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WAR DEPARTMENT, 
Washington, December 6, 1910. 

Sir: I have the honor to transmit herewith a letter from the Chief 
of Ordnance, United States Army, dated November 23, 1910, submit- 
ting, for transmission to Congress as required by law, the report of 
the commanding officer of Watertown Arsenal, of ‘“Tests of Iron and 
Steel and Other Material for Industrial Purposes,” made at that 
arsenal during the fiscal year ended June 30, 1910. 

Very respectfully, 
J. M. DickINsON, 

Secretary of War. 

The SPEAKER OF THE HOUSE OF REPRESENTATIVES. 

WAR DEPARTMENT, 
OrricE oF THE CHIEF OF ORDNANCE, 

Washington, November 23, 1910. 
Str: I have the honor to submit, for transmission to Congress, as 

required by law, the report of the commanding officer of Watertown 
Arsenal of “Tests of Iron and Steel and other Material for Industrial 
Purposes,” made at that arsenal during the fiscal year ended June 30, 
1910 (0.0. file 18563). 

Very respectfully, WirLiam CROZIER, 
Brig. Gen., Chief of Ordnance. 

The honorable the SECRETARY OF WAR. 
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WATERTOWN ARSENAL, 
Watertown, Mass., November 19, 1910. 

Str: 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 ended June 30, 1910: 

The total number of specimens tested during the year was 3,225, 
classified as follows: 

  

GU SPECIOUS. , vs sci seins sams mds Reina ppm SB n min an wha 8 Sn 0a ne a a in nn a 78 
For Ordnance Department. ....c.cxcvee vis snes deb duinins vin nid vio seninisin suis nanin side 2,370 
Fo other Government departments... ...... 00. a vee dl le sa a, 20 
Hosts for Private DAMIEN. . coi cvs pein ss Gen nn sain rad sled = 5 wa sdin® 2% x's 25min isin 757 

Boral. hie bilo i Se Ce I Se rT 3,225 

The receipts and expenditures were as follows: 
Amount appropriated for testing machine and testing work... ........... $15, 000. 00 
Boceived Irom private parties. ........... cicabvsions sso snirasavasansnn 2,452. 32 

Tolalreceived. oii. 00 shed Sa Os 17,452. 32 

Amount expended for servicesand labor.................. LL... ..... 12, 521. 82 
Amount expended for light, power, tools, implements, and material for 

BOs vunne vin nitiniin hie wen en arin Sn als br a se Bw EY re 4,029. 94 
Deposited to credit of Treasurer of United States...................... 900. 56 

Totdexpended........c.cseder carat vrs sons ves arninansiinsesenn 17,452. 32 

Mr. James KE. Howard, who has been engineer of tests at this 
arsenal for many years, severed his connection with it in March, 1910, 
by resignation. This position was filled by the appointment of Mr. 
H. L. Whittemore, who assumed his duties on June 20, 1910. 

The tests made for the Ordnance Department consisted principally 
of those of the products of the arsenal foundry and smith shop and of 
materials purchased for the purposes of the department. Tests for 

~ private parties have been made in accordance with the provision of 
the law whereby any citizen of the United States may have tests 
made at this arsenal upon defraying the cost of the same. The 
names of parties who availed themselves of these facilities are 
appended to the report. The results of such tests are considered 
confidential and are not, therefore, published. 

Respectfully, 
C. B. WHEELER, 

Lieut. Col., Ordnance Department, 
United States Army, Commanding. 

The CHIEF oF ORDNANCE UNITED STATES ARMY, 
Washington, D. C.
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SPECIMENS FROM TUBE, JACKET, LOCK HOOP, 
BREECHBLOCK. 

    

11



3-INCH FIELD GUN, 1905. 

  

  

  

  

TuBE. 

No. 9049. 

Marks, B 5119, BT, 3 M. 
Diameter, 0.504 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 
Applied 
loads per Remarks. 

sq. in. Elonga- Set Elonga- | Successive 
tion. 5 tion. elongation. 

Lb In In. In. In 
1 000 0. 0. 0. 0 
5 000 . 0002 0. . 00010 00010 

10 000 +0008: Nee ses iran . 00030 . 00020 
20 000 JO0L0 ad i . 00095 . 00065 
30 000 t O01) [eessvan sensi . 00095 0. 
40 000 . 0025 0. . 00125 .00030 | 10000 to 400001b. persq. in. 
45 000 LO028 a . 00140 .00015 | Modulus of elasticity = 31 500 000 1b. 

per sq. in. 
50 000 0081 Li ., . 00155 00015 
55 000 0035 aac iis. . 00175 00020 
60 000 088 se emer toe . 00190 00015 
65 000 JOOS Ln. . 00220 . 00030 
67 000 20049: A. saa as . 00245 .00025 | Elastic limit. 

68 000 0085: lis aati . 00275 00030 
69 000 0078 ee ls . 00390 00115 
70 000 O63: |. eenitoion . 00815 00425 

NOG000: = ie os xiin 52 Yawn mm iv mio ww wie re ae edd | ik er mine Tensile strength.           
  

Elongation after fracture, 0.41 in. in 2 in.= 20.5 per cent. 
Elongation of inch sections, .26%, .15. 
Diameter at fracture, 0.39 in. Area, 0.1194 sq. in. 
Contraction of area, 40.3 per cent. 
Position of fracture, at middle of stem. 
Appearance of fracture, silky. 
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3-INCH FIELD GUN, 1905. 

  

  

  

  

No. 9050. 

Marks, B 5128, MT, 3 M. 
Diameter, 0.504 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 
Appr 
loads per Remarks. 
sq. in. Elonga- Set Elonga- | Successive 

tion. * tion. elongation. 

Lb. In. In. In. In. 
1 000 0. 0. 0. 0. 
5 000 . 0002 0. . 00010 . 00010 

10 000 0000 nce aes . 00030 . 00020 
20 000 JOOL2 Jon iteionn . 00060 00030 
30 000 20022. aaa .00110 . 00050 
40 000 . 0029 0. . 00145 .00035 | 10000 to 400001b. persq. in. 
45 000 JO033 tee Fenn . 00165 .00020 | Modulus of elasticity = 26 000 000 1b. 

per sq. in. 
50 000 0036 Hees sie vices . 00180 00015 
55 000 0039. Joo. onan, . 00195 00015 
60 000 0044 Tu... vu. . 00220 00025 
65 000 JO048 Tne. aes . 00240 . 00020 
69 000 20052 tf. iw ons . 00260 .00020 | Elastic limit. 
70 000 0055 3 [vx oemenians . 00275 00015 
74000: 1 ous 0000 L.... ou ide . 00300 00025 
72 000 +0068: 0... oe . 00340 . 00040 
73 000 #0003 [...-c.cisiele . 00465 . 00125 

103000 |.....--eennofieniiiiiine hee eee Tensile strength.             
  

Elongation after fracture, 0.41 in. in 2 in.=20.5 per cent. 
Elongation of inch sections, .21%*, .20*. 
Diameter at fracture, 0.37 in. Area, 0.1075 sq. in. 
Contraction of area, 46.2 per cent. 
Position of fracture, at middle of stem. 
Appearance of fracture, silky.



14 3-INCH FIELD GUN, 1905. 

  

  

  

No. 9051. 

Marks, B 5132, MT, 3 M. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 

Applied 
loads per Remarks. 

sq. in. Elonga- Set Elonga- | Successive 
tion. : tion. elongation. 

Lb In In. In. In 
1 000 0. 0. 0. 0 
5 000 . 0002 0 .00010 00010 

10 000 0007: |<visrnnsitinns . 00035 00025 
20 000 0013 een. pneeidan . 00075 00040 
30 000 20022. lee ctise laine . 00110 . 00035 
40 000 . 0028 0. . 00140 .00030 | 10000 to 400001b. per sq. in. 
45 000 0032. Jo. cuslonis sired . 00160 .00020 | Modulus of elasticity = 27 200 000 1b. 

per sq. in. 
50 000 0035: Javeasiontenn . 00175 00015 
55 000 0038 fever vonsiee? . 00190 00015 
60 000 0043 [occiveenicis .00215 00025 
65 000 +0047 leans seninis . 00235 . 00020 
69 000 O0BL. lame cated . 00255 .00020 | Elastic limit. 
70 000 0054 fees dsavanas . 00270 00015 
71 000 0081 lacs . 00305 00035 
72 000 0067 es nseie ies . 00335 00030 
73 000 0096: eae eee ees . 00480 00145 
74 000 Old: oii . 00705 00225 

BOB 800 os siei neva so famn navn amg) snd Sa en sn ss a En an Tensile strength.                 

Elongation after fracture, 0.40 in. in 2 in.=20 per cent. 
Elongation of inch sections, .13, .27*. 
Diameter at fracture, 0.37 in. Area, 0.1075 sq. in. 
Contraction of area, 46.2 per cent. 
Position of fracture, 0.9 in. from the neck. 
Appearance of fracture, silky.



  

3-INCH FIELD GUN, 1905. 

  

  

  

No. 9052. 

Marks, B 5123, BT, 3 M. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 

Applied 
loads per Remarks. 

sq. in. Elonga- Set Elonga- | Successive | 
tion. : tion. elongation. 

Lb. In. In. In. In. 
1000 0. 0. 0. 0. 
5 000 .0002 0. .00010 .00010 

10 000 A001 Lo fess . 00020 .00010 
20 000 OL ees . 00055 . 00035 
30 000 +0018... |. ednsivoeme. . 00090 . 00035 
40 000 . 0025 0. .00125 .00035 | 10 000 to 40 000 Ib. per sq. in. 
45 000 #0029 oo aioe 00145 .00020 | Modulus of elasticity =28 500 000 1b. 

per sq. in. 
50 000 L082 fhcioanie.l 00160 .00015 
55 000 L035. Ll. i. ens 00175 .00015 
60 000 LLL ERE 00200 . 00025 
65 000 O04 dle 00220 . 00020 
70 000 «0050 eee. 00250 00030 
73 000 LLL TE 00310 .00060 | Elastic limit. 
74 000 O08 ee Bailes 00400 00090 
75 000 COL09 No.. c... 0.0 . 00545 00145 
76 000 CORB Tel . 00655 00110 
OS G00: hoe. oan Sa ai hs Ca Ee Tensile strength.           
  

Elongation after fracture, 0.36 in. in 2 in.=18 per cent. 
Elongation of inch sections, .26*, .10. 
Diameter at fracture, 0.38 in. 
Contraction of area, 43.3 per cent. 
Position of fracture, 0.60 in. from the neck. 
Appearance of fracture, silky. 

Area, 0.1134 sq. in. 

 



16 3-INCH FIELD GUN, 1905. 

  

  

  

No. 9053. 

Marks, B 5131, MT, 3 M. 
Diameter, 0.504 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 

Applied 
loads per Remarks. 

sq. in. Elonga- Set Elonga- | Successive 
tion. ’ tion. elongation. 

Lb In In. In. In 
1 000 0. 0. 0. 0 
5 000 . 0002 0 .00010 00010 

10 000 0004 1. cissnateass . 00020 00010 
20 000 0012: Hess, . 00060 00040 
30 000 0019... cian . 00095 . 00035 
40 000 . 0026 0. .00130 .00035 | 10 000 to 40 000 1b. per sj. in. 
45 000 w0020 ee eatin s .00145 .00015 | Modulus of elasticity = 27200 000 1b. 

per sq in. 
50 000 
55 000 
60 000 
62 000 Elastic limit 
63 000 
64 000 
65 000 
66 000 

103 000 Tensile strength.         

  

        

Elongation after fracture, 0.39 in. in 2 in. =19.5 per cent. 
Elongation of inch sections, .24%, .15. 
Diameter at fracture, 0.38 in. Area, 0.1134 sq. in. 
Contraction of area, 43.3 per cent. 
Position of fracture, 1 in. from the neck. 
Appearance of fracture, silky. :



3-INCH FIELD GUN, 1905. 

  

  

  

  

JACKET. 

No. 9054. 

Marks, B 3241, BT, 2 M. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 

Avphisd : 
loads per Remarks. 
sq. in. Elonga- Set. Elonga- | Successive 

tion. tion. elongation. 

Lb In In. In In, 
1 000 0. 0. 0. 0 
5 000 .0003 0 .00015 00015 

10 000 0866: To Ll clo . 00030 00015 
20 000 OOFLE NC LL sens .00070 00040 
30 000 SOBRE ih .00110 . 00040 
40 000 .0030 0. . 00150 .00040 | 10 000 to 40 0001b. persq.in. 
45 000 J0082 ali. slash . 00160 .00010 | Modulus of elasticity = 25 000 000 1b. 

per sq. in. 
50,000 0037 00185 . 00025 
55 000 0041 . 00205 . 00020 
56 000 00 .00215 .00010 | Elastic limit. 
57 000 0115 00575 . 00360 . 
58 000 0200 01000 . 00425 
59 000 0227 01135 .00135 
02800: is. en sears ea sedis a ed aes Tensile strength. 

  

            
Elongation after fracture, 0.46 in. in 2 in.=23 per cent. 
Elongation of inch sections, .12, .34*. 
Diameter at fracture, 0.36 in. Area, 0.1018 sq. in. 
Contraction of area, 49.1 per cent. 
Position of fracture, 0.90 in. from the neck. 
Appearance of fracture, silky. 

68604°—H. Doc. 1089, 61-3——2 

 



18 3-INCH FIELD GUN, 1905. 

  

  

  

  

No. 9055. 

Marks, B 3262, BT, 2 M. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 

Applisg 
loads per Remarks. 

sq. in. Elonga- Set Elonga- | Successive 
tion. tion. elongation. 

Lb In In. In. In 
1 000 0. 0. 0. 0 
5 000 .0002 0 .00010 00010 

10 000 0004 1... ees . 00020 00010 
20 000 0010" |. =u. . 00050 00030 
30 000 0015 - luni. evvvnen . 00075 . 00025 ; 
40 000 .0021 0. .00105 .00030 | 10 000 to 40 000 Ib. per sq. in. 
45 000 J0025:. (lo cisileivei sive . 00125 .00020 | Modulus of elasticity = 35 300 000 1b. 

per sq. in. 
50 000 0028 .00140 00015 
55 000 0030 . 00150 .00010 
60 000 ° 0035 00175 . 00025 
64 000 0040 .00200 .00025 | Elastic limit. \ 
65 000 0045 00225 00025 
66 000 0103 00515 00290 
67 000 0132 2 00660 00145 
102000 2.0 viuiviesicdennssvnvalaeeleit yn fu La se Tensile strength.                 

Elongation after fracture, 0.25 in. in 2 in.=12.5 per cent. 
Elongation of inch sections, .16*, .09. 
Diameter at fracture, 0.43 in. Area, 0.1452 sq. in. 
Contraction of area, 27.4 per cent. 
Position of fracture, 0.90 in. from the neck. 
Appearance of fracture, silky, serrated section.
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No. 9056. 

Marks, B 3239, MT, 2 M. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 
Applied 
loads per Remarks. 
sq. in. Elonga- Set Elonga- | Successive 

tion. E tion. elongation. 

Lb. In. In. In. In. 
1 000 0. 0. 0. 0. 
5 000 . 0002 0. .00010 .00010 

10 000 LO004 3.00 . 00020 .00010 

20 000 SOOLLG LL 00055 00035 
30 000 LO019. 1... amend 00095 00040 
40 000 . 0026 0. 00130 00035 | 10000 to 40 000 1b. per sq. in, 
45 000 #0028 dle ool 00140 00010 | Modulus of elasticity = 27 200 000 1b. 

per sq. in. 
50 000 D031 Toles .00155 .00015 
55 000 +0085 0... ci ins .00175 . 00020 
60 000 0040: chi. suai bald . 00200 . 00025 
62 000 JO043 fal .00215 .00015 | Elastic limit. 
63 000 PLL A Ta .00310 . 00095 
64 000 000%: hoa. . 00465 00155 
65 000 0132 ....- eves. . 00660 00195 
O00 oT a ee ee Ee a ea ae ne Tensile strength.             
  

Elongation after fracture, 0.33 in. in 2 in.=16.5 per cent. 
Elongation of inch sections, .21%*, .12. 
Diameter at fracture, 0.42 in. 
Contraction of area, 30.7 per cent. 
Position of fracture, 1.08 in. from the neck. 
Appearance of fracture, silky, striated. 

Area, 0.1385 sq. in.



20 3-INCH FIELD GUN, 1905. 

  

  

  

No. 9057. 

Marks, B 3227, BT, 2 M. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 

Applied 
loads per Remarks. 

sq. in. Elonga- Set Elonga- | Successive 
tion. ul; tion. elongation. 

Lb. In. In. In. In. 
1 000 0. 0. 0. 0. 
5 000 . 0003 0. .00015 . 00015 

10 000 «005 0. . 00025 . 00010 
20 000 00 ares . 00065 . 00040 
30 000 O20: fe ee Sed LL 
40 000 . 0034 0. .00170 .00105 | 10000 to 40 000 Ib. per sq. in. 
45 000 JO088 oa ad . 00190 .00020 | Modulus of elasticity=20 700 000 Ih. 

per sq. in. 
50 000 LOUIS ea, . 00215 . 00025 
55 000 +0040: 0, oe. ic... . 00245 . 00030 
56 000 «000%: iS. es . 00325 .00080 | Elastic limit. 
57 000 O18 i anne . 00660 . 00335 
58 000 JOIB0: Tn sees . 00825 . 00165 

J0B.000: : J..ueen.. dni sian eee an Tensile strength.               
  

Elongation after fracture, 0.40 in. in 2 in.=20 per cent. 
Elongation of inch sections, .14, .26*. 
Diameter at fracture, 0.36 in. Area, 0.1018 sq. in. 
Contraction of area, 49.1 per cent. 
Position of fraction, 1.07 in. from the neck. 
Appearance of fracture, silky.
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No. 9058. 

Marks, B 3260, BT, 2 M. 
Diameter, 0.504 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 

Applied 
loads per o Remarks. 

sq. in : : uccessive Elongation. Set. Elongation. elongation. 

Lb. In. In. In. In. 
1 000 0. 0: 0. 0. 
5 000 . 0002 0. . 00010 .00010 

10 000 000s tn - 00025 -00015 ' 
20 000 1 a he) . 00055 00030 
30 000 SO019 Sl. ciitprsess . 00095 . 00040 
40 000 . 0026 0. . 00130 . 00035 10 000 to 40 000 1b. per sq. in. 
45 000 0028 1... oes . 00140 .00010 | Modulus of elasticity=28 500 000 Ibs. 

per sq. in. 
50 000 0032 i. iad 00160 00020 
55 000 0035 avi vee sees 00175 00015 
60 000 70040 1... aie . 00200 . 00025 
62 000 £11 SI SR . 00215 .00015 | Elastic limit. 
63 000 O75... is 00875 00660 
64 000 0216. .....nass 01080 00205 
65 000 024% oe. iadsas. 01205 00125 

100 ROE Ree | EEO air COC le le ER Tensile strength.               
Elongation after fracture, 0.43 in. in 2 in.=21.5 per cent. 
Elongation of inch sections, .26%, .17. 
Diameter at fracture, 0.37 in. Area 0.1075 sq. in. 
Contraction of area, 46.2 per cent. 
Position of fracture at middle of stem. 
Appearance of fracture, silky.



22 3-INCH FIELD GUN, 1905. 

Lock Hoop. 

  

  

  

  

No. 9059. 

Marks B 5364, MT, 2 M. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 

Applied : 
loads per « } Remarks. 

SQ.M. \g@iongation.| Set.  |Elongation. ay, 

Lb. In In. In. In. 
1 000 0 0. GC. 0. 
5 000 0002 0. . 00010 . 00010 

10 000 0004" 1. .Jsadule dass . 00020 . 00010 
20 000 0009 {UL so... . 00045 . 00025 
30 000 Q0LB clo dati . 00080 . 00035 
40 000 0022 I iis ears . 00110 .00030 | 10 000 to 40 000 Ib. per sq. in. 
50 000 SO030 1... essa . 00150 .00040 | Modulus of elasticity = 33 300 000 1b. 

ps 5, in. 
BRAD iets eis rnians ates Nesinnle sax clea lun emi E en Elastic limit, approximate. 
60 000 0100 0060 . 00300 00150 
61 000 0120: 1... aus . 00600 00300 
62 000 0130], ela 00650 00050 
63 000 0100: {dient 00800 00150 
00 B00 Les edo tss amr ae all Saat eS at Tensile strength.             
  

Elongation after fracture, 0.36 in. in 2 in.=18 per cent. 
Elongation of inch sections, .19% 17%. 
Diameter at fracture, 0.39 in. Area, 0.1194 sq. in. 
Contraction of area, 40.3 per cent. 
Position of fracture at middle of stem. 
Appearance of fracture, silky.



3-INCH FIELD GUN, 1905. 

Marks, B 3460, T, 2 M. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

BREECHBLOCK. 

No. 9060. 

  

  

  

  

In gaged length. Per inch. 

Applied 
loads per : 5 Remarks. 

sq. in. : : uccessive Elongation. Set. Elongation. elongation. 

Lb. In. In. In. In. 
1 000 0. 0. 0. 0. 
5 000 . 0002 0. . 00010 . 00010 

10 000 +0004 util gal . 00020 . 00010 ® 
20 000 S0010 1 . 00050 . 00030 
30 000 «0016. lo, ns . 00080 . 00030 
40 000 . 0023 0. 00115 . 00035 10 000 to 40 000 lb. per sq. in. 
45 000 +0020 "loan dit 00130 .00015 | Modulus of elasticity = 28 500 000 1b. 

er sq. in. 
50 000 0029 enti 00145 . 00015 ers 
55 000 0083 toiziiia.a.s 00165 . 00020 
60 000 £0036 lio......00c 00180 . 0001 
65 000 JO080; |... 5nd. 00200 . 00020 
70 000 20038 iu ead . 00220 . 00020 
75 000 W008. as . 00240 . 00020 
80 000 20052 NL sa . 00260 . 00020 
85 000 L 0036 sot a . 00280 . 00020 
90 000 0062 Vo. un. . 00310 . 00030 
94 000 JO078 Joule . 00370 .00060 | Elastic limit. 
95 000 +0009: Ls. nin 00395 . 00025 
96 000 0086 Lo 00430 . 00035 
97 000 A008 00445 . 00015 
98 000 £00050 dc ulus. 00475 . 00030 
99 000 0108 5, laud 00540 . 00065 

100 000 OL19 “foo oui 00595 . 00055 
101 000 0132)... as 00660 . 00065 
102 000 Glad 0. onlaido 00720 . 00060 
103 000 OLSO al 00795 . 00075 ; 
104 000 O73 Dis. onions 00865 . 0007! 
BO.500 : 1.0. ionole ions asvsiod Jade Swain sd dna) necin sss suds Tensile strength.           
  

Elongation after fracture, 0.27 in. in 2 in.=13.5 per cent. 
Elongation of inch sections, .08, .19%. 
Diameter at fracture, 0.40 in. 
Contraction of area, 37.1 per cent. 
Position of fracture, 0.90 in. from the neck. 
Appearance of fracture, silky. 

Area, 0.1257 sq. in. 

 



 



    

4.7T-INCH SIEGE RIFLE, 1906. 

SPECIMENS FROM TUBE, JACKET, AND GUN BODY. 

    

25



4.7-INCH SIEGE RIFLE, 1906. 

  

  

  

  

TuBE. 

No. 9046. 

Marks, B 5189, BT, 3 M. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Per inch. 

Appia 
loads per Remarks. 

sq. in. Elonga- Set Elonga- | Successive 
tion. . tion. elongation. 

Lb. In. In, In. In. 
1 000 0. 0. 0. 0. 
5 000 . 0002 0. . 00010 . 00010 

10 000 0005 HL. oa 00025 . 00015 
20 000 0012 00060 . 00035 
30 000 «0000 Ll das 5 . 0003 
40 000 . 0027 0. 00135 .00040 | 10 000 to 40 000 1b. per sq. in. 
45 000 20030: 8. coh, 00150 .00015 | Modulus of elasticity = 27 200 000 Ib. 

per sq. in. 
50. 000 JOOB3F heroes . 00165 00015 
55 000 0036 Sis. isan. . 00180 00015 
60 000 J0040: Jl slau on . 00200 00020 
65 000 O04 Yaa . 00220 00020 
67 000 20080 lL sel. . 00230 .00010 | Elastic limit. 
68 000 0052 8 . 00260 . 00030 
69 000 0000: Voila, . 00450 00190 
70 000 O127 0 release . 00635 00185 

035000; a a aie a tN lS Tensile strength.           
  

Elongation after fracture, 0.40 in. in 2 in.=20 per cent. 
Elongation of inch sections, .25%, .15. 
Diameter at fracture, 0.36 in. 
Contraction of area, 49.1 per cent. 
Position of fracture, 1.04 in. from the neck. 
Appearance of fracture, silky. 

26 

Area, 0.1018 sq. in. 

 



47-INCH SIEGE RIFLE, 1906. 27 

  

  

  

JACKET. 

y No. 9047. 

Marks, B 3231, MT, 3 M. 
Diameter, 0.563 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

In gaged length. Per inch. 
Applied 
loads per Set. Remarks. 
sq. in. Elonga- Set Elonga- | Successive 

tion. : tion. elongation. 

Lb. In. In. In. In. In. 
1 000 0. 0. 0. 0. 0. 
5 000 .0002 0 . 00007 +00007 1. oie cs 

10 000 . 0006 0 . 00020 L00013 f.....c.: 
20 000 0016. Tonio a. . 00053 00033 §.i.-.... 
30 000 . 0027 0. . 00090 00037 dv... ia 
40 000 .0037 0. .00123 00033 |... .- ---| 10000 to 40 000 1b. per sq. in. 
45 000 0042 0. . 00140 JO00LY: 4. sso. Modulus of elasticity= 

29 100 000 1b. per sq. in. 
50 000 048" |. aeeoiiin: . 00160 00020 1.....: 
55 000 LL i] RG .00177 ONOYT 1... 
56 000 0055 Nisa sees .00183 060006 |..:..... 
57 000 0037 asain . 00190 00867. (cr... 
58 000 LL A ERIN . 00193 00083: (..:..... 
59 000 0000: flute ann. . 00200 08667 /...-.... 
60 000 0062. Jeon cian sins . 00207 00007 {aan 
61 000 O07 YL ade .00253 00046 fo. Elastic limit. 
62 000 0140. 1... a .aazct . 00497 00244 ........ 
63 000 0188 fo. .nideal . 00627 60180 1......5: 
64 000 0235. So. dukes .00783 G0156- 1... 
65 000 0268. oalgni ds . 00893 60110" 1.......: 
66 000 O300 Loh. cana .01003 0010 J... 
M0000 [oe tessa ofan cna senie sao rmasdvdoniilon tong co feds ve Tensile strength.                   

Elongation after fracture, 0.47 in. in 3 in. =15.7 per cent. 
Elongation of inch sections, .12, .25% 10. 
Diameter at fracture, 0.47 in. Area, 0.1735 sq. in. 
Contraction of area, 30.6 per cent. 
Position of fracture, 1.40 in. from the neck. 
Appearance of fracture fine granular 40 per cent, lamellar 60 per 

cent.



28 4.7-INCH SIEGE RIFLE, 1906. 

Marks, B 3211, MT, 3 I. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

Gux Bobby. 

No. 9048. 

  

  

  

          

  

    

In gaged length. Per inch. 

Appia 
loads per Set. Remarks. 
sq. in. Elonga- Set Elonga- | Successive 

tion. . tion, elongation. 

Lb. In. In. In. In. 
1 000 0. 0. 0. 0. 
5 000 .0003 0. . 00010 . 00010 

10 000 . 0009 0. . 00030 . 00020 
20 000 1 Et] EAR . 00063 . 00033 2 
30 000 . 0031 0. 00103 . 00040 : 
40 000 . 0042 0. 00140 00087 1 ......- 10000 to 40 000 1b. per sq. in. 
45 000 . 0047 0. 00157 00017... Modulus of elasticity= 

27 200 000 1b. per sq. in. 
50 000 0082 |. i... . 00173 J00016 0... ..... 
55 000 0087 ori. . 00190 00087 b.oo... 
60 000 S0063 1 5- ini sin . 00210 «00020000. 
61 000 20008... ol . 00217 00007: 1... ... 
62 000 ST RE oA . 00227 000104]. ....... 
63 000 OO as. . 00237 00000 Vo... 
64 000 HEY. . 00263 L00026°8. . o 0. Elastic limit. 
65 000 OI . 00340 000774. -...... 
66 000 OSL . 00447 008071... .... 
67 000 SOBEL... a . 00557 00110 ........ 
68 000 nO eas .00713 00136 =. -...5.. 
69 000 20285 1..0 .ii..: . 00850 QOUSE Fl. i. 
70 000 0296, 0s ol os . 00987 O0137 i. Las 
OR B00: Vid. init sds sine on sla naan nle 5 0S mina hale ha fared rn lob SLE Tensile strength. 

  

Elongation after fracture, 0.49 in. in 3 in. =16.3 per cent. 
Elongation of inch sections, .16, .25%, .08. 
Diameter at fracture, 0.42 in. 
Contraction of area, 44.6 per cent. 
Position of fracture, 1.35 in. from the neck. 
Appearance of fracture, silky. 

Area, 0.1385 sq. in. 

 



    

6-INCH GUN, 1908. 
  

SPECIMENS FROM JACKET CASTING. 
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6-INCH GUN, 1908. 

JACKET CASTING FOR WATERVLIET ARSENAL. 

Marks, T. C. B. 1. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

No. 9212. 

  

  

  

  

          

Applied loads. In gaged length. 

Remarks. 

Total. Per sq. in. | Elongation. Set. 

Lb Lb. In. In. 
vein 1 000 0. 0. 
eae EL 5 000 .0003 oC. 

pt 10 000 JOBROL. iL. 
a CT 20 000 JOO LL. 
anos ahd 30 000 LOBES 0 Fan ae 
Ceol 40 000 .0025 0. Elastic limit. 

ae A000 |e ies iis tee an sw 
eo 43 000 20000 |... Lal. 
a ws 44 000 0080 ae oy Sk 
FRR 45 000 JOSS H.c. ci 
WHALE 46 000 T0288 to cae a 

ans 47 000 030607 0.5 oes vio sin 
48 000 ORS Re. iia 
49 000 LO405 Yo. 
50 000 LO4B5 ea 
0: B00 ee Se es Se na ah Tensile strength. 

  

Elongation after fracture, 0.28 in. in 2 in.=14 per cent. 
Elongation of inch sections, .19*; .09. : 
Diameter at fracture, 0.44 in. Area, 0.1521 sq. in. 

  
Contraction of area, 24 per cent. 
Position of fracture, 0.55 in. from the neck. 
Appearance of fracture silky, with lamellar and fine granular streak 

across the center. 
30



6-INCH GUN, 1908. 

Marks, T. C. B 2. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

No. 9213. 

31 

  

  

  

  

  

Applied loads. In gaged length. 

Remarks. 

Total. Per sq. in. | Elongation. Set. 

Lb. Lb. In. In. 
SHddcunbs dad 1 000 0. 0. 
Heiney daa 5 000 .0003 0. 
Siete aiss 10 000 0008 1.... 000... 
RR Sy 20 000 J00L3 an 

eeu 30 000 .0020 .0003 
Ca eiea at 40 000 .0026 .0003 
a tL 41 000 0027 ina 
es kh al 42 000 Do2s «=u nan = +a) Flostic Hmit, 

seeneenanaes 43 000 { “0100 [freeeeeeee 
AE 44 000 SOUS AL di, 
Evil ed ins 45 000 A I RR 
aaa 46 000 +0388: AL oan 
heise rekh 47 000 20805 lu Ll 
Frees tod 48 000 ON0 Jf... el 
Se ssmiainese 49 000 0408" iLL 
. Penh ani 50 000 JOD ss stds 
esl ass 72.200 lites anaes so anfs anata nas of Tensilostrongth,         
  

Elongation after fracture, 0.32 in. in 2 in.=16 per cent. 
Elongation of inch sections, .10, .22%. 
Diameter at fracture, 0.42 in. 
Contraction of area, 30.7 per cent. 
Position of fracture, 0.65 mn. from the neck. 
Appearance of fracture silky, with streak of granular near 

cumference. 

Area, 0.1385 sq. in. 

cir-



32 6-INCH GUN, 1908. 

No. 9214. 

Marks, T. C. M 1. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

  

Applied loads. In gaged length. 

  Remarks. 

Total. Per sq. in. | Elongation. Set. 

  

  

Lb In. In 
1 0. 0 
5 .0003 

10 .0005 
20 .0010 
30 .0018 
40 .0024 
42 .0025 
44 .0027 
45 .0028 
46 .0028 p 

.0029 Elastic limit. 

  

NE
TH

EU
ES

 
5 

£8
88

88
88

 
g 
88
88
88
88
82
¢%
 

             -| Tensile strength.   
  

Elongation after fracture, 0.26 in. in 2 in.=13 per cent. 
Elongation of inch sections, .11, .15%. 
Diameter at fracture, 0.45 in. Area, 0.1590 sq. in. 
Contraction of area, 20.5 per cent. 
Position of fracture, 0.30 in. from the neck. 
Appearance of fracture silky, with streak of fine granular near 

center.



6-INCH GUN, 1908. 

Marks, T. C. M. 2 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

No. 9215. 

  

  

  

Applied loads. In gaged length. 

Remarks. 

Total. Per sq. in. | Elongation. Set. 

Lb. Lb. In. In. 
ma 1 000 0. 0. 
ph Sa 5 000 .0003 0. 
esas tat 10 000 L008 a 
Ebi 20 000 00 sini 
HIER A, 30 000 .0018 0. 

OO 40 000 .0025 0. 
Ne dudve oy 41 000 00023 {...-in. aa 
3s ly cists 42 000 0020. Loins. 
ad lk 43 000 20027 0 oad ee 
Eds ta esd 44 000 0028 Xo. oot: 

esa 45 000 «OBS <a s 
SE lanes 46 000 O00: Taian, 
Sis id erin 47 000 +J0%0 aes ease a] Blostic mit 

seasesesenes 48 000 { 20155 sitions 
. sia renee 49 000 O80 Toi iia 
aiaial eaten 50 000 0D Loeavecdans 
PEIN 51 000 JOB... ana 
hn see 52 000 O85 neat 
Si Sal 53 000 WO70 LL es 
ecards 54 000 0520 es. teres 
sistas o i 55 000 J0B30 fo uvennninians 
Sei a T6000 1.uu.osnsnaus]cnessnsnasa) ‘Densilo strength,             
  

Elongation after fracture, 0.31 in. in 2 in.=15.5 per cent. 
Elongation of inch sections, .13, .18%. 
Diameter at fracture, 0.46 in. Area, 0.1662 sq. in. 
Contraction of area, 16.9 per cent. 
Position of fracture, 0.90 in. from the neck. 
Appearance of fracture silky, with fine granular streak near cir- 

cumference. 

68604°—H. Doc. 1089, 61-3—3





  

6-INCH SIEGE HOWITZER, 1908. 
  

SPECIMENS FROM GUN BODY. 

    

 



  

  

  

    

6-INCH SIEGE HOWITZER, 1908. 

Gun Boby. 

No. 9045. 

Marks, B 3254, BT, 3 M. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

In gaged length. Per inch. 

Appius 
loads per . io Remarks. 

sq. in. Elonga- Set Elonga- See 
tion. tion. tion. 

Lb. In. In. In. In. 
1 000 0. 0. 0. 0. 
5 000 . 0003 0. . 00010 .00010 

10 000 . 0008 0. . 00027 00017 
20 000 O08 0. . 00060 00033 
30 000 . 0028 0. . 00093 00033 
40 000 0038 0. 00127 00034 | 10 000 to 40 000 1b. per sq. 

in. 

45 000 .0043 0. 00143 00016 | Modulus of elasticity = 
30 000 000. 1b. per sq. in. 

50 000 0048 Lino nee, 00160 00017 
55 000 L0053 |... 0-an 00177 00017 
60 000 0058 0 ie Nee 00193 00016 
65 000 0004 Hoi. Ns 00213 . 00020 
70 000 S007] pos. cool N 00237 . 00024 
71 000 0073 beeen. 00243 00006 
72 000 0076: Vo ne... nd 00253 00010 | Elastic limit. 
73 000 0107 i. ... ni. ou. 00357 00104 
74 000 0138 lueuuo inna. 00460 00103 
75 000 0176 ....... 5. 00687 00127 
76 000 0222. cunaniing. 00740 00153 
77 000 0256 i. cia 00853 00113 
105600 1 oR A ae es Tensile strength.           

Elongation after fracture, 0.48 in. in 3 in.=16 per cent. 
Elongation of inch sections, .09, .29* .10. 

Area, 0.1521 sq. in. Diameter at fracture, 0.44 in. 
Contraction of area, 39.2 per cent. 
Position of fracture, 1.60 in. from the neck. 
Appearance of fracture, silky. 

