24, 600 

3 42,200. ‘3 strands 13 in. fromendofsocket. .... 0 .. lh en 35,000         
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Test 14921. 

TENSILE TESTS OF $4 AND % IN. STEEL WIRE ROPE FOR WATERTO WN 
ARSENAL. 

Rope received from storehouse on P. O. 1910. 
Rope prepared for test with closed sockets at the ends. 

T5-IN. EXTRA PLIABLE HOISTING ROPE PLOUGH STEEL. 

  

  

| { 

Number ! : Length 4 . i 
Size Number | of wires | Diameter: | Td 

diameter. between of strands. per of wire, Core. Breaking strength. 
> : strand. 

In. TL, in, In. 
Required. ..... Sil lh 6 37 | wad saws Hemp...| Not less than 12} 

! net tons. 
Results. ...... 0.61 9 8% 6 37 | 0.027 .|...do....1 28,700 Ib,               
  

Parted: Two strands 13 in. from end of socket. Complies with 
requirements. 

3-IN. EXTRA PLIABLE HOISTING ROPE PLOUGH STEEL. 

  

  

  

| 
Number | 

: Length : : { 
Size Number | of wires | Diameter ; 

diameter. hsiwesn of strands. per of wire, | Core. | Breaking strength. 
3 * strand. 

In. Ft. in, In. | 
Required.... Se ees 6 BT ih senor naans lars nnvie is Not less than 23 

| 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 COVERED WIRE ROPE BRIDLE FOR USE 
WI zr SEACOAST ARTILLERY TARGETS FOR WATERTOWN ARSENAL, 
MASS. 

The bridle consists of a piece of five-strand, 19 wires per strand, 
wire rope, covered with marline. Diameter of rope 0.83 1n., circum- 
ference 2.66 in., measurements over marline covering. 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 2% in. diameter by 4 in. 
long spliced in. The splices were tapered and served for 10% in. 
with 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. 

  

  

  

      

Elongations on 100 in. 
3 engths. 

spp Sr lo Ey 
load. inch. 

A B. 

Lb. Lb. In. In. 
200 185 0.05 0.15 
400 369 .07 17 
600 555 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 63 
7.000 6,460 61 69 
8,000 7,395 70 £2 
9,000 8,320 81 90 

10, 000 9,240 90 1.00 
11,000 11,600 1.62 1.14 
12,000 11,080 1.30 | 1.15     
  

At 12,900 1b. (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 lb. 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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TrsT 14770. 

TENSILE TESTOF A MANILA ROPE BRIDLE FOR USE WITH SEACOAST 
ARTILLERY TARGETS FOR WATERTOWN ARSENAL, WATERTOWN 
MASS. 

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 10% 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 4.05 . 0405 4.40 . 0440 
800 267 4.45 . 0445 4.80 . 0480 

1,000 334 4.85 . 0485 5.15 .0515 
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 1113 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 5,00 1 irs ao QY es peas Rov,               
  

1 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 1b. (7,345 lb. 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. 

PE FRA RED 

20000 

19000 

18000 

17000 

16000 

15000 

14000 

13000 

12000 

11000 

"10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000   
02 .04 .06 .08 J mn 14 16 

TESTS 14770-14777 ELONGATION - IN. PER IN, 
TENSILE TESTS OF BRIDLES 

FOR SEACOAST ARTILLERY TARGETS
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STRESS-LB. PER SQ. IN. 
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TeEsT 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 2% 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: 
101 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. : 
Sectional area: 0.5541 sq. in. Total: 1.1082 sq. in. 

DETAILS OF ELONGATIONS. 
  

  

  

Elongaiions on 100- 
. inch length. 

Applied Se g 
load. inch. 

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 
2,771 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 1.28 
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 80,000 {oie ios: ®           
  

1 Tensile strength. 

At 16,624 1b.=30,000 Ib. 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,



a 

CORDAGE—MANILA ROPE—STEEL WIRE ROPE. 213 

STRESS-LB. PER SQ. IN. 
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TENSILE TEST OF A MARLINE COVERED STEEL WIRE ROPE BRIDLE 
FOR USE WITH SEACOAST ARTILLERY TARGETS FOR WATERTOWN 
ARSENAL, MASS. 

[1 piece 36 ft. long, } in. diameter. 5x 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 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 
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 body 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 
ength. Applied | Stress per lehe 

load. ot 

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 wo 
2,164 4,000 .43 .39 
2,705 5,000 .54 51 
3, 246 6,000 . 64 . 60 

v 3, 787 7,000 .80 ot 
4,328 8,000 .90 . 88 
4, 869 9,000 1.04 .99 
5,411 10,000 1.19 1.10 

5,952 11,000 1.38 1.32 
6,493 12,000 1.40 1.37 
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 1.71 
9,197 17,000 1.89 1.82 
9,737 18,000 1.95 1.88 

10,279 19,000 2.04 1.96 
10,820 20,000 2.13 2.04 
11,361 21,000 2.15 2.10 
11,902 22,000 2.23 215 
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 

17,312 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 | 2.9 
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)           
  

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. IM. 
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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 ft. 3 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, 10} 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. 
  

  

  

Elongation on 100-inch 
Applie d Sp Doz length. 

loads. ihch. 

A. B 

Lb Lb. In In. 
106 200 0 0. 
211 400 0 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 71 82 
5,281 10,000 .80 .93 
5,808 11,000 .87 1.02 
6,337 12,000 .96 1.15 
6,864 13,000 1.056 1.25 
7,393 14,000 1.15 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 1.7% 
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 27,000 1:9 2.18 
14,787 28,000 2.02 2.25 
15,315 29,000 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 2.01 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 [©] ®)             

1 Tensile strength. 

At 26,403 1b.=50,000 1b. 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 IN. 
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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. : 

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 TO 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. 

REPORT OF 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. 

0 RS Ne LS a SE SR SR ra EI NE TR 0.20 
VM aNANeSE oi aie i ch amas tan te A Res re Sn ss ne a .49 
DCO. cv re Ee RN a . 005 
SORE. ei i er eR LL TS Sn .019 
PROS DOrS: te Es HL laa Saar er Bi aa a 5 2 Yaa soe .010 

PHYSICAL TEST. 

[Mean of two tests.] 

Elastic limit, 64,800 1b. pr sq. in. 
Tensile strength, 74,200 1b. 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.
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Elevating Screw No. 3. Elevating Screw No. Elevating Screw No. 5. 

PHOTOGRAPH FROM NEAR COLLAR. X 100. PHOTOGRAPH FROM NEAR COLLAR. X 100. PHOTOGRAPH FROM NEAR COLLAR. X 100.  



 



  
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. 3, 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 not so large asin No.3. In thisscrew thereis evidence 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 Seon heated to a very high temperature and allowed to 
cool extremely slowly. 

Elastic limit, 39,400 lb. per square inch. 
Tensile strength, 77 900 Th. per square inch. 
Elongation in 8 in., 1.75 per cent. 
Contraction of area, broke in threaded section.



 



    

RUBBER. 
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TesT 14679. 

TENSILE TESTS OF COVERING R oer FOR WATERTOWN ARSENAL, 
MASS. 

Length of specimen, 10 in. 

Elongations taken on gauge length of 2 in. 

  

  

  

              

: Elongation in 2 Tensile strength. Tnehes: 

: 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 | Roll 2.   
  

Test 14689. 

TENSILE TEST OF RUBBER FOR WATERTOWN ARSENAL, MASS. 

  

  

  

      
  
  

  

        

| Tensile strength. 

: Thick- | Sectional 
Marks. Width. ness. area. Stress per 

Load. square 
inch. 

In. In. Sq. in. Lb. Lb. 
Rod foundation subber... 0. cai. ciasaisaces 0.83 0.45 | 0.374 310 830 
Covering TUDDer: .. os ci iene t de sit ans s ens .92 49 | . 450 520 1;160 

| 

Elongation in 2 
inches. 

Marks. Remarks. 

Inches. | Per cent. 

Red foundation rubber, CTA, 3189-19485, 6.7 335 | Fracture in center of gauge 
F 202B, May 29, 1911. length. 

Covering rubber, CTA, 3189-19485, F 202C, 1.0 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.| THICK] tion) Sis Remarks. 

LES Load. | . PT |Inches.| Fer 
* | square "1 cent. 

inch. 

In. In. [Sq.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 near first 
ber. mark on specimens.                   
  

TesT 14731. 

TENSILE TEST OF COVERING RUBBER FOR WATERTOWN ARSENAL. 

  

  

  

Tensile strength. Elongation in 

: Thick- | Sectional 
Marks. Width. NESS, ares, Siress : 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. 

Ye overing rub- .90 .63 . 567 295 520 1.00 50.0 Do. 
er.                   
  

Length of samples, 10.25 inches. 
length of 2 inches. 

TesT 14898. 

TENSILE TESTS OF COVERING 2 Leos FOR WATERTOWN ARSENAL 

Elongations taken on gauged 

  

    

  

                

Tensile strength Elon : 
. : gation in 

I Se 2 inches. 

: Thick- | Sectional Required elonga- 
Marks. Width. | “ess. |” area. Stress tion. 

per Per 
Load. square Inches. cent. 

inch. 

Covering rubber: In. In. Sg. in. Lb. Lb. 
ds-inch....... 0.99 0. 54 0.534 461 863 | Not less than 75 4.50 225 

percent nor more 
8 than 150 per cent. 

$inch........ .99 . 54 . 534 430 805: cies as 4.40 220   
  61783°—13——15 
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Test 14928. 

TENSILE TEST OF COVERING Fehr FOR WATERTOWN ARSENAL, 

Rubber received on P. O. 1819. 
Length of sample, 10 inches. Elongations taken on gauged length 

  

    

    

of 2 inches. 

Dimensions. Tensile strength. Flontstion in2 

: Sectional 
Kind. Tid area. Stress 

z ‘hick- per 
Width. TIGES. Load. square Inches. | Per cent. 

inch. 

n. In. Sg. in. Lb. Lb. 
Covering, J-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. 

Test 14963. 

TENSILE TEST OF COVERING OE FOR WATERTOWN ARSENAL, 

Length of sample over all, 12 in. Elongation taken on gauged 
length of 2 in. 

  
Strength, 

  

: Thick- | Sectional | Tensile [stressper| Elongation in 
Marks. Width. | hess. | area. load. | s ate 2 inches. 

ch. 

In. In. Sq. in. Lb. Lb. In, | Perc. 
Covering Ji. cecennmssvsosioesse 1.09 0.57 0.621 728 1,172 1.35 167.5     

  

    

  

  
  

Required: Tensile strength of not less than 600 lb. per sq. in. 
Elongation of not less than 75 nor more than 150 per cent.



    

GUN CASTING. 
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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° from the 
‘previous one in alphabetical order. 
  

Marks. 

  Average. 

A, B. C. D. 

  

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 * 
Diameter at top of cylinder (exterior)..... in. 20.012 28.995 28.995 29. 002 29. 000 
Diameter at bottom of cylinder (exterior).in..| 29.010 28.995 28.992 29. 000 : 
Yengthofcylinder, .... nic te ven os in..} 9.951 9.751 9.752 9.751 9.751               
  

The maximum fiber stress in the specimen was computed by the 
following formula: 

3 (R2—R?) 0 
IR: 12 R? 

in which P =pressure in the bore in lb. per sq. in. 
0 = elastic limit of the RE 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-lb. per 
sq. in. 
 atitating the values for R, and R in the above formula 

P=.035578 6 

drom 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.) The 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 side 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 III of the specimen. The micrometer touched 
the center of Section VI. 
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4 Micrometer. Steel tape. 

Internal os 5 
PIessure | qnecimen : . | Remarks per square : . | Elongaticn . _ | Elongation : 

inch. bedSQare Reading. Aporasein of material Sinn of material 
: * | perinch. : per inch. 