36 

  

 



    

6-INCH GUN No. 235. 
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TENSILE TESTS OF SPECIMENS FROM 6-INCH GUN NO. 235. 

  

  

  

; Sec- Elastic | Tensile | Elon- | Con- 3 
Marks. Dione tional |limit per | strength | gation |traction i ng Ap Ane of 

’ area. sq. in. |persq.in.|in 2 in. | of area. y X 

In. |8q. in. Lb. Lb. Perot, | Per cf. In. In. 
1.0.1 0.505 0.20 53 500 89 500 271.5 54.6 31%, .24 Rs 
1.1. . 505 .20 52 500 89 500 27.0 54.6 «19, 35% 0. 

L. M. . 505 +20 50 000 89 500 26.5 49.1 ol 17 Do. 
T.0, «505 .20 50 500 88 000 24.5 46.2 «02, +17 Do. 

71 . 505 .20 49 500 86 500 22.5 46.2 03, «32% Do. 
18. . 505 «20 49 500 90 500 22.0 34.0 oD, Serrated. 
1R. . 505 «20 49 500 90 000 2.0 32.6 oll Do. 
1R. . 505 .20 49 000 90 500 22.0 30.7 . 22%, Do.                 
  

38 

1 The stem in these specimens was only 1 in. long, instead of 2 in. as in the others. 

 



  
  

6-INCH HOWITZER CARRIAGE, MODEL 1908. 
  

TESTS OF CRADLE HEADS. 
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TESTS OF CRADLE HEADS. 

  

Cradle heads, Types 1, 2, 3, and 4, were tested with stresses up to 
17 000 1b. with circumferences unsupported and supported, except in 
the case of Head no. 1, which was tested in an unsupported condi- 
tion only. 

Loads were applied with increments of 1 000 Ib. each and deflec- 
tions measured 1n a longitudinal direction at 12 places on each head 
and measuring diameters at three places on two diameters taken at 
right angles to each other. 

The maximum load applied, 17 000 lb., was within the elastic 
limit of each head. 

The accompanying tables show the deflections in lengths and 
diameters as the loads were successively applied. 

Tests oF CRADLE HEADS FOR 6-INcH HOWITZER CARRIAGE, 
MobEeL 1908. 

CRADLE HEAD NO. 1. 

CIRCUMFERENCE UNSUPPORTED WITH RING. 

  

  

  

                          

Deflections, in length, at points. 

Applied 
loads 

A. B. C. Al B.1 Ct A.2 B.2 C.2 A3 B.3 C3 

Lb. In In. In In In In. In. In. In. In. In. In. 
1 000 |0. 0 0. 0 1} N 0. 0. % 0. 0. , 
2 000 | .0003 | .0003 |-.0004 | .0004 | .0003 | .0002 | .0004 | .0003 | .0002 | .0003 | .0003 .0001 
3 000 | .0007 | .0007 | .0008 | .0008 | .0006 | .0005 | .0007 | .0005 | .0003 | .0006 | .0005 . 0003 
4 000 | .0010 | .0011 | .0011 | .0012 | .0010 | .0007 | .0010 | .0008 | .0004 | .0009 | .0008 . 0005 
5000 | .0014 | .0014 | .0014 | .0015 | .0013 | .0009 | .0013 | .0011 | .0006 | .0012 | .0010 . 0007 
6 000 | .0017 | .0018 | .0018 | .0019 | .0016 | .0011 | .0015 | .0013 | .0007 | .0015 | .0012 . 0009 
7 000 | .0021 | .0021 | .0021 | .0023 | .0018 | .0013 | .0018 | .0015 | .0008 | .0017 | .0015 . 0011 
8 000 | .0024 | .0025 | .0023 | .0026 | .0021 | .0015 | .0020 | .0017 | .0010 | .0020 | .0018 .0013 
9 000 | .0027 | .0028 | .0026 | .0029 | .0024 | .0017 | .0023 | .0019 | .0012 | .0023 | .0021 .0015 

10 000 | .0030 | .0031 | .0029 | .0032 | .0026 | .0018 | .0026 | .0022 | .0013 | .0026 | .0023 . 0016 
11 000 | .0033 | .0034 | .0031 0034 | .0028 | .0020 | .0028 | .0024 | .0015 | .0029 | .0025 .0018 
12 000 | .0036 | .0037 | .0034 | .0037 | .0031 | .0021 | .0031 | .0026 | .0016 | .0031 | .0027 . 0020 
13 000 | .0038 | .0040 | .0036 | .0040 | .0033 | .0022 | .0033 | .0028 | .0017 | .0034 | . 0030 . 0021 
14 000 | .0042 | .0043 | .0039 | .0043 | .0036 | .0024 | .0036 | .0030 | .0018 | .0037 | .0033 . 0023 
15 000 | .0045 | .0046 | .0041 | .0046 | .0038 | .0025 | .0038 | .0032 | .0019 | .0040 | .0035 . 0025 
16 000 | .0048 | . 0049 | .0043 | .0048 | .0040 | .0026 | .0040 | .0034 | .0020 | .0041 | .0037 . 0027 
17 000 | . 0050 | .0052 | .0045 | .0050 | .0042 | .0028 | .0042 | .0036 | .0022 | .0044 | . 0040 .0029 

1 000 |0. 0001 | . 0001 | .0002 | .0001 | .0001 |O. 0. ; 0. 0. . 0002 
1 000 (0 5 0. 0. 0. 0. : 0. 0. 3 

17 000 | .0052 | .0052 | .0044 | .0049 | .0041 | .0028 | .0040 (0.0034 | .0022 | .0045 | .0041 . 0030 
1 000 |0. hy 0. 0 . 0001 |0. 0. 0. , 
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6-INCH HOWITZER CARRIAGE, MODEL 1908. 

CRADLE HEAD NO. 1l—continued. 

CIRCUMFERENCE UNSUPPORTED WITH RING. 

  

Deflections, in diameter, at points. 

  

  

                  

Applied 
loads. 

D. XB. FP, D1 El F.1 

Lb. In. In In In. In In. 
1 000 0. 0. 0. 0. 0. 
2 000 0. .0001 .0001 .0001 0 0. 
3 000 0. .0002 .0002 .0002 .0001 
4 000 .0001 .0003 . 0002 .0003 0001 .0002 
5 000 .0002 . 0004 0002 . 0004 0002 .0002 
6 000 .0003 . 0005 0003 .0005 0004 .0003 
7 000 . 0004 . 0006 0004 . 0006 0005 .0004 
8 000 .0005 .0007 0004 .0007 0005 .0004 
9 000 .0005 .0008 0004 .0008 0007 . 0004 

10 000 . 0006 . 0009 0005 .0009 0008 . 0005 
11 000 . 0007 .0010 0005 .0010 0010 . 0006 
12 000 .0008 .0011 0006 .0011 0011 . 0006 
13 000 .0009 .0012 0006 .0012 0012 . 0006 
14 000 . 0010 .0013 0007 .0013 0013 .0007 
15 000 .0011 .0014 0008 .0014 0014 .0007 
16 000 .0012 .0015 0008 .0015 0015 .0007 
17 000 .0013 .0016 0009 .0016 .0016 . 0007 

1 000 0. 0. 0 0. 0. 
1 000 0. 0. 0. 0 0. 

17 000 .0014 .0016 0009 .0016 0016 . 0007 
1 000 0. 0 0 0 0. 

CRADLE HEAD SUPPORTED AT THE OUTER EDGE. 

41 

  

Deflections at points. 

  

  

  

Applied 
Toads. Distmeter Remarks. 

Length A. be R 

b. In. In. 
1 000 0. 0. 
5 000 .0017 . 0003 

10 000 . 0035 . 0008 
15 000 . 0052 .0011 
17 000 . 0056 .0013 

1 000 0. , 
20 000 . 0065 .0015 

1 000 .0002 , 
25 000 . 0080 . 0020 
30 000 .0093 . 0025 

1 000 .0002 0. 

35 000 . 0107 . 0029 
40 000 .0122 . 0033 

1 C00 . 0004 0. 
© 45 000 .0135 . 0038 

50 000 . 0147 . 0045 
1 000 0. 

55 000 0158 . 0048 
60 000 0172 . 0053 

1 000 0006 . 0001 
60 000 0169 . 0053 
65 000 0183 . 0057 
70 000 .0192 . 0062 

1 000 . 0007 0. 
70 000 . 0194 . 0062 
75 000 . 0206 . 0067 
80 000 .0215 .0071 

1 000 . 0008 0. 
80 000 .0018 .0072 
85 000 . 0222 . 0076 
90 000 . 0237 . 0081 

1 000 . 0006 0. 
90 000 . 0242 . 0081 
95 000 . 0253 . 0085 

100 000 . 0264 . 0090 
1 000 . 0089 0. Rested under initial load over night. 
1 000 .0012 . 0005 

100 000 . 0264 . 0093         
 



6-INCH HOWITZER CARRIAGE, MODEL 1908. 

CRADLE HEAD NO. 1—continued. 

CRADLE HEAD SUPPORTED AT THE OUTER EDGE—Continued. 

  

  

  

  

Deflections at points 

Applied 

loads. Diameter Hema 
Length A. D 

Lb. In. In 
105 000 . 0278 0097 
110 000 .0291 0102 

1 000 -0012 . 0001 
110 000 . 0291 0100 
112 000 0295 0103 
114 000 . 0299 0103 
116 000 .0302 0105 
118 000 .0310 0107 
120 000 . 0314 0108 

1 000 .0312 
120 000 .0313 .0108 
122 000 .0317 0110 
124 000 .0323 0112 
126 000 . 0327 0113 
128 000 0331 0115 
130 000 . 0336 0118 

1 000 .0012 . 0001 
130 000 .0337 0117 
132 000 .0338 0119 
134 000 . 0346 .0122 
136 000 . 0351 .0125 
138 000 . 0354 .0126 
140 000 .0358 .0128 

1 000 .0012 , 
140 000 . 0358 .0128 
142 000 . 0360 .0130 
144 000 .0372 .0132 
146 000 . 0375 .0134 
148 000 . 0379 0135 
150 000 . 0382 .0139 

1 .0015 
150 000 . 0383 .0138 
152 000 . 0388 0140 
154 000 . 0394 0142 
156 000 .0398 0144 
158 000 . 0402 . 0146 
160 000 . 0408 0149 

1 000 .0018 0002 
160 000 . 0409 .0149 
162 000 .0416 .0150 
164 000 .0419 .0152 
166 000 .0424 .0155 
168 000 .0428 0157 
170 000 . 0434 0159 

1 000 .0019 0003 
170 000 . 0434 0159 
172 000 .0439 0161 
174 000 .0445 .0163 
176 000 . 0450 . 0165 
178 000 . 0455 0168 
180 000 . 0461 0170 

1 000 . 0024 .0003 | Rested under initial load % hour. 
1 000 . 0024 .0019 

180 000 . 0462 .0178 
182 000 . 0467 0180 
184 000 .0473 .0181 
186 000 .0479 .0183 
188 000 .0484 0185 
190 000 . 0489 0186 

1 000 . 0027 .0010 
190 000 . 0489 .0185 
191 000 .0493 . 0187 
192 000 . 0497 .0187 
193 000 .0498 0188 
194 000 . 0500 .0188 
195 000 . 0505 .0190 
196 000 . 0507 .0190 
197 000 . 0508 .0192 
198 000 .0512 .0193 
199 000 .0515 .0194 
200 000 .0517 0195 

1 000 . 0032 .0011       
  

 



6-INCH HOWITZER CARRIAGE, MODEL 1908. 43 

CRADLE HEAD NO. l—continued. 

CRADLE HEAD SUPPORTED AT THE OUTER EDGE—Continued. 

  

  

  

Deflections at points. 

Applied 

loads. Diameter Benet Length A. D 

Lb In. In 
. 0520 0195 

201 000 .0524 0195 
202 000 . 0527 0197 
203 000 .0528 0198 
204 000 . 0532 0199 
205 000 . 0534 0200 
206 000 . 0537 0201 
207 000 . 0541 0203 
208 000 . 0543 0204 
209 000 . 0545 0205 
210 000 . 0547 0206 

1 000 .0042 0011 
210 000 . 0549 0206 
211 000 . 0552 0207 
212 000 . 0555 0208 
213 000 . 0557 0210 
214 000 . 0560 0211 
215 000 . 0562 0212 
216 000 . 0566 0213 
217 000 . 0569 0215 
218 000 .0575 0215 
219 000 . 0582 0217 
220 000 . 0584 0218 

1 000 . 0052 0014 
220 000 . 0582 0220 
221 000 . 0587 0221 
222 000 . 0591 0223 
223 000 . 0594 0223 
224 000 . 0597 0325 
225 000 . 0599 0225 
226 000 . 0602 0227 
227 000 . 0605 0228 
228 000 . 0609 0230 
229 000 .0612 0230 
230 000 .0616 0232 

1 000 . 0065 0015           
  

After loading cradle head to 230 000 lb., with the regular fixtures, 
the cradle head was removed from the testing machine and a plug was 
fitted to the 2%-in. hole in head. A steel pin 3.10 in. diameter was 
placed against the center of head and the test resumed. Micrometer 
readings on gaged length A were discontinued as this length was 
inaccessible.



  

44 6-INCH HOWITZER CARRIAGE, MODEL 1908. 

CRADLE HEAD NO. l—continued.: 

CRADLE HEAD SUPPORTED AT THE OTHER EDGE—Continued. 

  

Deflections at points. 

  
Remarks. 

Diameter Length A. D. 

  

Lb. In. In. 

  
Micrometer readings on diameter D, while under high loads, were discontinued and sets only 

taken after each increment. 

L000: 1. oe decent 0.0215 | Rested under initial load over night. 
00D]... oeeciness .0217 

330.000 fee vested ens Tare 
000 Tove csicniss sxe 0238 

BANO00: “42 elhteists « - dof se SA oivan 
L000 Joo lie . 0385 

20000 31. ores snd denna ine 
000 Tn .0737 

B00 000 td secre se 
00005210 nena s 1522 

B6U:200 1.:uusasennilaneanseasans Ultimate strength.           
  

Cradle head expanded between diameters D and E to 13.42 in. 
Changed the shape of cone of the head from a right line to a con- 

caved one. 
Steel pin at center of head embedded itself in head about 0.02 in. 
No well-defined elastic limit. Sets remained without material 

change up to 190 000 lb., but no decided sets occurred until loads 
reached 200 000 to 210 000 lb.



      
       



vad tees 

 



  
No. 2. 

APPEARANCE OF CRADLE HEAD AFTER TESTING, SHOWING RADIAL CRACK 
DEVELOPED INSIDE OF HEAD.



 



  

  

  

  

                        
  

  

  

  

                
  

  

  

  

  

6-INCH HOWITZER CARRIAGE, MODEL 1908. 45 

CRADLE HEAD NO. 2. 

CIRCUMFERENCE UNSUPPORTED WITH RING. 

Deflections, in length, at points. 
Applied 
loads. 

A B. C. Al, BL CL A2, Bz C2, As, Bs, Cs. 

Lb. In. In. In. In. In. In. In. In. In. In. In. In. 
1 000 {0. » 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
2 000 | .0019 | .0016 | .0008 | .0020 | .0015 | .0005 | .0020 | .0019 | .0007 | .0020 | .0016 | .0007 
3 000 | .0039 | .0030 | .0015 | .0039 | .0031 | .0011 | .0042 | .0038 | .0016 | .0040 | .0031 .0014 
4 000 | .0059 | .0048 | .0022 | .0060 | .0047 | .0019 | .0062 | .0053 | .0022 | .0060 | .0046 .0020 
5 000 | .0080 | .0 .0029 | .0078 | .0063 | .0025 | .0083 | .0067 | .0030 | .0080 | .0062 .0024 
6 000 | .0099 | .0079 | .0036 | .0098 | .0077 | .0034 | .0103 | .0080 | .0036 | .0100 | .0078 .0032 
7 000 | .0119 | .0094 | .0042 | .0118 | .0094 | .0039 | .0122 | .0098 | .0042 | .0120 | .0093 . 0040 
8 020 | .0140 | .0109 | .0049 | .0138 | .0110 | .0045 | .0142 | .0114 | .0049 | .0140 | .0108 . 0046 
9 000 | .0160 | .0125 | .0056 | .0158 | .0126 | .0055 | .0161 | .0130 | .0056 | .0160 | .0124 | .0051 

10 000 | .0180 | .0141 | .0062 | .0178 | .0141 | .0060 | .0182 | .0145 | .0062 | .0179 | .0140 . 0057 
11 000 | .0200 | .0155 | .0070 | .0198 | .0158 | .0069 | .0201 | .0160 | .0069 | .0199 | .0156 . 0062 
12 000 | .0219 | .0171 | .0076 | .0219 | .0174 | .0074 | .0222 | .0175 | .0076 | .0219 | .0171 .0072 
13 000 | .0239 | .0186 | .0084 | .0240 | .0191 | .0081 | .0241 | .0190 | .0083 | .0239 | .0188 .0078 
14 000 | .0258 | .0201 | .0090 | .0260 | .0205 | .0087 | .0260 | .0206 | .0090 | .0256 | .0202 .0084 
15 000 | .0278 | .0217 | .0096 | .0278 | .0218 | .0093 | .0280 | .0220 | .0096 | .0276 | .0217 .0091 
16 000 | .0296 | .0231 | .0102 | .0296 | .0232 | .0100 | .0299 | .0234 | .0103 | .0294 | .0233 .0099 
17 000 | .0313 | .0245 | .0109 | .0313 | .0246 | .0107 | .0317 | .0250 | .0110 | .0312 | .0247 .0105 

1 000 |0. 0. .0001 |0. 0. 0. 0. 0. 0. 0. 0. 

CIRCUMFERENCE UNSUPPORTED WITH RING. 

Deflections, in diameter, at points. 
Applied 
loads. 

D; E. F. Di, EL, Fi, 

Lb. In. In. In. In. In. In. 
1 000 0. 0. 0. 0; A 0. 
2 000 .0002 .0001 .0001 0. .0001 0. 
3 000 .0002 .0002 .0002 .0001 .0002 0. 
4 000 .0003 .0003 . 0002 .0002 .0003 0. 
5 000 . 0004 .0004 .0002 .0002 .0004 0. 
6 000 . 0005 . 0006 . 0002 .0003 .0005 0. 
7 000 . 0005 .0008 .0002 . 0004 . 0006 0. 
8 000 . 0006 .0009 .0002 .0004 .0007 0. 
9 000 . 0007 .0011 .0002 .0005 . 0008 0, 

10 000 .0008 .0013 .0002 . 0005 .0010 0. 
11 000 . 0008 .0014 .0002 .0006 .0011 0. 
12 000 .0009 .0015 .0002 .0007 .0013 0. 
13 000 .0009 .0016 . 0002 .0008 .0014 0. 
14 000 .0010 .0017 .0002 .0009 .0016 0. 
15 000 .0010 .0018 .0002 .0010 .0018 0. 
16 000 .0011 .0020 .0002 .0011 .0019 0. 
17 000 .0012 .0022 .0002 .0012 .0020 0. 

1 000 0. 0. 0. 0. 0. 0. 

CIRCUMFERENCE SUPPORTED WITH RING. 

Deflections, in length, at points. 
Applied 
loads. 

A. B. C. AL BL CL Az, B2. C2. As, Ba, Cs, 

Lp. In. In. In. In. In. In. In. In. In. In. In. In. 
1 000 |0. y N 0. 0. 0. 0. 0. 4 0. 0. 
2 000 | .0020 | .0015 | .0008 | .0019 | .0018 | .0010 | .0020 | .0020 | .0009 | .0018 | .0014 | .0006 
3 000 | .0035 | .0031 | .0014 | .0037 | .0032 | .0016 | .0040 | .0036 | .0016 | .0038 | .0028 .0013 
4 000 | .0053 | .0047 | .0019 | .0057 | .0046 | .0024 | .0060 | .0051 | .0020 | .0058 | .0043 .0021 
5 000 | .0072 | .0062 | .0025 | .0077 | .0064 | .0029 | .0080 | .0068 | .0028 | .0078 | .0058 .0027 
6 000 | .0091 | .0078 | .0033 | .0097 | .0080 | .0035 | .0100 | .0083 | .0034 | .0096 | .0075 .0033 
7 000 | .0110 | .0092 | .0040 | .0115 | .0093 | .0042 | .0120 | .0097 | .0040 | .0115 | .0088 .0041 
8 000 | .0128 | .0107 | .0046 | .0135 | .0110 | .0049 | .0140 | .0112 | .0046 | .0134 | .0103 .0048 
9 000 | .0146 | .0121 | .0051 | .0153 | .0121 | .0054 | .0160 | .0127 | .0052 | .0154 | .0118 | .0053 

10 000 | .0165 | .0135 | .0057 | .0170 | .0136 | .0059 | .0178 | .0140 | .0058 | .0171 | .0132 | .0061 
11 000 | .0183 | .0151 | .0063 | .0188 | .0151 | .0065 | .0195 | .0153 | .0064 | .0188 | .0146 . 0067 
12 000 | .0202 | .0165 | .0069 | .0206 | .0165 | .0072 | .0212 | .0167 | .0070 | .0206 | .0161 .0071 
13 000 | .0219 | .0179 | .0075 | .0225 0179 | .0079 | .0230 | .0182 | .0075 | .0224 | .0175 .0077 
14 000 | .0235 | .0195 | .0080 | .0242 | .0193 | .0086 | .0247 | .0193 | .0080 | .0242 | .0187 | .0082 
15 000 | .0253 | .0210 | .0085 | .0259 | .0206 | .0091 | .0265 | .0207 | .0085 | .0258 | .0201 .0086 
16 000 | .0269 | .0224 | .0090 | .0277 | .0219 | .0095 | .0281 | .0219 | .0090 | .0275 | .0213 .0091 
17 000 | .0285 | .0235 | .0095 | .0292 | .0232 | .0100 | .0297 | .0233 | .0095 | .0290 | .0226 .0097 

1 000 |0. .0010 | .0001 (0. .0003 | .0003 |0. 0. 0. 0. 0. .0003                         
  

68604°—H. Doc. 1089, 61-3——4 

  

 



  

  

  

46 6-INCH HOWITZER CARRIAGE, MODEL 1908. 

Tested by having the edge bear equally upon a flat plate. 

Deflections at points. 

Applied 
loads. : Remarks. 

Longin A, | Diiaeser 

Lb. In. In. 
1 000 0. 0. 
5 000 .0083 . 0005 

10 000 0174 .0009 
15 000 0274 .0015 
17 000 .0308 .0016 

1 000 .0004 ; 
18 000 .0032 .0017 
19 000 .0353 .0018 
20 000 .0372 .0018 
21 000 .0391 .0019 
22 000 0409 .0020 
23 000 .0428 .0021 
24 000 . 0450 .0021 
25 000 0466 .0022 
26 000 0487 .0022 
27 000 . 0506 .0023 
28 000 .0525 . 0024 
29 000 . 0542 . 0024 
30 000 . 0567 .0025 

1 000 .0022 —. 0001 
30 000 . 0569 . 0024 
31 000 . 0589 . 0024 
32 000 . 0609 .0025 
33 000 . 0634 .0025 
34 000 . 0654 .0026 
35 000 .0677 . 0027 
36 000 .0701 . 0027 
37 000 .0726 . 0027 
38 000 .0749 . 0027 
39 000 .0773 .0028 . 
40 000 .0798 .0029 

1 000 . 0062 —. 0001 
40 000 .0803 .0027 
41 000 .0827 . 0027 
42 000 . 0854 . 0027 
43 000 .0881 .0028 
44 000 .0909 . 0028 
45 000 .0937 .0029 

1 000 .0102 —. 0006 
45 000 .0946 .0029 
46 000 .0971 .0029 
47 000 *.1000 .0029 
48 000 .1027 .0021 | On diamef®r D caliper changed. 
49 000 .1060 . 0022 
50 000 .1092 . 0022 

1 000 .0155 —.0011 | Rested under initial load 1% hours. 
50 000 .1108 .0013 

1 000 .0168 —. 0025 
50 000 .0113 . 0009 
51 000 1141 .0009 
52 000 1172 . 0009 
53 000 . 1206 . 0009 
54 000 1237 .0012 

55 000 { 12% .0012 | Length A rapid deflection. 
1 000 .0247 —.0026 

55 000 1312 .0009 
56 000 1347 .0008 
57 000 1387 .0008 
58 000 1429 .0009 
59 000 1479 .0009 
60 000 1532 .0009 

1 000 0362 —. 0026 
60 000 1557 . 0009 
61 000 1598 .0009 
62 000 1662 .0011 
63 000 1723 .0011 
64 000 1788 .0012 
65 000 1878 .0013 

1 000 1581 —. 0020         
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6-INCH HOWITZER CARRIAGE, MODEL 1908. 

Deflections at points. 

Applied 
loads. : Remarks. 

Length A. Djaieier 

Lb. In. In. 
65 000 .1932 . 0005 
66 000 . 1992 . 0004 
67 000 . 2060 . 0002 
68 000 2147 .0002 
69 000 2270 . 0004 
70 000 2387 . 0004 

1 000 0930 —.0019 | Micrometer reading discontinued on length A. 
Rested under initial load over night. 

70-000: 1. J... 50 0007 
75.000: 0.5 00 des 0002 
80.000 [i.ceeeisnns —. 0023 

000° §..-zs00:0ven —. 0065 
00000 i. ..ccaufile oss —. 0113 
0951000 {-.-recccer. —. 0176 
300000" {.cc.euses. —.0231 | Sharp snapping sound. 
100°008 J. 5. ones dia]. naa iti, Ultimate strength.   
  

Cradle head cracked (radially) between A2 and A3, also started a 
second crack on inside of head about 80° from first crack between 
Al and A2. 

Length of first or principal crack on the inside of head 2.12 in. 
Center of cradle head permanently depressed 0.40 in. 
There was a decided decrease in the final diameter as shown at the 

end of test. 

showed marked increase after higher loads. 

This was gradually reached after 70 000 lb. 
No well defined elastic limit. Took decided set at 40 000 and 

CRADLE HEAD NO. 3. 

CIRCUMFERENCE UNSUPPORTED WITH RING. 

  

  

  

| Deflections, in length, at points— 

Applied 
loads. 

A B. C Al BL Cc, A2, B2. C2, As, Bs, Cs, 

Lb. In. In. In. In. In. In. In. In. In. In. In. In. 
1 000 |0. 0. 0. 0. 0. x 0. 0. 0. 0. , 
2 000 | .0004 | .0003 | .0002 | .0003 | .0003 | .0002 | .0003 | .0001 | .0001 | .0001 | .0002 | .0001 
3 000 | .0008 | .0006 | .0003 | .0007 | .0006 | .0004 | .0006 | .0002 | .0002 | .0002 | .0003 | .0002 
4 000 | .0011 | .0009 | .0004 | .0012 | .0009 | .0006 | .0009 | .0005 | .0003 | .0005 | .0005 . 0003 
5000 | .0015 | .0011 | .0006 | .0016 | .0011 | .0008 | .0012 | .0007 | .0005 | .0008 | .0008 . 0005 
6 000 | .0018 | .0015 | .0007 | .0019 | .0014 | .0009 | .0014 | .0009 | .0006 | .0011 | .0010 . 0006 
7 000 | .0022 | .0018 | .0008 | .0023 | .0016 | .0010 | .0015 | .0011 | .0007 | .0013 | .0013 . 0007 
8 000 | .0025 | .0021 | .0010 | .0026 | .0018 | .0012 | .0017 | .0013 | .0008 | .0016 | .0015 . 0008 
9 000 | .0028 | .0024 | .0012 | .0028 | .0021 | .0013 | .0019 | .0015 | .0009 | .0019 | .0017 .0010 

10 000 | .0032 | .0028 | .0013 | .0031 | .0025 | .0014 | .0023 | .0017 | .0010 | .0022 | .0019 .0011 
11 000 | .0035 | .0030 | .0014 | .0035 | .0028 | .0016 | .0027 | .0019 | .0011 | .0025 | .0023 | .0012 
12 000 | .0038 | .0031 | .0015 | .0038 | .0031 | .0017 | .0030 | .0021 | .0012 | .0029 | .0026 | .0013 
13 000 | .0041 | .0034 | .0016 | .0041 { .0032 | .0018 | .0033 | .0023 | .0013 | .0032 | .0028 | .0014 
14 000 | .0044 | .0036 | .0017 | .0044 | .0033 | .0019 | .0036 | .0025 | .0014 | .0035 | . 0030 .0016 
15 000 | .0047 | .0039 | .0018 | .0047 | .0036 | .0020 | .0039 | .0027 | .0016 | .0038 | .0033 .0018 
16 000 | .0050 | .0041 | .0019 | .0050 | .0040 | .0022 | .0042 | .0029 | .0017 | .0041 | .0035 | .0019 
17 000 | .0053 | .0044 | .0020 | .0053 | .0043 | .0022 | .0045 | .0031 | .0018 | .0044 | .0037 . 0020 

1 000 |0. . 0003 |0. 0. .0001 |0. 0. 0. 0. . 0003 , 
1 000 |0. 0. 0. h 0. 0. 0. 0. 

17 000 | .0052 | .0042 | .0021 | .0052 | .0042 | .0021 | .0043 | .0032 | .0019 | .0046 | .0035 0020 
1 000 |0. 0. 0. , 5 ) 0. 0. 0. 0. ;                              



  

  

  

                
  

  

  

  

48 6-INCH HOWITZER CARRIAGE, MODEL 1908. 

CRADLE HEAD NO. 3—continued. 

CIRCUMFERENCE UNSUPPORTED WITH RING. 

Deflections, in diameter, at points— 
Applied 
loads. 

D. E. Y. D1, EL Fi, 

Lb. In. In. In. In. In. In. 
1 000 0. 0. 0. 0. 0. 0. 
2 000 . 0001 . 0001 0. 0. 0. 0. 
3 000 . 0002 . 0001 0. . 0001 . 0001 0. 
4 000 . 0003 . 0002 0. . 0002 . 0001 0. 
5 000 . 0004 . 0003 0. . 0003 . 0002 0. 
6 000 . 0005 . 0004 0. . 0004 .0003 0. 
7 000 . 0006 . 0005 0. . 0005 .0003 0. 
8 000 . 0007 . 0006 0. . 0006 . 0003 0. 
9 000 . 0008 . 0006 0. . 0007 . 0004 0. 

10 000 . 0010 . 0007 0. 0008 . 0005 0. 
11 000 . 0011 . 0008 0. . 0009 . 0006 0. 
12 000 .0012 . 0009 0. .0010 . 0006 0. 
13 000 .0014 .0010 0. .0012 . 0007 0. 
14 000 . 0015 .0010 . 0001 .0013 . 0007 0. 
15 000 . 0016 0011 0001 .0014 0007 0. 
16 000 .0017 0011 0001 .0015 . 0009 0. 
17 000 . 0018 .0012 0002 .0017 0010 0. 

1 000 0. . 0001 —. 0001 —. 0001 0. 
1 000 0. A , , 0. 

17 000 . 0018 0012 0002 . 0020 .0010 0. 
1 000 , . 0001 0. 0. 

CIRCUMFERENCE SUPPORTED WITH RING. 

Deflections, in length, at points— 
Applied 
loads. 

A. B. C. Al, BL. Li As, Bz. Cs. As, Bs. Cs. 

Lb. In. In. In. In. In. In. In. In. In. In. In. In. 
1 000 0. y 0. y 0. ; 0. 0. 0. 0. , 5 
2 000 | .0004 | .0003 | .0001 | .0004 | .0003 | .0003 | .0004 | .0001 |O. .0002 | . 0002 ; 
3 000 | .0008 | .0006 | .0003 | .0008 | .0005 | .0005 | .0008 | .0003 | .0001 | .0005 | .0004 | .0001 
4 000 | .0011 | .0009 | .0004 | .0012 | .0008 | .0006 | .0011 | .0004 | .0001 | .0006 | .0006 .0002 
5000 | .0014 | .0012 | .0005 | .0015 | .0010 | .0006 | .0015 | .0006 | .0002 | .0008 | .0008 | .0003 
6 000 | .0017 | .0015 | .0006 | .0017 | .0012 | .0007 | .0017 | .0007 | .0003 | .0010 | .0010 . 0004 
7 000 | .0020 | .0018 | .0007 | .0019 | .0014 | .0008 | .0019 | .0008 | .0004 | .0013 | .0012 . 0005 
8 000 | .0023 | .0020 | .0008 | .0022 | .0016 | .0008 | .0021 | .0010 | .0005 | .0015 | .0014 | .0006 
9 000 | .0026 | .0021 | .0009 | .0025 | .0018 | .0009 | .0023 | .0011 | .0006 | .0018 | .0016 . 0007 

10 000 | .0028 | .0022 | .0010 | .0028 | .0020 | .0010 | .0025 | .0013 | .0007 | .0020 | .0018 .0008 
11 000 | .0030 | .0024 | .0011 | .0031 | .0022 | .0011 | .0027 | .0015 | .0008 | .0023 | .0019 . 0009 
12 000 | .0032 | .0026 | .0012 | .0033 | .0024 | .0011 | .0029 | .0016 | .0009 | .0025 | .0021 .0010 
13 000 | .0034 | .0028 | .0013 | .0036 | .0026 | .0012 | .0031 | .0018 | .0010 | .0027 | .0023 .0011 
14 000 | .0038 | .0030 | .0013 | .0038 | .0028 | .0013 | .0033 | .0019 | .0011 | .0029 | .0024 .0012 
15 000 | .0040 | .0032 | .0014 | .0040 | .0030 | .0014 | .0035 | .0021 | .0011 | .0031 | . 0026 .0012 
16 000 | .0042 { .0033 | .0014 | .0041 | .0032 | .0015 | .0037 | .0023 | .0012 | .0033 | . 0028 .0013 
17 000 | .0044 | .0035 | .0015 | .0044 | .0034 | .0015 | .0039 | .002 .0012 | .0035 | .0030 | .0014 

1 000 |0. 0. ! 0. y 0. 0. .0001 |0. 0. 
1 000 |0. i » ) 0. , 0. 0. 0. 3 0. 

17 000 | .0043 | .0033 | .0015 | .0042 | .0034 | .0015 | .0036 | .0025 | .0011 | .0037 | .0028 | .0013 
1 000 |0. i > A 0. : 0. 0. 0. 0.                           
  

 



6-INCH HOWITZER CARRIAGE, MODEL 1908. 

Tested by having the edge bear equally upon a flat plate. 

  

  

  

  

Deflections at points. 

Applied 
oads. : 

Length A. Dialietr Remarks. 

Lb. In. In 
1 000 0. 0 
5 000 .0016 . 0005 

10 000 .0031 .0011 
15 000 . 0047 0018 
17 000 .0053 .0020 

1 000 .0003 
20 000 . 0063 0024 

1 000 . 0004 3 
25 000 .0078 .0029 
30 000 .0093 .0034 

1 000 . 0005 0. 
35 000 .0109 .0039 
40 000 .0127 . 0046 

1 000 .0007 - N02 

1 000 .0007 .0006 | Rested under initial load 1} hours. 
40 000 .0128 0054 : 
45 000 .0148 0059 
50 000 .0163 0064 

1 000 . 0009 .0003 
55 000 .0180 . 0069 
60 000 .0197 0074 

1 000 .0013 0001 
60 C00 .0198 0074 
66 000 .0213 0079 
70 000 . 0228 0084 

1 000 .0013 - .0001 
70 000 . 0028 0085 
75 000 . 0244 0091 
80 000 . 0260 0097 

1 000 .0013 — .0001 
80 000 . 0259 0097 
81 000 . 0263 0099 
82 000 . 0267 0099 
83 000 . 0269 0100 
84 000 .0272 0101 
85 000 .0274 0102 
86 000 .0278 0103 
87 000 .0281 .0104 
88 000 .0282 0106 
89 000 . 0286 0107 
90 000 .0289 0108 

1 000 .0017 — .0003 
90 000 . 0287 0108 
91 000 .0291 0109 
92 000 .0294 0110 
93 000 .0297 0111 
94 000 .0301 0113 
95 000 . 0303 .0115 
96 000 .0307 .0116 
97 000 . 0308 0118 
98 000 .0313 0119 
99 000 .0317 0119 

100 000 .0318 0120 
1 000 . 0020 — .0003 

100 000 .0319 0120 
102 000 . 0325 0123 
104 000 .0329 0125 
106 000 . 0335 0128 
108 000 . 0341 0130 
110 000 .0349 0132 

1 000 .0020 — .0020 
110 000 .0349 0131 
112 000 . 0354 0134 
114 000 . 0361 0136 
116 000 .0363 0138 
118 000 .0373 0141 
120 000 .0380 0144 

1 000 . 0023 — .0004 
1 000 . 0022 .0006 | Rested under initial load 3 days. 