Lb. Lb. In. In. In. Ft. in. 
0 0 1.0000 0 0 7 5 

534 15,000 1. 0000 0 0 3 
712 20, 000 .9990 .0010 . 0000345 
889 25,000 9986 .0014 . 0000483 

1,067 30,000 . 9968 . 0032 S000 rn ma i 
1,245 35,000 . 9947 . 0053 wOO0I828: 1. cod. nadie Lodtign 

534 15,000 1.0050 =,.0050 ==000172 |... fc of. nena 
1,281 36,000 . 9945 . 0055 LO00390: 4.x. Tos, rola so Flash 

imit.! 
1,316 37,000 . 9943 . 0057 S000197 0. sein nail usw 
1,352 38,000 9940 . 0060 000207 = fo. i to La ©) 
1,388 39,000 9933 . 0067 FOND i aR aa 
1,423 40,000 . 9925 . 0075 COBB a ac fn ao a 

534 15,000 1. 0060 —. 0060 |—. 000207 7 7% 00069 
1,459 41,000 . 9855 .0145 000500 ms] ce a (3) 

[Load held for 10 to 15 minutes while photographs were taken 
1,494 42,000 . 9356 . 0644 0228 as 

534 15,000 . 9450 . 0550 . 00190 7 3 00212 
1,530 43,000 . 7950 . 2050 00707 > (ooo os intes a0 : 

534 15,000 . 7480 . 2520 00870 7 733 . 0086 4) 
1,565 44,000 . 6650 .3350 OUVS Ls ea 

534 15,000 . 6880 .3120 0108 7 8 01165 
1,601 45,000 . 4600 . 5400 OUR oe. el adi a 0 

534 15,000 4750 . 5250 .0181 7.9 0199 
1,637 46,000 .3970 . 6030 0208 dea ee aa 

534 ,000 . 4300 . 5700 .0197 7 9% . 0205 
1,708 48,000 . 2930 . 7070 SORA fe a A a 

534 15,000 .3290 . 6710 .0231 7 9% .0241 
1,760 49,470 (5) ®) Oy arb. . orate ees oh a     
  

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 specimen. 

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. Itoccurred on aline between the micrometer and Leak 
A in Sec. VI. The blowhole where leak A occurred can be seen just to the right of the fracture in photo- 
graph 4. 

5 Pitimate strength. 

After removal from the testing fixture the edges of the fracture 
were 2 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 z to obtain the increase in circumference 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 leads to the 
conclusion that the specimen was not perfectly cylindrical and that 
the reading was taken on what was originally a long 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 lb. shows that 
at that time the specimen had reached a truly cylindrical form. The 
se; 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.
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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 | SITess 
Re- fie stress per | Obtained Marks. Kind. } ; tional | Load. r per 
quired | Thick- area square | (ore 

Width. | thick- [nessob- 2 inch. Ya 
ness |tained. 2 

(about). 

In. In. In. |8q.in.| Lb. oz Lb. Lb. 
Ari cress wi mvirey Brown.. 1] 0.003 | 0.0027 | 0.0027 | 25 2 7,000 9,300 

do. 3 .003 0027 | .0027 | 23 12 7,000 8,790 
or d0. i .003 0027 | .0027 (26 2 7,000 9,670 

40s. 1 .003 0027 1.0027 122 1 7,000 8,170 
Bio se Jodo. 5: 1 .003 0030 | .0030 | 18 9 7,000 | 16,180 

..do. 1 .003 0030 | .0030 | 18 & 7,000 | 16,100 
«do. 1 .003 0030 | .0030 | 19 3 7,000 | 16,390 
..do. 1 .003 0030 | .0030 | 16 6.5 7,000 | 15,460 

reese mi nena. do. 1 .003 0025 .0025122 2 7,000 8,850 
Sido. 1 .003 0025 | .0025 | 20 6.5 7,000 8,160 
.Jd0. 1 .003 0025 .0025 | 23 7,000 9,200 
..do. 1 .003 0025 0025 119 8 7,000 7,800 

Dri oa eh i 40, 1 L003 | .0023 0023 | 16 1 7,000 | 16,980 
..4do: 1 .003 . 0023 .0023 | 14 10.5 7,000 | 16,370 
«do... 1 .003 . 0023 .0023 1 15 15.5 7,000 | 16,930 
do. 1 .003 .0023 0023115 1 7,000 | 16,540 

Bi te ress sudo. x .003 . 0033 .0033 | 19 7,000 | 15,750 
-.4d0. 1 003 | .0033 a033: 122 5.3 7,000 | 16,770 
240.5: 1 003 | .0033 0033 | 21 13.5 7,000 | 16,610 
«40... 1 003 | .0033 0033 | 19 3.5 7,000 | 15,820 

Pim cde enyee Tita +40... 1 003 { .0031 0031 127 9 7,000 8,890 

-.do. 1 003 | .0031 | .0031 |26 1.5 7,000 | 8,410 
..do. 1 003 0031 0031 | 25 10.5 7,000 8,270 
-.do. 1 003 | .0031 | .0031 |26 2 7,000 | 8,420 

ol EE .. 40. i 003 0030 0030 | 28 7 7,000 9,470 
qo. 1 003 0030 0030 | 27 8.5 7,000 9,170 

..do. 1 003 0030 0030 {26 7 7,000 8,810 
dos 1| -003| .0030 | .0030 | 24 7 7,000 | 8,140 

Qe ie TT wns dO 3 003 0036 0036 | 17 15 7,000 | 14,980 

..do, 1 003 0036 0036 [19 3.5 7,000 | 15,330 
a 1 003 | .0036 | .0036 | 20 4 7,000 | 15,620 
do. 1| .003| .0036 | .0036 |18 14 7,000 | 15,240 

Hens ineain: inten: ea QOeiy 1 003 0047 0047 | 26 3.5 7,000 | 15,570 

re l0 1 003 | .0047 | .0047 [25 3 7,000 | 15,350 
240... 1 003 0047 0047 | 25 3.5 7,000 | 15,360 

veidosis 1 003 0047 0047 | 26 6 7,000 | 15,610 
Erni ate do... 1 003 0027 0027 | 21 14 7,000 8,110 

+.40... 1 003 0027 0027 1.23. 1 7,000 8,540 
+40. 1 003 0027 0027 (23 1 7,000 8,540 
ido: 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 Ib. 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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TENSILE TESTS OF BLUE-PRINT PAPER MADE FOR THE ORDNANCE 

  

  

  

  

  

  

  

  

  

  

  

      

    
  

  

  

  

  

  

  

  

Dimensions. \ 

Sec- Required | Stress ob- 

Marks. Re- | Thick-| tional | Load. | Stress per | tained per 
uired | ness | area Square square Width] JLo | RES . inch. inch. 
ness. | tained. 

In. In. In. Sq.in 1: Lb. oz. Lb. Lb. 
?, WEMIRE all J CORE Tor WS 1 (0.0042 [0.0054 [0.0054 2 1.9 5,000 4,080 

1 .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 

AVeIage. ou. onal oe Bilas re ee ee 14,505 

Brass oer sit ae aa ae 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 20 8.0 5,000 6, 550 

AVEIaZB., vo. visio Hohn soi fining oS aairas i ais pies oe Bese aa oman hai Sa adie ay 6,228 

Cn sl Aa 1 |.0042 |.0045 |.0045 | 22 8.0 5,000 5,000 
1 .0042 | .0045 | .0045 2177.3 5,000 4,760 
1 .0042 | .0045 | .0045 21 6.0 5,000 4,740 
1 .0042 | .0045 | .0045 25 14.0 5,000 5,300 

A VC aE ll» ene oh Jee sw) Ser as a Sl sa aN Se rr Sl veh 1 4,950 

De a 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 

AVE ABe r  a l  he lh Ley sage 6, 595 

Reed ny i .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 2 55 5,000 4,960 

Average. cnn dn a A Lr MA NR Sa Re 5,473 | 

Besse ca ab 1 |.0042 | .0048 | .0048 2 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 11.5 5,000 5,770 

AVOIAER 0 cei be i via Hie sien se A a Sig Fe fies Saks 5,523 | 

BL. te nn 1 .0042 | .0045 | .0045 25 10.5 5,000 5,700 
i .0042 | .0045 | .0045 2 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 

AVEIAGR. «oes. at i deine CT ats Pais Ta win ah a Yrs = via si AO wd date uo ee eke 5,080 

Be er a 1 |.0042 | .0048 | .0048 2 10.5 5,000 4,920 
1 |.0042 | .0048 | .0048 26 3.5 5,000 5,460 
1 1.0942 | .0048 | .0048 2 5.5 5,000 4,650 
1 | .0042 0048 0048 22 11.0 5,000 4,720 

AVOIaE0. i ee Sh festa [Si eS im nn Cs ae Yes awe se 4,938 

Quiiatiinsissomvnas oases, 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 Nn. 9.5 5,000 4,290 
1 |.0042 |.0050 | .0050 23 15.5 5,000 4,790 

AVOTAZB nv. thse via jrrvan nese s Er sr PASE trot cP mar ra nes ma art been ans aan 4,778 

Hoa ve vets Taso ams nus 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 0. 5,000 6,240 

AYO OE en Se as a Sn ay vee sate saa ws ales ons ms i nen sae Aen sa cn 6, 268                 
  

1 Does not comply with the specifications.
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Tensile tests of blue-print paper made for the Ordnance Office, United States Army—Con. 

  

  

  

  

  

  

  

  

Dimensions. . 

Soc- Required | Stress ob- 

Marks. Re- | Thick- | tional | Load. | Stress per | tained per 
: uired | ness area. a d 

Width.{ 30. | ob- inch. inch. 

ness. | tained. 

In. In. In. | Sq.in.| ‘Lb. oz Lb. Lb. 
Hoh er i gids 1 [0.0042 [0.0048 [0.0048 2 5.0 5,000 4,230 

1 |.0042 |.0048 |[.0048 | 21 1.0 5,000 4,380 
1 0042 0048 | .0048 19 0.5 5,000 3,960 
1 0042 0048 | .0048 20 6.0 5,000 4, 240 

£5 SMR nc at ORBLE lhe I i cian 08 Hes Sr ge i een GY 4,203 

asses nan sae is Rd 1 0042 0046 0046 19 4.5 5,000 4,190 
1 0042 0046 0046 20 8.0 5,000 4, 450 

0042 0046 0046 19 14.0 5,000 4,310 
1 0042 0046 0046 20 8.5 5,000 4,462 

ANE Ae. een a tetas 14,353 

I namie nn 1 0042 | .0046 | .0046 19 11.0 5,000 4,270 
x 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 

AVE. dd i Ee eee a Pe saa ee 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: 

Test 14950. 

TENSILE TESTS OF BLUE AND BROWN PRINT PAPER FOR WATER- 
TOWN ARSENAL, MASS. 

  

  

  

  

  

  

  

  

  

: ; Stress 
. : Thick- [Sectional : 

Mark. Width. ness, py Load. per Square Kind. 

In. In. Sq. in. | Lbs. oz. Lb. 
Ah asin ager 1 0.0049 0.0049 22 123 4,640 Blue print. 

1 .0049 .0049 20 3 4,130 Do. 
1 . 0049 .0049 24 43 4,950 Do. 
1 . 0049 . 0049 25 7 5,190 Do. 

AVOIAB, sun svs =a snls sien stance s]ssssions sen)toisnsarsmilsesssvesrons 4,728 

BT 1 0045 .0045 2% 73 5,650 Do 
1 0045 . 0045 26 5 5,850 Do 
1 0045 . 0045 25 9% 5, 680 Do 
1 0045 . 0045 25 4 5,610 Do 

AVELage. . i. on AA in ro edee ss en dy tee ves Tove) re aes i aie 5,698 

AL ia 1 0031 .0031 26:2 8,420 Brown print. 
1 0031 .0031 28 9 9,210 Do. 
1 0031 .0031 23 1 8,200 Do. 
1 0031 .0031 25 9 8,240 Do. 