120 000 . 0382 .0148 
122 000 .0388 .0151 
124 000 . 0395 .0153 
126 000 . 0403 0155 
128 000 . 0409 0157 
130 000 |° . 0415 .0160          



50 6-INCH HOWITZER CARRIAGE, MODEL 1908. 

  

Deflections at points. 

  

  

  

ADpjed 
oads. 

Length A. Dizmsuy Remarks. 

Lb. In. In. 
1 000 . 0028 .0001 

130 000 .0418 .0160 
132 000 .0422 0161 
133 000 . 0425 .0162 
134 000 .0428 .0164 
135 000 . 0432 .0164 
136 000 0434 .0165 
137 000 . 0438 .0167 
138 000 .0441 .0168 
139 000 .0444 .0169 
140 000 . 0450 .0171 

1 000 .0030 .0001 
140 000 .0449 .0169 
142 000 -. 0454 0173 
144 000 . 0462 0176 
146 000 . 0468 0177 
148 000 .0475 0181 
150 000 . 0482 0182 

1 000 .0038 
150 000 . 0482 .0181 
152 000 . 0490 0186 
154 000 . 0497 0189 
156 000 . 0504 .0193 
158 000 . 0509 .0194 
160 000 .0519 .0198 

1 000 . 0044 . 0005 
160 000 . 0521 .0197 
162 000 . 0526 . 0202 
164 000 . 0536 . 0204 
166 000 . 0542 . 0208 
168 000 . 0550 .0210 
170 000 . 0557 .0213 

1 000 .0057 . 0005 
170 000 0560 .0212 
172 000 . 0567 .0217 
174 000 .0577 .0221 
176 000 0585 . 0225 
177 000 0592 0228 
178 000 . 05695 . 0229 
179 000 . 0001 .0231 
180 000 . 0606 . 0233 

1 000 .0075 .0010 
180 000 . 0610 . 0231 
181 000 . 0616 . 0235 
182 000 . 0621 . 0237 
183 000 . 0625 .0239 
184 000 . 0629 . 0242 
185 000 . 0633 . 0244 

186 000 { 10040 } .0246 | Length A yielding. 
187 000 . 00651 . 0248 
188 000 . 0655 . 0250 
189 000 . 0661 . 0253 
190 000 . 0068 . 0256 

1 000 .0100 . 0021 
1 000 . 0097 .0029 | Rested under initial load % hour. 

190 000 . 0671 . 0255 
191 000 . 0678 . 0264 
192 000 . 0683 . 0264 
193 000 . 0692 . 0268 
194 000 . 0698 . 0268 
195 000 . 0702 .0271 
196 000 .0710 .0274 
197 000 .0718 . 0276 
198 000 .0729 . 0281 
199 000 .0741 0287 
200 000 .0751 . 0288 

1 000 . 0147 . 0039 
201 000 . 0765 . 0288 
202 000 .0774 . 0298 
203 000 .0785 0303 
204 000 . 0795 . 0307 
205 000 . 0804 .0310 
206 000 .0815 .0314 
207 000 . 0829 .0319 
208 000 . 0842 . 0325 
209 000 . 0858 .0329 
210 000 . 0880 . 0339       
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APPEARANCE OF CRADLE HEADS AFTER TESTING. SIDE VIEWS.



 



6-INCH HOWITZER CARRIAGE, MODEL 1908. 51 

  

  

  

      

Deflections at points. 

ADpjed 
oads. : : 

Length A. biuerer Remarks. 

Lb. In. In. 
1 000 . 0235 . 0069 

210 000 . 0898 . 0338 
211 000 .0917 . 0346 
212 000 . 0932 0353 
213 000 . 0952 0359 
214 000 . 0969 0366 
215 000 .0991 0377 
216 000 .1025 0390 
217 000 .1052 0399 
218 000 . 1100 0416 
219 000 .1132 0427 

220 000 { Ji } .0444 | Ultimate strength with fixture. 

1 000 . 0482 .0159 | Micrometer readings discontinued on length A. 
Fixture at center of cradle head was removed so as not to damage it for use in the other tests 
This fixture or bar had to be driven out of the 2% in. hole in cradle head, showing that the 

hole had become smaller. 
A pin 3} in. diameter was used at center of head which was not inserted in the 2} in. hole and 

test resumed. 
1000 Y.ov-aai-.on: .0158 

133000 1. ois densv do sv deities Snapping sound. 
189 200 Ultimate strength without fixture. Head yielding and load dropped to. (It would 
a appear that fixture had supported the head.) 

000 Tecate Fl Se 
1 000 

ITBE000. i [aivnisic oiimmminy nn tin sina main Sharp snapping sound.     
  

Head removed from machine and test discontinued. 
Cradle head cracked in seven places at edge of hole on inside of 

head. 
Diameter at edge of hole at inside of head, 2.64 in. 
Diameter at edge of hole at outside of head, 1.88 in. 
No well-defined elastic limit. Sets remained without material 

change up to 140 000 lb., but no decided increase in sets occurred 
until loads reached 180 000 to 200 000 lb. 

CRADLE HEAD NO. 4. 

CIRCUMFERENCE UNSUPPORTED WITH RING. 

  

Deflections, in length, at points. 

  

  

Applied 
loads 

An B. C. Al BL Ct. A2, B2. C2. As. Bs. Cs. 

Lb. In In. In In In In. In In In In In, In 
1 000 (0 0. 0 0. 0. 0. 0. 0 0 0 0 0 
2 000 | .0002 | .0002 | .0001 | .0003 | .0001 | .0001 | .0001 | .0002 | .0001 | .0002 | .0001 0001 
3 000 | .0004 | .0004 | .0003 | .0005 | .0002 | .0001 | .0003 | .0003 | .0001 | .0004 | .0002 0002 
4 000 0006 | .0005 0004 | .0008 | .0003 | .0001 | .0005 0003 0002 0006 | .0003 0004 
5 000 0008 | . 0006 0005 | .0009 | .0004 | .0003 | .0007 0004 0003 0007 0004 0005 
6 000 | .0010 | .0008 | .0006 | .0012 | .0005 | .0004 | .0008 | .0005 | .0004 | .0009 | .0006 0006 
7 000 0011 | .0010 0006 | .0013 | .0006 | .0005 | .0009 0006 0004 0011 0007 0007 
8 000 | .0013 | .0011 | .0007 | .0015 | .0008 | .0007 | .0010 | .0007 | .0005 | .0012 | . 0009 0008 
9 000 | .0015 | .0012 | .0008 | .0016 | .0010 | .0008 | .0011 | .0008 | .0006 | .0014 | .0011 0009 

10 000 | .0016 | .0013 | .0009 | .0018 | .0011 .0012 | .0009 | .0006 | .0015 | .0012 0010 
11 000 | .0018 | .0015 | .0010 | .0019 | .0012 | .0010 | .0013 | .0010 | .0007 | .0017 | .0013 0010 
12 000 | .0019 | .0016 | .0011 | .0021 | .0013 | .0011 { .0015 | .0011 | .0008 | .0017 | .0014 0011 
13 000 | .0021 | .0017 | .0012 | .0023 | .0015 | .0011 | .0018 | .0012 | .0009 | .0019 | .0015 0012 
14 000 | .0021 | .0018 | .0012 | .0025 | .0017 | .0013 | .0020 | .0013 | .0010 | .0020 | .0017 0012 

15 000 | .0022 | .0019 | .0013 | .0027 | .0019 { .0013 | .0022 | .0015 | .0010 | .0022 | .0018 0013 
16 000 | .0024 | .0021 | .0014 | .0029 | .0019 | .0014 | .0023 | .0017 | .0011 | .0024 | .0019 0013 
17 000 | .0026 | .0021 | .0014 | .0031 | .0020 | .0015 | .0025 | .0018 | .0012 | .0025 | .0020 0014 

1 000 |0 0 0001 | .0002 [0. . 0001 0001 |0 0 0 
1 000 (0 0 0. 0. 0. 0. 0 

17 000 0026 | .0022 0014 | .0031 | .0021 | .0014 0022 0018 0013 0024 0021 0013 
1 000 (0 0 0. 0 0 0                             
 



52 6-INCH HOWITZER CARRIAGE, MODEL 1908. 

CRADLE HEAD NO. 4—continued. 

CIRCUMFERENCE UNSUPPORTED WITH RING. 

  

Deflections, in diameter, at points. 

  

  

                  

  

  

  

                          

Applied 
loads 

D, E. F. D1, EL Fi, 

Lb. In. In. In. In. In. In. 
1 000 0. 0. 0. 0. 0. 0. 
2 000 . 0002 .0001 0. 0. 0. 0. 
3 000 . 0003 . 0002 0. 0. 0. 0. 
4 000 . 0004 . 0002 0. .0001 0. 0. 
5 000 . 0004 .0002 0. 0002 .0001 0. 
6 000 . 0005 .0003 0. .0003 0002 0. 
7 000 . 0006 .0003 .0001 .0004 0002 0. 
8 000 .0007 .0003 .0001 . 0005 .0002 0. 
9 000 .0007 .0004 0001 . 0006 .0002 0. 

10 000 .0008 . 0004 .0001 . 0007 .0003 0. 
11 000 . 0009 . 0005 .0001 . 0008 . 0003 0. 
12 000 .0010 . 0005 .0001 . 0009 . 0004 0. 
13 000 .0010 . 0005 .0001 . 0009 . 0004 0. 
14 000 .0011 . 0006 . 0002 .0010 . 0005 . 0001 
15 000 .0012 . 0006 . 0002 .0011 . 0005 .0002 
16 000 .0013 . 0007 .0003 .0012 ..0006 . 0002 
17 000 .0014 .0007 .0003 .0013 . 0007 .0002 

1 000 0. 0. 0. 0. 0. 0. 
1 000 0. 0. 0. 0. 0. 0. 

17 000 .0014 . 0006 . 0002 .0014 . 0007 .0003 
1 000 y 0. 0. 0. 0. 0. 

CIRCUMFERENCE SUPPORTED WITH RING. 

Deflections, in length, at points. 
Applied 
loads. 

A. B. C. Al, BL CL, Az, B2. C2, As, Bs. Cs. 

Lb. In. In. In. In. In. In. In. In. In. In. In. In. 
1 000 |0. 0. 0. h 0. 0. 0. 0. , 0. 0. 0. 
2 000 | .0002 | .0001 | .0002 | .0002 | .0001 | .0001 | .0002 | .0002 | .0002 | .0001 | .0001 | .0002 
3 000 | .0003 | .0003 | .0002 | .0004 | .0003 | .0002 | .0004 | .0003 | .0003 | .0003 | .0002 | .0004 
4 000 | .0005 | .0004 | .0003 | .0006 | .0005 | .0003 | .0006 | .0005 | .0003 | .0005 | .0003 | .0004 
5 000 | .0007 | .0005 | .0003 | .0008 | .0006 | .0004 | .0008 | .0006 | .0004 | .0007 | .0004 | .0005 
6 000 | .0009 | .0006 | .0004 | .0010 | .0007 | .0005 | .0010 | .0007 | .0005 | .0008 | .0005 . 0006 
7 000 | .0011 | .0006 | .0005 | .0012 | .0008 | .0006 | .0011 | .0007 | .0005 | .0010 | .0006 | .0007 
8 000 | .0013 | .0008 | .0006 | .0014 | .0010 | .0007 | .0012 | .0008 | .0006 | .0012 | .0007 | .0008 
9 000 | .0015 | .0010 | .0007 | .0015 | .0011 | .0007 | .0013 | .0009 | .0007 | .0014 | .C009 .0009 

10 000 | .0017 | .0011 | .0007 | .0016 | .0013 | .0007 | .0014 | .0009 | .0007 | .0016 | .0009 | .0010 
11 000 | .0018 | .0012 | .0008 | .0018 | .0014 | .0008 | .0015 | .0010 | .0008 | .0018 | .0010 | .0011 
12 000 | .0020 | .0013 | .0010 | .0020 | .0016 | .0008 | .0015 | .0011 | .0008 | .0020 | .0011 | .0011 
13 000 | .0022 | .0014 | .0012 | .0022 | .0017 | .0009 | .0016 | .0012 | .0009 | .0022 | .0013 | .0012 
14 000 | .0024 | .0016 | .0012 | .0024 | .0018 | .0010 | .0018 | .0013 | .0010 | .0023 | .0013 .0012 
15 000 { .0026 | .0017 | .0013 | .0025 | .0019 | .0011 | .0020 | .0014 | .0011 | .0024 | .0015 .0013 
16 000 | .0027 | .0019 | .0013 | .0026 | .0019 | .0012 | .0021 | .0015 | .0012 | .0025 | .0017 .0014 
17 000 | .0028 | .0020 | .0013 | .0027 | .0020 | .0013 | .0023 | .0016 | .0012 | .0026 | .0019 | .0015 

1 000 | .0002 0. 0. 0. 0. 0. 0. 0. 0. 0. 
1 000 |0. 0. , 0. 0. 0. 0. 0. 0. 0. 

17 000 | .0027 | .0020 | .0013 | .0025 | .0022 | .0013 | .0022 | .0017 | .0013 | .0024 | .0020 | .0013 
1 000 |0. 0 0. } 0. s 0. 0. ° 0. 

|    



6-INCH HOWITZER CARRIAGE, MODEL 1908. 

Tested by having the edge bear equally upon a flat plate. 

  

  

  

  

Deflections at points. 

Applied R emarks. 
loads. Length | Diameter 

A. D; 

Lb. In. In. 
1 000 0. 0. Initial load. 
5 000 0009 . 0003 

10 000 0019 . 0007 
15 000 . 0029 .0010 
17 000 .0032 .0013 

1 000 3 } 
20 000 . 0037 .0014 

1 000 —. 0001 —. 0001 
25 000 . 0039 .0018 
30 000 0050 . 0022 

1 000 —. 0001 
35 000 0059 . 0027 
40 000 0061 . 0029 

1 000 —. 0001 
45 000 0074 .0034 
50 000 0079 . 0038 

1 000 —. 0001 
55 000 0082 . 0042 
60 000 0095 . 0046 

1 000 0002 —. 0001 
65 000 0103 . 0050 
70 000 0111 . 0054 

1 000 0002 —. 0003 
75 000 0116 . 0058 
80 000 0125 . 0062 

1 000 0002 —. 0002 
85 000 0133 . 0067 
90 000 0140 .0071 

1 000 0002 —. 0002 
95 000 0146 . 0075 

100 000 0156 .0078 
1 000 0004 —. 0002 

105 000 0166 . 0083 
110 000 0173 . 0087 

1 000 5 —. 0001 
115 000 0180 . 0092 
120 000 0187 .0097 

1 000 —. 0001 
125 000 0195 .0100 
130 000 0202 .0104 

1 000 0006 —. 0002 
135 000 0209 .0108 
140 000 0216 .0113 

1 000 0006 —. 0003 
1 000 0006 . 0005 

140 000 0216 .0117 
145 000 0224 .0120 
150 000 0231 .0123 

1 000 0008 —. 0001 
150 000 0231 .0121 
155 000 0239 .0125 
160 000 0249 .0128 

1 000 0009 —. 0004 
160 000 0248 .0125 
165 000 0255 .0130 
170 000 0261 .0133 

1 000 0011 —. 0007 
170 000 0262 .0131 
175 000 0269 .0136 
180 000 0276 .0140 

1 000 0009 —. 0007 
180 000 0276 .0141 
185 000 0282 .0148 
190 000 0289 .0153 

1 000 0012 —. 0003 
190 000 0290 .0153 
195 000 0297 .0158 
200 000 0304 .0163 

1 000 0012 —. 0001 
200 000 0305 .0165 
205 000 0310 .0168 
210 000 0319 .0173 y 

1 000 0013 —. 0003 
210 000 0319 .0173 
212 000 0321 .0177       
  

 



54 6-INCH HOWITZER CARRIAGE, MODEL 1908. 

  

  

  

    

Deflections at points. 

Abplisa . Remarks. 
Length Diameter 

A. D, 

Lb In. In 
214 000 .0325 0178 
216 000 .0327 0179 
218 000 .0331 0181 
220 000 . 0335 0183 

1 .0015 0003 
220 000 . 0334 0183 
222 000 . 0337 0187 
224 000 . 0339 0188 
226 000 .0343 0190 
228 000 . 0347 0192 
230 000 .0349 .0195 

1 000 .0019 . 0005 
After loading cradle head to 230000 Ib. with the regular fixtures the cradle head was removed from 

testing machine and a plug was fitted to the 2}-in. hole in head. A pin 3.10 in. diameter was 
placed against the center of head and the test resumed. 

Micrometer readings on gaged | length A were discontinued, as this length was inaccessible 
E000. fcc. dee ain 

2307000 7): vin ans vnas .0196 
0002 [ec wis hivibinuch . 0005 

200: 000 [comme nss evan . 0195 
000) |. onnnssnsns . 0006 

250000: | dda .0213 
16000 1. nace cme . 0006 

75 000) [te arenvn ven . 0244 
000: senses sa .0010 

300 3-00 teeemerean. . ta Elastic limit above 300 000 about 310 000 1b. 

a readings on diameter D, while under high loads, were discontinued and sets only 
taken after each increment. 

Rested under initial load 1 hour. 

  

    1 000 
440 400: | ie sels daieia bila nu ite Ultimate strength.       
  

Cradle head expanded at diameter D to 13.39 in. 
Changed the shape of cone of the head from a right line to a con- 

caved one. 
Pin at center of head embedded itself in head about 0.05 in.



    

T-INCH GUN, No. 97. 

SPECIMENS FROM “A” HOOP. 

    

  

99



56 7-INCH GUN, NO. 97. 

TENSILE TESTS OF SPECIMENS FROM 7-INCH GUN NO. 97, “A” HOOP. 

  

  

: Elastic | Tensile : 
Di- | Sec- a Elon-| Contrac- | Elongation 

Marks. ame- | tional Hw Siagh gation| tion of |ofinch sec- Apbeatans of 
ter. | area. "y in. ° m. |B 2in.| area. tions. : 

In. (Sq¢.in.| Lb. Lb. Pec. Peal In. In. 
.0, 0.505! 0.20 73 000 | 115 500 | 18.5 40.3 1.21%, .16 {| Silky, 

A. T. M, . 505 20 | 64 500 | 109 000 | 15.5 | Fractured| .05, .06 | Fine granular; 
at neck. flaked spot at 

circumference. 
AT. 1 . 505 .20: 73 500] 117 000} 16.5 34.0 | .21* .12 | Silky; oblique. 
AML 505 20! 66 000 | 113 500 | 20.5 43.37 21%, .20% Do. 
ALL 505 .20 | 74 500 | 117 500 | 20.0 43. 8:405.19, 0, 20% Do 
AO. L 505 .20| 72 500 | 116 500 {| 21.5 46.2.0, 28% .15 Do 
B.T.0 505 .20 | 73 000 | 116 000 | 18.5 40.3 | .10, .27% Do. 
B.2.1 505 .20 | 74 500 | 117 000 | 15.0 16.9 | .18*%, .12 | Fine granular; 

flaked spot at 
circumference. 

B.T.M . 505 .20 | 64 500 | 114 000 | 17.0 34.0: .17%, 17% Silky. 
1.7, C . 505 .20 ( 74 000 { 117 000 | 18.0 43.30.10, 26% Do. 
0. T.C . 505 .20 | 74000 | 116 500 | 19.5 40.3 | 24%, .15 Do. 
M.T.C . 505 220 | 65500 | 94500 | Defective metal. Fractured in head of specimen. 
L.O.B . 505 .20 | 63 500 | 115 500 | 21.5 46.2 | .26%, .17 ilky 
M.L.B 505 .20 | 64 500 | 114 000 | 21.0 S711. 25%, .19 bo. 
L..1.B . 505 .20 | 74000 | 116 000 | 21.0 40.2 (..15," 27% Do. 
0. C.1 . 505 .20 | 74 500 | 116 000 | 20.0 43.3 | .25%, .15 Do. 
1.C.1, . 505 .20 | 74 500 | 116 500 | 20.5 46.21.12, .20* Do. 
M.C.L . 505 .20 | 65 500 | 114 000 | 20.0 40.3 | .16, .24% Do. 
AR, . 5056 20 | 66 000 | 113 500 | 10.5 13.2 ({ .11%, .10 | Fine granular; 

fracture at seam 
in stem. 

AR, 506 20 | 64 000 | 75 000 1.5 1.8] .02%, .01 | Fine granular, 80 
per cent; 20 per 
cent at seam. 

A. R.1 . 505 .20 | 64 000 | 110 500 8.0 9.6 | .08% .08 | Fine granular; 
flaky spot. 

B.B.? .505 .20 | 64 000 | 76 500 1.5 1.8] .02%, .01 | Fine granular; 
flaky streak in 
stem. 

R.B.! . 505 .20 | 66 500 | 107 000 5.0 Rraciired .04, .06 | Finegranular. 
in neck. : 

R. B.1 . 505 .20 | 51 000 [ 52 500 5 1.8.01, .00 | Fine granular, 40 
per cent; ser- 
rated 60 per cent; 
seam in stem. 

R.C. . 505 .20 | 66 000 | 115 000 | 15.5 20.5] .17%, .14 [| Fine granular, 
90 per cent; 
silky, 10 per 
cent. 

R. C. . 505 .20 | 66 000 | 114 000 | 16.5 27.41.11, ,22%| Fine granular, 
60 per cent; 
silky, 40 per 
cent. 

R.C. . 505 .20 | 61 000 | 113 500 | 15.0 20.5) .11, .19*%| Fine granular, 
90 per cent; silky, 
10 per cent.                       

1 Opened longitudinal streaks alongside of fractured places.



    

15-POUNDER GUN, No. 4, MODEL 1903. 
  

SPECIMEN FROM JACKET. 
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58 15-POUNDER GUN, NO. 4, MODEL 1903. 

TENSILE TESTS OF SPECIMENS FROM 15-POUNDER GUN JACKET OF 
GUN NO. 4, MODEL 1903, WHICH DEVELOPED A CRACK 8 INCHES LONG 
BETWEEN GUIDES AND UNDER LUG. 

  

  

Floste Touils i Con- Elonga- 
m. n “lon : i Marks. i ag 5 eo tenga traction nol Appearance of fracture. 

sq. in. sq. in. ? tions. 

Lb. Lh. Per cent. | Per cent. In. In. 
1 61 500 93 500 26.5 54.6 38%, 15 | Silky. 
2 61 500 98 000 26.0 51.9 20%, 26% Do. 
3 55 500 94 000 21.5 43.3 31,7 32% Do. 
4 59 000 93 500 27.5 54.6 «20,5. 35% Do. 
5 56 000 94 500 25.0 49.1 15, 35% Do. 
6 67 500 | 103 500 20.5 37.1 Jd4, 27% Do. 
7 66 000 94 000 8.5 13.2 .07, .10* | Gray; amorphous; granular spot at 

circumference.                 
 



    

12-INCH GUN, No. 14. 
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60 12-INCH GUN, NO. 14. 

TENSILE TESTS OF SPECIMENS FROM 12-INCH GUN NO. 14. 

  

  

                  

Sec- Elastic | Tensile | Elonga- | Contrac- | Elongation 
Marks. ne. tional | limit per | strength | tionin tion of | of inch sec- Abpearance of frac- 

> area. sq. in. |persq.in.| 2in. area. , tions. 

In. Sq. in. Lb. Lb. Percent. | Percent. | In... In. 
L. O0.] 0.505 0.20 48 500 88 500 30.0 57.2.1 . 30", 30% Say 
Ie 1. . 505 . 20 52 000 92 000 28.5 50.8 | .40%, .17 Do. 
L.M. 505 +20 42 500 85 000 30.5 54.6: . 23, 38% Do. 
TO, . 505 .20 47 000 87 000 25.0 49.1 16, 34% Do. 
nL L505 .20 50 000 90 500 21.0 43.3 .16,. .20% Do. 
TM. . 50¢ .20 43 000 86 000 23.5 40.3 [| .32%, .15 Do. 
R. .505 .20 43 000 | = 88 000 16.5 27.4 | .11, .22¥| Fine granular, 40 

per cent; ser- 
rated, 60 per 
cent. 

B. . 505 .20 43 000 88 000 18.5 30.4 | .11, .26% | Serrated. 
B. . 505 +20 43 500 88 000 15.0 16.9 | .10, .20* | Granular; with 

flaky streak. 

   



    

12-INCH W. W. MORTAR, 1908. 

SPECIMENS FROM TUBE, JACKET, BREECH BUSHING, 

TRUNNION HOOP. 
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62 12-INCH W. W. MORTAR, 1908. 

12-INCH W. W. MORTAR, 1908, 

  

  

  

  

TuBE. 

No. 9039. 
Marks, B 3202, BT, 4 I. 
Forged steel. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

In gaged length. Per inch. 

Applied 
loads per Remarks. 

sq. in. Elonga- Set Elonga- | Successive 
tion. . tion. elongation. 

b. In In. In. In 
1 000 0 0. 0. 0 
5 000 0003 0. . 00010 00010 

10 000 0008". 1x aie sien . 00027 00017 
20 000 O07. cases . 00057 00030 
30 000 0027 0. . 00090 . 00033 
40 000 . 0037 0. .00123 .00033 | 10 000 to 40 000 Ib. per sq. in. 
45 000 0042 0. . 00140 . 00017 
50 000 $0047 Fees . 00157 .00017 | Modulus of elasticity=231200000 lb. per 

: sq. in. 
55 000 00532. awsome .00173 00016 
60 000 0057 20s cemss=s . 00190 00017 
61 000 0038. A. soanss . 00193 00003 
62 000 0059 51.5 a anne . 00197 00004 
63 000 0061: fica aivaed . 00203 00006 
64000 20063 eouenass ¢ .00210 . 00007 
65 000 0006: niin: . 00220 .00010 | Elastic limit. 
66 000 +0078: No dteavs . 00260 . 00040 
67 000 20103 Tans . 00343 . 00083 
68 000 “OL if... 0d . 00470 . 00127 
69 000 JOIGT ea. . 00557 . 00087 
70 000 «0180: jo... cc . 00620 . 00063 

OO 000: {beanies viva vw Ju le minin'en] 555 sw 05 we ine = SITs 9 aed mr A Tensile strength.           
  

Elongation after fracture, 0.11 in. in 3 in.=3.7 per cent. 
Elongation of inch sections, .03, .04, .04. 
Position of fracture, in the neck outside. 
Appearance of fracture, fine granular. 

 



12-INCH W. W. MORTAR, 1908. 

  

  

  

  

No. 9040. 

Marks, B 3203, BT, 4 M. 
Forged steel. 
Diameter, 0.563 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

In gaged length. Per inch. 

Applied 
loads per Remarks. 
sq. in. Elonga- Set Elonga- Successive 

tion. : tion. elongation. 

Lb. In. In. In. In. 
1 000 0. 0. 0. 0. 
5 000 . 0003 0. . 00010 . 00010 

10 000 . 0. . 00027 00017 
20 000 0017 |-ussrsvacs . 00057 00030 
30 000 . 0029 0. . 00097 . 00040 
40 000 . 0038 . 0001 . 00127 .00030 | 10 000 to 40 000 1b. per sq. in. 
45 000 . 0043 . 0001 . 00143 .00016 | Modulus ofelasticity= 30000 0001b. per 

sq. in. 
50 000 0% aria ene . 00163 00020 
55 000 0054 I....5...5- . 00180 00017 
60 000 0060: |..5:5000%- . 06200 00020 
61 000 0062 saansienvs . 00210 00010 
62 000 0004 1... in. . 00213 . 00003 
63 000 +0087 lovetocess . 00223 .00010 | Elastic limit. 
64 000 +0083 i. seo vnn . 00277 00054 
65 000 O29. 1. es cnensn . 00430 00153 
66 000 O186 ee cineiie ss . 00620 00190 
67 000 0207 liasecvess . 00690 00070 
68 000 0201, feos eisvesin . 00870 00180 
08600. 1.05.0 ines tniders sane she sins scinsanels canazn Tensile strength.           
  

Elongation after fracture, 0.55 in. in 3 in.=18.3 per cent. 
Elongation of inch sections, .26%, .19, .10. 
Diameter of fracture, 0.41 in. Area, 0.132 sq. in. 
Contraction of area, 47.2 per cent. 
Position of fracture, 1.20 in. from the neck. 
Appearance of fracture, silky. 

 



64 12-INCH W. W. MORTAR, 1908, 

  

  

  

JACKET. 

No. 9041. 

Marks, B 3170, BT, 5 I. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

In gaged length. Per inch. 
Applied 
loads per Set. Remarks. 

sq. in. Elonga- Set Elonga- | Successive 
tion. ic tion. elongation. 

Lb In In. In. In In 
1 000 0. 0. 0. 0 0 
5 000 20003 [....... . 00010 000 hu... i 

10 000 0007 0 . 00023 00013 0. 
20 000 0017: ivi . 00057 0003 tific vss 
30 000 . 0027 0. . 00090 SO0083: iis. sass 
40 000 . 0037 0. . 00123 .00038" lic... an 10 000 to 40 000 1b. per sq. in. 
45 000 0043 0. . 00143 100028: i... ,....- Modulus of elasticity=230 000 000 

1b. per sq. in. 
50 000 0048 last enaes . 00160 00017 lo nnese- 
55 000 0052 [canons .00173 00013: e.-ici.. 
60 000 0059: 4: sews . 00197 00024 Velo ve aun - 
61 000 +0062 l..icvu. . 00207 00010 i........ 
62 000 +0000 l.iv. a . 00220 2000135 Ha ous Elastic limit. 
63 000 0070 | ous s es . 00253 00083. 5 fain sannns 
64 000 0094 il. ora. . 00313 00068: 412s... - 
65 000 N13... . 00377 00064. lls esa 
66 000 ET ET . 00507 001308 fice vin ves 
67 000 01715 fata . 00570 000637... -e 

15105 yO ROM GRSRIIS Bel GU LL EUR RRL ST Ren Tensile strength.                   
Elongation after fracture, 0.51 in. in 3 in.=17 per cent. 
Elongation of inch sections, .10, .31%, .10. 
Diameter of fracture, 0.46. Area, 0.1662 sq. in. 
Contraction of area, 33.5 per cent. 
Position of fracture, 1.50 in. from the neck. 
Appearance of fracture, fine granular 75 per cent, silky 25 per cent.



12-INCH W. W. MORTAR, 1908, 65 

  

  

  

  

  

No. 9042. 

Marks, B 3199, BT, 5 O. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

In gaged length. Per inch. 
Applied 
loads per Remarks. 

sq. in. Elonga- Set Elonga- | Successive 
tion. i tion. elongation. 

Lb. In. In. In. In. 
1 000 0. 0. 0. 0. 
5 000 ’ 0. .00010 .00010 

10 000 .0008 0. . 00027 .00017 
20 000 0017 faaie.o ne . 00057 . 00030 
30 000 . 0027 0. . 00090 . 00033 
40 000 .0038 0. 00127 .00037 | 10 000 to 40 000 Ib. per sq. in. 
45 000 .0043 0. 00143 .00016 Mogulus of elasticity==30 000 000 1b. per 

sq. in. 
50 000 +0048 1... ..0.- 00160 .00017 
55 000 0037 Ns el. Lo .00190 . 00030 
60 000 0002 1... .00213 . 00023 
61 000 0070 12... . 00233 00020 Elastic limit. 
62 000 . 0092 . 00307 00074 
63 000 .0114 00380 00073 
64 000 0145. |.......- 00483 00103 
65 000 0162. 1... . 00540 00057 
66 000 10 Via ndiehatig . 00620 00080 
67 000 0200 i]. . 00697 00677 

TOG 80D: |. o. otenmiicinals sis di niall en ile ie iil niet Eat eo 4 e are Tensile strength.             
  

Elongation after fracture, 0.51 in. in 3 in.=17 per cent. 
Elongation of inch sections, .10, .31%, .10. 
Diameter at fracture, 0.45 in. Area, 
Contraction of area, 36.4 per cent. 
Position of fracture, in middle of stem. 
Appearance of fracture, silky. 

0.159 sq. in.



66 12-INCH W. W. MORTAR, 1908, 

Breecr BusHiNGg. 

No. 9043. 
Marks, B 3485, BT, 4 O. 
Diameter, 0.506 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 
Stem of specimen, crooked. 

  

  

  

  

In gaged length. Per inch. 
Applied 
loads per Remarks. 
sq. in. Elonga- Set Elonga- | Successive 

tion. 2 tion. elongation. 

Lb. In In. In. In 
1 000 0 0. 0 
5 000 0002 | O .00010 00010 

10 000 0002: oc ccisve ns . 00010 0 
20 000 0007 lcs sernae . 00035 00025 
30 000 20014 lies . 00070 . 00035 
40 000 .0020 |—. 0001 . 00100 .00030 | 10 000 to 40 000 Ib. per sq. in. 
45 000 C0023. 01: Ls .00115 .00015 | Modulus of elasticity=33 000 000 1b. per 

sq. in, 
50 000 0020: 20. av. .00130 00015 
55 000 0030: |--cceear. .00150 00020 
60 000 0033: |. cconeses .00165 00015 
65 000 0037: [osc rurnes .00185 00020 
70 000 00407 1... .. 5, . 00200 00015 
75 000 0044 © | carn. . 00220 00020 
80 000 0048 1. . 00240 00020 
85 000 JOD37: om sal . 00285 . 00045 
89 000 20003 1....00.z .00315 .00030 | Elastic limit. 
90 000 0082: \..... 0. . 00410 00095 
91 000 0098: |... as . 00490 00080 
92 000 0103 (Sit ua es . 00525 00035 
93 000 0112 le. vale . 00560 00035 
94 000 +127 Fla LL. . 00635 00075 
95 000 0140 |.....th.0 .00700 . 00065 

100 000 ve Ed sn sai in st aes a fo medi eh Ek Tensile strength.           
  

Elongation after fracture, 0.32 in. in 2 in.=16 per cent. 
Elongation of inch sections, .11, .21%. 
Diameter at fracture, 0.38 in. Area, 0.1134 sq. in. 
Contraction of area, 43.3 per cent. 
Position of fracture, 1 inch from the neck. 
Appearance of fracture, silky. 

 



12- INCH W. W. MORTAR, 1908, 

TrunniON HooOP. 

  

  

  

  

No. 9044. 

Marks, B 3192, BT, 4 M. 
Diameter, 0.562 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 4 in. 

In gaged length. Per inch. 

Applied 
loads per Remarks. 

sq. in. Elonga- Set Elonga- | Successive 
tion. tion. elongation. 

Lb. In. In. In. In. 
1 000 0. 0. 0. 0. 
5 000 . 0005 0. .00012 .00012 

10 000 .0011 0. . 00027 . 00015 
20 000 0023. . 00057 . 00030 
30 000 . 0037 0. . 00092 . 00035 
40 000 .0051 0. . 00127 .00035 | 10 000 to 40 000 Ib. per sq. in. 
45 000 . 0059 0. 00147 .00020 | Modulus of elasticity==30 000 000 1b. per 

sq. in. 
46 000 +0081 loonie . 00152 . 00005 
47 000 +0002 [ldo viens . 00155 . 00003 
48 000 0003: 1c ineens . 00157 . 00002 
49 000 O05: fee enews . 00162 . 00005 
50 000 +0007 l-occcvue .00167 . 00005 
51 000 0073 |--c-ex.- .00182 .00015 | Elastic limit. 
52 000 JOIBY  Joiain.a- . 00342 .00160 
53 000 0185 tec.vene . 00462 .00120 
54 000 «0207 i le.eoeeas . 00517 . 00055 
55 000 0244 i. ceais . 00610 . 00093 
O8 00 csv a eis a bial wae awn smn te ne ts a SS A Tensile strength.           
  

Elongation after fracture, 0.74 in. in 4 in.=18.5 per cent. 
Elongation of inch sections, .10, .37%, .13, .14. 
Diameter at fracture, 0.40 in. Area, 0.1257 sq. in. 
Contraction of area, 49.7 per cent. 
Position of fracture, 2.20 mn. from the neck. 
Appearance of fracture, silky. 
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70 14-INCH D. C. L. F. MODEL 1907. 

TENSILE TEST OF SPECIMEN TAKEN FROM LEFT GUN LEVER, 14- 
INCHD. C., L. F., MODEL 1907, NO. 1, BROKEN AT THE SANDY HOOK 
PROVING GROUND. 

  

  

Dimensions: 
Ln. od ei a te ae oa a Te a a es sma Sas in.. 0.500 

IC IOS. cass sans msi dnnlet anne nants ns mins oS rn alse Sains intel HT Daan Sa alos win am n.. 0.100 
aan BE ne RR ER TU ER Se COR ER SO SE Se sq. in.. 0.050 
Elastic limit: 

BOIL. cv si ws sla shins wens in ins wir ssn ss asians Hinis n'a hs x ns e's mah a 5s He na aint ek inh Ib.. 1 734 
Pol SQ Messin visanssnnnnn nein snsmenn as istiaiie hisses iess es sth sono enns ws Ib.. 34 680 

Tensile strength 
DOLL «ea sit 25 sins sos smn minins sus rinainis sib ais Soin wenn smn vias Sale Sian sa aes ie SA eS ae 1b.. 3 468 
PRD Ss Isis vias a niinis sion swiss ms sss mie aT sieib e  ieerea a sm Sa is apr eis Ib.. 0 360 

ad thas oe madera Hat ho alto Fd ae EL el eee in.. 0.82 ONS CR ESN cays scans sana ssns Toss sos aniens sens oe sits ml As dee esas cent... 10.7 

ena HionIol INCI SCIONS. ee eae rT ed a Ll in.. 0.10, 0.13%, 0.09 
DIMENSIONS A AC IIE. oe sae tunrisme nis Run inns = oi nls = siosiniaiains Sin w's 5 win ain mains on simone in.. 0.46 by 0.0 
rn ry Ee NR an LE TE BRE CT Or TT Re sq. in.. 0.414 
COT OC OT OTOL. is.  « sivain vis nminin i's 5:5 9isisiaisior soi insi0in m0 = mi5)n ior o amis ni sw, min 1 wi owis 510 per cent.. 17.2 
ADDO ANCHO LAO Il ccc lacs sae va mec sissioinnsisimie vain ow sinin missin sinsinswnieso nhs s ws ane nisnss nna Fine granular. 

Yili Seuss Elonga- | Contrac- | Elongation 
Marks. ih oe tion | tionof | ofinch Appearance of fracture. 

sq. in. sq. in. in 2in. area. sections. 

Lb. Lb. Per cent. | Per cent. | In. In. 
C1B 39 000 76 000 16.5 20.5 | .16, .17* | Dull gray; amorphous. 
C1C 41 500 80 500 7.0 9.5 | .04, .10* | Fine granular, 60 per cent; amor- 

phous, 40 per cent. 
2B 40 000 74 500 8.0 9.5 | .06, .10% | Granular; with silvery streak. 
B4 39 000 76 000 19.5 80.7 ;.27%,..12 | Silky. 
AlA 40 500 78 000 9.5 9.5 | .11%, .08 | Granular, 80 per cent; amor- 

phous, 20 per cent. 
Al 42 000 78 000 10.0 13.2 | .12% ,08 | Dull gray; amorphous. 
A2 41 500 79 000 12.5 16.9 | .12, .13* | Dull gray; amorphous, 90 per 

cent; granular, 10 per cent. 
C2A 42 500 73 000 5.5 9.5 | .03, .08*% | Dull gray; amorphous. 
C2B 39 500 75 000 13.0 20.5 | Ja5k 1 Do. 
C2 36 500 74 500 13.5 20.8 08, 19% | Silky. 
B3 39 500 72 500 7.0 13.2 | .09% .05 | Silky; with trace of granulation. 
A2A 39 000 75 500 15.5 20.5 | .19% .12 | Silky; with small patches of 

granulation. 
AlB 36 500 76 000 16.0 16.9 | .16*, .16 | Dull gray; amorphous. 
A2B 40 500 65 000 4.5 9.5 | .06% .03 | Granular, 80 per cent; amor- 

phous, 20 per cent. 
Cl 41 500 75 000 7.5 13.2.1 .05, .10% | Dull | gray; amorphous. 
ClA 39 500 75 000 15.0 20.5. | .40%, 14 
Bl 40 500 | 77 500 20.0 297.4 | .23%° 17 Silke” 9 per cent; granular, 10 

per cen 
11 50 500 76 000 5.0 9.5 1.03, .07% arey amorphous; in part gran- 

ular. 
12 49 000 83 000 12.5 13.2 | .09, .16 | Gray; amorphous. 
2C 42 000 74 500 18.5 27.4 1.16, 21% ¢ Silky,                 
  

1 Air chilled at 1 600° F. 3 Annealed at 1 600° F. for 4 hours.



14-INCH D. C. L. F. MODEL 1907. 71 

TENSILE TESTS OF sazeivrny FROM LEFT GUN LEVER 14-INCH 

  

  

C. NO. 32. 

Elastic | Tensile : ri Elonga- | Contrac- | Elongation 
Marks. Haw Sangh tion tion of of inch Appearance of fracture. 

sq. in. sq. in. in 2 in. area. sections. 

Lb. Lb. Per cent. | Per cent. | In. In. 
D1 34 500 76 000 14.0 16.9 | .14%, .14 | Fine granular. 
D2 36 500 75 500 15.0 16.9 | .15, .15 | Fine granular; with a darker 
i 0.500 %o 5% OL. 00 colored spot at cire. 

3 35 000 5 . y ‘ . 0. 
D4 34 000 68 000 10.0 13.2 .09, 11% Gray; amorphous; in part gran- 

ular. 
El 35 000 73 000 12.5 16.9 | 10, -.15% Granular, 80 per cent; silky, 20 

per cent. 
E2 37 500 75 500 20.0 20.5 1.20%, .1) Gravion, 90 per cent; silky, 10 

2 per cent. 
E3 35 000 80 500 21.5 24.0 | .23% .20 Garis, 90 per cent; silky, 10 

per cent. 
E4 35 000 | .64 000 6.0 0.5 1.05 07% Orays amorphous; in part gran- 

ular. 
2 E2 55 000 86 000 8.5 9.5 | .08, .09% | Fine granular, 20 per or gray; 

amorphous er cent. 
1 E3 55 000 | 77 500 6.0 0.5 Linn ore is 
2 E4 56 500 93 000 9.5 9.5 | .11% .08 | Fine granular, 80 per cent; gray; 

amorphous, 20 per cent. 
2 D2 57 500 93 500 9.0 13.2 | .09%, .09 | Fine granular, 70 per cent; gray; 

amorphous, 30 per cent.                   

Fractured outside of gaged length. 2 Air chilled at 1 600° F.
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74 CAST SHELL AND SHRAPNEL. 

TENSILE TESTS OF SPECIMENS TAKEN FROM FRAGMENTS OF A 
RUPTURED CASE OF A 4.7-INCH HIGH EXPLOSIVE SHRAPNEL. 

  

Elastic | Tensile | Elonga- | Contrac- | Elongation 

  

Marks. | limit per | strength tion tion of of inch Appearance of fracture. 
sq. in. |persq.in.| in 2in. area. sections. 

Lb. Lb. Per ceni.| Percent.| In. In. 
1 87 300 | 129 000 10.5 14.3 . 13%, .08 | Fine granular. 
2 81 800 | 130 000 11.5 14.3 | .14%, .09 | Fine granular; gray spot. 
3 56 400 | 129 000 13.0 19.1 -15%,..11 | Fine Sanat gray spot near 

center. 
D . 24 500 90 200 1.0 .98 | .02%, .00 | Fine granular.                   

TESTS UPON SPECIMENS FROM A 6-INCH CAST SHELL RECEIVED 
FROM FORT REVERE. 

TeNnsioN TESTS. 

  

Tensile strength. 

Diame- | Sectional 
Marks. ter. area. 

  Appearance of fracture. 

Total. |Persq.in. 

  

In. Sq. in. Lb. Lb. 
A6075 0. 505 0.20 3 900 19 500 | Medium coarse granular; dark gray. 
B6075 . 505 .20 3 400 17 000 Do. 
C6075 .505 .20 3 800 19 000 Do. 
D6075 .505 .20 3 900 19 500 Do. 
E6075 . 505 .20 3 300 16 500 Do. 
F6075 . 505 .20 3 700 18 500 Do.                 

CoMPRESSION TESTS. 

These specimens were taken from cylindrical portion of shell, and 
had axes parallel to axis of shell. 

Specimens X and Y were taken from diametrically opposite sides 
about midway between the base and the point. 

Specimen Z was taken close to the base, in line with Y. 

  

Ultimate strength. 

  Sectional 
Marks. Length. | Diameter. ton 

Total. Per 5q. in. 

  

In. In. Sq. in. Lb. Lb. 
X 1.504 0.798 0.50 32 200 64 400 
Y 1.505 . 798 .50 31 500 63 000 
Z 1.507 .798 .50 28 800 57 600                 

Oblique shearing fractures.
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76 STEEL CASTINGS FOR ORDNANCE WORK. 

CAST STEEL FROM WATERTOWN ARSENAL STEEL PLANT. 

  

  

  

                        

: o & ~ 
Chemical composition. 2 = § 8 

g pe g 
= +> < “ro. 

g wa) Ba s 5g 
2 < 3 84 57 od g a2 Appearance of frac- 
Bl 18 sl B (5B Rg 21% £3 ture. 
Fad BE Ig B 1218 2 8 | 8 8% 
© 80 o :- = = bp g en 

Eli Zi 2 (2123 § 2 {El 2 
BS ea By BN Hl = Ml oO Hl 

P.ctiP.ci. Pct. P.ctiB.ct.| Lb. Ih, | P.cl. P.cl. In. In, 
1872 [0.45 | 1.05 (0.274 (0.051 [0.060 | 48 000 { 93 500 | 15.5 | 16.9 [0.17%,0.14 | Fine granular. 

rene nian Masse ess fon na tes meien 49 000 | 94 000 | 20.0 | 24.0 | .21*, .19 | Fine granular, 70 
per cent; silky, 
30 per cent. 

1873 | .35[ 1.02 | .247 | .060 |{ .070 | 43 500 [ 82 500 { 22.5 | 30.7 | .22, .23* | Silky. 
1874 | .44 | .97 | .247 | .062 | .065 | 50 500 | 86 000 | 12.5 | 13.2 | .11, .14* | Fine granular, 10 

per cent; silky, 90 
er cent. 

ils sds le ev wel aly ei aia outa 43 000 | 78 500° | 27.5 | 40.3 | .31%, .24 | Silky. 
187502. 8817.01 [5c 257. (-c O5L OBS: [x eens mniteine ts pt inline sivas oli atng dois 
1876 | .30 | .99 | .220 | .060 | .063 [ 41 000 | 78 000 | 29.0 | 43.3 | .34%, .24 Do. 
1377 7034 0/08 409 1 O58. 1 06S lu. bvee mS ol ele ee 
1878 | .46 | 1.05 | .344 | .051 | .055 | 48 000 | 94 500 | 17.5 | 20.5 | .19%, .16 | Fine granular, 50 

per cent; silky, 50 
per cent. 

1879] .33 [ 1.05 | .267 { .055 | .050 | 42 000 | 79 500 | 18.0 ; 16.9 | . 16, .20% Do. 
ST SY Gash 42 000 | 81 500 | 23.5 | 27.4 | .28%, .19 Do. 
0a. 04 |. . Iss | | 1% | iad | [oka | 08 37 000 | 74 000 | 30.5 | 43.3 | .23, .28* | Silky. 

882.34 | .90 |. +051 4 1883 | S28 | 1.04 | [226 | [054 | .050 35 500 | 73 000 | 27.5 | 40.3 | .32%, .23 Do. 

1584 {23 11.07 70242 | L051 1 2050: 00 wie x de] « wpe st 435 » unin fou Sidip 2] 4 Rial Tod Bp s 
1885 | .42 | 1.07 | .274 | .048 | .044 | 41 500 | 88 500 | 22.5 | 30.7 | .22, .23* | Fine granular, 40 

' per cent; silky, 60 
er cent. 

eV viuslnasing efi a Dale 55 500 | 98 500 | 18.0 | 27.4 | .15, .21% | Si XY; 
1886 | .30 | .98 | .150 | .058 | .053 | 40 500 | 74 000 | 28.0 | 43.3 | .28%, .28% 0. 
1837:0°,28 t= 080 , 292k}: JOBE [S084 Ie vee re sn Recussosnn|roon este ves nthe esses enon 
1888 | .31 | 1.05 | .266 | .064 | .054 | 41 500 | 76 000 | 21.5 | 20.5 | .22%, .21 | Fine silky. 
123001201 TodD 10224 | W068 1 008 1 vores te ninewn rn? amma] eels abla den le bo u's 
1890 | .24 ( 1.06 | .230 | .068 | .046 | - 37 500 | 72 500 | 29.5 | 40.3 | .36%, .23 | Silky. 
1891 | .41 | 1.02 | .300 | .048 | .044 | 45 000 | 88 000 | 23.0 | 27.4 | .23%, .23* | Silky, 70 per cent; 

granular, 30 per 
cent. 

1892 | .41 | 1.04 | .335 | .060 | .047 | 50 500 | 91 500 | 20.5 | 27.4 | .16, .25% | Silky, 90 per cent; 
. granular, 10 per 

cent. 
1893 | .28 | 1.08 | .232 | .062 | .050 | 45 000 | 78 500 | 20.0 | 20.5 | .20%, .20 | Lamellar, 40 per 

) cent; granular, 60 
per cent. 

1894 | .27 | .99 | .198 | .050 | .051 | 42 500 | 74 000 | 27.0 | 34.0 | .27%*, .27* | Silky. 
1895 | .23 +50 1.188 | 052 [1404S eee cinivilerseerren]censnniacuncelsnsnnsenmnas 
1896 | .29 | 1.10 { .205 | .053 | .050 | 48 500 | 77 500 | 14.0 | 13.2 | .13, .15% | Fine granular, 60 

percent; silky, 40 
per cent. 

ee vels suis aves tives var te rune 45 500 | 79 500 | 26.5 | 40.3 | .32%, .21 | Silky. 
1897 | .32 | 1.02 | .214 | .058 | .046 | 45 500 | 78 000 | 14.0 | 16.9 | .11, .17* Do. 

hei Jad asas ee pds tea sl nas 45 500 | 80 000 | 26.0 | 34.0 | .30%, .22 Do. 
1898 | .31] 1.10 | .235 | .059 | .050 | 47 500 | 81 000 | 23.0 | 27.4 | .27%, .19 Do. 
1800-1220 er 06 10. 212 2008 | «OBL [esensinseiliveeecaonfeenss chenmuiinfe sis dovenns 
3900 51 27 500 0225 | «056 1: O40 [ounatcis ile Senne emrlne nein] mpd Te De ale he ween 
1901 | .40 | 1.04 | .280 | .060 | .042 | 49 500 | 90 500 | 22.0 | 27.4 | .25%, .19 Do. 
1992-1028 Np 00.1 . 2851] «002s 043 eo uss sain] aan ssnlawes pole spnrafeanesesnyers 
1903 | .27 | 1.10 | .219 | .057 | .048 | 48 500 [ 79 000 | 19.0 { 20.5 | .22%, .16 Do. 

a nnele dens ths ses ya Se yeaa 45 500 | 77 500 | 27.0 | 40.3 | .34%, .20 Do. 
1904 {L250 +07 15192 0 OBZ A OAL 1. de nee TL Ce) ew nis ¥ Juin inn ple ww 
1905. 311: 1.00 4. 2240 OFT 4-048. o.oo is AR esr esc sud e fe awn ens 
1906 | .33 | 1.10 | .214 | .065 | .044 | 49 000 | 78 000 | 13.0 | 13.2 | .12, .14* | Lamellar, 90 per 

cent; granular, 10 
per cent. 

a ste sy reise Sy nus Sha nie 45 000 | 79 000 | 21.5 | 27.4 | .22%, .21* | Silky. 
3007 1.24.0 1.03 1.20) | 062 Hi -082 {sass eit Ye tat teen nif mma te shins 
3008 | 27:0 1.00 1.20651. 008 (OAT [suc ec orion uname nul omitn ann ene vn Danan sh 
1009 43.1 “93.245 1,002 71.047 |-cncev. soles rcivinlensnnmlionnn sn samnrse suns 
1910 { .39 | 1.17 | .166 | .062 | .053 | 48 500 | 82 500 | 14.0 | 16.9 | .13, .15% | Fine granular, 40 

er cent; lamel- 
ar, 60 per cent. 

en eaiem ens enue ne])es ewentseuais 46 000 | 78 500 | 19.5 | 24.0 | .18, .21* | Silky, 50 per cent; 
Jaoliar, 50 per 
cent. 
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Cast steel from Watertown Arsenal steel plant—Continued. 

  

  

  

  

  

  

: tq = 
Chemical composition. = 2 ™ S 

3 8 
LT) fe 8 

g mol By B{.% 
8 $ 4 2 dg £8 3 o n ADpesrinies of frac- 

wn ot QQ — ed . Bl LE [glBi{® |%2 (2% 35 
a oq a od °o 2 <S <S < 

oS 80 S = By s = oo = 80 
B® | 2 2 S o 8 2 5 | < = 
34 5 3 = 3 g 5 o = g = 
gH |S A @ m ~ & B= Ml 0 = 

P.ot.. Pocty P.ocl.j P.cl..iP.cl.) Ih, Lb. Pell Poet} In. In. 
1911 (0.29 | 1.12 |. 0.069 (0.051 | 48 500 | 85 500 | 15.0 | 16.9 |0.16%,0.14 | Fine granular, 50 

per cent; silky, 50 
per cent. 

oie nile ne mieln win oe dle Harmar whole wie 48 500 | 86 000 | 11.0 | 13.2 | .12%, .10 | Fine granular, 50 
er Sey Jaitiale 

ar er cent. 
Ee tle sm 52s sb ets ia Bs o0 48 500 | 81500 | 26.0 | 37.1 | .20% .23 | silky. © 

1912 | .28 | 1.10 | .200 | .062 | .048 | 44 000 | 78 500 | 28.0 | 40.3 | .31%, .25 Po. 
1913 | .26 | 1.22 | .202 | .068 | .052 | 45 500 | 78 500 | 20.5 | 20.5 | .22%, .19% | Fine granular, 40 

per gout) silky, 60 
er cent. 

ev see mile shs 5 waa Lan nf ean 46 000 | 77 500 | 26.0 | 30.7 | .26%, .26% | Silky. 
914 1-81) 1.200. .202 [0090 + 080 [occ ius efoimaniniionm obits anise se e spas sms wsnsess 
1915.29.00 1.321.220. 1 5. 008.1.2050 \..c.csitel-varnnivofaionslsnesndicsssinnins esd 
1916 | .20.( 1X. § REEL EE GREER EN SIR ee MT AR ART 
1917 |..29 1 1. +203 10060 1.050 vay ivr ef vunis sans suninte gun, js pain se wane 
1918 | .49 | 1.11 | .300 | .060 | .052 | 48 500 | 96 500 | 11.0 | 13.2 | .12%, .10 | Fine granular. 

v8 snare mre. olen wef See ges ee 50 500 | 90 500 | 22.0 | 27.4 | .24*, .20 | Silky. 
1919 | .33 | 1.25 | .243 | .049 | .050 | 52 500 | 86 000 | 17.5 | 24.0 | .19%, .16 bo. 
1920 | .31 | 1.06 | .210 | .054 | . 
1021 | .301 1.14 .222 | .051 
1922 | ,28 | 1.03 | .210 | .051 
1923 | .28 | 1.11 | .231 | .050 Do. 
1924 | .30 | 1.11 | .222 | .050 Do. 
1925 | .29 | 1.13 | .272 | .046 
1926 | .30 | .84 | .241 | .048 Do. 
1927 | .29 | .84 | .206 | .056 Do. 
1928 | .25 | .86 | .213 | .0563 
1929 | .23 .83 | L188 | .047 : 
1930 | .53 | 1.00 | .240 | .058 Do. 
1931 | .29 | .78 | .212 | .041 
1932 | .30 | .71| .215 | .046 
1933 | .23 | .76 | .185 | .047 
1934 | .24 | .79 | .215 | .054 : Do. 
1935 | .27 | .80| .258 | .051 Do. 
1936 | .41 .83 | .322 | .046 Do. 
1937 | .26 | .81| .156 | .050 Do. 
1938 | .30 | .96 | .200 | .051 Do. 

Fine granular, 85 
1939 | .44 | .86 | .252 | .055 | .044 * ar Jo Jy 3 Jn) Lon 1.0U } 51 000 | 91 000 | 15.0 | 16.9 | .13, .17 ! por cents silky, 

anes ss ss se el ives as vn release 52 500 | 85 500 | 18.5 | 20.5 | .20%, .17 | Fine granular, 70 
per cent; silky, 30 
per cent. 

1941 | .39 | .84 | .250 | .047 | .047 | 45 500 | 84 000 | 20.0 | 24.0 | .15, .35% | Fine granular, 85 
per onl, silky, 
15 per cent. 

1042.1 .38 |. «83 1.20 047 1 0M5 lilies nna Sassen sth dramas say p 
1943 | .28 JO8 | 24000 OAT O42... a den enact ss ete aa 
1944 | .32 | .98 | .200) .054 | .049 | 48 500 | 79 500 | 15.5 | 16.9 | .14, .17* | Fine granular, 30 

per con silky, 70 
per cent. 

er ew a ae a eee 3 ih 0 wi 51 000 | 79 000 | 11.0 | 13.2 | .10, .12% | Fine granular, 90 
per cent; silky, 10 

er cent. 
1945 | .33 | .97 | .210 | .054 | .039 ; 46 000 | 81 000 ; 22.0 | 30.7 ; .20, .24* | Silky. 
1946 | .28 W861 150 1030 1 08) |. oii ats ina nis sds vn win alte rele uo ws vm De 
1947 | 088 1. 1/00 1.296 1 049 | 08) den iioilneinnneetuioisss ole sdnin rls sslivesisnss 
1948 | . 24 89 | 2111 .047{ .045| 52500 | 94 000 21.5 | 27.4 | . 26%, .17 Do. 
R049: 43 1.061 356] OBL 082)... cu. clini vefiinil eo ns ses 
1950 | .36 | 1.00 | .275 | .049 | .047 | 49 000 | 83 500 | 24.0 | 30.7 | .20, .28%* Do. 
1951 | .33 ODL 238 1.043 1 O30 b.. isi dhee sey Sn hl eis a ne vn ew a 
1952 | .37 11.03 | .266 | .051 | .040 | 51 000 | 88 000 | 21.0 | 27.4 | .25%, .17 Do. 
O53 dO 0,00:5 285 [046 | 046 1... ceili rt rane nn fe nae aan ins ae ae we 
1954 | .31 OL 1. DAD O31 | OAS [uence vies ci li mn vy ship em sth rs rs es 
1955 | .30 | 1.06 | .248 | .051 | .047 | 47 500 | 81 000 | 24.0 | 30.7 | . 28%, .20 Do. 
1956 | .41 | 1.00 | .245 | .051 | .047 | 52 000 | 106 500 | 9.0 | 9.5 | .08, .10* | Fine granular. 

on tle are im isle pv me Vai wim emi 54 500 | 91 500 | 18.0 | 27.4 | .16, .20* | Silky. 
1957 | .30 ST A925 0036 108) {a sen sanaic]a nus sania sfeiniaen sls ansin) ais nanan ns 
1908 1. PON 05 L200 LOST OAS. rec no] Ss sane ae kaa sae enn swe a 
1959 | .35 1 03k 250-053. cOBLM cs eonc]on aenanssioinnenlnecnennnsessnnes                          
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sud 3 B E~] Chemical composition. zg 2, 4 ° 
g 4 4 - 

g 3 a gd : g Appearance of frac 2 3 8 : 8 a 

A 3 SHEE lia 213 23 ture. 
Bid] tla BEidls zed BFR S131 2121% 8 12 (Z2{8¢1 2 
ERE |=2(2|2 (2 8 sc | 8 g 
I mn wn ~ = = = oO HM 

P.ct.P.ct. Pet. |.P.el.y Pct; Lh. Lb. Pct Pets .Tn.. Tn. 
1960 [0.40 | 0.97 [0.376 (0.044 [0.044 | 48 000 | 85 500 | 21.0 | 30.7 [0.23%,0.19 | Silky, with trace of 

granulation. 
YOO1 lk 43 O07 293 1 O86 047 suas lees seems des sh ate 
1962 F-44093 15, 994 SOB L046 1 ae ss sl St a tes 
1963 | .37 | 1.00 | .274 | .048 | .047 | 50 000 | 86 000 | 22.5 | 27.4 | .28%, .17 | Fine granular, 40 

per cent; silky, 60 
per cent. 

10064 83a OD i ONO O40 (0 | samnasle Cun alialo niente els sunmmsnan sme soeee 

1966 | .31 | .90 | .375 | .047 | .046 | 50 500 | 86 500 | 19.5 | 24.0 | .19, .20* | Fine granular, 70 
per cent; silky, 30 
per cent. 

45 500 | 78 000 | 13.0 | 16.9 | .13*, .13 | Silky, with trace of 
1967 | .30 | .99 | .330 | .049 | .050 granulation. 

43 500 | 74 500 | 28.5 | 43.3 | .29%, .28 | Silky. 
Fine granular, 90 28 | .901|.333 | .045 | .043 ilar, 

1989-{ 55 | 107 1a | cote { 050 jp 2 00| 90000 20.0) 2.4.17, of PI gnisiy. 0 
28 | .902|.244 | .048 | .049 | 40500 | 75000 | 24.5 | 30.7 | .22, .27* | silky, 95 per cent; 

granular, 5 per 
cent. 

1971 | .33 | .80 | .215|.040 | .049 | 40 500 | 74 000 | 28.0 | 40.3 | . 28%, .o28* | silky. 
1972 | 237 | 84 |.245 | 044 | 040 | 39 500 | 79 000 | 24.0 | 30.7 | .27%, 21 Do. 
1073 | 136 | 170 | 1265 | Lo | om | 
974 | 231 | .67|.215 | .048 | 050 07 S17 Sr 251.081.0000 53 000] 20.0] 50.7 205, 0 Deo. 

1976 | 220 | .72 | .245 | 040 | .040 | 34 500 | 72 000 | 30.0 | 46.2 | .32%, .28 Do. 
1977 | 238 | 80 | .250 | 1050 | .048 | 41300 | 79 600 | 23.5 | 39.3 | .30%, .17 Do. 
1978 | 130 | .75 | 1225 | (045 | .053 | 30 000 | 65 000 | 31.5 | 51.9 | 23,” .40¥ 0 

a 37 500 | ‘71 000 | 31.5 | 51.9 | .22 41% Do 
1979 | 20° 78°) 11857| S047 | S038°| 31 500 | 67 500 | 28.5 | 49.1 | .36%, :21 Do 
oso 5 ee 41 000 | 75000 | 31.0 | 51.9 | .40%, .22 Do 

327 048° | 055 I0A01 521 jaTL 1 198 1 O48) O08 } 35 000 70 000 | 30.5 | 46.2 | .22, .30% Do 

46.27.28, .35% Do. 5 
.0 > . Do. 
5127.41.21, .22%| Silky, with trace of 

granulation. 
: 46.2 | .33%, .20 | Silky. 

32.5 | 43.3 | .41%, .24 | Silky. 
vase 5155 ae ais | ois 38 500 | 74 000 | 31.0 | 49.1 | . 23,” .39% Do. 

086 | -35| 75 | 2200 | 043°| 049 : tos7 | 138 | 177 | 12m | [oie | lo } 39 000 | 73000 | 27.0 | 40.3 | .21, .33* Do. 
1988 | 133 2180 | L053 | .048 Il Sonn MSN secon) nao fmo]ane om aoe Do. 

Se caeknetttr irik ys 45 500 | 77 000 | 20.0 | 30.7 | .16, .34% Do. 
000 BE ra Dh la OB le 
1991 | .35 | .77 | .210 | .052 | .049 | 50 500 | 101 500 | 5.0 |... - [05,7105 silly; fractured at 

fillet. 
atacand, 45 500 | 80 000 | 25.0 | 30.7 | .26%, .24 | Silky. 

1992 | 135°| .84°| 186 | .020 | .048°| 34 000 | 72 500 | 20.5 | 30.7 | .21%, .20 | Silky: with bright 
spot at center. 

si tviali X uss 47 000 | 83 500 | 19.5 | 24.0 | .20, .19 | Silky. 
loos \":37°|"".82'\"I15 | 1053") [040"| 87 000 | 78 500 | 22.5 | 34.0 | 27%, [18 Do. 

: 74 | 2200 | .053 | .05 dosh -30] 704.000 | O03) 02 } 37 500 | 77 000 | 26.5 | 34.0 | .32%, .21 Do. 

107 | 130 | 187 | 5% | a7 | 108 |} 47 000 | 93000 16.0 | 20.5] .17% .15 | Fine granular. 
1998 | .37 | .87 | .348 | .0562 | .045 | 48 500 | 84 000 | 12.0 | 16.9 | .11, .13* | Silky, 55 per cent; 

granular, 45 per 
cent. 

ea sles er br we nee NT wD ee Seen 50 000 | 93 500 | 18.0 | 20.5 | .19%, .36* | Fine granular, 90 
. per cent; silky, 10 

per cent. 
1999 | .35 | .89|.200|.049 | .047 | 45 000 | 78 500 | 20.5 | 24.0 | .21%, .20 | Silky. 
2000 | .40 | .88 |.211 | .047 | .055 | 49 000 | 87 000 | 13.5 | 13.2 | .14%, .13 | Silky, 20 per cent; 

granular; 80 per 
cent. 

Stans tess settee sain eee 45 506 | 73 000 | 29.5 | 43.3 | .35%, .24 | Finesilky. 
2001 | .33 | .8 | .185 | .050 | .055 | 40 500 | 73 500 | 27.5 | 46.2 | .34%, .21 | Silky.                       
  

 



STEEL CASTINGS FOR ORDNANCE WORK. 79 

Cast steel from Watertown Arsenal steel plant—Continued. 

  

  

  

  

Chemi dis oH 8 = 
emical composition. 2 & 3 5 

5 4 i S 
. & to 2 — Su 

8 oq = gd i 2 
g 3 |Et B88 | 8 | BE | 2 88 

i | 8 : H S “ = 8 £3 a d & a a 9 2 & a < w el 522 & t= ‘B g | 8 Ey 
Es || BE |E2|5|8| 2 g gE (8 g 

Bg iSl=2{83 {8&5 |8 = dB |S = 

Pct) P.et.{ P.ct.1 2.ct i P.ol.|  ZD: Lb. P.ct. | P.ct In In. 

2002 [0.35 | 0.90 [0.234 [6.060 [0.050 ’ P02 e201 0-200. 798 0-000 ja. 0 } 42 000 79 500 | 18.0 | 20.5 [0.19%,0.17 

2004 | .37 | .86 | .285 | .057 | .054 2005 | 35 | 90 | i233 | Sods “04 |} 50 000 90 000 | 20.5 | 27.4 | .23%, .18 
2006 | 38 | .90 | .205 | (047 | .056 | 54000 | 96 000 | 15.5 | 20.5 | .15, .16% 

2007 | .35 | .90 |...... 050 | .047 | 48 500 | 82500 | 13.0 | 16.9 | .14%, .12 

ceased Sot ab Le 47 000 | 78 500 | 24.0 | 30.7 | .26%, .22 
2008 | .34 | .83 |...... 048 | .048 Sas gt Where 0121.95 b a4 500 | 77 500 | 25.0 | 34.0 | .30%, .20 

2010 | .34 | 1.02 |...... 054 | .053 RR oe | Oia |} 48 500 | 87 000 | 22.5 | 27.4 | 28%, 17 

2012 | .35 | .88 |...... 052 | .047 pial Bln 932 1-947 |} 48.000 | 91 000 | 20.5 | 24.0 | 23%, .18 

2014 | .34| .79 |...... 049 | .047 | 48 500 | 89 000 | 15.5 | 16.9 | . 17%, .14 

vclaisa no 44 500 | 78 500 | 25.5 | 40.3 | .18, .33% 
2015 | 136°| S977 ole 050 | [044 | 49,000 | 98 500 | 10.5 | 13.2 | .11¥, .10 

Shalt 43500 | 79000 | 23.5 |27.4|.92, .o5% 
2016 | .37 | .80 |...... 047 | .050 S06 [22030 Laren Oi | 000 |} 43500 | 83500 | 14.0] 13.2 |.13, 15% 

wi an ad alos 46 500 | 85 500 | 10.0 | 13.2 | .10%, .10 

te Fibs slo osha 52 500 | 88 500 | 23.0 | 34.0 | .28%, .18 
sas 051° 051 BBL 0511-051 \ 40 000 | 80 000 | 26.0 | 87.1 | .30%, .22 

20 | [58 | 185 [70 0 om fein La Lhe 
Shier gael rE i en 

2022 | 45] (05 [110 053 | 1048 | 707000 | 10075007 9.0°| 9.57 10%, 08 
ea 54 500 | 92 500 | 17.5 | 24.0 | .19%, .16 

200 | 87 | 1.08 oof] 
IBS NSO aap ; Suzs | 133 | law [III } 37000 | 75000245 | 37.1 .18, .31% 

20% | veal Ll lhe } 44500 | 81500 | 21.5 | 27.4 | 23% .20% 
Sno] RS 1A 08 fraslenn ning } 47 000 | 86000 |21.0|27.4]|.17, .25% 

2081 | “5a | 89 [oonifiifosft 4s oo | 79000 | 23.0] 30.7 | 26% 20 
S032. 39 teal alu 49 000 | 76 000 | 9.0 13.2 |.07, .11% 
Sous Bola bore 52 000 | 76 500 | 24.0 | 27.4 | .25%, .23 
2022 | ms ami 45 500 | 86000 | 15.5 | 16.9 | .14, .17% 

pine ® boats 56 500 | 102 500 | 12.5 | 16.9 | .12, .13* 

Gsiat ral ae ds 48 500 | 80 500 | 24.0 | 30.7 | .19, .20% 

2036 | 153 | Con [-ioibift a0 | 500 | 21.5 | or. 36, 27k 
2057 1.571 weed ru 40 000 | 73 500 | 26.0 | 27.4 | .24, .28% 
2038 cas [nme RE | rere } 50 000 | 90500 | 14.0 | 16.9 | .11, .17* 

hada mt ol, 40 500 | 74 000 | 24.0 | 27.4 | .28%, .20 
20m faa f code had, 2040 [80 | D0 lie cran finascifierise } 41500 | 8 500 | 11.5 | 18.2 | .11, .12¢ 

aoveslivigeay tN weeeed| 47000 | 75000 | 21.5 | 24.0 | .25%, .18   

  

                  

Appearance of frac- 
ture. 

  

Silky, 15 per cent; 
granular, 85 per 
cent. 

Silky, with trace of 
granulation. 

Silky, 20 per cent; 
granular, 80 per 
cent. 

Silky, 70 per cent; 
granular, 30 per 
cent. 

Dull silky. 
Granular, 90 per 

cent; silky, 10 
per cent. 

Silky. 

per cent; silky, 
20 per cent. 

Fine granular, 60 
per cent; silky, 
40 per cent. 

Silky. 
Fine granular, 85 

per cent; silky, 
15 per cent. 

Silky. 
Fa 15 per cent; 

{po granular, 80 

granular, 85 per 
cent. 

Fine granular, 80 
per cent; silky, 
20 per cent. 

Silky. 

Do. 

Fine granular. 
Fine granular, 80 

per cent; silky, 
20 per cent. 

Dull silky. 

Silky, with trace 
of granulation. 

Do. 

Do. 

Dull silky. 
Silky. 
Silky, 40 per cent; 

granular, 60 per 
cent. 

Silky, 10 per cent; 
granular, 90 per 
cent. 

Silky. 

Do. 

Do. 
Silky, 10 per cent; 

granular, 90 per 
cent. 

Silky. 
Granular, withsilky 

spot at circum- 
ference. 
Iky.      
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i : 5 < 
Chemical composition. 2 &, o 3 

Fe [5] — 

& gS 3 os 
g JA Ta gg 3 oa 
2 3 4 8 d o= 2 8 al Appearance of frac- 
g 2 AE B= 2 gl S 8 ture. 

: g = Sg @a 2s £9 
a |g] & o Bia 2 2 sl = 3 
i 2 a0 S = a 3 G a E 8 BE {EE 18 2 | 8 a 4 a 8 SL Rad S 8 2 3 2 8 = 
HS a @ ~ H = Al © Kl 

P.ct. P.ct.| P.ct.} P.ct.| P.ct Lb. Ih. \P.c. | .P.ot.| In: iidn, 
2042.10.30 0. 85k. Lh i eee 43 500 | 85 500 | 19.0 | 27.4 10.13, 0.25% | Silky, 50 per cent; 

fine granular, 50 
per cent. 

2043 | .37 OO cl li le er Be et a 

cee } 31500 | 69 000 | 20.5 | 40.3 | .26, .33% | Silky. 
Jo Srta cobra da 45 500 | 82 000 | 24.5 | 37.1 | .21, .28* | Silky, with trace 

of granulation. 
2040,/ 36 1. 830 Lb al 34000 | 71100) 29.5 39.5 | .26%, 33% | Silky. 

enna {aL 40 500 | 72 500 | 30.5 | 46.2 | .30%, .31* Do. 
Silky, 20 per cent; 

1-2 3 } 45 500 8500 | 10.0 | 13.2 | .08, .12% | granular, 80 per 
diel seid ais 1...........| 37000] 77 000 | 24.5 | 34.0 | .31%, .18 | Silky. 