AVOPRZR. . oar Nuss sits ds ipso cnn ]f sans s dain) es sie ns bas 8,518 

Brl, indie iei dines 1 0030 0030 19 8% 6, 500 Do 
1 0030 0030 19 15% 6, 650 Do 
1 0030 20 92 6, 860 Do 
1 0030 0030 20 123% 6,920 Do 

AVEIRE0. oe is visne anne ciiinle ciitonss tienes is fuss sins hmsse 6,733                 
 



    

ANCHOR BOLTS. 
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Test 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. ii : 
> tress per Stress per 

Load. square inch. Load. 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 1 40, 000 40,000 62, 200 62, 200 
X7942 D 1.129 1 41, 500 41, 500 62, 800 62, 800 

Elongation s 
in 8 inches. Dion Cone 

Marks. Elongations in inch sections. : at op Appearance of 
rac- 0 : 

Inches oa ture. | area. 

In. Im, pL. 
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 | Fine silky. 
X7942B | 2.56 | 32.0 «21.24 23 .29 ~.15%.84 27 .23 «JV. 60:4 Do. 
X7942C | 2.56 | 32.0 23 24 28 01% 46° 27 .25 22 .74| 57.0 | Fine silky; 

ol shaped. 
X7942D | 2.531316 2 26:27 04%. 48:25 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 pressure was released, cracks were developed at the 

inside of bend on all four specimens. 
238



    

MISCELLANEOUS TESTS OF STEEL CASTINGS. 
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Test 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 eat 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. 

TrsT 14953. 

TENSILE TESTS OF FOUR SAMPLES OF STEEL CASTINGS. 

[Inch section in which fracture occurred is marked thus *.) 

  

  

  

      

  

            
  

  

  

Elastic limit. | Tensile strength, | FIgugation in 

Marks. Diameter. Sectional 
. Stress per Stress per Per 

Load. square Load. square | Inch. cent 
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 

Di Cc Hardness. 
Elongation in ame: ONuag. Appearance of 
inch sections. fra fracture. 

> Shore. | Brinell. 

In. In. In. Per cent. 
4-13-12........... . 0. 14% 0.07 0.46 15.3 19.5 131 
4-13-12%._ = 13% .08 . 46 14.8 19.5 131 
4-19-12... . .08 S11 .47 11.7 20.0 137 
4-19-19%. cis, 10% 13% . 47 1.7 20.0 143 

  

      

  

              
) Tested castings shall be of three classes, ‘‘hard,” ‘‘medium,” and 

240



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. 

'‘Pensile strength, pounds persq. MM... ........ie sain: 85,000 70,000 60, 000 
Yiold point, portds per 8Q-in. te... Lees itive, 38,250 31,500 27,000 
Klongation, Percent, NZI... o.oo av. aan 15.0 18.0 22.0 
Contraction of area, percent... ...c..  .isiiy lin sagas: 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. C. | Mn. Si. S. P, 

| 

Marks | 

Benslon 4-18-12......... cco iie eth sai iii ns 0.24 0. 62 0.265 0.059 0.045 
Tension 4=13-12....00... colds vie .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 .24 263 . 262 . 060 .045 
Bending 4-19-12 27 | .55 .203 . 059 . 046 

  

61783°—13——16



  

  

 



    

PRIVATE TESTS. 
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PRIVATE TESTS MADE DURING THE FISCAL YEAR ENDED 
JUNE 30, 1912. 
  

  

  
  

      

    

  

   

Date. Material. Name. City and State. 

1911. 
July 20 bSteel.. oui. coda The Wyman & Gordon Co...... Worcester, Mass. 
Aug, 16 { Semistee]....-......... The Pickering Governor Co..... Portland, Conn. 

W61Cord: o.oo a Tucker & Carter Rope Co. ...... New York, N.Y. 
26 | Concrete cubes......... Henry: W. Hayes... i... ian Boston, Mass. 
oO Ste0) i Sd Coe Brass Mauujaginring Co ....| Ansonia, Conn. 

Sept. 2|C 0 2 crete building LF, Schier..caccocsseic acest. on Buffalo, N. Y. 
oc 

2a. 00. 5-5 vss James M, Roache. .........:.5-. Arlington, Mass. 
23 Swivel... ad hyd Foundry & Machine | Weatherly, Pa. 

5}... 00. Crone. tii sare] s ns 00nans srs was a Ss en Ree 4 Do. 
5 | Breaker links.......... Flymo Cordage Co... oi: North Plymouth, Mass. 
HEE THT 0 Maen NO UR © SS SN SR Do. 
6 | Rubber belting........ Bova RubberCo....-.. 5.0. Chelsea, Mass. 
.7 | Concrete cubes.........| City civil engineer............... Dayton, Ohio. 
FHColumns. o.oo is Louis Yoe C2 fae)... aeviss East Boston, ns 

11 Conus eabes.......: H.P. Tucker... ....oai0 Boston, Mass 
dos, on. Boston oioa R.B.Co....:: Do. 

IGA. ea HH. 0. Tucker. .........00 a Do. 
18 Breaker links... Plymouth Cordage Co........... North Plymouth, Mass. 
15.7 8feck ae... Lenox Motor Car Co............. Jamaica Plain, Mass. 
18 SE cubes..... HB, TUOReL. iby ciiuesns Boston, Mass. 
20 i Columns,,.........:-.. Joseph Miller Column Co........ Cambridgeport, Mass. 
28] C o x c 1: ete building | Smith Bros. Concrete Co........ Watertown, Mass. 

oc 
28 Je. .xs G0. ie atE J:S/Bellancat.- 22... NA dh. Buffalo, N. Y. 
30 Concrete enDes.cu... «0 HH, B. TUCKEY... coca sidvissensass Boston, Mass. 

Oct. 2|C 2 Be crete building Joseph Ryan & Sons............ Buffalo, N. Y. 
ocks 

4 | Castiron.............. Richmond Iron Works.......... Richmond Furnace, Mass. 
4:1-Stee) wile....:... 2 Stanley Motor Carriage Co ...... Newton, Mass. 
6 | Shackles and swivels..| Fletcher & Crowell.............. Portland, Me. 
9 | Concrete cubes....... HE. Pucker... . o.oo ache Boston, Mass. 