Granular, silky zed } 42 500 | 84 000 | 17.0 | 16.9 | .18%, .16 spot at circum- 
eae Pla ee ference. 

aaa) El a aes 38 500 | 72 500 | 28.0 | 43.3 | .33%, .23 Silky. 
Silky, 40 per cent; 

in A i saasolnsuvesien sons } 50 500 [ 82 500 ( 22.0 | 27.4 | .20, .24% granlon; 60 per 
: lr nage en uss cent. 

2053 Vesa ld oo oD 35000 | 69 000 | 29.5 | 40.3 | .36%, .23 | Silky. 
82000 | 15.0 | 27.4 | .12, .18% Do. 
73 000 | 26.0 { 37.1 | .20, .32% Do. 

73 000 | 25.0 | 30.7 | .22, .28* Do. 

76 000 | 25.5 | 34.0 | .25%, .26% Do. 

79,000 | 15.0 { 20.5] .12, .18%* cent; silky, 50 
per cent. 

74 500 | 14.5 | 15.3 | .15%, .14 | Granular. 

78 500 | 14.5 | 16.9 | .14, .15% | Fine granular, 75 
per cent; silky, 
25 per cent. 

{Foams 50 per 

    

2063 | .35 Silky. 
2064 | .35 
2065 | © 40 
2066 | 36 
2067 | 36 J Do, 
Le ern Lg 500 | 78 000 | 20.0 | 27.4 | .25%, .15 Do. 

BAe POSIT 20s cunsfinsrsfinges 39 500 | 77 000 | 25.0 | 37.1 | .30%, .20 Do. 
Granular; silky 

udev itt dened } a4 000 | 83 500 | 18.5 | 20.5 | .20%, .17 spot at eircum- 
ference. 

Ed ah ta 73 500 | 109 000 | 12.5 | 20.5 | .17*, ,08 | Silky, 60 per cent; 
granular, 40 per 
cent. 

ore sal ony aD 35000 | 72 000 | 25.0 | 37.1 | .29%, .21 | Silky. 
Dull silky, 70 per" 2073: 96d me. od Loaf ey, a] Bo Were enevlines } 39000 | 56500 6.0| 9.5|.03, .09* cent; spongy, 30 

per cent. 
erly eR et yeas a) es an a] minnie 36 000 | 70 500 | 28.5 | 40.3 | .23, .34* | Silky. 

  

2075.17.30 80 Yi snd) al-Din 4 40 000 | 74000 | 27.5 | 40.3 | .32%, .23 Do. 

HLF] Bi Leoisdoeenesfornens 38500 | 73500 | 26.5 | 37.1 |.23, .30%| Do. 
aL Ty [53 500.1 73 cnn 24.5 [an 7 Lo, 20 Lone Do. 

41 500 | 74 500 | 23.5 | 34.0 | .17, .30% Do. 
42.000 | 77 500 | 24.0 | 34.0 | .18, .30% Do. 

27 33000 | 70 000 | 26.5 | 37.1 | .22, .31* Do. 
40 500 | 74000 | 28.5 | 43.3 | .24, .33* Do. 

2081 |. ; 33500 | 69 500 | 28.5 | 37.1 | .27, .30% Do. 
i ery 45 000 | 76 000 | 24.5 | 34.0 | .20, .20% Do. 

2082. (v.30 92 10..... Daa wie ye em ame a ey Daft immer nid ale DY Le en ah 
20S a BEY er sala cnr) rer 35 000 | 74500 | 22.0 | 24.0 | .26%, .18 Do.                            
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Chemical composition. St g 4 € 

g po 4 r 
F I) s Ba 

g ; | 2 gd = g 2 S 4 Ed fh o g g8 Appearance of frac- 
8 y Zz o B = w £ = 2% ture. 

Elal ols 18 131 (218130 2% 
2212 5% 81% z g | § g E52 |2 (2 |2] 2 8 Sh 2 
mS 0 a ~ = = = o = 

Pict. P.ct.| P.ct.\.P.ot. | P.et.| Lb. Lb. P.ebul Pectin In. 

20% 0.50 0% gg tales dap fon ses } 42 500 80 500 | 19.5 | 24.0 (0.15, 0.24* | Silky. 

2080 +81 0 re nashers saad ans 31 000 | 68000 | 30.0 | 43.3 | .28, .32* Do 
vx Solr Baie baie ns ln a ha a 40 500 | 75 500 | 27.0 | 34.0 | .21, .33* Do 

2088 [eB LO on eas te al ile Yi ed ah sae fi ea le oie See evan mien sn 
S050 1 3871 88a oda 33500 | 75500 | 25.5 | 37.1 | . 28%, 23% Do. 

ie Se SRR eed a Va vem fie a 45 000 | 82 500 | 28.0 | 40.3 | .22, .34* Do. 

Dt [108 | eveefeeenenlenens } 30 000 | 63000 | 20.5 | 43.3 | .38%, .21 Do. 
tonalite sienna oh sara 34 500 | 71000 | 28.0 | 37.1 | .23, .33% Do. 

Se iene wy Rn x vale fire seid 46 500 | 77 000 | 15.0 | 20.5 | .13, .17* | Dull gray amor- 
prod Ss; > th 
granular patches. 

9002:%:.85. [LOL ads lnm a] ents 34 500 | 68 500 | 25.5 | 37.1 | .24% 27% | Silky. 
sme nafen ape el a 44 000 | 73 500 | 25.5 | 37.1 | .28%, .23 Do. 

eB Beg 34500 | 71000 [28.0 (37.1 .23, .33%| Do 
erat rs elo ye its 50 500 | 81 500 | 21.5 | 27.4 | .20, .23% Do 

BOOS Sl 100 tree] paneer 34000 | 75500 | 24.5|34.0|.19, .30%| Do 
EW as500  'so000 [21.5] 30.7]. 21%, .20% Dull gray; amor- 

phous. 
2007 | .39 0 | cnfonfene 42 500 | 80 500 | 25.0 | 27.4 | .25% .25* | Silky 
nn RE TE WR, RR. IRAP, Wen RI NI ea, vl] JERE FP e 

2009 | B41 9%) iereuannenfennind } 35000 | 72500 | 28.0 | 37.1 .32% .24 Do 
DIOL 08 LOD ie wae mye neler stn ns Ip sinieisia 3 Yale Ble gh siete ah os me a e's 
N02 8s OE il ar te ese varia] ran ol sek «ene amare pn 
S105] .37. «85.0 pnt 37°500 | 797000 | 19.5 | 24.0 | .18, .21* | Silky, 40 per cent; 

granular, 60 per 
cent. 

Silky. 
Do. 

Gray amorphous. 

Silky. 
Do. 
De. 

Do. 

Do. 

Do. 

Do. 

A aman snes 32 500 | 69 000 | 26.0 | 34.0 | .21, .31* De. 
ne nny oR RS ud TAR a 43 000 | 73 500 | 22.0 | 30.7 | .18, .26% Do. 

Do. 

Do. 

Do. 

Do. 

Silky; small silvery 
spot near center. 

Silky. 

Do. 

Silky; with light 
colored patches.                          
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: ri 3 B og Chemical composition. z 2 § S 
5 2 2 8 

5 - 2 8 v4 8 . th SE : A nce of frac- Z : % o ° ppearance 0 
3 Z JE 88 Bs | Bq 2 8% ture. 

. of . Fe S » = © = > 

a d 8 4 2 = 8 3 & 8 & 
oe o 80 15] = & E B = 8 > Blatt EBB LZ g 8 | © 8 
51 5 < = = = - 153) — ° < 

Ho | SA Zola | a = 5 HS A 

P.ct.| P.ct.| P.ct.| P.ct.! P.ct Lb. Lb. P.ct.i P.ct.) In. In. 4 So 
: Granular; sand spo 

2138.10.3110.60 1... [......1...c.. \ 34000] 66000] 9.5] 16.9 (0.08, 0.11* |] pear circumfer- Sistine ee J hoo, 
ie nl a bees 43 500 { 75 500 | 22.5 | 27.4 | .20, .25% | Dull gray; amor- 

oss dso Lael od phous: PEEL ay } 40,000 | 70,000 | 20.0 | 40.3 | .35% .23 | Silky. 
2137 | .31 MD sae 
BSS han Tog fees rungs } 42 000 | 70 000 | 26.0 | 46.2 | .30%, .22 Do. 
PU 1-29 |i. B00]... ete en 47 000 | 68 500 | 20.0 | 46.2 | .33%, .25 Do. 

Pewee Beles ctl olen ee ial tens sls 53 500 | 76 000 | 16.0 | 20.5 | .14, .18% | Dull gray; amor- 
2140 phous. 

ceene]emre eee 48 500 | 76 000 | 11.0 | 20.5 | .08, .12¥ | Amorphous, 40 per 
cent; lamellar, 60 
per cent, with sil- 

| ver spots. 
otal iT ta rrp ne senne 34 000 | 69 000 | 30.5 | 43.3 | .33%, .28%* | Sijky. 
2142 3 2 ceeeeafeeeaeaaa 37 500 | 73 500 | 25.0 | 34.0 | .31%, .19 Do. 

Pies oosl deny, ig 36,000 | 69,500 | 27.0 | 46.2 | .38%, .16 Do. 
2144 | . 30 tae cans fetes Salinas rd } 36500 | 71000 20.0 | 46.0 | .24, .34% Do. 
Dian onan a et 
oly ae Arn ye 45 500 | 70 000 | 30.5 | 46.2 | .24, .37* Do. 

ZAR Lo TO else aaa 29 500 | 61 000 | 31.5 | 49.1 | .23, .40% Do. 
] 61 000 | 32.0 | 49.1 | .40%, .24 Do. 

70 000 | 28.5 | 37.1 | .24, .33* | Silky; oblique. 
74 500 | 27.5 | 43.3 | .23, - .32* | Silky. 
72 000 | 20.5 {37.1 | .o7, .34% Do. 

¥7:000 |-23.5 130.7 | 26%, .21 Do. 

74 000 | 23.5 | 87.1 .15, .32* Do. 

72 000 | 27.5 | 43.3 | .35%, .20 Do. 
71 000 | 26.5 | 37.1 | .33%, .20 | Silky; with silvery 

specks. 
70 500 | 27.0 | 40.3 | .20, .34* | Silky. 
80 500 | 15.0 | 27.4 | .18%, .12 | Gray; amorphous. 

78 500 | 21.0 | 27.4 | .17, .25% | Silky. 

74 500. (227.0. 43.3} .17, '.37* Do. 

79 500 | 25.5 | 30.7 | .30%, .21 Do. 

86 000 | 19.5 | 20.5 | .17, .22* | Silky, 40 per cent; 
granular, 60 per 
cent. 

  

2105. Be eS, Ll sa 27 500 | 64 500 | 33.5 | 51.9 | .22, .45% | Dull gray; amor- 
phous. 

Stet si ae] nen nse ns 40 500 | 75 500 | 30.0 | 43.3 | .33% .27 | Silky. 

2167 | .33 | .83 tre er 500 | 79 000 | 24.0 | 40.3 | .33% .15 Do. 
216 ie 3 salad 
Sus 2 vhs ify 3s s00( 73000 20.0 48.3 | (34%, L24 Do. 

eft ese a eves 45 000 83 500 | 22.0 | 24.0 | .20, .24% Do. 
2170 oat Oh Lt sa ilky; wi i lat] all eensrafanranglerinss } 41500 | 0000 | 22.0 | 37.1 | .15, 20% (SUV: with Silvery 
2072 0 38 ABS Yee ee een as 43 500 | 85 500 | 19.0 | 24.0 | .20%, .18 | Granular, 80 per 

cent; silky, 20 per 
cent. 

a bl Te ha 80 500 | 122 000 | 10.5 | 16.9 | .08, .13*% | Granular, with 
silky spot at cir- 
cumference. 

in ae eR Ris a a sla ine a) ere wins 72 000 | 107 000 | 11.5 | 13.2 | .13%, .10 | Fine granular, 70 
per cent; amor- 
phous, 30 per 
cent. 

ane ta na I ee NE od 42 000 | 84 000 | 11.0 | 13.2 { .12%, .10 | Granular.                       
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Cast steel from Watertown Arsenal steel plant—Continued. 

  

  

  

  

Clim xi < 5 < 
emical composition. 3 & & Q 

5 3g Bb. 
. Su eo DP Su 

g Ss 3B gd . g 8 : 8 : 8g 
§ 2 TE |8% [dg [83] 2F 

g i 5 2 © g” 5 2 5a 
= oS S g i eu = = eo i 50 

Ele 8 18 FEE 2 8 | § g 
Bi3I=S | E|& {EB & RB |S 2 

Pct Pot. P.ot.| P.ct.i P.ct Lb. Lb. P.ct.tP.ct.} In. In 
oye eo 70 000 | 103 000 | 11.5 | 16.9 [0.12% 0.11 

win aan 65000 | 97 000| 9.0] 9.5] .00% .09 

te be adn bo 45000 | 85500 | 25.5 | 43.3 | .28, .23 
ENR 34 000 | 73000 | 28.0 | 37.1 | .22, .34* 

2173 1053 0.88") TTI 42 000 | 79 500 | 16.0 | 20.5 | .18% .14 
174 | .33 SEN CL a x Bite | @ | sf } 3 000 | 72 000 | 32.0 | 43.3 | .30%, .34% 
WE moor: B17 abl 8 [ronneificcstalsenn } 51 000 | 84 000 | 18.0 | 43.3 | .27%, .09 

u70 | C1 | ok [ips oo | soo 20 3k0 5, Lom 
sso} Ei vee fal 31 500 | 68 000 | 27.5 | 49.1 | .37% .18 

oA 58 000 | 88 500 | 23.5 | 51.9 | .31% .16 
gs a AY ea 44 500 | 79 000 | 28.0 | 37.1 | .32% .24 

2 1301 +38 fers enfounragfiin 58 000 | 77 000 | 14.5 | 40.3 | .25% .04 
a LE 35000 | 72 000 | 16.5 | 20.5 | .12, .21% 

2184 | .32 Pinel. } 3 500 | 75 000 | 26.5 | 34.0 | .20, .33* 
2186 | 33 AR } 43500 | 79500 | 24.5 | 37.1 |.27% .22 
a | 36.500 | 71500 | 29.0 | 46.2 | 34%, .24 
2190 | © 31 44 000 | 80 500 | 17.0 | 20.5 | .20,% . 14 
2101 | © 32 37 000 | 76 500 | 24.0 | 34.0 | .19, .20% 

2105 | 13 | tos [fb sr eo | 7800 | 28.0) 30.7 | 1s, 2 
ze. asta % Pant {cB |B ensib rand ire } 42.000 | 79000 | 25.5 | 34.0 | .33% .18 

gop .o2y Jsofoit 0 * CECE ROR MEET i ig } 5 500 | 100 000 | 9.5] 13.2 |.11%, .08 

nex baa 42000 | 90500 |14.0]16.9.13, .15% 

49500 | 85000 23.0]340].20, .26* 
Peal Bie adnan 42.000 | 82000 | 25.0 37.1 | .22, .28% 
2200) a | es lal 50000 | 9550] 9.0| 9.5.08, .10% 

ols eal 44 500 | 88500 | 18.5 | 20.5 |.17, .20% 

.15, .36* 

.25%, 21 

.32% .10 

.21, .35* 

.33%, 22 
S24, 30% 
“35%, 119 
.03, .03 
.05, .05 

veil hak 48000 | 84000 |27.5|43.3|.33% .22           
  

  

  

      
  

  

Appearance of frac- 
ture. 

  

Fine granular, 50 
per cent; amor- 
phous, 50 per 
cent. 

Fine granular, 80 
per cent; silky, 
20 per cent. 

Silky. 
D 0. 

Gray; amorphous. 

Silky. 

Do. 

Do. 

Do. 
Do. 

Silky; with two 
light spots. 

Silky. 

Silky; with silvery 
specks at cir- 
cumference. 

Silky. 

Do. 

Do. 

Do. 
Silky; with silvery 

specks at center. 

Silky. 

Do. 

Fine granular; silky 
spot near circum- 
ference. 

Fine granular, 85 
per cent; silky, 15 
per cent. 

Silky. 

Do. 

Fine granular; silky 
spot at circum- 
ference. 

Fine granular, 70 
~ per cent; silky, 30 

per cent. 

Silky. 

Do. 
Do. 
Do. 

Fine granular. 

Granular; fractured 
in threaded end 
at 3 blowholes. 

Silky.     
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Ch oo of n < 
emical composition. 3 2 o 9 

< 5 = 
< 

2 = Bo = Bg 
3 3 ES 4 : S Appearance of frac 
B g g( 84 | B35 (418 8% PDAS I Igor g a : 5 = a J 2 32 Sb ture. 

Eig l8 ig gL © © 21 EB 28 
y ws es 80 ~~ 80 sg 2.2124 8i% z gf 8 g 3 5 512 |&| 8 3 4 3 g 3 

B13 8 {2B 8 = i = 

Pct Pocti Pict.i Pct. \ Pct Lb. Lb. P.ct.| Pel. lc In In. 
Fine granular, 70 

LAD 08 110 90 Vex ann the yal regs } 51.000 | 97000 | 17.5 | 24.0 J0.21%,0.14 | per cent; silky, 30 
Li Sister En aan per cent. 

0010 | 88] L98% lu duldeda i : zag | ae | 04 IIL III } 45000 | 82500 |22.5|37.1|.20% .16 | Silky. 
Ee) ne \ Bat 2 Qh feeanfraaar fines } 50 500 | 81000 | 22.0 | 30.7 | .25% .19 Do. 

FE eS ei 55 500 | 83 500 | 23.5 | 37.1 | .27%, .20 | Silky, with light 
spot. 

2220 | 33 | 1.05 |..oooifooenifnnne 47 500 | 91 000 | 14.5 | 16.9 | .13, .16* | Granular. 
Bo 88. W083 reine ne oon : Saat Rh } 50 500 | 93500 (18.5 | 27.4 |.17, .20% | Silky. 

438 1 (oJ Jnsegleneonglssians } 48 500 89 000 | 25.0 | 46.2 | . 31%, .19 Do. 
Silky; with light 

oo {13h | TOF funy rlireasleon ess } 48 000 | 89 500 | 20.0 | 24.0 | . 20%, of spot, near *cir- 
2 SSO THE SSE R T cumference. 

2007 36 | 00 dei el Poel {230 | lB fara ternearenaen 44 000 | 87 500 | 21.0 | 30.7 | .17*, .25% | Silky. 
Boo [381 100 Te fea 38 500 | 76 500 | 30.5 | 46.2 | .37%, .24 are: 

ranular; silky 
3 Lp Rufprnorrfennnnsfar any, } 63 000 | 122 500 | 10.0 | 13.2 | .08, oe spot af circum: 
b RnR rs TA erence. 

Fine granular; silky 
ne ly a cae ia 45 500 | 100 000 | 18.5 | 24.0 | .15, .22% spot at circum- 

goss Ys ference. 

9933 73 “90 reseselosnpectsenes fl uy 000 | 88 500 | 23.0 | 27.4 | .25%, .21* | Silky, oblique. 

Shan | 8a | om | ofififb 4200 | S000) 26.0371 | 34k 18 | Silky. 
Fine granular; silky ooo 43 es Tn I; REET con ANAEAE } 50 500 | 95000 | 12.5 | 16.9 | .11, a fl spot at circum: 

2288 | 35 | 08 |... 43 500 | 82 500 | 22.5 | 30.7 | .26%, .19 | Silky. 
ag ast eas ETE, a } 40 500 | 86 000 | 24.5 | 40.3 | .17, .32% Do. 

2941 [983 L100 fae orton aans tran } 43 000 83 500 | 23.0 | 37.1 | .32% .14 Do. 

oe gs gi sspeadfessassioansssall gy gn 81 500 | 25.0 | 49.1 | .14, .36% Do. 
2 cab ys OB su se Taal Silky; with trace of 
CURA eH san } 3 ee = “ bi #7 gi, 115 { erinsation 

ceses]rrrusnlannnsalrnannalensans . . . . 1 ” 

par AY. det 65 500 | 101 000 | 20.0 | 51.9 | .10,” .30% Do. 
a “33 +33 TTTrnrrrieforeeoirt51 000 | 115 500 | 7.5 | 9.5 |. 06, .09% | Granular. 

eee 45000 | 111 000 | 9.0 | 9.5.10, .08 Do. 
kendra 46 000 | 82 500 | 22.5 | 34.0 | .21, .24* | Silky; with trace of 

y granulation. 
008 1 38 07 son nfenn en fons dss Sob | 33 | cee [ol rf: } 53 500 | 96000 | 18.0 [27.4 | .14, .22% | Silky. 
Sn 1 e23 Liye B8 fase rs fenguents shoes } 38 500 | 75 500 | 28.0 | 40.3 | .30%, .26% Do. 

aR lb 46 000 | 94 500 | 19.5 | 27.4 | 23% .16 | Silky, oblique. 

ol 3 3 teaneafenusesjuusnesfl 9,000 72 000 | 20.0 | 24.0 | .21,* .19 | Gray amorphous. 

258) 34 [0L oan 43 500 | 79 500 | 25.0 | 37.1 | .23, .27% | Silky; with trace of 
granulation. 

Dn gL 108 Lana] nrnusliaions } 49.000 | 87500 (22.5 | 34.0 |.22, .28* | Silky. 
: ) ol Sofa ah Silky, 40 per cent; 

Doty 2 Bt frendfiinese } 56 500 | 96 500 | 19.0 | 24.0 | .19%, .19 granular, 60 per : a a gia 
Silky, 60 per cent; 

2am 54 rn smssastenseesfentss igo 500 | 87 500 | 21.5 | 27.4 | .16, am | grafular, 40 per 

Silky 50 per cent; sorption | Logit, ) ; Rh } 51500 | 91500 | 18.0 | 24.0 .15, .21 fine granular, 50 
| 
  

1 Elastic limit not well defined. 
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Chemical compositi 2 g g position. a 2 a g 

3 = 5 or 
. Ru to Gt Sy 

8 . he = d o od 2 § % 2d gs ol o as Appearance of frac- 

E g 1 E82 | S22 | Ef BE ture, 
i 3 8 ~ @ #3 <Q =a dalled 12%] 8 = 2 |. & & 

{El X12 V&1E 2 a g | £ g 
Sl ® 8 2 E22 = 3 2 g = 

Ho 0 = wn 2) ~ = A oS = 

P.ct.\i Pct.) P.ct.i Pct v P.cl. Lb. Lb. P.ct.| Pct In In 
2007 10.38 [0.97 1 wo mvels- trafon seca 44.000 | 82 500 | 25.5 | 34.0 (0.19, 0.32% | Silky. 
Sos] 98 eet 40 500 | 77 000 | 24.0 | 34.0 | .20, .28% Do. 
2260) 36 te Lif TE : lm Spe 47 500 | 87 500 | 22.5 | 34.0 | .22%, 23% Do. 
Poli. 831 JOE. odes vm Jee dE ” Silky, with trace of 
ne 4 1.22 Se eae eS dees } 40 000 | 82 000 | 24.5 | 34.0 | .28%, .21 granulation. 

2274 | 138 | .99 seesnclssasunlennianll git 95 500 | 16.5 | 20.5 | .18% .15 | Silky. 
Granular, 80 per 

Sor | 38 | wot [iif] ss 000 | 98 500 | 15.5 | 20.5 | 13, se cent; silky, 20 per 
B770.38 Jes Landi 55 000 | 92 500 | 15.5 | 20.5 | .18% .13 | Silky. 
2278 | 187 | 96 |Loooofoo 48 000 | 87 000 | 20.5 | 30.7 | .17,” .24* Do. 
29 e368 oF al Bop } 45 500 | 84 000 | 24.5 | 40.3 | .20, .20% Do. 

sel epi im | 158 | aa [110100111 b a1 000 | 84 500 | 27.0 | 40.3 | .30%, .24 De. 
2283.95 88 cola PB Sota reedlpin 4 44 500 | 80 500 | 23.5 | 34.0 | .20%, .18 Do. 

id «5 ello b 40 500 | 77.000 | 25.5 | 37.1 | .19, .32* | Silky, oblique. 
BONY Bay tgs lone 36 000 | 73 500 | 26.5 | 37.1 | .28% .25 | Silky. 
2oeR (Ennely 39 000 | 77 000 | 23.0 | 27.4 | .18, .28* | Silky, oblique. 

. . Silky. 

Do. 

Do. 

Do. 
Do. 

. Do. 

? 3 Do. 

: : Do. 

‘ : . 7 Do. 

Seay eal i 57 000 | 94 000 | 17.0 | 24.0 | .18%, .16 | Gray, amorphous. 
my Rt 50 500 | 84 000 | 24.5 | 34.0 | .30% .19 | Silky. 

2308 aE te Do. D028 08 Leash cial } 76 000 | 95 500 | 18.0 | 30.7 | .23*, .13 

2 reeesfs=esads stent 50500 90 000 | 25.0 | 34.0 | .24, .26* | Silky, oblique. 
812 1.320 v00 [cstv] enrofs maak Silky; with trace of Rl refrains } 75 500 | 101 500 | 16.0 | 30.7 | .09, .23% {SUEY with br 

3315 | 3 | 100 [iil rao0o | 95.000 | 18.5 | 27.4 | 09, 18 | Silky. 
Cael a wad WE ae 53 500 | 92 500 | 15.0 | 20.5 | . 17%, .13 Do. 

INE IR i eos caters cee rrr pe a gd 
Slr} Eyre aR 587000 | 94 000 | 17.5°| 20.5 | .15, .20% Do. 
BIS BE I i Ne ies 
Sel as Er ei 5s 
oso0 fas tel et ine granuiab 

49 500 | 88 500 | 21.5 | 34.0 | .21%, .22% per cent; silky, 50 Sazifame land ool } , P per cant. ’ 
2522 il +32 «BOI s ai senna ilky; with trace o 
598 1.50 |. BL rane } 49 500 | 94 000 | 20.0 | 27.4 | .24%, .16  frahulation. 

ilky, 80 per cent; 
a 3 yd |atnealrr ins anne } 52 500 | 96 000 | 19.5 | 30.7 | .20%, 10x | fine granular, 20 

® eT ye per cent. 
nie a Le a a al 

Sol YL hy 427000 | "867000 | 16.0| 24.0°| .19% 13" | silky. 
Be cn Eman 45.000 | 87000 | 23.0 34.0 | 19," 125% | Silky: with trace of 

granulation. 
oe hae 45 500 | 83 000 | 26.5 | 37.1 | .33% .20 | Silky.                       
  

1 Elastic limit not well defined. 
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is 3 5 pr 
Chemical composition. Z a od (2 

I. QD — 

& € 3 ny 
g = gd Io °a 
a S s Ed o= 3 a oS Appearance of frac- 
g 2 ; k = ag S 2 Sg ture. 

Pdi la rEladg 9 5 | 8 tu + Q 0 +> Nn a - o 
3 = g = SN $ 3 d 3 = 3 
FAS SBI ETRE a B |S 2 

P.ct.;-P. ct. |. P.ot.. | P. cl. | P.ct. Lb. Lb. P.ct.i Pot. In. In. 2 ; . 
ine granular 4 

Don 1008 [Tenens fipuraniinnnps } 53 000 | 96 500 | 22.5 | 34.0 |0.28%,0.27 | per cent; silky, 60 
: hE ied Tahir A hd] fll per cent. 

a) oa sseesefoswicalinncenl) 5 i 91 500 | 16.5 | 27.4 | .15, .18* | Silky. 

Dt dl aM feneseafeese lar ianfipeagirer rsp theca Silky; with trace of .35 e OD Jue wie wiaile win vw nil wte wines ie 1. 5 race oO. Saas 10a | 30 [revenfennraglungens } 49.500 | 90 000 | 23.0 | 37.1 | .17, .20% |{SLEViWHL I 
ss fs BL eruasrfuveranlinnes 48.000 | 90 000 | 23.5 | 30.1 | .20%, .18 | Silky. 

2258 8a" 00 ter taeaen 43 500 | 80 500 | 22.5 | 30.7 | . 23%, .22 | Silky, 40 per cent; 
fine granular, 60 
per cent. 

enn 8 Ll ts 
0 80 0 a ae ee Ea TE i aa 

oan | 35 | hos [lf sz 000 | 93000180 260) 20% 16 | Silky. 
DIL 00 | D7 reoreefsnnsudfienens } 53000 | 94000 (17.5 | 24.0 .15, .20% fine granular, 60 

3 -35 Re eI per cent. 

ae seaesejeascarfascsesfligg oy) 92 500 | 16.5 | 30.7 | . 23%, .10 | Silky. 

Bo IL 98 fre enri]enseeniinsess } 53 500 | 95000 | 10.0 | 30.7 | 28%, .15 Do. 
BN en Tei heen 44 500 | 80 000 | 24.0 | 34.0 | . 30%, .18 Do. 
eA 38 al a aa tdi ima, 
al BE LE le Te ay 
onde B 1 hl ceunliceentlysesse 67 500 | 126 000 | 14.0 | 9.5 |.06, .08* | Fine granular. 

ay i ar ooo] 105 500 [ 16.0] 16.9 ( .18%, .14 | Granular. 
ER PA Vr ag ay 49 500 | 89 500 | 21.0 | 24.0 | .17,” . 25% | Silky, 50 per cent; 

Faaian 50 per 
cent. 

285d. 45 | SRB ciel te] 53 000 | 100 000 | 12.0 | 13.2 | .13, .11 | Fine granular, 
S23 at cir- 
cumierence. 

2355.1 42) E86 1 Ls i as 46 000 | 87 500 | 22.5 | 34.0 | .16, .25% | Silky; with trace of 
7 Suuuiasea. 
me granular 

2356 | AL | 84 |... filha } 55 500 | 100 500 | 16.0 | 20.5 | . 20%, .12 silky ir. 3 hy . : y spot at cir- 
2357 |. 40 | 87 |....oufeennnnfennnns : Wo 

i 30 per cent; 
2 2 : 94 000 | 18.5 | 24.0 | . 15, od grahular, 70 per 

: * cent. 
2360 | .41 | 1. 81 500 | 20.5 | 27.4 | .24% .17 | silky. 
2361 | .38 | ~. 76 000 | 26.0 | 34.0 | .35% .17 | Silky, oblique. 
2362 | .39 | . ” dig 88 500 | 20.0 | 27.4 | .27*, .13 Do. 

DL: 92 500 | 16.5 | 27.4 | .20%, .13 | Silky. 
a oo 90 000 | 21.0 | 34.0 | . 23%, .19 Do. 
2368 | .35 | 1. 90 500 | 22.5 | 34.0 | .20, .25% | Silky; with trace of 

granulation. 
sepa tusalrl oR cd aL a fae 
Bl BT TO ed atm 
Ra 100 500 | 17.5 | 24.0 | .13, .22* | Silky. 
2373 | 35 a” 2374 | [38 85500 | 21.0 | 34.0 | .24%, .18 . Do. 

me granular; 

0 Lf 108 500 | 16.0 | 20.5 | . 15, im silky spot at cir. 
. ? WL : 

i per cent; 

1 57 97 500 | 20.0 | 27.4 | . 20%, .20% grahular, 50 per 
> cent. 

2379 | . 36 85000 | 18.5 | 20.5 | .17, .20* | Silky. 
2380 | . 36 92 000 | 21.0 | 27.4 | .17, .25* | Silky, 30 per cent; 

granular, 70 per 
cent.     

1 Elastic limit not well defined. 
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Chemical composition. g g od 2 
z g 8 

; A 5 = 3 4 
8 : + Sd © a 
a : 3 =e ©. : o ° Appearance of frac- 
g 8 S14 El BE Sg | 813 8% ture. 
a od g 1 kB 2 © © 2 3 g z 2 

EIR) 2|% ¢ : S|E| ® 
E E|E|8|2|8|& 8 EE )"8 
mH |S|=2|8|&|8~8 | 8 & = = 

ol Py ba Ih. XP. et. Pct J In. Silky; with 4 
1 . n ; with trace o 

2382 |1.35 | 90 96 000 | 20.0 | 34.0 (0.14, 0.26* |\™ granulation. 
at e35| 2 96 500 | 8.0| 9.5.07, .09% The granular. 
2385.35] .95 ilky, 60 per cent; 
2386 | .37 | .86 92 500 | 21.0 | 30.7 | .20, .22% | Pauular, 40 per 

jim 2 ld] ss 000 | 100 000 | 14.5 | 20.5 | 12, .17¢ | Silky. 
ees ]eene es eas 54 000 | 100 000 | 16.0 | 20.5 | .14, .18* | Fine granular, 85 

po Seni; silky, 
per cent. 

seen .ss] ues Bal 46 500 | 83 500 | 24.0 | 40.3 | . 31%, .17 | Silky. 
2300 02 L LIZ cicero nana 50 000 | 82 000 | 24.5 | 34.0 | . 27%, .22 Do. 

a zpefenennefennnvefaaeeer) 48000 54500230) 43.8 (.33% .13 Do. 

52 | 137 | 186 [lly so s00 | 80 500 | 21.0 (307.16, .26%| Do. 
2 2 +5 as RO 48 000 | 84 500 | 16.5 | 23.9 | . 18%, .15* Wa Poo 

gastos mln ld ine granular, 50 
CORA ee TA Ee a ee } 64 500 | 100 500 | 16.5 | 24.0 | . 14, .19% De aL Sliky, 

Fine granular, 60 o307 0 .; 1... ) 
Trp 53 500 | 94 000 | 12.5 | 20.5 | . 14%, .11 per cent; sil Zest mice [oop + ’ In a viky, 

2300 N33 re ii enn 47 500 | 90 500 | 24.0 | 34.0 | . 28%, .20 | Silky; re of 
granulation. 

onl. syd ale Ls : Oy ob Merete } 9 000 | 90500 | 20.5 | 37.1 | .14, .27* | Silky. 
A024 4 | a Silky, 60 per cent; 
2403 os | gels A } 55500 | 97000 | 10.0 | 27.4 | .28% .15 (i granular, 40 per 

cent. 

O404. 1.37: 88... iui Silky, 25 per cent; 
2405.0 30.0 99 foci borin 4 53000, 99500} 17.0] 20.5|.17, .17 granular, 75 per 

cent. 

py. fo teerifesesshiuns f) 90 500 | 96 000 | 17.0 | 20.5 | .14, .20% | Gray; amorphous. 
BS Br Fi 08 fates somthin a Eh evi oe 

5410 | 138 | 88 |i 4s 000 | 03 000 | 20.0 (27.4 | 26% 14 | Silky. 
. +35 3 Eee eas) 48 500 | 91 000 | 12.5 |. 20.5 | . 15%, .10 | Gray; amorphous. 

PA 20 V 0008 era] Tens By (30 Lf0 rrr aensnecionses } 52 500 | 97 000 | 21.5 | 40.3 | .14, .20% i spd 
ilky; astrea 

2415 {30.1 SOL a] a se of granulation 
Cr 0 Yt he } 45 500 | 87 500 } 14.0 | 16.9 ; .17%, .11 across the frac- 

ure at center. 

Sap Lusorl sald Lo un 49000 | 86000 | 11.5 | 19.3 |.14, .09 Silky; with trace of 
granulation. 

nt da 44 500 | 78 000 | 27.0 | 43.3 | .23, .31% Silky. 
ome) ae 8s ra 40 500 | 77 500 | 25.0 | 34.0 | . 26%, .24 0. 

esses ia a ara) evan 61 500 | 99 000 | 24.0 | 46.2 | .33%, .15 | Do. 
1 22 1. % niet sae tices 35 500 | 81000 | 22.5 | 30.7 | .20, .25% oy pe. i 

re ree 55000 | 98 000 | 16.0 | 24.0 | .20%, 12 {PIV Wiss race 0 AN 1.37 10.0 Hagel i dash. ’ granulation. 

[mH]. eet ees ll io 000 | 78 000 | 21.5 | 27.4 |.22% .21 | Silky. 
sor slot . Ss BB re fenrnanhinees } 51000 | 81000 |15.0|20.5.12, .18* Sra; smpphony 

ray; amorphous 
12 Bo inerfensersfionrny } 44500 | 85000 | 21.0 | 27.4 |.24% .18 |] 60 per cent; gran: 
. sR nerve cenalrasass ular, 40 per cent.           
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90 STEEL FORGINGS FOR ORDNANCE WORK. 

FORGED STEEL FROM WATERTOWN ARSENAL. 

SMITH SHOP. 

  

  

              

Elastic | Tensile Xion Con- | Elongation 
Marks. limit strength .~ |traction| of inch Appearance of fracture. : : | gation. : 

per sq. in.| per sq. in. of area. | sections. 