13 | Manila rope.... Boston Elevated R. R.Co...... Do. =» 
ri Controtocabes ys... i A rn a Do. 
39 Steel........o indianapolis Drop Forging Co...| Indianapolis, Ind. 
20' | Concrete cubes Boston Elevated R. R. Co...... Boston, Mass. 
20 | Shackles......... Fletcher & Crowell.............. Portland, Me. 
21 | Chimney brick...... M. W. Kellogg Co.... ...| New York, N.Y. 
21 | Clay building blocks...| E. B. Reed..............- ...| Buffalo, N.Y, 
23 | Sash chain Bridgeport Chain Co....... ...| Bridgeport, Conn. 
23 | Steel The Marlin Firearms Co......... New Haven, Conn. 
231-1 as. do ..| The Pennsylvania Ry. Co....... Altoona, Pa. 
24 | Limestone cubes.......| The Victoria Limestone Co...... Bowling Green, Ky. 
24 | Bronze coupling....... Coin Valve Co... rn. i Boston, Mass. 

Nov. 6 Steel..... oo... Lorraine Manufacturing Co...... Pawtucket, R. I. 
4:1... A. ii era General ElectricCo............. Schenectady, N. Y. 
7. {:Conerete cubes....... lL JB. Tacker. . ....... co ie .h Boston, Mass. 
71C 0 ROX cre 8% e building SchultzTce Co.....c.crone enn Buffalo, N. Y. 

ocks 
7 Jreiens Qo..u 0. an Alexander M. Bellony........... Do. 
8 | Mortar cubes.......... le PneRer adh rn Boston, Mass. 

15 | Concrete cubes. ........| Boston RD ertod R.R.Co..v.. Do. 
18 | Mortar cubes.......... beker ot Do. 
UHR ee inet Ber ORI IR  a Do. 
2% do, Simpson Bros. (Corp.).......... Do. 

Deo, <5 Colman. i.. ou. ves United States Column Co....... Cambridge, Mass. 
§ v'Coneretecubes........ | FL. F-Tacker. oo... 2 lial Boston, Mass. 
6 | Cast stone column..... Hoyt BE. Fuller... oh. asc i500 Natick, Mass. 
7 1 Concretecubes...t.... i BH. P. Tucker... ....0%, 5 sas Boston, Mass. 
7 Rove me nw Re A. C. Lawrence Leather Co...... 0. 
Bi THe. ln The:Ohlo Clay Co... v.00 Cleveland, Ohio. 
9 Rubns bejting......-. Revere Rubber Co.............. Chelsea, Mass. 
O00) era en J. W. Mitcholl.eee--...25 50205 Boston, Mass 
9 ioe cubes......... Hop, Tueker........ 0.005 Do. 
2 Drv gears. ........ Bandon Coupler Co............ New Yo: N.Y. 

dO a a se AD ra ae Le irs 0. 
26 | Swivel and shackle.... Weatherly Foundry & Machine | Weatherly, Pa. - 

20. 8teek..... Edward A. Tucker (Inc.)....... Boston, Mass.       
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Date. Material. Name. City and State. 

1912. 
Jan, "SS {Steel ....0.. 00000 New York Air Brake Co........ Watertown, N. Y. 

8 | Steel rollers.....-.uz-.. American Steel & Wire Co...... Worcester, Mass. 
9 Swivel... cocina Fletcher & Crowell.............. Portland, Me. 

12 Siest ii os set env Stanley Motor Carriage Co....... Newton, Mass. 
16.1. Rope... ca iver -Tase Rinek Cordage Co............... Easton, Pa. 
19 Sto] music wire....... National Piano Co..,............ Boston, Mass. 
23:1 Eyebars.... ix .0... Yong Island RB, R.Co......:-:.- Jamaica, N. Y. 
26: 8teel.. ones nl sd Lenox Motor Car Co.............| Boston, Mass. 
30:}...=- dosent: 00 wiles RE aL So Te Nn Do. 
SQ Troma. ou e Dr. Chas. F. McKenna.......... New York, N.Y. 

Feb = 1-1 Eyebar..... 0... Long Island R. R. Co........... Jamaica, N.Y. 
2 | Aluminum Salt bronze. Non Soronive Metal Manufac- | Watertown, Mass. 

uring Co 
7 Shackle. ot ett oa Fletcher & Crowell... ......c.0.. Portland, Me. 

14 L.Stcel....:... cara J: W: -Mitchell.................... Boston, Mass. 
17 | Co 2 crete building | Ralph Silvestro................. Medford, Mass. 

locks. 
21 Steellinks.....c.. 0. The Thomas Laughlin Co....... Portland, Me. 
21 Column... 5... 08.0 Daniel Buckley, 20... 000% Dorchester, Mass. 
23 1 Canvas belt...........: ie Fighters Fearnaught Belt | Boston, Mass. 

0. 
24 R00) ce vale ain swans Erie Forge Co..-i-oi au ich. Erie, Pa. 

Mar. "6: Sione.coi...... 0.000 Columbia Finance Co........... Spokane, Wash. 
7 Mose) maetal....... The Bayon Casting Co... .-: .- Bayonne, N. J. 
S Jot edad tied ivi vl e se ce cen Shwe wk be 0. 
8 Stoel. i SE Nr LE Bethlehem Steel Co... in .0000 South Bethlehem, Pa. 

11 ind Springs........- Standard Coupler Co............ New York, N.Y 
3518)... . ol ates Pennsylvania RB. BR. Co.......... Altoona, Pa. 
16 c 0 n oe ete building | Zoel A. Houle.......-....-.... 5. Watertown, Mass. 

ocks. 
20 | Buoy swivel... i... a Foundry & Machine | Weatherly, Pa. 

20 1 BoK. 5. ...| Dr. Chas. F. McKenna New York, N.Y. 
23 | Riveted joints. --| Board of Water Supply . Do. 
25 | Rubber belting . Bevan Rubber Co...... ; Chelsea, Mass. 
25’ 1"Conveyer belt... ...c x). 0. i a Sia a is Do. 
26 | Shackles... Flotcher & Crowell Co... 5.2. Portland, Me. 
27:1:8tone. 2. . shea The Connecticut Crushed Stone | Hartford, Conn. 

27 | Concrete cubes.... HB. UCker ons intense Boston, Mass. 
80 4.8 dos... vn 0 Boston Elevated BR. R. Co...... Do. 

Aph Link 00 2 ed tase Or A ene Do. 
1: Manila rope.........:.. Pith Cordage Co.......-..: North Plymouth, Mass. 
3 4 Belting......... no of Revere Rubber Co.............. Chelsea, Mass. 
3 Steel, ou... 00s tase, Crucible'Steel Coz... .. 0... 00 Pittsburgh, Pa. 
6 Castiron...........n Davis & Farnum Manufactur- | Waltham, Mass. 

ing Co 
0 Steel balls... ..5: evs MetzCo...... i Sa ams oo Do. 

11 | Conveyer belt......... Revere Rubber Co. ........-0c Chelsea, Mass. 
12 I"Chackles..... 0... 00 Fletcher & Crowell Co........... Portland, Me. 
16 | Concrete cube..........| Boston Elevated R. R. Co...... Boston, Mass. 
20 | Manila rope............ Rinek Cordage Co............... Easton, Pa. 
25-1 Swivel... han. a Westuerly Foundry & Machine | Weatherly, Pa. 

0. 
23 Ooniters cube... 0.00 Boston Elevated R. R. Co...... Boston, Mass. 
80:1... e200. rea se Hel TUCKer. .« siirenisngsaas Do. 

May 8 | Shelf oars eared The Snead & Co. Iron Works....| Jersey City, N. J. 
10: Swivel... ru Lun Treadwell Engineering Co....... Easton, Pa. 
16 “Sashehain............. The Bridgeport Chain Co.. -| Bridgeport, Conn. 
13: L8wivels... 2 venir Treadwell Engineerin Co. brani Easton, Pa. 
205 Brick. ol... 00. New England Brick Co......... Boston, Mass. 
23 | Crucible steel casting. .| Connolly Steel Casting To Le ans Chelsea, Mass. 

June: 4-1/Prackkholis........ 5. The Pennsylvania Steel Co...... Boston, Mass. 
10 C ? nel crete building | H. S. Hemingway......... seve Somerville, Mass. 

ock 
11 | Shelf supports ILRI, The Snead & Co. Iron Works....| Jersey City, N. J. 
12 ricks.... nico Bay State Brick & Stone Co..... Springfield, Mass. 
» Sal, APES nila pre i The Pounayivanis Steel Co...... Beelion, Pa. 

13 0 Shackles... o.oo Fletcher & Crowell.............. Portmd, Me. 
d0- 1 Beek. recone tail Titusville Forge Co.............. Titusville, Pa. 
71... 40... os ares Builders Iron Foundry.......... Providence, R.I 
100 Swivel... ot oi ug: Treadwell Engineering Co....... Easton, Pa. 
2A Sash chain.....oc... The Bridgeport Chain Co........ Bridgeport, Conn. 
26 | Sand-lime bricks.......| Bay State Brick & Stone Co..... Springfield, Mass. 
26 | C 2 2 i ete building | H. S. Hemingway............... Somerville, Mass. 

oc 
PD dO. irene Theo. Kaitanowski.............. Buffalo, N. Y. 
27 Bites belting........ Revere Rubber Co.............. Chelsea, Mass.          



 



INDEX. 

Analysis, chemical: Page. 
ast steel from Watertown Arsenal foundry. .......................... 125-141 

Equalizing pipe, 12-inch, M. C., model of 1896M1...................... 220 
Anchor bolts, tensile and bending tests of specimens from mortar carriages. . 237 
Balls, stool, compressivetests of. . ........ cect ities cremains 177 
Bevel gear blank for 14-inch gun turret, hardness test of.................... 177 
Blue and brown print paper, tensile tests of............................... 233-236 
Bolts, anchor, tensile and bending tests of specimens from. ............... 237 
Brass, tensilo test of seamless tube Of... vvs isin iii on snnin ins seat onaen ve 176 
Bridles: 

Marline covered wire rope, tensile test of.......................... 208, 212-218 
Manila rope, 1eNSHE IESE Of sino vn stein s sng mse tants ann s mn rs wn nmin 209-211 

Bronze from Watertown Arsenal foundry, tensile testsof................... 157-163 
Buller springs, compressive lestS Ol... ........... 00 vse usvsvnns sgn sninn 111, 115-116 
Cast iron from Watertown Arsenal foundry, tensile tests of. ................ 165-168 
Cast steel from Watertown Arsenal foundry, tensile tests of. . .............. 125-141 
Chain, proof stresses applied to: 

RE Ltn Een Ree LS CoB pl PR Lr SOR pI RR ee 174 
ee], Ba iO Le ia sam naRn stig yi pe mn A a pnw An pT ni 174 

Columns, steel-built I, compressive tests of ................................ 85-106 
Comparison of testing machines, tensile tests of specimens for: 

builder aren doundey ee oo re A TRS 194 
Bellileiem BEL 00... so: i vrs rr stir ms nse vt s Sris vires bird rob APs 25 Son 185 
Crucible Steel C0: Of AMerICa. oon san os noir si tomes oh ras uns vas 192 
Inspector of ordnance, United States Navy, South Bethlehem, Pa...._. 186-191 
Bpringficld AFMOIY.. ccs cisesen iW innssnvstsvssnbansiossrsssnss rnp 184 
THUSVIHE FP Orge 00. este sie St eas vars asmt iss rons ss bs rates si arE 193 

Cordage, tensile tests, manila rope for Watertown Arsenal. ................ 195-205 
Crosshead pawl springs, 10-inch, D. C., L. F., model of 1901, tensile tests of.. 117 
Counter-recoil springs, 12-inch, M. C., model of 1896M1, compressive tests of.. 122-123 
Elevating screws, Nos. 1, 3, 4, and 5, metallographic examinations of........ 221 
Equalizing pipe, 12-inch, M. C., model of 1896M1, No. 164, metallographic 
ERA ION Of... a ie ds i or Le enon Pans svn ss ss ma nbn nannies ens 220 

Extractor, steel, metallographic examination of............................ 220 
Forged steel, tensile tests of: 

From Watertown Arsenal smith shop........... ABLE 143-152 
Experiments for student officers....................................1. 153-154 