Lb. Lb. Ler cl. Peret. In, In, 
221F 43 500 95 000 20.0 37-1:10.11, 0.29% | Silky. 
221 F-2 41 000 90 500 23.0 37-1 34, 12 Do. 
231F 74 000 | 113 500 14.0 3741.00, 22% Do. 
237F 51 000 78 500 30.0 62.2 | .39% .21 Do. 
237F-2 60 500 | 100 500 18.0 43.3 1.08,  .28% Do. 
271F 62 500 | 104 500 22.5 40.1 { .23%,. .22% Do. 
271F-2 88 000 | 114 000 21.0 54.6 | .20%, .13 Do. 
271F-3 93 500 | 129 500 18.0 49.1 1.13% 18% Do. 
271F-4 | 119 000 | 135 500 16.5 46.2 1.18%, 15% Do. 
272F 56 000 79 500 26.5 50.8 (.20, .33* Do. 
272F-2 61 000 86 500 24.5 66.9 | .39%, .10 Do. 
272F-3 78 000 99 500 21.5 64.6 | . 35%, .08 Do. 
202F 72 500 | 117 000 20.0 40.3 | 17, 2% Do. 
292F-2 | 118 000 | 138 500 17.5 51.9 | .10, .25% | Silky; serrated. 
203F 64 000 | 101 500 22.0 51.9 | .10, .34* | Silky. 
293F-2 | 120 500 | 137 000 17.5 49.1 | . 28% .07 | Silky; serrated. 
205F 83 000 | 105 500 20.0 59.8 | .26%, .14 | Silky. 
205F-2 | 107 000 | 129 000 12.0 51.91.03, .22*% Do. 
2057-3 97 000 | 113 000 15.5 1.0.1.0 07% Do. 
295F-4 | 114 000 | 131 000 14.0 57.2 | .24%, .04 Do. 
296 F 73 000 | 104 500 22.5 49.1 | .12, .33* | Silky; cup shaped. 
296 F-2 84 000 | 112 000 21.5 53.8 1.33%.10 | Silky. 
297F 71 000 97 000 20.0 57.2%. 33%, . 07 Do. 
297F-2 | 150 000 | 175 000 8.0 27.4 .14%, .02 Do. 
208F 35 000 80 500 30.0 51.91 .5%% .2 Do. 
301F 48 000 93 000 20.0 43.83.10, .30% Do. 
304F 53 000 | 103 500 21.0 40. 3. 25%, 17 Do. 
304F-2 51 500 | 104 500 17.5 37.1.0 .10, 25% Do. 
308F 118 000 | 149 000 9.0 27.4 | .14%, .04 | Granular; silky spot at circumfer- 

ence. 
pe 2 000 1 00 12.5 51 o% : 18% Sky in part granular. 
308F- 9 500 1 14.0 3 06, .22 ilky. 
308F-4 83 000 [ 108 000 16.5 46.2 | .08, .25*% 0. 
308F-5 72 500 97 500 21.0 54.6 | .09, .33%* Do. 
312F 71 000 | 120 000 21.5 49.1 14, .29% Do. 
313F 72 000 | 125 000 14.5 34.0 | .21%, .08 | Granular; silky center. 
313F-2 66 000 | 107 000 21.0 57.24.09, 35% Silky. 
321F 78 000 | 122 500 1.5 23.9 | .16%, .07 | Granular; silky center. 
321F-2 66 500 | 106 000 20.0 43.31.18, .22¢| Silky. 
325F 61 000 | 104 500 23.0 49.1 14, .32% Do. 
325F-2 60 000 94 500 28.5 62.2 | .38% .19 | Silky; cup shaped. 
325F-3 3 500 1% 0 24.5 62.2 5 go Sy cup Juels serrated. 
3261 7 500 | 107 50 24.5 62. 2 0D ilky; cup shaped. 
337F 74 000°| 107 500 22.5 51.9 | .22%, .23* | Silky. P 2 
338F 67 000 | 100 500 25.0 59.8 5.15, -.55x Do. 
339F 71 500 | 105 000 24.0 54.6 | .35%, .13 Do. 
340F 66 000 99 000 25.0 62.2.0 37%, 5.15 Do. 
341F 69 000 | 100 000 25.0 62.2 | .36%, .14 Do. 
342F 73 500 | 105 000 24.0 59.8 0.35%,0.13 Do. 
343F 65 500 | 100 000 24.5 49.1 25%, 24% Do. 
345F 68 500 | 133 000 13.5 24.0 | .09, .18* | Silky; with trace of granulation. 

la) Bu) MOM LD) 8) A) Si ond em noner : ; Al . 
377F 49 000 76 500 33.5 64.6 | . 41% .26 Fine silky. 
386F 74 500 | 121 500 17.5 37.1 1.20%, .15 i Sillcy, 
388F 54 500 95 500 21.0 40.3 | .30%, .12 Do. 
389F 117 500 | 136 000 15.0 54.6 | .04, .206% Do. 
389F-2 72 500 | 101 500 27.0 62.21 .40%, .14 Do. 
390F 56 000 90 500 24.0 57.9 |e T1 0 37% Do. 
391F 74 000 | 117 000 20.0 46.2 | .21%, .19 | Silky; cup shaped. 
392F 48 500 76 500 27.0 64.6 | .42% .13 | Silky. 
392F-2 63 000 | 100 500 19.0 51.9 1.30%". 08 Do. 
408F 3 7 3 500 12.8 24 5 10 Hine granular; silky center. 
408F-2 00! 99 500 18. 40. a ilky. 
418F 50 500 67 500 22.0 54.6 15.37%, .07 Do. 
418F-2 51 000 84 000 26.0 49.1 38%, .14 Do. 
418F-3 40 500 83 500 26.0 43.3 0.17, 0.35% Do. 
418F-4 51 000 84 000 26.5 57.2 =. 17, 4. 36% Do. 
501F 35 500 63 000 34.0 54.6 | . 34%, .34% Do. 
525F 35 500 64 500 34.5 54.6 | . 40%, .29 Do. 
557F 49 000 95 500 21.5 37.1 .20%, 14 Do. 
559F 49 000 | 100 000 17.0 27.4 1:.24% «20 Fite granular, 10 per cent; silky, 

per cen 
562F 53 000 97 500 21.5 43.851 .12, .31* | Silky. 
563 F 46 000 82 500 30.5 59.8 | .43%, .18 0. 

® 
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Forged steel from Watertown Arsenal—Continued. 

Smita SHOP—Continued. 

  

  

          

Elastic | Tensile. | g.,_ | Con- | Elongation 
Marks. limit | Strength ation traction, of inch Appearance of fracture. 

persq.in. | persq.in. | & “lof area. | sections. 

Lb. Lb. Perel. |. Perot. In. Rn. 
574F 70 000 | 114 000 20.5 49.1 |0.10, 0.31% | Silky. 
588F 63 000 | 110 500 18.0 30.7 1.25%, 11 Do. 
639F 64 000 95 000 24.5 54.64.12, .37% Do. 
643F 35 000 71 500 30.5 59.8 | .43*%, .18 Do. 
643F-2 57 000 | 101 500 18.0 37.1.1.11, 1.95% Do. 
643 F-3 53 000 94 000 23.5 49.11] .32% .15 Do. 
647F 88 500 | 113 000 21.5 59.8 | .33%, .10 Do. 
647F-2 | 141 000 | 159 500 13.0 49.1 | .10, .16* Do. 
653 F 51 000 92 000 24.0 40.3 1.15, .38% Do. 
653F-2 48 000 | 103 500 16.0 24.0 | .21% .11 | Fine granular, 60 per cent; silky, 

40 per cent. 
i o 500 in 50 124 20-3 1% A Fine granular; silky center. 
653 F— 8 500 | 11 A \ 25%, 11 ilky. 
655F 51 000 93 000 21.0 43.8 1.30%, .12 To. 
gpspe 51 000 1% go 74 20.5 71..21%, 3 Pings granular; silky center. 
655 F— 102 500 | 156 5 2 20.51.04, .1 0. 
655F-4 73 000 | 122 500 17.5 40.3 | .28*%, .07 | Silky. 
660F 102 500 18.5 24.0 | .15, .22*% | Fine granular, 90 per cent; silky, 

10 per cent. 
660F-2 74 500 | 120 500 20.0 40.3 | .26%, .14 | Silky. 
667F 47 500 | 101 500 21.0 30.7) .23%,..19 Pie granule, 50 per cent; silky, 

per cent. 
704F 36 500 66 000 34.0 57.2) .23,. .45% | Silky. 
Tolls 100 500 12 oe 2 0 51.8 5% 2 Hine silky; serrated. 
04F- 6 000 5. 5 A ae i . 
o%e 3 500 W 00 15 0 2.0 1% .14 Er granular; silky center. 

2 3 500 | 12 19.0 \ 24% .14 | Silky. 
729F 73 000 | 108 500 22.5 54.6 13,10," . 35% Do. 
794F 62 000 87 500 29.5 62.2 | .43% .16 Do. 
796 F 76 000 113 000 21.5 46.2 1..12, +. 31% Do. 
801F 74 000 | 121 000 18.5 49.1 | .29%, .08 Do. 
802F 56 000 94 500 22.5 43.3 1+. 20, 25% Do. 
859F 54 000 88 500 22.0 46.2 1.12, . 32% Do. 
867F 51 000 95 000 21.5 34.0 |. 16," 0.27% Do. 
874F 40 500 68 000 29.0 59.8:1.16, ©. 42% Do. 
874F-2 39 500 70 000 33.5 59.8 | . 46%, .21 Do. 
874F-3 41 000 75 000 28.5 50.8 1.42% .15 Do. 
874F-4 40 500 68 500 32.0 64.6 | . 42% .22 Do. 
874F-5 73 500 | 104 500 18.0 51.91.08, 28% Do. 
882F 44 500 | 102 000 16.5 27.4 1.22%, .11 [Fine gram silky spot at cir- 

cumference. 
888F 71 500 | 117 000 21.0 46.2] .16, .26% | Silky. 
898F 51 000 87 500 22.0 43.3 1.04, ..30% Do. 
NE > 3 3% 7 50 3 3% 0 N: : 12% Sey with trace of granulation. 

LS 2 18. 49.11.10, .26 ilky. 
899F-3 | 130 500 | 149 500 14.0 37.1 |. 10, 8% Do. 
901F 90 000 | 112 000 13.5 46.2 | .03, .24% Do. 
901F-2 | 130 000 | 144 500 9.5 30.7 | .03, .16%* | Silky; seam in stem. 
901 F-3 121 500 137 500 14.5 49.1 23%, .06 ilky. 
904F 70 000 117 500 19.5 43.3 13, .26* Do. 
905F 47 500 86 000 24.0 37.1 1. 19, 20% Do. 
905F-2 55 000 87 500 26.0 57.2 | .39% .13 | Silky; cup shaped. 
916 F 78 500 113 000 19.5 51.9.1.29% .10 Silky. 
929F 81 000 | 115 500 21.0 40.1 .12, .30% Do. 
945F 116 000 | 135 500 14.5 340.11, .18* Do. 
945F-2 78 000 | 110 000 21.0 49.1 { .11, .31* | Silky; seam in stem. 
962F 98 500 | 123 000 17.5 54.6 | .07, .28%* | Silky. 
963F 115 000 | 144 000 18.0 43.31.10, .26% Do. 
966 F 51 000 84 500 24.0 51.9 V. 12, 36% Do. 
967F 45 500 86 000 23.5 49.1 11, .36* | Fine silky. 
967F-2 65 000 96 500 4.5 5.7 | .04, .05% | Fine granular; opened seam in 

stem. 
967F-3 65 500 | 100 500 20.5 46.2 | .28* .13 | Fine silky. 
972F 50 500 85 500 24.0 57.2.1 .3%%, .10 Do. 
972F-2 76 000 | 119 000 15.5 40.3 | .06, .25% | Silky. 
972F-3 63 000 | 111 500 18.0 37.1 | .24% .12 Suey 60 po cent; fine granular, 

. 40 per cent. 
iz > 0 7 a 21.5 a2 9 | .33% 10, Fine silky; serrated. 

d 34.0 59.8 | .20, .48 i . 
982F-2 39 500 64 000 24.5 64.6 | .40%, .09 | Fine silky. 

1018F 46 500 96 000 21.5 37.1 1.28% .15 | Silky; Jlerspersed with fine- 
granular. 

1018 7-2 76 000 | 106 500 21.0 54.6 | .34%, .08 | Silky; serrated. 
[1018F-3 | 101 500 | 130 000 16.5 40.3 | .25%, .08 | Silky. 
1019F 45 000 90 000 23.0 37.1 | .31%, .15 | Silky; trace of granulation.     
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Elastic | Tensile | go Elongation 
Marks. limit | strength gation traction| of inch Appearance of fracture. 

persq.in.| persq.in. i sections. 

Lb. Lb. Per ct 
1020F 88 500 | 121 000 17.5 0.08, 0.27* | Silky. 
1024F 52 500 | 103 000 19.0 26%, .12 | Silky, Jopercons; fine granular, 50 

per cent. ¢ 
1028F 70 000 99 000 25.0 38%, .12 | Fine silky, serrated. 
1030F 65 000 | 109 000 20.0 30%, .10. | Silky. 
1030F-2 85 500 | 118 000 18.5 40.3 1.26%, 11 Do. 
1038F 48 500 88 500 21.5 46.2 .33%, .10 Do. 
1040F 67 500 96 500 22.0 51.9 | .09, .35% | Fine silky. 
1042F 49 500 84 000 24.0 46.2 | .12, .36* | Silky. 
1046 F 50 000 93 500 23.0 40.3 | .16, .30* Do. 
1048F 109 000 | 127 000 15.0 46.2 | .06, .24% | Fine silky; cup shaped. 
1048F-2 70 500 | 104 500 25.0 62.2 | . 40%, .10 | Fine silky. 
1052F 68 500 | 100 000 23.0 40.3 | .31%, .15 Do. 
1052F-2 76 000 | 112 000 18.5 27.4] .14, .23% | Silky. 
1685F 58 500 | 120 500 14.5 24.01 .19%, .10 Yin graupiar, 90 per cent; silky, 

10 per cent. 

rs 109 500 12 200 1. 5 27.4 | .10, 13 Pips Fsuuiar; silky center. 
1055F-3 64 500 0 0 27.47.10, .20 ine silky. 
1058F 60 500 | 100 500 23.0 43.0] .13, .33* | Silky. 
1060F 126 500 | 146 500 11.5 27.4 1.17%, .00 Do. 
1060F-2 [ 111 500 | 131 500 18.5 51.9 | .30%, .07 | Silky; serrated. 
VE 86 500 1 30 33 5: 1iie23%, 5, Vines granular; silky center. 
1069 F-2 98 000 | 137 000 . 7-4 v.07, 2 0. 
1078 F 49 500 92 000 23.5 40.3 | .19, .28* | Silky. 
1103F 48 500 89 500 25.5 43.0 ¥.19, .32% Do. 
1128F 58 000 | 101 500 17.0 30.7 | .24%, .10 | Silky, 70 pet cent; fine granular, 

30 per cent. 
1129F 53 000 85 500 27.5 49.17.18, .37%1 Silky. 
1151 F 94 500 | 117 500 23.5 57.2 | .15, .32* | Silky; serrated. 
1152F 55 000 | 103 500 16.5 34.0 | .10, .23* | Silky, 90 pe cent; fine granular, 

10 per cent. 
Pn 49 500 3 20 10.8 3 0 25% B Silky; trace of granulation. 
1286 45 000 9 500 0. 4.6 | .37%, .24 ilky. 
1322F 40 500 78 000 25.0 59.8 | .11, .39% | Fine silky. 
1322F-2 66 000 | 101 500 23.0 51.9 (30%, 11 Silky. 
1336 F 55 500 98 000 18.0 24.0 | .12, .24% Do. 
1336 F-2 46 000 83 500 24.0 51.9 ell,  30F Do. 
1337F 150 000 | 164 000 12.0 49.1 | .02, .22% | Fine silky. 
1337F-2 | 141 000 | 152 000 14.0 43.3 | .23%, .05 Do. 
1338F 129 000 | 154 500 15.5 57.2 1.11, "30% Do. 
1339F 75 500 | 103 500 23.5 57.2 | .35%, .12 Do. 
1342F 75 500 | 108 000 21.0 51.9 | .10, .32* | Fine silky; cp shaped. 
1345F 79 500 | 109 000 19.0 57.2 | .06, .32% | Fine silky; serrated. 
1346 F 78 500 | 106 000 22.5 62.2 1.35%, .10 Do. 
1347F 83 000 | 115 000 19.0 27.4 | .06, .32¢| Silky. 
1347F-2 91 500 | 122 000 6.5 9.5 | .05, .08* | Silky; oblique. 
1347F-3 83 000 | 111 500 16.5 34.0 | .24%, .09 Do. 
1349F 95 000 | 118 000 20.0 51.9 | .30%, .10 | Fine silky; serrated. 
1352F 60 500 99 000 26.5 57.2 |'.39*%, .14 Fine silky. 
1352F-2 | 110 600 | 135 600 16.5 50.0 | .06, .27* | Fine silky; serrated. 
1353 F 47 500 85 000 25.0 37.1 .28%, .22 | Silky. 
1353 F-2 47 500 93 500 21.0 34.0 [-.16, -.20% Shey trace of granulation. 
1355 F 55 000 95 000 25.0 54.6 | .32%, .18 ilky. 
1357F 55 500 93 500 12.0 16.9 | .14*, .10 | Lamellar, 9 per cent; granular, 

30 per cent. 
1357F-2 41 500 55 500 2.5 5.7 |.01, .04* | Granular. 
1357F-3 66 000 | 108 000 13.5 20.5 | .16%, .11 | Fine Sennen with silky spot 

at circumference. 
1357F-4 70 500 | 117 500 16.0 30.7 | .14, .18* | Fine granular; silky center. 
1358F 50 500 | 100 500 17.5 24.00 .21%, 14 Ying Srsnulan, 80 per cent; silky, 

per cent. 
1358 F-2 70 500 | 115 500 16.0 34.0 | .22%, .10 | Fine granular; silky center. 
1359F 68 500 99 500 18.0 27.4 | .23%,°.13 Lamellar opened a seam along 

the stem. 
eg 71 000 nh os 12:4 3 0 3, 124 ope granular; silky center. 

85 000 16. 4.0.13, 19 ilky. 
1362F 138 000 | 152 500 9.0 16.9 |. 12%, 00 Do. 
1362F-2 | 119 000 | 139 500 14.5 43.3 | .06, .23* | Silky; serrated. 
1363 F 127 000 | 150 000 9.5 24.0 |.04, .15¢ | Silky. 
1363F-2 | 129 000 | 151 000 12.0 87.1 1.04, 20% Do. 
1363F-3 | 125 000 | 145 000 13.0 37.1 | .20%, .06 | Silky; serrated. 
1364F 48 000 94 500 21.0 3.1 1.,27%,.,15 {| Silky. 
1365F 116 500 | 148 500 8.0 16.9 | . 09%, .07 Fine granular. 
1365F-2 75 000 | 105 000 23.5 59.8 | .24%, .23 Silky. 
1367F 40 500 82 500 24.0 49.1 | .12, .36% Do. 
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Elastic | Tensile | gy Elongation 
Marks. limit | strength ation of inch Appearance of fracture. 

persq. in.| persq.in.| 8 ’ sections. 

Lb. Lb. Per ct In. In. 
1367F-2 52 000 96 500 23.0 0. 30%,0. 16 Bley, 
1384F 43 500 87 500 23.0 “21; J25% 0. 
1384F-2 54 500 96 500 22.0 .30%, .14 Do. 
1405F 76 000 | 108 000 22.0 .34%, 10 | Silky; serrated. 
1407F 49 500 96 500 18.5 .10, .27* | Silky, 30 per cent; granular, 70 

per cent. 
1441F 106 000 | 132 000 16.0 07, .25% | Silky; serrated. 
1443F 68 500 91 000 22.5 18, .27* | Silky. 
1443F-2 76 000 | 103 500 20.0 11, ..20% Do. 
1443F-3 58 500 88 000 21.5 34%, .09 | Finesilky. 
1444F 60 000 | 118 000 21.5 .30%, .13 | Fine granular; silky center. 
1445F 53 500 85 000 30.5 41%, 20 | Silky. 
1448F 131 500 | 153 000 12.5 07, 18% Do. 
1463 F 45 500 87 500 19.0 28%, .10 Do. 
1463 F-2 45 000 89 500 23.0 21, 25% Do. 
1463F-3 52 000 | 101 500 20.0 26%, .14 | Silky, 00 per cent; granular, 40 

per cent. 
1532F 53 500 85 000 23.5 24%, 23% | Silky. 
1532F-2 76 000 | 103 500 18.0 31%, .05 | Silky; cup shaped. 

1F 49 500 | 80 500 | 26.0 .39%, 13 ilky. 
1F-2 49 000 84 500 27.5 32%, 23 Do. 
1F-3 50 500 87 000 27.5 17, ..38*% Do. 
1F-4 65 500 99 500 23.0 11, .35% Do. 

69F 49 500 | 100 500 17.5 27%, .08 Do. 
78F 105 000 | 142 000 11.5 05, .18* | Fine granular; silky eenter. 
78F-2 | 108 500 | 145 000 12.5 18%, .07 | Silky, 80 Der cent; granular, 40 

per cent. 
78F-3 89 500 | 132 000 12.5 07, .18* | Fine granular; silky center. 
78F-4 | 116 000 | 152 500 5.0 04, .06*% | Fine granular; silky spot at cir- 

cumference. 
78F-5 96 500 | 137 000 11.5 .15%, .08 | Fine Jrsauler silky spot near 

center. 
78F-6 99 500 | 141 500 9.0 , 14%, 04 Do. 
79F 48 500 71 000 30.0 : 40%, .20 | Silky. 
80F 41 500 75 500 31.5 ; 26, .37* Do. 

115F 109 000 | 138 500 14.5 A 05, .24% Do. 
115F-2 82 500 | 110 000 21.0 # , . 33% | Fine silky; cup shaped. 
117F 47 500 89 500 26.0 | 51. , «12 | Silky. 
117F-2 74 000 | 110 500 19.5 . 26%, .13 Do. 
126 F 45 500 80 000 31.5 4 25, .38% Do. 
128F 48 500 96 500 17.5 A 26%, .09 Do. 
177F 45 500 92 500 21.0 10, .32% Do. 
201F 44 500 86 000 17.0 3 08, .26% Do. 
201F-2 50 500 90 500 22.0 y 31%, .13 | Gray; amorphous. 
206 F 57 500 84 500 29.5 y 23, .36% | Silky; cup shaped. 

8514F 56 800 | 101 100 22.0 46.7 | .23%, .21* | Silky. 
8515F-3 61 500 | 106 500 24.0 49.1] .32%, .16 Do. 
8518F-3 68 000 | 107 500 22.0 49.1 | .22%, .22% Do. 
8516 F 55 500 99 000 23.0 40.1 , .25%, .21% Do. 
8520F 54 500 | 104 500 20.0 43.3 | .30%, .10 Do. 
8521 F 58 000 | 110 500 21.5 43.3 | .29%, .14 Do. 
8757F 56 000 | 103 000 23.0 49.11.13," 33% Do. 
8758F 58 000 | 105 500 24.0 54.6 | .36%, .12 Do. 
8522F-3 56 500 98 500 24.0 54.6 | .14, .34% Do. 
8523 F-3 56 000 | 101 500 21.5 46.21.12, 31* Do. 
8524 F-3 64 500 | 107 500 21.5 46.2 | .30*%, .13 Do. 
2321 82 500 | 105 000 23.5 59,8 {.36%, 11 Do. 
2321 71 000 96 500 25.5 64.6 | .12, .39% Do.             
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Elastic | Tensile Con~ {vy none 
Marks limit | strength | Elon- | trac- |4o0 pi ry 

: "iN 3 gation. Yon of Seotions. Appearance of fracture. 

Lb. Lb. Perel. Peres.) In. In. 
A123 91 500 | 121 500 19.0 46.2 | .19%, .19* | Fine silky. 
A123-2 91 000 | 118 500 18.5 51.91.09, .28 | Silky. 
A123-3 104 000 | 129 000 14.0 40,5 7.17%, .11 Do. 
A123-4 125 000 | 134 500 19.5 57.2 | .30% .09 | Silky; serrated. 
A123-5 75 000 | 108 500 25.5 57.2 | 30%, .21 Fine silky; cup shaped. 
A123-6 83 500 | 110 500 21.5 57.21.19, .24*%| Fine silky. 
A123-7 80 500 | 109 500 21.5 54.6 .22¢ 21% Do. 
A123-8 110 500 | 129 500 20.0 57.21.09 .31*%, Silky; serrated. 
A123-9 70 500 | 113 500 19.5 40.3 | .29%, .10 | Fine silky. 
A123-10 116 500 | 135 000 17.5 51.9 | .06, .29% | Silky; serrated. 
A123-11 76 000 | 107 000 25.0 59.8 | .18, .32*% | Fine silky. 
A123-12 65 000 | 106 500 23.0 40.0 15 g1* Do. 
A123-13 75 500 | 105 000 22.5 62.2 | .08, .37* | Fine silky; cup shaped. 
Al123-14 79 000 | 108 500 23.0 59.8 | .33%, .13 Do. 
A123-15 72 500 | 111 000 25.0 51.9 | .28%, 22% Do. 
A123-16 80 500 | 110 000 22.0 57.2 .12, .32% | Fine silky. 
A123-17 78 500 | 110 000 | 22.5 | 54.6 |.35% .10 | Silky; serrated. 
A123-18 80 000 | 110 500 22.0 54.6 | .32%, .12 | Silky. 
A123-19 75 000 | 106 000 21.0 59.8 | .36%, .06 Do. 
A123-20 83 000 | 106 500 20.0 51,0 [24% 10 Do. 
A123-21 79 000 109 000 22.0 59.8 | .10, .34* Sey: serrated. 
A123-22 79 500 | 109 000 22.0 57.21.10, 34% 0. 
A123-23 67 500 | 111 500 18.5 37.1 1..15, 22% Sky) 80 pi cent; fine granular, 

per cent. 
A123-24 66 000 | 105 000 22.0 43.0] 21%, 23% ilky. 
Al123-A 96 000 | 121 500 24.0 51.9 | .30% .18 | Silky; serrated. 
Al123-A 71 000 | 116 000 18.5 37.1 | .25% .12 | Fine silky. 
A123-A-2 89 000 | 118 500 18.0 40.11] .27% .09 y- 
A123-A-3 106 500 [ 135 500 12.0 37.1 .12% .12 | Silky; cup shaped. 
A123-B 75 500 | 109 500 21.0 49.1 | .32% .10 | Fine silky. 
A123-C 72 000 | 104 500 23.5 51.9: 33%, 14 Do. 
B.S. 50 500 73 500 26.5 51.9 [.17," .26% Silky. 
7.8.2 50 500 73 500 27.0 54.6 | . 40% .14 Do. 
F.8.3 56 500 75 000 28.5 5461.18" 30% Do. 
E.8.1 65 500 98 000 22.5 40.31.16, .20% Do. 
B.S.2 67 000 98 000 23.5 43.3 {.16,: .31% Do. 
7.9.8 69 000 99 000 23.5 43.31.14, .3%* Do. 
rs 81 000 | 110 500 20.5 57.21.03, .33% Do. 
7.8.2 76 000 | 107 000 21.5 57.2 | .10, .33* | Silky; cup shaped. 
F.8.3 77 000 | 108 000 20.5 57.2.1.00,  .32% Do. 
Gun steel 54 000 | 107 500 17.0 27.4 %V..14,  . 20% | Silky, 90 per cent; granular, 10 

per cent. 
967A 59 500 90 500 26.0 59.81.12, .40% Fine silky; cup shaped. 
967B 55 500 | 110 500 17.5 34.0 { .14, .21*% | Silky, 7 ber cent; granular, 30 

per cent. 
929A 67 000 88 500 26.0 46.2 | .28%, .24 | Finesilky. 

929B 65 000 86 000 28.5 51.9 1.33%, .22 : Do. 
A 67 500 99 000 25.5 40. 1.20, 30% Silky. 
B 30 000 59 500 17.5 27.40.13, .22% Si Ofensy oblique checks 

along the stem. 
A-2 113 500 | 137 000 13.5 43.3 | .23%, .04 | Silky. 

  
 



STEEL FORGINGS FOR ORDNANCE WORK. 

Forged steel from Watertown Arsenal—Continued. 

Smita Stop — Continued. 

EXPERIMENTAL TESTS FOR STUDENT OFFICERS. 

95 

  

Tensile Con- 

  

  

Elastic Elongation 
Marks. ~ | limit per | Strength | Elon- | trac- | ™ 5 0) Appearance of fracture. 0. IH per gation. | tion of | 1o0o 

410. 1 sin area. : 

Lb. Lb. Perct. | Perci. \- In, In. 
1732 FRA-1 54 000 95 000 26.0 49.1 {. 35%, 17 { Silky. 
1732 FRAA-1 51 000 95 500 24.5 46.2 | .20% .20 Do. 
1732 FLB-1 53 500 98 000 19.5 43.3 | .30%, .09 Do. 
1732 FLBB-1 53 500 96 500 25.0 49.11 .16, .34* Do 
1732 FRA A-2 55 500 90 500 25.0 43.3.0. 17, «.35* Do. 
1732 FLBB-2 56 000 93 000 23.5 46.2 .18, ..3% Do. 
1732 FRA A-3 52 000 95 000 21.5 46.2 Lud2, . 30 Do. 
1732 FLBB-3 54 000 98 000 22.0 48.2: .32% .12 Do 
1732 FRA-2 46 000 88 000 24.0 87-1 w31% 17 Do. 
1732 FL.B-2 47 000 91 000 22.0 40.3 | .14, .30% Do. 
1732 FRA-3 49 500 87 500 25.0 40.11.16, - .36* Do. 
17323 FRAA-4 56 000 89 500 25.0 49.1] .36%, .16 Do. 
1732 FL.B-3 49 500 88 500 22.0 46.2.) .13, [31% Do. 
1732 FL.BB-4 59 000 91 500 24.5 40.11.14, .35% Do. 
1733 FLA-1 64 000 99 000 21.5 43.3 1 .31%, .12 Do. 
1733 FRA-1 71 500 98 500 25.0 49.1.1 .15, ..35* Do. 
1733 FLB-1 58 500 98 000 22.0 48.2 1 .3%%,. 12 Do. 
1733 FRB-1 56 500 99 500 22.5 47.4 | (22% [23% Do. 
1733 FLC-1 57 500 98 000 20.5 43.3 .31%, '.10 Do. 
1733 FRC-1 54 000 | 101 506 20.0 40.3 © . 20%, .20* Do. 
1733 FRD-1 54 100 98 700 21.0 47.4 | .30% .12 Do. 
1733 FLD-1 55 060 | 101 000 20.5 43.31.11, .30% Do. 
1733 FLL A-2 50 500 92 000 22.5 40.3 | .14, .31* Do. 
1733 FRA-2 50 500 92 500 26.5 40.3 | .19, .34% Do. 
1733 FL.B-2 52 000 91 500 23.5 37.1 24%, 28% Do. 
1733 FRB-2 54 500 92 000 24.5 40.33] . 31%, .18 Do. 
1733 FLC-2 54 000 91 000 23.5 43.8:1 . 30%, «17 Do. 
1733 FRC-2 54 500 94 000 2.5 37.1 1:15 30% Do. 
1733 FLD-2 53 500 93 500 24.0 43.31.20, . 08% Do. 
1733 FRD-2 51 000 91 500 25.0 43.3 | 30%, 20 Do 
1733 FLA-3 60 500 97 000 25 0 46.2 | .35% .15 Do. 
1733 FRA-3 56 000 94 000 25.0 49.1 31%,:.19 Do. 
1733 FLB-3 58 900 96 300 23.5 47.4 | .15, .32* Do. 
1733 FRB-3 56 000 97 500 24.5 4.2 | .15, «34% Do. 
1733 FLC-3 60 500 99 000 25.0 43.3 | .34%,.16 Do. 
1733 FRC-3 60 500 96° 500 24.5 46.2 | .35% .14 Do. 
1733 FL.D-3 59 500 96 500 24.0 46.2 1.35% .13 Do. 
1733 FRD-3 55 000 96 500 27.5 46.2 .35% .20 Do. 
1733 FLA-4 71 000 | 111 000 19.5 46.2 | .28% .11 | Siiky; flaw in specimen. 
1733 FRA-4 74 000 | 116 000 19.5 43.31.13, .26* Silky. 
1733 FLB-4 76 000 | 115 500 20.0 46.2 {.10, 30% Do. 
1733 FRB-4 76 000 | 113 500 19.5 46.2 | .10, .29% Do. 
1733 ¥1.C-4 76 500 ! 119 000 17.0 30.11.08, .26% Do. 
1733 FRC—4 73 500 | 115 500 19.5 44.21.09, 30% Do. 
1733 FLD-4 74 500 | 118 500 18.0 34.0 | .18% .18 Do. 
1733 FRD-4 76 500 | 119 000 17.0 37.1 | .08,; 26% Do. 
1733 F'LLD-5 81 000 | 119 500 17.5 43.3 | .24%, .11 Do. 
1733 FRD-5 87 500 | 127 500 13.5 3201.08," 2% Do. 
1733 FLA-6 77 200 | 114 600 15.0 51.0 | .05, .25% Do. 
1733 FRA-6 76 400 | 112 300 18.0 54.4 | .28% .08 Do. 
1733 FLB-6 72 000 | 109 400 20.0 53.3] .10,  .30% Do. 
1733 FRB-6 92 400 | 131 400 12.0 39.9 1.10% .05 1 Silky, SHJisrcsaypramiian, 10 

er cent. 
1733 FLC-6 80 400 | 121 800 13.0 43.7 1.04, 1.20% silky. 
1733 FRC-6 90 000 | 127 400 12.0 19.8 i°.00, 15% me granular 90 per cent; 

i 10 per cent. 
1733 FLD-6 78 800 | 121 800 16.0 47.4 | .22% .10 Sys P 
1733 FRD-6 90 000 | 125 000 15.0 30.9 | .23%..07 Do. 
1733 FRA-7 76 400 | 108 300 21.0 51-0 (27%, 15 Do. 
1733 FRB-7 78 000 | 119 500 17.5 40.3 | .26% .09 Do. 
1733 FRC-7 79 500 | 115 500 19.0 46.2 | .29% .09 Do. 
1733 FRD-7 75 000 | 115 500 18.0 43.31 .22% .14 Do. 
1733 FLA-7 73 500 | 109 500 20.0 40.1 + .10, .. 30% Do. 
1733 FLB-7 69 500 | 105 000 23.0 40.1 |.33% .13 Silky; cup shaped. 
1733 FLC-7 73 200 | 113 100 21.5 47.4 1.27%, .16 | Silky. 
1733 FLD-7 81 500 | 121 000 17.5 40.3 | . 26%, .09 Do. 
1733 FRA-8 54 500 85 000 28.5 57.2] .18, .39% Do. 
1733 FRB-8 55 500 86 000 28.5 54.6 | .28%, 20% Do. 
1733 FRC-8 60 500 90 500 26.0 50.81.14," .38% Do. 
1733 FRD-8 56 000 88 500 28.0 51.9] .18, .38* Do. 
1733 FLLA-8 57 000 91 500 28.0 62.27.20, .36* Do. 
1733 FLB-8 56 000 87 500°| 24.5 54.6 4.19, 1.37% Do.               
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: Tensile Con- Elastic Elongation 
Marks. limit per | Strength | Elon- | trac of inch Appearance of fracture. 0. hi per gation. | tion of | poo 

4: 1a. sq. in. area. 1 

Lb. Lb. Perct.'i Perc. | In, In. 
1733 FLC-8 56 000 86 500 27.5 54.6 | .39%, .16 | Silky. 
1733 FL.D-8 56 000 87 500 20.5 B73 1.41%, 18 Do. 
1733 FRA-9 55 000 84 500 29 5 62.21.17, Lage Do. 
1733 FRB-9 56 000 | 82500 | 30.5| 59.8|.24, .37%| Silky; cup shaped. 
1733 FRC-9 55 000 83 000 30,0 50.8 | .32%, .28 Silky. 
1733 FRD-9 53 000 90 500 26.0 49.1] .33%, .19 Do. 