Friction test of 7-ply preumatic hose... .. 0 ica. cr tai 176 
Gun, hydrostatic test of casting from... cas. rss er sens bind a es 227-231 
Gun and tool steel from Watertown Arsenal smith shop, tensile tests. ...... 169-170 
Hollow-deck stanchions, 5-inch, for New York Navy Yard, tensile test...... 182 
Hose, 7-ply, 34-inch pneumatic, tube and friction tests of................... ‘176 
Tusulafor, strain; tenstle test ol. 0 ys. 0. sa a a EAT LT 177 
Iron. (See Cast iron.) 
Manila rope, tensile tests of.......... Sr. Bala i ve sey LE Laas 195-205 
Metallographic examinations of: 

Collar of elevating screw No. 1, 14-inch, D. C., L. F., model of 1907... .. 221 
Elevating screws, Nos. 3,4, and BD. vic aroha sie nnes 221 
Equalizing pipe, 12-inch, M. C., model of 1896M1, No. 164. ........... 220 
Extractor, steel, 15-pounder gun, model of 1903.............. Er ia ve 220 
NUE EIactured i i mes i ee re ee aE 220 
Steel specimen marked ‘““6684—330A 7. . . iia 221 

Paper, tensile tests of blue and brown print.........c..coooilLL. 233-236
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Page. 

Pawl and rack of 14-inch, D. C., model of 1907, strength of teeth of... ..... 178-180 
Pipe, equalizing, 12-inch, M. C., model of 1896M1, metallographic exami- 

BOHIOR Of tf ee erie te snd artis i re ye tee cdi a ve Sil dares 220 
Piston rods, proof stresses applied to: 

I DOU Or 2, cn a tui vis nr titi sa sags oon Sse sass a dae vas Pea ts « Fes 172 
14-inch gun turret mounts, model of 1909....................... .u... 173 
12-inch, M. C., m08el oF 1908. . 0. oii sh i sda nnn Tai ah 173 
12-inch, M. C., model of 1908, Plot R AGA. --<-.-vuvsnuinenssssveiens 172 

PVE OMI. covers irr oh rds tan re nr ss hr ae) vee ens 244-245 
by and pawl of 14-inch, D. C., model of 1907, strength of teeth of........ 178-180 

ope: 
Manila tensile tests Of. cui tears il de its cie a onc nnne v= YOB=205 
Steel wire, tensile totS Ol... vu s tats nniesnt sininassanite sve ase ins + ONBEOGT 

Rubber, tests for WalerioWn ATSONRL. .. renin ens re san tead onsale sans as’ 295.990 
Screws, elevating, metallographic examination of ...................._...... 221 
Square steel wire for winding guns, tensile tests of ......................... 11-44 
Springs for ordnance work: 

Buffer— 
8-inch ammunition truck, compressive test of .................... 111 
12-inch, D. C., model of 1896, compressive test of ................. 115 
14-inch, D. C., L. F., model of 1907, compressive test................ 116 

Counter recoil, 12-inch, M. C., model of 1896M1, inner spring, com- 
GR a are del Shalesdgati Juli REVEL is ada ai 122-123 

Crosshead pawl, 10-inch, D. C., L. F., model 1901, tensile test.......... 17 
Elevating slide, 6-inch, D. C., model of 1905, compressive test... ....... 114 
Friction, for 15-pounder, B. C., model of 1903, compressive test........ 113 
Haliool, COMProstiVO IRR AE, . cor un clk ata ts 7 se Ch mAn stones sane as 108 
1aich, COMPIORIVE 10807, . os vasassvn vg vnmssavinynnny sms s su aans 32114 112 
Outer and inner, 6-inch, B. C., model of 1910, compressive test........ 118 
Pawl safety latch, 8-inch, D.Q., model of 1896................. oc ia'uss 109 
Pawl, received from Sandy Hook Proving Ground, for 14-inch, D. C., 
TOGO OE IT iil. tens is ts 2 PATA SRA Sh ALE ats Saas 110 

4.72 dummy projectile, compressive testof...........ccoueeinan i... 119 
6-inch dummy projectile, compressive test of. ........................ 120 
10-inch dummy projectile, compressive test of ........................ 121 

Stanchions, 5-inch, hollow-deck, for New York Navy Yard, tensile test... .. 182 
Steel halls, compressivetestol.. ... iol rer de re er Snr Hn aaa S 177 
Steel-built I columns, compressive testof........cceneueeeiennnaa..... 85-106 
Steel castings for ordnance work, tensile tests of. .................... LL. 125-141 
wieel castings, .cold. bending tosteiof.. 5 - -.qs:onr nmr rnsnssnronssioiss 240 
Steel castings, open-hearth furnace, specimens, tensile testsof.............. 140-141 
Steel extractor, 15-pounder, gun, model of 1903, metallographic examina- 

BOTY ORs rice micis aims ids oh is We 5 oh Sets A AF he eo AE Eb Baia Sap obs a= es 220 
Steel forgings for ordnance work, tensile tests of........................... 143-152 
Steel forgings, experiments for student officers. .............................. 153-154 
Steel, gun and tool, from Watertown Arsenal smith shop, tensile tests....... 169-170 
Steel specimens taken from broken rail from track in yard of Watertown 

dersonind, 1onetleo Toft Of. . oo. ca cice cdpnle nin ad's ptt sitine SHES EA OI orb Rk 178 
Steel wire rope, tense lOmin Ol. Lo os es sat SE ARIA AR ry Se 3 205-207 
Surairrinsulator, compressive test of.........c ce onc pass sans sve mrimns sre 177 
Teeth in pawl and rack of 14-inch, D. C., model of 1907, strength of ......... 178-180 
Tool and gun steel from Watertown Arsenal smith shop, tensile tests........ 169-170 
Tube and friction tests of 7-ply, 1-inch pneumatic hose.................... 176 
ube, scamless brags, tondile Test of... «cu cvrvavnrmevinr vss sinmn vnne bane van 176 
Wire, bridles, marline covered rope, tensile tests of. ...................... 208 
Wire, square steel, for winding guns, tensile tests of. ...................... 11-44 

O 
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