1733 FLLA-9 56 000 88 500 23.5 49.1 | .13, .34* | Silky; cup shaped. 
1733 FLB-Y 56 000 90 500 26.0 5L.9{°.37%..15 Silky. 
1733 FLC-9 54 500 84 500 29.0 57.2 | 40%, .18 Do. 
1733 FLD-9 56 000 85 000 29.0 54.6 | .40%, .18 Do. 
1733 FCA 64 000 99 500 23.0 43.83 .13,.:.33% Do. 
1733 FCB 59 000 97 500 24.0 46.21 15,  . 35% Do. 
1733 FWC 61 000 97 500 24.5 49.1] .834% .15 Do. 
1733 FWD 61 000 97 000 23.0 51.9 .3¢4%, .12 Do. 
1733 FCA-1 54 000 85 000 26.0 46.2 .90% 23% Do. 
1733 FCB-1 55 000 84 500 26.0 46.2 | (20%, 23k Do. 
1733 FWC-1 54 500 84 500 26.0 46.21.18, .%* Do. 
1733 FW D-1 52 500 85 000 26. 5 43.83.20, .33% Do. 
1733 FCA-2 79 500 124 500 13.5 27.4 1.07, : .20% | Finesilky. 
1733 2 90 000 | 135 500 oh 20.5 2 i Fines granular; silky center. 
1733 FWC-2 80 000 115 000 1. 51.9: 26%, . 1 ilky. ; 
1733 FW D-2 85 500 116 500 18.5 51.91.09, .28* Do. 
1733 FCA-3 113 000 133 000 16.0 49,10], 27%, .05 Do. 
1733 FCB-3 88 500 117 000 15.5 51.91.03," .28% Do. 
1733 FWC-3 113 500 132 000 16.0 51.9 | .05, .27* | Silky; serrated. 
1733 FW D-3 105 000 128 500 15.0 43.0] .06, .24% | Silky. 
1733 FCA—4 84 200 124 500 16.0 45.4% «07, 25% Do. 
1733 FCB-4 82 100 125 500 15.5 42.31 .08," .25% Do. 
1733 FW D-4 121 900 { 143 900 11.0 20.61 05, 17% i with trace of granula- 

ion. 
1733 FCA-5 62 500 90 500 29.5 57.2 | .37% .22 | Fine silky; cup shaped. 
1733 FCB-5 65 000 92 500 30.0 62.2 1.18, .42* | Fine silky. 
1733 FWC-5 65 000 93 000 28.5 62.21 .39% .18 0. 
1733 FWD-5 74 000 | 100 500 25.5 62.2 | .37%, .14 | Finesilky; cup shaped.             
  

 



  
  

BRONZE FOR ORDNANCE WORK. 

    

97



98 BRONZE FOR ORDNANCE WORK. 

BRONZE FROM WATERTOWN ARSENAL FOUNDRY. 

  

  

            

Tensile C .| Elongs. 
Marks. | strength Eionga: ira tion of 

per sq. in. on. ry inch see- Appearance of fracture. 

tions. 

Lb. Per cent. | Per cent In. In 
299 71 000 22.5 | 34.0 |.15, .30% | Li 
300 70 500 23.0 re gi) £4 Liens Yellow: coli 

1320 57 500 8.0 8.2 Ii 3, {Lig Sajow: aligns. 
1325 56 000 6.0 9.5 | .07% .05 ight yellow. 
1327 56 000 9.5 13.2 » “10% | Light y 
1335 60 500 23.5 27.4 |.22, .25% i So Sadenan 
1345 52 000 : 3 i oy. 1s 32.00 3 2 1, 5 Light yellow and lavender. 

1359 58 500 15.0 20.5 | 16% ‘12 De 
1381 55 000 8.5 16.9 | .10% .07 Do. 
1384 58 500 12.5 16.9 | .12¢¥ .13* Do 
1388 57 500 16.5 16.9 |-15° .18r Do. 
1392 51 000 13.5 20.5 {.14% .18 Do. 

gel Bio Rel {i roy oie 1542 J. . yx iv 1 , yellow. 

by © 0 22 519 3% 30% Light yellow; oblique. 
ih 7.500 2.8 34 % 50% Light yellow and lavender; oblique. 
bn 5 12 g 2.5 35 17% Light yellow and lavender. 
i 8 50 5. 3 3 5 2% .41 Light yellow and lavender; oblique. 
1 Sa 33 1 a 38 Light yellow; slight lavender; oblique. 
3] 2 2 2 2 ? 2 . 1 Light yellow and lavender. 

1785 57 500 14.0 B01 | (1+ | Lienty 
1822 56 000 13.0 S07 4 Li yee. ey og 13.9 iy : y 9 Light yellow and lavender. 

1915 66 000 40.0 40.3 Te LF Joly Solis. 
1933 59 500 26.5 0 | ior gd 
1944 62 000 oe: 2.0 2 20 Leet: 
1096 or 000 38.0 34.0 | .36% .40 2 ba Show. 

5 : . . 

210 5 2 iS us 35 | Light yellow; oblique. 
B80 iy d 10.9 o, 13 Lemon, lavender, and yellow. 

a os. 4 122 or 14 Light yellow and lavender. 

2074 67 500 41.0 34.0 | .41% 2 Le Jollow; ohm. 
2104 66 500 26.5 27.4 | .25, .28% oy Slow. 

Rn i : 2 5 5% 2.4 gl 44%, a Light yellow; oblique. 

2162 67 500 34.0 30.7 |.32, .36% Do. 
2106 6 500 41.0 37.1 | .41%, 41% Do. 

2292 65 000 2 23 2 x igh Slow: 
2226 5 : ’ ; a oa 2a 5.3 57.1 ao 20 Light yellow; oblique. 

2304 70 000 25. 5 24.0 | .25, a Lig Jetiow. 
2530 6 000 44.0 46.2 | .51% .37 o 
oa £2 a 3 : 210 ns 18 Light yellow and lavender. 

2383 65 500 26.0 Lt ane 
2399 69 000 40.0 i | 5% pi ligt Sow. 
380 2 i 22 249 1% 2 Light yellow and lavender. 

2443 69 500 24.5 pollo 2 Ly Slow. 
2473 68 000 34.5 30.7 | .34% .35% Do. 
2479 65 500 29.0 27.4 | .30% .28 Do. 
2509 67 500 31.5 37.1 |.3m% .26 Do. 
2517 57 500 12.5 #2 len Do. 
2538 66 000 37.0 30.7 | .39% .35 Do. 
2545 29 000 19.0 20.5 | .19%, .19% Do. 

2575 59 500 2 a ho i Lin Lolov cham: 
2596 67 000 38.0 Va af Ln Se; 
2601 68 500 31.5 30.7 | .31% .32% Do. 
2610 62 500 22.5 20.5 | .22% 23% Do. 
2680 04 000 21.5 20.5 | .21% 29% Do. 
7 83 20 10.9 2 3% 2 Light yellow; oblique. 

2724 64 000 29.0 30.7 | .20% So lanl $row. 
2812 69 000 33.0 34.0 | .33% .33* Do. 
2510 64 500 32.5 30.7 |.30,  .35% Do. 

2830 66 000 9.0 ago | a ao LighY Slows delim, 
2839 64 500 4. : i, ight y 
2843 66 500 2 on oe g gy Slow: 
2846 64 500 23.0 27.4 | .25% .21 Do. 
2850 68 000 36.0 37.1 | .36%, .306* Do. 
2554 67 500 35.0 37.1 | .40%, .30 Do. 
58 67 500 35.0 34.0 | .25% .35% Do. 
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s Elonga- 
Tensile Contrac- s 

Marks. | strength Fiona tion of Jone Appearance of fracture. 
per sq. in. area. Bas. 

Lb. Percent. | Percent.| In. In. 
2861 60 500 3. 34.0 | .33% .33* | Light yellow. 
2875 66 000 40.0 40.3 40%, . 40% Do. 
2882 61 000 27.0 34.0 | .24, .30% Do. 
2904 65 500 27.0 30.7 | .24, .30* Do. 
2907 60 000 31.5 30.7 (.29, .34% Do. 
2960 61 500 41.5 40.3 | . 46%, .37 Do. 
2995 66 000 24.0 27.4 .22, .26% Do. 

3000 56 500 11.0 13.2 | .08, .14* | Light yellow and lavender. 
3019 69 000 32.0 30.7 | .34%, .30 | Light yellow. 

040 | 63300] 4o| 46.5 i30k 38 | Light yellow. nd lavender. 
3043 62 000 8.5 9.5 | .10%, .07 oy ow. 

orn Joel el 3EY| 36 i | Tint Yellow. md lavender « J. » . i eliow. 

rd | fo) ge) 7) ISL Ife Light yellow oblique 3 A 3 23%, . ight yellow. 
3091 64 500 41.0 40.3 40%, . 42% Fy 
3094 56 000 13.5 24.04.12, 15% Do. 
3122 67 000 43.0 46.2 | .39, .47* Do. 
3125 68 000 35.0 87.1 .40%, .30 Do. 
3128 64 500 38.5 87.14. 41%, .38 Do. 
3132 67 500 33.5 34.0} .30, .37* Do. 
3136 60 500 11.5 16.9 13%,.10 Do. 
3156 66 000 35.0 37.11.33, .38% Do. 
Sl 2 i 34 2.4 2 3 Lig yellow and lavender. 

. . . 0. 

3206 68 500 26.5 30.7 | .24, .29% | Light yellow. 

Shel Booo| BEI ROE in| Tih Yellow. nd lavender. 4 : op ight yellow. 
3240 63 000 19.0 21.4 .21% .19 2 Do. 
3262 61 000 10.0 16.9.{.09, .11% Do. 
3291 67 500 23.5 27.4 .25% .22 Do. 
3295 62 500 1.5 le.9 .13% .10 Do. 
3320 67 000 33.0 34.0 35%, .31 Do. 
3325 64 500 26. 5 30. 7:% 27%, 20% Do. 
3339 65 000 27.0 27.41.26," .28* Do. 
3361 69 000 35.5 34.0 | . 35%, .36% Do. 
3366 65 000 24.5 27.4 1.27% .22 Do. 
3371 69 500 27.5 27.4 1.30%, .25 Do. 
3373 69 000 33.0 S0:7{ .31, . 35" Do. 
3391 68 000 31.90 27.41.29, .33* Do. 

3395 52 500 7.5 16.9 {.05, .10% | Light yollow, 90 per cent; lavender, 10 
per cent. 

3410 63 000 14.5 13.2 | .13, .16* | Light yellow. 
3418 62 500 13.5 16.91.12, 15% Do. 
I 2 ih 14 2 3 3% 4 Lig yellow and lavender. 

o . . 0. 

3446 52 500 5.0 5.7.04, .06% Do. 
3455 63 000 18.0 16.9 | . 20%, .16 | Light yellow; oblique. 

2 2m Bl BG Peete 5. , ight yellow. 
3637 59 000 11.0 16.9 12%, 10 | Light yellow and lavender. 
3665 59 000 14.0 20.5 | .15%, .13 | Light yellow and lemon. 

un 2 8% 52 3 15 32 Ligiy yellow and lavender. 
. % 0. 

3756 59 500 9.5 13.2 | .10%, .09 | Light yellow. 
3822 59 500 10.0 152 .11%,:.00 Do. 
3840 69 000 30.5 340 (.35% .26 Do. 
3 3 2 1 3 i 2 i 1, Lig yellow and lavender. 

3 0. 
3881 59 500 10.5 9.5 12%) . 09 Do. 
3886 57 500 14.0 13.2 | .15%, .13 | Light yellow. 
3906 57 500 9.0 1B.21.07, 09% Do. 
3922 65 000 11.0 1B.2.12%.10 Do. 

2033 5 2 13.0 16.9 15%, ‘ i Liget yellow and lavender. 
3 57 50 11.5 16.91.12%, . 9; 
i = 20 i 0 2 12% . a Light yellow, coarse granular. 
3 4.0 6. 6%, 5, 0. 
4000 57 500 11.5 16.9 | .10,” 13% Light yellow and lavender. 
4016 59 0 14.0 16.90.12, .16 0. 
4021 61 000 16.0 24.0 | .20% .12 | Light yellow. . 
23 2 2 i 3 a 0 19% 1 Lig yellow and lavender. 
4 61 Of 3. 3.2 5%, 0. 

4066 62 500 16.0 20.5 | .15, .17* Do. 
4088 60 500 11.5 13.2 18%, .10 Do. 
4106 60 500 10.0 13.2 09, .11* | Light yellow. 
4111 62 500 21.0 24.6 |.19, .23%* Do.             
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Tensile .| Elonga- 
Marks. | strength | “lonsa- Sonof | tion of i) tions, on ¢ inch sec Appearance of fracture. 

tions. 

Lb. Per cent. | Per cent. 
4129 58 000 re Sons ig gi Ligh a» a 25 gd “07 12 i t yellow and lavender. 

4151 66 000 24.5 24.0 | .23," .26* ght y yew. 
4170 58 000 13.5 16.9 | .11, .16* | Light 
4189 57 500 10.5 0.5.00 .12*| Light Ym fod avenge 
4193 64 000 23. 0.20 . i ne 1 009 2 s 3% 2 . 2 . 3 od yellow and lavender. 

4250 65 500 21. 5 20.5 | . 23% .20 ight jellow; obliga, 
4262 59 500 14.0 16.9 | [12 [16% | Light y on Hx 1.0 Ja 1 116 1 t yellow and lavender. 
wl 07 0 9 3 3 2 > Ho i doh yellow and lemon. 

dl) % 1549 2 g J 3, : 1 Liv yellow and lavender. 

4295 66 500 38.5 57.1 | . 37%, . 40% Le : {lo oblique, 
4300 62 500 16.5 24.0 | 14,” .19* 4 

66 500 ; : oo nes 
4308 66 500 41.5 43.3 | . 41%, . 42% py Siow, 

66 000 , i ; 
10 Sm 80] ml Vay yellows olin. 
4421 66 000 20.0 7 1.28". ight y 
4422 69 000 35.0 £1 £1 Ligt Jeliow. 
4423 66 000 25. 5 30.7 | .23,° .o8* ho. 
4433 64 000 31.0 34.0 | .29, .33* Do. 
4492 68 000 35.0 57.1 | . 30%, .31 Do. 
4501 64 000 27.0 30.7 | .25,  .20% Do. 
4534 65 000 25.5 27.4 | . 28%, .23 Do. 
4587 or 300 21.0 24.0 | . 22% .20 Do. 

4568 67 000 2 on Lieb yellow, i 
4581 68 000 20. 0 mal or] Fhe eon. 
4601 70 000 30.0 30.7 | .28, .32* Do 
4606 64 500 23.0 20.5 | . 23%, . 923% Do. 
4607 61 500 19.0 27.4 |. 22%, .16 Do. 
4st 8 300 31.5 30.7 | .29,” 34% Do. 
ay 2 900 Ls 2 3 5 . 0% Ligh yellow and lavender. 

4629 61 000 17.5 20.5 | .19%, .16 gts Siow, 
4641 67 000 39.0 37.1] .38,” .40% Do. 
oad 62 500 16.0 20.5 | .17%, 15 Do. 
2 3 0 10.9 24 . 02, . 1 Lima yellow and lavender. 

4682 58 500 13.0 S111, 15 ight y 
4688 65 500 23.0 oe : 1 go Ligty Show: 
4703 60 500 10. 5 16.9 | .09, .12* Do. 
4711 60 500 17.5 24.0 | .15, .20% Do. 
4723 65 500 17.5 27.4 | 10% [18 Do. 
4738 62 500 18.0 30.7 | .17%, .09 Do. 
4746 61 000 11.5 20.5 | .10,” .13* Do. 
4762 54 600 11.0 22.4 |.09, .13* Do. 
4767 60 500 22.5 30.7 | .21, .24% Do. 
4787 58 200 16.0 26.0 | . 18%, .14 Do. 
4793 56 000 10.0 20.5 | .09, .11% Do. 
4807 64 000 19.0 97.4 | . 20%, .18 Do. 
4813 60 000 1.5 20.5 | . 14%, .09 Do. 
i830 59 000 17.5 20.5 | .15, .20% Do. 
pi 2 2 125 2 12%, 03 Light yellow and lavender. 

4860 61 5 18.0 Ms | 1 I Lion Y yolton: 
807 58 0 11.0 16.9 | .09, .13* Do. 
a7 0 im 3 159 ¥ 7 : Ei Lot yellow and lavender. 

4912 61 500 2.0 24.0 | .26%, .26% ay Jelow. 
4924 62 500 22.5 20.5 | .25% .20 ba 
4933 62 500 8.5 16.9 | .10% .07 Do. 
4938 57 500 9.5 13.2 | .08,” .11* Do. 
4941 62 500 16.0 20.5 | .16%, .16* Do. 
4262 61 500 19.0 20.5 | .17,” .21* Do. 
ne id 5 i 2.5 +17; 24% Light yellow and lavender. 

4983 60 500 23.5 Dal Ligy Jotiow. 
4905 57 100 11.0 18.8 | .10, .12* bo. 
Sa 7 i 10 35.9 9% . 3 1 yellow and lavender. 

5038 56 500 13.0 16.9 | 14% 12 gy Siow. 
5048 58 500 16.0 20.5 | "15," .17* Do. 
5055 63 000 14.0 16.9] 13, .15* Do. 
5062 61 000 13.0 16.9 | 11, .15% Do. 
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. Elonga- 
Tensile Contrac- t 

Marks. | strentgh Flongs. tion of | , Sin of Appearance of fracture. 
per sq. in. : area. 8 

tions. 

Lb. Per cent. | Per cent.| In. In. | Light yellow. 
5071 58 500 13.5 16.9%) . 11, - .16% Do. 
5081 58 000 1.9 16.9 | 12%... 10% Do. 
5084 50 500 4.5 13.2 | .06%, .03 | Light yellow; dark spot at circumfer- 

ence. 
5089 57 000 11.0 16.9 | .13*, .09 | Light yellow. 
5091 59 000 15.0 16.9 16%, .14 Do. 
5095 57 500 11.5 10.9 .13%:.10 Do. 
5097 57 500 11.5 16.9 14% .09 Do. 
5100 63 500 18.5 20.5 19% .18 Do. 

fla 2 58 3% Sy 30 2 Vals yellow and lavender. 
5 6 : 9 | .12% [10 0. 
5119 54 000 9.5 16.9:} .07, 12% Do. 
5137 58 000 16.0 16.9... 16, 16% Do. 
5142 64 500 25.0 24.0 | .206%, .24 Do. 
5153 60 500 18.5 20.5 | .18, .19% Do. 
5158 62 000 24.5 27.4 .22, .27% Do. 
5171 65 500 13.0 16.9 .13%,.13 Do. 
5187 64 000 23.5 24.0 | .25% .22 Do. 
5195 45 500 17.5 20.5 | .19%, .16 Do. 
5196 49 500 10.0 9.5 | .08, .12%* | Lavender and lemon yellow. 

Z| Gioe| ohs| oral|im ae | MERI ; ” v2) Jo. 
5240 58 500 16.0 20.5 | .18* .14 | Light yellow; dark spot near circuinfer- 

ence. 

ne 2 2 17.0 2 ' 23 ’ 1 Le yellow. 
4 3 COL 16, SLT 0. 

5279 59 500 19.5 20.5 {.18,: .2p* Do. 
5306 60 500 21.0 24.0 | .23% .19 Do. 
5317 60 000 24.0 27.4 | .22, .26% Do. 
5348 64 500 21.5 24.01.21, .22% Do. 
5358 60 500 17.0 20.5 | .15, .19% Do. 
5388 55 500 11.0 16.9 .125..10 Do 
5396 62 500 25.0 24.0 | . 25%, 25% Do. 
5406 60 500 28.0 24.0 | .26, .30% Do. 
5419 62 000 26.0 27.4 | .26%, .26 Do. 
5428 59 500 33.0 30.7 | .36%, .30 Do. 
5443 60 500 30.5 30.7 129, 52% Do. 
5474 61 500 31.5 30.7 .30%,.27 Do. 
5478 57 000 16.0 20.5% .15, 17% Do. 
5482 64 000 18.0 20.35.17, 10% Do. 
5502 64 500 23.0 24.01 .25%, .21 Do. 
5518 65 500 16.5 20.5% . 17%, .16 Do. 
5536 69 000 24.5 24.0 | .25% .24 Do. 
5538 60 500 29.0 27.4 | .31% .27 Do. 
5546 66 000 16.0 16.97 . 14, . 13% Do. 
5561 63 000 11.5 16.91. .10,. 13% Do. 
5573 65 500 22.0 20.51 .2%% 21 Do. 
5585 62 000 19.0 24.0 |: .21% 17 Do. 
5597 64 500 18.5 20.5) .17, 20% Do. 
5617 64 000 20.0 24.0 | . 20%, .20% Do. 
5625 62 500 15.0 20.5 | .17% .13 Do. 
5631 55 000 10.0 9.5.09, .11* | Light yellow; dark spot near circumfer- 

ence. 

5640 6 000 23.0 24.0 | 22%, 2x Light yellow. 
5646 62 000 21.5 24.0 | .24% .19 0. 
5654 65 000 24.5 24.0 | .23,7 .26% Do. 
5680 60 500 23.0 20.5 | .21; . .25% Do. 
5685 60 000 21.0 20.5 |. 19, ‘23% Do. 
5698 65 000 20.0 20.5 | .19, 21% Do. 
5706 60 500 17.0 26.5 1.19% .15 Do. 
5710 61 500 14.0 20.3 1 14%, 14% Do. 
5724 60 500 14.0 16.9 1.15% .18 Do. 
5730 58 500 14.5 20.5 | .15% .14 Do. 
5734 59 000 14.0 16.9 | .16%:.12 Do. 
5738 61 000 21.5 20.5 | .21, .22% Do. 
5742 62 000 17.5 20.5 | . 18%, .17 Do. 
5746 62 500 13.0 16.97.12," 14% Do. 
5750 62 000 11.5 5.97.11," .12 Do. 
5760 63 000 12.5 16.90.,14%, 11 Do. 
5570 62 000 21.0 24.0 | .19, .23* Do. 
5776 60 500 23.0 24.0.2), ..25% Do. 
5783 63 000 25.0 24.07.23, «27% Do. 
5790 63 000 18.5 20.5 19%, .18 Do. 
5796 64 500 26.0 24.0] .23, .20% Do. 
5801 59 500 13.5 16.9 | .15% .12 | Light yellow and lavender. 
5806 63 000 28.5 27.4 | .31% .26 | Light yellow. 
5811 60 000 10.0 9.5 | .12%, .08 | Light yellow and lavender.           
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Elonga- 
Tensile Contrac- 

Marks. strength Fong: tion of hcaop: Appearance of fracture. 
per sq. in. area. tions. 

Lb. Per cent.| Percent.| In. In. 
5821 60 500 11.5 13.2 | .11, .12% | Light yellow. 
5826 56 000 10.5 13.2 Lig 32 Light yellow; dark spot at circumfer- 

Sp ence. 
5831 61 000 19.5 20.5 Light yellow. 
5839 62 500 22.5 24.07.21, .24% Do. 
5846 62 500 18.5 20.5% 20%, . 17 Do. 
5851 61 500 10.0 13.21.08, .12% Do. 
5856 59 500 8.5 9.5 .07,+ ..10% Do. 
5864 57 500 15.0 20.5 135. 17% Do. 
5869 65 000 14.0 16.9 | .12, 16 Do. 
5876 59 500 11.0 13.27.11, .11% Do. 
5881 64 500 20.5 24.0.0 .21%, 20 Do. 
5886 59 000 18.5 24.0 20%, 17 Lio phy and lavender. 
5893 60 500 26.5 27.41 .28% .25 ight yellow. 
5899 67 000 20.0 20.5 | .21%, .19 Re 
5904 63 000 18.5 20.5] .20%, .17 Do. 
5909 62 500 11.0 13.21.00, : .12% Do. 
5914 62 500 20.0 24.0.0..22%, .18 Do. 
5923 62 000 27.0 o0.7 1.23, .29% Do. 
5928 61 000 19.0 20.50.17, ox Do. 
5933 62 500 25.0 24.0 | .26%, .24 Do. 
5948 57 500 17.0 20.5: - 19%,  .15 Do. 
5952 60 500 23.5 07.4) . 26%, .21 Do. 
5957 60 500 19.0 20.5 17, ..21*% Do. 
5962 59 500 20.5 24.0 | .20%, 20 Do. 
5966 54 000 10.5 16.9 | .09, .12* | Light yellow; dark spot at circumfer- 

ence. 
5974 64 000 16.5 16.9 | .18*%, .15 | Light yellow. 
5979 64 500 25.0 24.01] .27%, .28 Do. 
5985 64 000 16.0 16.9) .19%. .14 Do. 
5990 65 000 14.5 16.94 14, . 15% Do. 
5995 63 000 22.0 24.00 .23*%, .21 Do. 
6003 63 000 16.5 20.5: -13, :. 15 Do. 
6008 65 500 17.0 20.5 .16,  .15* Do. 
6015 66 000 16.5 20.51 19%, .15 Do. 
6023 43 000 ro) 5.7 | .05% .03 | Lavender. 
6023-2 34 500 3.0 1.8 | .02, .04* | Light yellow and lavender. 
6029 51 500 7.0 13.2 | .06, .08* | Light yellow; dark spot at circumfer- 

ence. 
6033 65 000 19.5 20.5 | .20%, .19* | Light yellow. 
6037 60 500 18.5 24.0 | .16, .21* | Light yellow and lavender. 

off | Booo| Ceol EI|d co | MERIT L , oe 0. 
6071 60 000 9.5 9.51.00, 10% Do. 
6093 61 500 13.0 16.91 .12, © . 14% |- Do. 
6111 60 500 18.5 24.0 | .20%, .17 | Light yellow and lavender. 

Gn | HE BI gale oh | belo ” . Hd 0. 
6179 67 000 11.5 13.2. 13%, .10 Do. 
6205 61 000 18.5 20.5 Vl. 20 Do. 
6235 65 500 21.0 90.51.20, 22 Do. 
6243 45 500 6.0 9.51 .08% .04 Do. 
6271 65 500 37.5 or.1 .35%,.. 30% Do. 
6307 63 000 18.5 20.5: .20%, .. 17 Do. 
6341 41 500 7.5 9,5: 10%, .05 Log yellow and lemon yellow. 
6341-2 44 000 7.0 13.2.1 .09%, -.05 0. 
6367 59 000 11.5 20.5 | .10, .13* | Light yellow. 
6395 61 000 16.5 20.5 | .15, .18* | Light yellow and lavender. 
6415 43 000 6.0 9.5 04, os Ligh Yow and lemon yellow. 
6415-2 43 000 7.0 9.5 | .08% .06 ight yellow. 
6441 58 500 13.0 20.5 12, 14 4 yellow and lavender. 
6470 59 000 14.0 20.5 12, 16% 0. 
6490 53 000 6.0 9.5.05 .07*% | Light Yellow 
6516 60 000 14.0 16.9 4359 .13 on Yow and lavender. 
6562 60 500 1.0 20, 5:00. 12%,.10 ight yellow. 
6584 64 000 16.0 16.9 14, 18% Do. 
6618 60 500 12.0 13.24 13%, 11 Do. 
6638 62 500 18.0 20.54.15," . 21% Do. 
6680 59 000 14.0 16.9 10, .13% Do. 
6702 60 500 14.5 20.5 15%, .04 Do. 
6732 59 000 12.5 16.9 10, . 15% Do. 
6756 60 000 7.5 13.2. /-00%,:.00 Do. 
6784 59 500 7.0 13.2 .08%,. .06 Do. 
6810 57 000 13.0 16.9 10, 16% Do. 
6834 60 500 14.0 16.9 | .13, 15% Do. 
6908 61 500 16.0 16.9 |:.18%, 14 Do. 
6936 65 500 12.5 13.20.10, .15% Do. 
6976 50 500 3.0 9.5 | .04%, .02 Do. 
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Elonga- Tensile Contrac- 
Marks. strength Elonga. tion of Jina Appearance of fracture. 

per sq. in. e area. tions 

Lb. Per cent. | Per cent. | In. In. 
7024 39 000 .0 9.5 | .07%, .03 | Light yellow and golden yellow. 
7024-2 47 500 8.5 13.2 | .10%, .07 | Light yellow and lemon yellow. 
7048 64 000 12.5 16.9. 14%. 11 Light yellow. 
7084 59 000 12.0 16.9. 12%... 10% Do. 
7110 62 500 17.5 20.5 | .19%, .16 Do 
7148 61 000 19.0 20.5171 .20%.18 Do 
7172 62 000 23.5 30.7] .25%, .22 Do. 
7202 64 500 19.5 20.5 .21% .18 Do. 
7228 54 500 5.0 13.27.04," .06* Do 
7260 61 000 7.5 13.2 | .09%, .06 Do. 
7284 64 500 43.0 51.9 | .38, .48*% | Uniform light yellow, 
7290 60 000 9.5 13.2 | .11*, .08 | Light yellow. 
7320 60 500 16.0 20.5 .16%, .1g* Do. 
7345 61 500 14.0 16.94 .12," 16% Do. 
7371 58 500 11.0 16.9 | .09, .13% Do 
7397 58 500 13.5 20.5 | .11, 16% Do 
7425 60 500 18.0 24.0] 19%, .17 Do. 
7449 ~ 59 000 17.0 24.0 dd Do. 
7461 64 500 13.0 16.9] 11,7 .15% Do. 
7490 60 000 13.0 16.9 |'.14%, .12 0. 
7511 62 500 17.5 20.5.1. 15, 7, 20% Do. 
7539 62 000 15.0 16.9 10%,:.14 Do. 
7563 54 500 10.0 16.9 1.08," .12¢ Do 
7591 60 500 15.0 20.3.4. 14; 16% Do 
7617 64 500 19.5 20.51.18, ..21% Do. 
7645 60 500 19.0 24.01. 21%, 17 Do. 
7671 61 000 11.5 16.9 (11, 19% Do. 
7700 59 000 15.5 20.5 | .17%, .14 | Light yellow and lavender. 
7722 48 000 6.5 13.2 | .06, .07* | Lightyellow and lavender, with silvery- 

gray metal at circumference. 
7753 59 000 23.0 24.0 | .27%, .19 | Light yellow. 
7777 61 500 22.5 24.01 .25% 920 Do. 
7782 59 500 17.0 20.5 1.15, 10% Do. 
7812 58 500 15.5 20.5 | .18*%, .13 | Light yellow and lavender. 
7838 58 000 18.0 27.4 | .15, .21* | Light yellow. 
7868 59 500 15.0 16.9 16%, . 14 Do. 
7895 45 500 5.0 9.5 .06% .04 Do 
7931 60 000 18.0 20.5 (20%, .16 Do 
7958 61 500 17.5 24.0] .19% .16 Do. 
7984 62 000 16.0 20.5) .15, : . 17% Do 
8020 62 000 8.5 6.91.07, .1l0% Do. 
8051 62 500 18.0 24.011 17, 10% Do. 
8076 65 000 39.0 40.3 | .39%, .39% | Uniform light yellow; oblique. 

59 500 12.0 16.9 | .10, .14* | Light yellow. 
8116 62 500 13.5 20.5 16%, 11 Do. 
8140 62 000 19.5 24.0 (.18, .21% Do 
8170 61 500 22.0 24.0 ; .25%, .19 Do 
8194 64 500 10.5 9.5 [11% .10 Do 
8222 62 500 18.0 24.0 | .18% .18* Do. 
8250 61 500 18.5 24.0 | .21% .16 | Light yellow and lavender. 
8269 57 500 16.0 20.5 | .14, .18* | Light yellow. 
8287 64 500 20.5 20.51.19, 22% Do. 
8304 60 800 22.5 21.81.20, .25% Do. 
8324 60 200 26.0 23.9{.27% .25 Do. 
8330 60 400 24.0 23.0 | .22, .26% Do. 
8345 61 200 14.0 16.3.1, .17% Do. 
8367 61 400 26.0 25.21.23,  .20% Do. 
8373 64 400 11.0 1.60.10, 12» Do 
8388 64 000 19.0 18.6 | . 20%, .18* Do. 
8410 62 000 18.0 20.8] .16," .20*% Do 
8416 62 600 13.0 14.0 | .12, .14% Do 
8430 63 400 26.0 25.2 ye m2rX Do 
8451 59 800 32.5 29.5 | .30, .35% Do 
8477 64 400 25.0 25.2. 27%, ..23 Do 
8487 62 200 13.5 16.3{.12,. .15% Do. 
8517 58 400 13.0 16.3 | .10, .16* | Light yellow and lavender. 
8546 53 800 9.5 11.6 | .07, .12*¥ | Light yellow. 
8580 63 000 15.0 14.0 [ .17%, .13 Do. 
8610 60 400 15.0 14.0 | .18% .12 Do 
8646 63 000 15.5 11.61.16," .15 Do. 
8€78 62 000 24.0 23.04.21, .27* Do 
8688 61 800 2.5 13.67.23, 22 Do. 
8711 60 600 22.0 27.4 | .23% .21 | Lavendar and light yellow. 
8730 62 400 38.0 33.6 | ..36, .40% | Uniform light yellow; oblique. 
8744 62 800 31.0 25.2 | ..28, .34*% | Light yellow. 
8765 62 600 43.5 37.7 | .45% .42 | Uniform light yellow; oblique. 
8769 56 800 15.5 18.6 | .13, .18%* | Light yellow. 
8788 62 000 26.0 25.2 | .20%, .23 Do. 
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Elonga- Tensile Contrac- 
Marks. | strength Eloise. tion of snol Appearance of fracture. 

per sq. in. ’ area. tions, 

Lb. Per cent. |Per cent. | In. In. 
8821 64 200 23.5 23.0 | .21, .26% | Light yellow; oblique. 

. . . . 0. 

8910 64 200 41.0 39.6 | .41% 41% | Light yellow; uniform. 

mpl fan) mB mn)iE oa Lago A . . . 0. 

8985 61 000 26.5 25.21 . 28%, .25 Do. 
9009 61 000 16.0 16.3.1: .15, 17% Do. 
9041 60 200 21.0 20.8 | .23%, .19 Do. 
9079 60 600 22.0 23.0 | .20, .24% Do. 
9097 63 000 17.5 10.8.1 .20%, ".15 Do. 
9127 60 000 15.0 18.6 | .18*%, .12 Do. 
9154 61 000 15.0 Nn.0u.16, : .14 Do. 
9164 60 800 18.5 20.8.7 .21%, .16 Do. 
9170 65 000 40.0 37.7 | .41*, .39% | Light yellow; uniform; oblique. 

wt wm fe) fn He 
9232 58 200 7.5 9.3 | .0¢,” .09% Do. 
9262 57 000 12.0 11.61.11, 13% Do. 
9293 61 600 9.5 11.6: .10%, .00 Do. 
9321 61 000 14.0 14.0 | . 14%, 14% Do. 
9359 64 000 40.0 37.7 | .40%, .40% | Light yellow; uniform. 

Me mam) dhe) ER) Hel , 26] : 0. 
9413 44 600 10.5 9.3 | .13% .08 Light yellow and lemon yellow. 

60 800 7.5 14.01/18," 17 ght yellow. 
9473 61 000 16.0 18.6.1 . 19%, 13 Do. 
i 2 oo) ns iL 1 19. y iy Lis yellow and lavender. 

.0 LS. 8 0. 
9567 54 000 16.5 18.6 | .14,  .19* | Light yellow. 
9599 48 000 11.5 11.6 | .14%, .09 | Light yellow and lemon yellow. 
9641 60 400 16.5 16.3 | .15, .18* | Light yellow. 

| mm mam Ee) Ga vlad em , 200] ; i ellow. 
9745 61 400 16.5 18.6 | 17%, .16* i 14 
9785 64 600 12.5 4.01.11, 34% Do. 
9809 64 600 27.0 25.21.26, .28% Do. 
9835 64 200 22.0 23.0 1 .22%, .22 Do. 
9857 63 800 24.0 20.8 |. 27%. 20 Do. 
9881 61 000 1 5 18.65] . 22%, . y Lin Yellow and lavender. 
9890 60 800 2.0 20.8) 24%. ght yellow. 
9924 57 600 10.5 11.60.10, 2 1% Do. 
9954 63 600 n.0 11.6.]:.10, 12% Do. 
9975 63 600 38.0 35.7 | .35, .41* | Light yellow; uniform. 
yy os 30 130 ig i 1 Lig yellow. 

A i 0. 
10017 60 000 28.0 27.4 | .30,” .26 Do. 
10030 62 800 21.5 23.0 | .20, .23* | Light yellow and lavender. 
10060 61 200 22.5 23.0 | .22, .23* | Light yellow. 

Dei] Bel NM LIES [YETdor sd kmanydlow: ; : Rd . i ellow. 
10081 61 400 12.5 14.0 | 15%, .10 eo 
10085 54 400 6.0 6.91.03, .07 Do. 
10107 63 600 12.5 14.01.10, 14% Do. 
10122 61 000 19.5 6.9.17, «22% Do. 
10136 56 400 7.5 6.9 | .09% .06 Do. 
10158 61 000 24.5 23.0 | . 25%, .24* Do. 
10166 64 600 26.0 25.2 | . 20%, .26% Do. 
10182 63 200 21.5 23.01 .23% .20 Do. 
10198 64 000 23.0 23.01.20, .20% Do. 
10215 63 000 16.0 18.6) .14, .18% Do. 
10234 66 800 19.0 16.31.19, 19% Do. 
10248 64 400 18.5 18.64.07, .20% Do. 
10268 60 400 15.5 15.600. 14.17% Do. 
10% 63 200 38.5 33.64.37, .40* Lips yellow; uniform; oblique. 
10290 64 000 39.5 35.7 | .40%, .39* 0. 
10300 63 400 37.0 31.6 | .40%, .34 Do. 
10309 64 200 38.5 35.71 .42% .35 Do. 
10312 gi 400 36.0 33.6 | .41% 3 li Yellow; uniform. 

800 29.0 29.51.26, .32 ght yellow. 
10579 62 800 40.5 35.71.38, .43% int Yellow; uniform; oblique. 

77 63 000 20.5 18.6¢ . 21%, . 20% ight yellow. 
10422 60 800 17.5 20.8 |. 20%, .15 | Light yellow and lavender. 
10430 64 200 22.0 23.0 | .23%, .21 Light yellow. 
10446 65 200 40.0 33.6 | .40%, .40% | Light yellow; uniform. 
10445 5 a 39.9 2. 2 y —~ 38 Lig yellow and lavender. 

% . 20. . . 0. 

10489 60 000 13.0 16.3 | 13%, .13% Do. 
  

 



BRONZE FOR ORDNANCE WORK. 

Bronze from Watertown Arsenal foundry—Continued. 

  

  

              
  

  

  

Elonga- 
Tensile Contrac- 

Marks. | strength Blong tion of Ra Appearance of fracture. 
per sq. in. 2 area. tions 

Lb. Per cent. | Per cent.| In. In. 
10511 64 600 15.5 16.3 | .16%, .14* | Light yellow. 
10539 55 700 12.0 11.1 14%, 10% Do. 
10551 60 800 12.0 14.0 | .10, .14* Do. 
10566 65 400 23.5 23.0 (| .23, .24% Do. 
10578 61 400 16.5 16:8: |. 14, 19% Do. 
10596 54 200 17.0 18.6 | .18%, .16 Do. 
10601 58 800 15.0 14.0] .17% 13 Do. 
10605 60 600 12.5 ney.19% .10 Do. 
10610 59 800 15.5 14.0 | . 17%, .14 Do. 
10614 58 600 14.5 16.3 | .16% 13% Do. 
10619 59 400 12.0 16.3} .10, ~.14% Do. 

EXPERIMENTAL TESTS. 

: Elonga- 
Tensile Contrac- ; 

Marks. | strength Elona tion of Jano Appearance of fracture. 
per sq. in. ? area. tions 

Lb. Per cl, Per cl, In. In. : 
1896-1 27 500 19.5 27.4 |0.22%0.17 | Light yellow and chocolate. 
1896-2 22 000 15.5 20.5 | .26*%, .05 Do. 
1896-3 24 000 18.5 30.7 | 24% - 13 Do. 
1543-1 63 000 16.0 20.5 | .14, .18*% | Light yellow. 
1543-2 65 500 20.0 20.47.18, 22% Do. 
1543-3 60 500 12.5 20.5. i.10, .15% Do 
Tobin-1 62 500 32.5 40.1 14, 32%, 33% Do 
Tobin-2 62 500 32.5 49.1 41%, 24 Do 
Tobin-3 64 000 34.0 49.1 42%, 26 Do. 
Copper-1 44 500 14.5 37.1 | .06, .23*% | Salmon color. 
Copper-2 45 000 15.5 40.3 | .21%, .10 Do. 
Copper-3 44 500 15.0 40.3 | .08, .22% Do. 
AB1 90 500 2.0 1.8 | .00, .04* | Light yellow; with hole at center. 
AB2 86 000 2.0 1.8.02, .02 | Lavender.           
  

TENSILE TEST OF TOBIN BRONZE FOR WATERTOWN ARSENAL. 

  

Tensile 

  

    

Marks. | strength | Elongation in 2 in. Bonu inl Appearance of fracture. 
per sq. in. t 

Lb. In. Per ct Perel. 
1 57 800 0.95 45.3 | Light yellow; oblique. 

1-3 2-2 v4 EAL , CT a yellow, 30 per cent; lemon, 70 per 
cent. 

2-4 3-1 40.800 [vs vont crim ensseniieronssanssian Light yellow, 30 per cent; lemon, 70 per 
cent. 

4-3-6 35.800 7. cuenta nsvnnksreliiosnnvanmes Lavender and lemon yellow.   
  

63604°—H. Doc. 1089, 61-3——8 
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106 BRONZE FOR ORDNANCE WORK. 

WaITE METAL FROM WATERTOWN ARSENAL FOUNDRY. 

  

  

            

: Elonga- Tensile Contrac- 
Marks. | strength | Flonga- | “on of | tion of Appearance of fracture. ‘i in tion. ATE, inch sec- per sq. in. rea. tons. 

Lb. Per ct. Per ct. Re: In, 
My 17 500 10 38 0. 00, 0.02% | Light silvery; amorphous. 

2 23 000 .0 eS 2%, 00 0. 
M3 Y 200 )-§ 13 03%, 5 SHivary gray; amorphous. 
M4 750 5 3 7.0 0. 
M5 12 500 1.3 1.81..03%,..00 Do. 
M6 11 625 1.0 1.8 eR Do. 
Ws 9 750 2.0 1.8 | .04%, .00 Do. 
Wé 10 200 3.0 1.8 .04%,,02 Do. 
Ww? 14 280 30 1.3 0, . 02% Bogy gray. 

8 14 790 .0 . 0: .00 0. 
W9 14 790 3.0 1.8 | .02, .04* Do. 
W10 15 300 3.5 1.81.02,  .05% Do. 
WM 73 500 10.0 13.2 | .09%, .11* | Silvery gray; amorphous; dark spot at 

circumference. 
1 20 400 2.5 85.7: .03%, .02 Sjvery gray; amorphous. 
2 34 700 <5 1.8 {01% .00 0. 

1F 13 770 1.0 1.3 02% Do. 
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108 CAST IRON FOR ORDNANCE WORK. 

CAST IRON FROM WATERTOWN ARSENAL FOUNDRY. 

  

  

      

Tensile 
Marks. strength Remarks. 

per sq. in. 

Lb. 
2787 29 800 
2787-2 30 500 : 

2788 29 100 | Defective. 
2789 34 000 
2789-2 34 000 
2799 29 300 
2799-1 34 700 
2799-2 34 600 
2799-3 34 400 
2800-1 29 600 
2800-2 24 100 
2800-3 24 700 
2800-4 29 600 
2801-1 34 600 
2801-2 31 300 
2802-1 31 600 
2802-2 30 500 
2807 29 800 
2808-1 29 400 
2808-2 29 400 
2825 30 900 
2826-1 36 000 
2826-2 34 500 
2827-1 31 100 
2827-2 31 200 
2832 32 500 
2833-1 28 900 
2833-2 30 500 
2834-1 31 000 
2834-2 30 500 
2835-1 30 200 
2835-2 30 500 
2836-1 34 900 
2836-2 31 100 
2838 32 500 
2839-1 29 900 
2839-2 29 500 
2840-1 35 200 
2840-2 32 500 
2841-1 25 900 
2841-2 27 500 
2841-3 26 400 
2841-4 29 300 
2842 26 000 Do. 
2844-1 34 700 
2844-2 38 300 
2845-1 23 500 
2845-2 21 500 
2845-3 21 400 
284 30 200 
2849-1 27 700 
2849-2 27 700 
2849-3 28 100 
2849-4 27 100 
2851 19 900 
2852-1 22 700 
2852-2 23 100 
2853-1 25 500 
2853-2 26 600 
2853-3 24 800 
2854 30 600 
2855-1 25 500 
2855-2 25 800 
2855-3 24 200 Spot in metal. 
2855-4 28 600 Blowhole. 
2855-5 28 500 
2856-1 30 300 
2856-2 31 000 
2863 31 900 
2864-1 31 600 
2864-2 29 600 
2865-1 29 600 
2865-2 29 600 
2866-1 30 500 
2866-2 29 500 
28664 31 000 
2892 31 
2893-1 34 100   
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Tensile 
Marks. strength Remarks. 

per sq. in. 

Lb. 
2893-2 32 400 
2894-1 28 600 
2894-2 27 500 
2894-3 28 600 
2894-4 27 500 
2895 32 200 
2896-1 27 700 
2896-2 30 200 
2896-3 30 200 
2897-1 31 600 
2897-2 29 100 

2898-1 34 700 
2898-2 34 400 
2899 36 500 
2910 30 700 
2911-1 29 600 
2911-2 30 100 

2912 35 700 
2913-1 30 000 
2913-2 30 500 
2014-1 31 500 
2014-2 34 600 
2915 30 500 
2917 29. 800 
2918-1 29 600 
2918-2 29 800 
2919-1 28 200 
2919-2 29 200 
2920-1 26 500 
2920-2 28 600 
2920-3 25 500 
2920-4 26 300 
2921-1 32 600 
2922-1 32 000 
2923 32 100 
2924-1 26 000 
2924-2 26 500 
2924-3 27 600 
2024-4 28 500 
2925-1 34 300 
2925-2 30 500 
2927 28 500 
2928-1 32 100 
2929-1 32 100 
2930 30 200 
2931-1 28 700 
2931-2 28 600 
2932 30 600 
2933-1 30 200 
2033-2 28 600 
2034-1 28 800 
2934-2 31 500 
2935 30 400 
2936-1 30 600 
2936-2 29 500 
2937 29 000 
2938-1 28 200 
2938-2 27 400 
2938-3 29 300 
2939-1 31 200 
2939-2 31 100 
40 28 400 

2941-1 24 300 
2941-2 25 900 
2941-3 26 900 
2041-4 27 600 
2941-5 28 500 
2042 27 200 
2943-1 25 700 
2043-2 28 300 
2943-3 25 800 
2943-4 26 500 
2943-5 22 400 
2043-6 29 400 
2944 21 500 
2946 27 400 
2047-1 24 100 
2047-2 27 000 
2947-3 28 000       
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Tensile 

Marks. strength. Remarks. 
per sq. in. 

Lb. 
2047-4 27 600 
2948 26 700 
2949-1 25 000 
2949-2 25 300 
2949-3 25 200 
2949-4 25 400 
2951 29 500 
2952-1 28 500 
2952-2 27 400 
2952-3 27 300 
2952-4 26 800 
2052-5 29 500 
2961 30 500 
2962-1 29 800 
2962-2 31 600 
2963-1 27 500 
2963-2 27 500     
  

TENSILE TESTS OF CAST-IRON SPECIMENS, FOR THE AUGUSTA 
ARSENAL, AUGUSTA, GA. 

  

  

  

ional Tensil Marks. Diameter. Secon renin. Appearance. 

In. Sq. in. Lb. 
H-39-8-46....... 1.129 1 26 100 | Fine granular, gray. 
H-40-S-45....... 1.129 1 24 200 Do.         
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TENSILE TESTS OF STEEL SPECIMENS FROM WATERVLIET ARSENAL. 

  

  

  

                    
  

  

    

  

                      

Elastic limit. Tensile strength. Coittrse 
Sectional Dimensions at L219" | Elongation of Marks. Dimensions. aten, Elongation in 2 in.| = tre. Yon af inch sections. 

Total. |Persq.in.| Total. |Persq.in. ? 

In. In. | Sg.in, Lb. Lb. Lb. Lb. In. Per cl. In. In. Perct i In, In, 
et ccainonin smn sms wae somdte sins st Se seas sins nln vs 0.533 x 0.298 0.158 12 500 79 100 23 80C | 150 600 0.19 9.5 0.50 x 0.28 1. 10.08, 0.11% 

oes ehe bene lei sem nasi serie nnn ae +535. x .300 .160 12 600 78 800 23 300 | 145 600 «2 10.5 50. x :.27 15.6 1,07, 14% 
Breas seni nh sire Seen ei 1.333 x .374 .498 29 100 58 400 63 000 | 126 500 . 28 14.0 1:23 x .3¢ 16.1 2.14%, 14% 
Bc iasn snc soon tans na rns nnn es Sat aE ais wlan . 505 diam. +20 10 700 53 500 25 500 | 127 500 .20 10.0 . 47 diam. 13.2 2.10%, .10% 

Appearance of fracture: ! Fine granular; silky spot near circumference. 2 Fine granular. 

Frat STEEL BARS FOR ORDNANCE DEPARTMENT 

Nos. 1, 2, and 3, tested as soon as planed. 
No. 4, rested 24 hours. 
No. 5, rested 20 hours. 
No. 6, rested 5 hours. 

Dimensions. Elastic limit. Tensile strength. 

Sec- dos Contrac- Appear- 
Markon | tional Elongationin | Aroq of fracture. | tion of Elongation of inch sections. ance of 

specimen. | Width | p01 | greg on. area fracture diam- nese : Total. |Persq.in.| Total. |Per sq.in. : i 
eter. 2 

In. In. | 8g.1m. Lb. Lb. Lb. Lb. In, Perel, Per ct. 
Pale 1.50 | 0.370 | 0.555| 24100| 43400) 33900| 61100 2.56 | 25.6 | 1.06 x 0.23=0.243 56.2 | .17,.17,.18,.19,.20,.20,.22,.25,.31, .67* Silky, 
awison 1.50 .374 . 561 24 100 43 000 34 200 61 000 2. 56 25.61.08 .23= .248 55.6 1.17,.17,.17,-18,. 20,..21,.22,.26,.69%,. 29 0. 

Baten iines 1.50 .372 . 558 24 100 43 200 33 900 60 800 2.67 26.71.08 .23= .248 55.85 .17,.19,.20,.19,.21,.21,.24_.26,. 41, . 50% Do. 
40 50] .37 558 1 24100] 43200| 34000] 60900| 2.50] 25.0|1.07x .24= .256 54.1 1 .17,:17,.17,-18,.19,.20,. 21. 24, . 2], . 70% Do. 
Bisnis 1.50 .375 . 562 24 100 42 900 34 100 60 700 2.53 25.31.01 x .23= .246 56.21.17,.17,+18,.18,.19,.20,.20,.25,. 29; -. 60% Do. 
Bie 1.50 | .375| .562| 24100! 42900| 34000 60500 | 2.54] 25.4|1.08x .23= .248 55.8) .17,.17,.18,,18,.20;. 20,. 21,. 25, . 32. . 66% Do.   
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TENSION TESTS OF FLANGE STEEL FOR WATERTOWN ARSENAL. 

  

    

  

                          

Dimensions. Elastic limit. Tensile strength. D Aonsion: at 

Sectional : Contrac- Appearance 
Marks. Tea, Area. tion of | Elongation in 8 in. of 

: : . fracture. 
Thick | ign Total. |Persq.in.| Total. |Persq.in.| LRICK- | width Bisa ness. lain, 4 g- 10. * q- 10. “pes. . 

In. In. Sg. in. Lb. b. Lb. Lb. In. In. Sq. in. Per ct. In. Per ot. 
natin a ee a 0.061 1 0. 061 2 750 45 200 3 880 63 600 0.035 0.915 0.032 47.5 1.38 17.3 Ses 
secon a Sra nen i Rs .106 1 .106 3 980 37 600 6 020 56 800 . 042 . 890 .0374 64.7 1.34 16.8 0. 
Bsns ssn vasa wae wea .150 1 .150 5 810 38 800 9 280 61 900 .100 74 .074 50.6 1.87 23.4 Do. 
Bes diaeresis 172 1 J72 7 140 41 500 9 380 54 500 105 Ji 075 56. 4 2.13 26.6 Do. 
Bd ie beans Ra se rans at .195 1 EOE ress ere sed 11 000 56 500 «125 73 .091 53. 4 2.08 26.0 Do. 
Er AR ERR . 254 i «254 9 490 37 400 16 000 63 000 .162 12 . 116 54.4 2.09 26.2 Do. 
y ER RR Ae BONNE Sa . 306 1 . 306 11 000 36 000 20 400 66 700 .195 73 .142 53.6 2.75 34.4 Do.   
  

TENSILE TESTS OF MANGANESE STEEL BARS FOR THE QUARTERMASTER AND DISBURSING OFFICER, WEST 
POINT, N. Y. 

Bars were 48 in. long and 1.5 in. square, with a reduced section 8 in. long at the middle. 
Bars were not straight, and were rather rough at reduced section. 

  

  

  

                      

Elastic limit : ; ’ Tensile st h. 

Diame- |Sectional] 2PProximate. Sosy Elongation in | Diameter) conrae. Marks. ter. area. in 8 in. a Jr. tion of Elongation in inch sections. Appearance of fracture. 

Total. |Persq.in.| Total. |Per sq. in. ares. 

In. Sq. in. Lb. Lb. Lb. Lb. In. | Perel. In. Peret. In... In. In. In. In, In, In. In. 
Y enna 118 1 0936 58 700 53 700 | 133 800 | 122 300 3.20 40.0 0.97 32.4| ..38, .38, .38, .37, .58%.37, .87, .31 [| Silky. 
iene 1.12 . 9852 48 800 49 500 | 110 900 | 112 500 3.42 42.7 .94 29.6 | .40, .39, .42, .41, .62%,.39, .41, .38 | Silky, in part seamy. 
Si te 1.14 1. 0207 51 600 50 500 | 110 100 | 107 800 3.14 39.2 90 37.7 | .34, .54%,.50%,.36, .40, .39, .36, .25 Do. 
dienes 1.10 . 9503 48 400 50 900 | 109 700 | 115 400 3.12 39.2 94 27.0) .32, .34, .36, .36, .43, .63%,.35, .33 Do. 
Boeeis. 1.13 | 1.0028 | 52500 | 52300 | 118 600 | 118 300 | 3.30 | 41.2 93 32.3 | .28, .36, .41, .41, .51%.53%,.40, .40 Do. 
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114 MISCELLANEOUS STEEL FOR ORDNANCE WORK. 

  

  

  

No. 9008. 
Marks, A. 
Cast-steel bar, not welded. 
Diameter, 1.129 in. 
Sectional area, 1 in, 
Gaged length, 10 in. 

Applicd In gaged length. ; 

loads per Remarks. 

$q.in.  \pyoneation. Set. 

Lb. In. In 
1 000 0. 0 
5 000 -0012 0 

10 000 0030 (ani 
20 000 0000: sor veaseians 
25 000 0082 fo csacesacnen 
30 000 0100 0 
31 000 0102 f.xieccrainy. 
32 000 0107. Toc rs viernes 
33 000 lo {cna 
34 000 1 
35 000 0117 0 
36 000 0119 
37 000 0122 
38 000 0126 
39 000 0130 
40 000 0140 
41 000 0170 
42 000 0197 
43 000 017 

28 
44 000 { 0630 
45 000 0750 
AB:000 viene iia Tensile strength. 

  

          
  

Elongation after fracture, 0.10 in. in 10 in. = 1 per cent. 
Elongation of inch sections, .01, .01, .00, .01, .01, .02*, .00, .01, .01. 
Diameter at fracture, 1.12 in. Area, 0.985. 
Contraction of area, 1.5 per cent. 
Position of fracture, 3.20 in. from neck. 
Appearance of fracture, fine granular, amorphous center.
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No. 9009. 
Marks, B. 
Cashion) bar cut in two and then burned with molten steel to form 

weld. 
Diameter, 1.129 in. 
Sectional area, 1 in. 
Gaged length, 10 in. 

  

  

  

In length. Applied gaged lengt. 

loads per Remarks. 

SQ. 10. I@jongation. Set. 

Lb. In. In 
1 000 0. 0. 
5 000 .0010 

10 000 LO030 oh... sie 
20 000 #0083 Lin remeinicss 
25 000 S008 Ae sada 
30 000 . 0100 0. 
35 000 .0117 0. 
36 000 5 110.7 a TOR BAA, 
37 000 rid ee rsvde nse 

38 000 { 030 oan 
39 000 20200. {one csi nme 
40 000 . 0475 0342 
41 000 C810 i. ecvecin.- 
42 000 0580. [c icinn danas 
43 000 08, ane abn 
B83 B00 Foi vee ]s ve ars Tensile strength.           
  

Elongation after fracture, 0.10 in. in 10 in. = 1 per cent. 
Elongation of inch sections, .00, .01, .01, .01, .02, .02, .01, .02%, 

.00, .00. 
Diameter at fracture, 1.12 in. Area, 0.985 sq. in. 
Contraction of area, 1.5 per cent. 
Position of fracture, 2.90 in. from the neck. 
Appearance of fracture, fine granular 70 per cent, amorphous 30 

per cent.



116 MISCELLANEOUS STEEL FOR ORDNANCE WORK. 

TENSILE TESTS OF WELDED STEEL TIRES. SCARFWELD. 

The specimens as received were about 5 in. wide by 17 to 18.25 
in. long. Each was cut longitudinally to form two specimens about 
2.25 in. wide, as the original specimens could not be tested readily. 

  

    

  

Dimensions at weld. Tensile strength. 

Marks. lice Sectional Remarks. 
clk : 

Width. ness. Total. |Persq. in. 

In. In. Sq. in. Lb. Lb. 
AL...e. 2.25 0.62 1.40 59 500 42 500 | Parted along the scarf. 
A... 2.35 .63 1.48 74 000 50 000 Do. 
Basis 2.25 . 60 1.35 69 400 51 400 Do. 
Baia 2.35 .61 1.43 78 800 55 100 Do. 
aes 2.27 .60 1.36 64 300 47 300 Do. 

Cetasy 2.33 .01 1.42 79 200 55 800 Do.                   
COMPRESSION TEST OF A PIECE OF I BEAM FOR WATERTOWN 

ARSENAL. 

Length of beam, 5.57 in. 
Depth of beam, 15.12 in. 
Thickness of web, 0.66 in. 
Width of flange, 5.53 in. 
Thickness of flange at web, 1.40 in. 
Thickness of flange at edge, 0.55 in. 

  

  

    

In gaged length. 

Applied 
loads, total. om pres. Remarks. 

sion. Set. 

Lb. In. In. 
500 0: lees nine 

7 560 0 a 
15 120 03:7 vie sonmnsians 
20 000 03}. Tvs elvns nmin 
25 000 03: 27a se vidiss tise 
30 000 03 0.01 
35 000 03 eye ainaniade 
40 000 03 aise Siaiia’s is an 
45 000 04 ese ns ds snes 
50 000 04 01 
55 000 Od] cress 
60 000 04 Nose uvinrsnas 
65 000 Odile oes ias 
70 000 05 01 
75 000 03 eae enannss 
80 000 0D esse nsmmanss 
85 000 05 ieee. seodrnes 
90 000 03: 1sssinisns-nns 
95 000 05) Nuaninswnsrsns 

100 000 05 01 
105 000 200 Laas wane 
110 000 O00 tenis Elastic limit. 
115 000 208 lnsnnnsscens 
117 000 ll se geness Ultimate strength.           
  

Web deflected sidewise, to east.
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TENSILE TESTS OF BOLTS. 

  

Diameter Tensile strength. 

Marks. | at root of | Section- 
thread. | 8l area. Appearance of fracture.   

Total. |Persq.in. 

  

In. Sq. in. Lb. Lb. 
1 0.625 0.306 22 100 72 200 | Silky. 
2 . 625 . 306 23 200 75 800 | Fine granular, 90 per cent; silky, 10 per cent. 
3 .625 .306 22 600 73 900 | Silky; with trace of granulation. 
4 .625 .306 22 000 71 900 | Silky, 95 per cent; granular, 5 per cent. 
5 .625 .306 21 500 70 300 | Silky; with trace of granulation. 
6 . 625 . 306 22 600 73 900 0.                 

Three of these bolts were 4% in. long and three were 41} in. long. 
Length measured from underside of head to the end of bolt. 

The nominal diameter was 2 in. 
The specimens were tested by means of a special fixture to take the 

bolthead and the other end was screwed into a threaded socket about 
the length of the thread. 

All specimens fractured at root of thread. 

STANDARD TENSION SPECIMENS TURNED FROM HUB BOLTS. 

  

  

Elastic | Tensile | Elonga- | Contrac- 
Marks. | limit per | strength | tion in 2 | tion of Appearance of fracture. 

sq. in. |persq.in. in. area. 

Lb. Lb. Perct, Per ct. 
1 46 000 64 500 33.5 64.6 | Silky; cup shaped. 
2 54 000 65 000 35.0 66.9 | Silky. 
3 49 000 64 000 34.0 66.9 Do. 
4 50 000 67 000 33.5 62.2 Do. 
5 46 000 62 000 35.5 66.9 Do. 
6 50 500 64 500 34.0 66.9 Do. 
1 45 500 64 000 34.5 62.2 | Silky; cup shaped. 
8 42 000 63 000 32.5 64.6 | Silky. 
9 45 500 63 000 3.5 64.6 | Silky; cup shaped. 

10 44 000 63 000 33.0 64.6 | Silky. 
11 44 000 62 000 34.5 64. 6 0. 
12 42 500 61 000 35.5 66.9 | Silky; cup shaped.               
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TENSILE TESTS OF CRUCIBLE STEEL WIRE FOR THE UNITED STATES NAVY YARD, BOSTON, MASS. 

  

  

  

Elastic limit, ap- Tensile strength 
proximate. : Diam- | Contrac- | Appear- 

Mark on | Diam- | Sectional Elongation in eterat | tionof | ance of Location of fracture. specimen. eter. area. 10 in. {racine Area. fractore. 

: Total. | Per sq. in. | Total. | Per sq. in. 

In. Sq. in. Lb. Lb. Lb. Lb. In. P.cl In. P. ct : 
Lo... 0.091 0.0065 449 69 100 1 836 282 500 0.11 11 0.08 23.0 .| 0.35 in. outside gaged length. 
OD isiinaas L091 . 0065 440 67 700 1 700 261 500 .14 1.4 07 41.5 Inside gaged length. 
Des ae x .091 . 0065 700 107 700 1 836 282 500 .16 1.6 07 41.5 Do. 
do .091 . 0065 612 94 200 1 815 279 200 .10 1.0 07 41.5 1.60 in. outside gaged length. 
Boia .091 . 0065 439 67 500 1 836 282 500 .20 2.0 .07 41.51... .| 1.10 in. outside gaged length. 
0 imran .091 . 0065 867 133 400 1 836 282 500 .21 2.1 07 41.5... Inside gaged length. 
Cains .091 . 0065 739 113 700 1 754 269 800 .15 15 .06 56.9 Do. 
Sacieceiaia .091 . 0065 714 109 800 1734 266 800 .10 1.0 .09 3.0 At gage mark. 
Oeccaioiias .091 . 0065 816 125 500 2 019 310 600 .10 1.0 .07 41.5 0.65 in. outside gaged length. 
0c. .091 . 0065 653 100 500 1 938 298 200 .13 1.3 07 41.5 Inside gaged length. 
ao L091 . 0065 816 125 500 1 836 282 500 +01 +1 .09 3.0 3.30 in. outside gaged length. 
yi 091 0065 857 131 800 1 968 302 800 07 or .09 3.0 At gage mark. 
3 091 0065 765 117 700 1 836 282 500 11 Ll -07 41.5 2.10 in. outside gaged length. 
Md 091 0065 663 102 000 1 826 280 900 20 2.0 .07 41.5 Inside gaged length. 
X5---iiinns 091 0065 612 94 200 1 876 288 600 14 1.4 07 41.5 Do. 
16. concen. 091 0065 3 100 500 1 938 298 200 12 1.2 .07 41.5 Do. » 
Yes avas 091 0065 612 94 200 1 836 282 500 14 1.4 «07 41.5 Do. 
eis 091 0065 755 116 200 1 866 287 160 31 3:1 +07 41.5 Do. 
RO sess 091 0065 683 105 100 1 876 288 600 11 1.1 .07 41.5 Do. 
LE 091 . 0065 842 129 500 2 040 313 800 .14 1.4 .07 41.5 |. Do. 
eisai .091 . 0065 765 117 700 1 938 298 200 .31 3.1 .07 41.5 |. Do. 

er nen .091 . 0065 714 109 800 1 836 282 500 .14 1.4 .07 41.5 |. Do. 
DBevaee wots .091 . 0065 816 125 500 1 877 288 800 .29 2.9 .07 41.5 At gage mark. 
oan .091 . 0065 714 109 800 1 836 282 500 13 1.3 .07 41.5 |. Inside gaged length. 

i vianaas .091 . 0065 714 109 800 1 836 282 500 1 1 .08 23.0 At gage mark. 

  

                        
  

The elastic limits were vague and indefinite. 
The total elongation was measured on the wire after testing and shows the permanent set which the metal received. 
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STEEL WIRE. 

TENSILE TESTS OF SQUARE STEEL WIRE. 

121 

  

    

  

                    

  

  

  

  

  

Dimensions. Tensile strength. | 

Marks. Sectional Blongation in 10 Dinenging Cilia: 
: Thick- i Total Per sq. . 5 area. 

Width. ness. oial. in. 

In. In. Sq. in. Lb. Lb. In. | Per cent. In. In. Percent. 
460-I | 0.125 | 0.125 0.0156 | 3 400 | 217 900 0.32 3.2 0.09 x 0.09 48.0 
475-1 .125 .125 0156 | 3 300 | 211 500 .34 3.4 .09x .09 48.0 
482-1 .125 L125 0156 | 3 500 | 224 400 .29 2.9 .09x .09 48.0 
575-1 .125 L125 0156 | 3 200 | 205 100 .23 2.3 09x .09 48.0 

Appearance of fracture silky in all cases. 

Elongation in gaged lengths of 10 in. 

Applied 460-1. 475-1. 482-1. 575-1. 
loads. 

Elonga- Elonga- Elonga- Elonga- 
ny Set. tion. Bet. tion. Bet. tion. Set. 

Lb. In. In. 
100 0. , 
200 .0029 0 
300 P1111 RH SGN 
400 $0075 H(ausiiuinoslt 
500 0103 0 
600 0126}. vioivess 
700 0147. le ieeieven 
800 0166: 1. tens 
900 LOISS nl. Loi oa. 

1 000 .0215 . 0006 
1 100 JOY via... 
1 200 0262. cs aw 
1 300 0287 il. one sina 
1 400 OBYT. i fanuaiadins 
1 500 . 0345 . 0026 
1 600 0372 1. erste 
1 700 J0402 > ovine ons 
1 800 0437 Voilaiio.s 
1 900 JOLT" {unit oes 
2 000 .0515 . 0072 
2 100 0863 [.. saede 
2 200 0622: |... snsnnes 
2 300 DOTA enemas 
2 400 L740 Mie 
2 500 . 0886 . 0244 
2 600 LY a INERT 
2 700 +dO5L. Ve aedenns 
2 800 198 [oot sain ant 
2 900 y SALT Lol oo Sis ae 
3 000 1705 .0916 
3 100 2136 J... i...                   
  

© 68604°—H. Doc. 1089, 61-3——39 

  

 



132 STEEL WIRE, 

TENSILE TESTS OF GALVANIZED ARMOR WIRE FOR TORPEDO 
STATION, FORT TOTTEN, N. Y. 

Sample No. 1, 8 pieces. 

  

  

  

  

Tensile strength. 
Sectional : 

Diameter. area. 

Total. Per sq. in. 

In. Sg. in. Lb. Lb. 
0.138 0.0150 1 730 115 000 
L141 .0156 1 840 118 000 
.138 . 0150 1 840 123 000 
L141 . 0156 1 940 124 000 
.138 .0150 1 630 109 000 
.138 . 0150 2 040 136 000 
. 138 . 0150 1 730 115 000 
.141 . 0156 1 840 118 000 

AVOTARS ol cs sai) ils se alien 120 000             

Sample No. 2, 8 pieces. 
  

  

  

  

Tensile strength. 

Sectional 
Diameter. aren, 

Total. Per sq. in. 

n. Sq. in. Lb. Lb. 
0.135 0.0143 1 020 71 400 
.130 .0133 820 61 600 
.135 .0143 1210 84 600 
L134 .0141 912 64 700 
.133 .0139 1 080 77 800 
.134 .0141 840 59 600 
.134 .0141 850 60 300 
.130 .0133 1 010 76 000 

AVOIOBO. 0... on scmnsinsi]ninnbgsnssnns 69 500             

TENSILE TESTS OF WIRE CABLES FOR CORPS OF ENGINEERS, UNITED 
STATES ARMY, FOR ISTHMIAN CANAL COMMISSION. 

  

Length 
No Nominal | Actual | between 

diameter.| diameter. jaws of 
machine. 

Number | Total 
of tensile Parted. 

strands. | strength. 

  

In. In. Ft. In. Lb. 
1 1 1 3.6 6 28 900 | 2 Sands 12 in. from jaws of testing ma- 

chine. 
2 1 1 10 6 [] 28 200 | 4 strands at jaws of machine. 
3 1.5 1.55 4 11 6 89 900 | Fractured the bail of socket. Rope not 

fractured. 
4 1.5 1.55 nu 6 75 100 0. 
5 qoesnasehis 1.56 9S 8 6 | 179 900 | 1 strand at middle. 
6 1 1.03 4 8 6 90 100 | 2 strands 16 in. from end of sockets. 
7 1 1.03 3 & 6 86 400 | 3 strands 5 in. from socket.                   

Samples prepared for testing with closed sockets at the ends.



    

STEEL CHAIN. 

    

123



124 STEEL CHAIN. 

TENSILE TEST OF CHAIN FOR WATERTOWN ARSENAL. 

  

  

Appear- No. of Length of | Width of | Thickness | Tensile 
links. links. links. of wire. | strength. Parted. Speeat 

In. In. In. Lb. 
7 1.69 1.18 0.37 9 600 3 links from end........ Silky.                   

THREE LINKS OF WROUGHT-IRON CHAIN FOR ENGINEER CORPS, 
WiLMminagTON, N. C. 

Diameter of iron, 1 65 in. 
Sample prepared for testing with end links welded in. On first 

test the maximum load reached was 166 200 pounds tension. An 
end link fractured, the three links of chain remaining unbroken. 

The fractured end link was replaced and test resumed. At the 
second test the end link again fractured under a reduced load. 

The triplet was returned to the testing machine, using special 
loops to secure the same in the machine. At the third test one of 
the outside links of the triplet fractured in the quarter on the oppo- 
site end from the weld under a tensile stress of 161 000 pounds. 
Appearance of fracture, fibrous.



    

STEEL FOR COMPARISON OF TESTING MACHINES. 

    

125



TENSILE TESTS OF STEEL SPECIMENS FOR COMPARISON OF SRST MACHINE OF NEW YORK CAR WHEEL CO., 

  

  

  

BUFFALO, N. 

Elastic limit. Tensile strength. Con 

Marks. | Diameter. | Sectional Diameter | y.otion | Elongation in 2 in. Appearance of fracture. area. at fracture. olzrco 
Total. Per sq. in. Total. Per sq. in. ? 

In. Sq. in. Lb. Lb. Lb. Lb. In. Per cl, In. Per ct. 
Lt ieeins 0. 500 0. 196 15 100 77 000 16 600 84 600 0.34 54.0 0.36 18.0 | Silky, cup shaped. 
Becave Pipi . 500 . 196 15 300 78 100 16 600 84 600 .35 51.0 . 36 18.90 Do. 
Briisavses .501 .197 15 100 76 600 16 600 84 300 .35 51.3 .34 17.0 Do.                         
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STEEL FOR COMPARISON OF TESTING MACHINES. 127 

TENSION TESTS OF SPECIMENS FOR COMPARISON OF TESTING 
MACHINE AT WORKS OF THE A. & J. M. ANDERSON CO., SOUTH 
BOSTON. 

No. 9203. 
Marks, 2. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

  

  

  

    

ngth. Apple a In gaged length 

loads, per Remarks. 

Sq. 1. | glongation.| Set. 

Lb. In. In. 
1 000 0. 0. 
5 000 . 0002 0. 

10 000 . 0005 0. 
15 000 0009 0. 
20 000 0013 0. 
25 000 0016 0. 
30 000 0020 0. \ 
35 000 0024 0. 
40 000 0026 0. 
41 000 0027 0. 
42 000 0028 0. 
43 000 0029 0. 
44 000 JOOBL eis sane 
45 000 . 0680 0644 
46 000 JOT34 fen .c.-lnn 
47 000 0798: oun eres 
48 000 0877 0.2 cranes 
49 000 0022 D.aoiniaseaes 
50 000 .0978 0957 
BBI000.. {ove vv we vn fe dt tate Tensile strength.         

Elongation after fracture, 0.73 in. in 2 in.=36.5 per cent. 
Elongation of inch sections, .36%, .37*. 
Diameter at fracture, 0.32 in. Area, 0.0804 sq. in. 
Contraction of area, 59.8 per cent. 
Position of fracture, in the middle. 
Appearance of fracture, silky.



128 STEEL FOR COMPARISON OF TESTING MACHINES. 

  

  

  

  

No. 9204. 

Marks, 4. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

Appl fed In gaged length. 

loads, per Remarks. 

SQ. In. Igongation.| Set. 

Lb. In. In. 
1 000 0. 0. 
5 000 .0002 0. 

10 000 . 0005 0. 
15 000 .0008 0. 
20 000 .0012 0. 
25 000 .0015 0. 
30 000 .0018 0. 
35 000 .0022 0. 
40 000 0026 0. 
41 000 O17 eee nesnes 
42 000 0847 ilies cnn vamune 
43 000 0370 [i vesnnnssee 
44 000 OBI ies rae 
45 000 . 0647 0623 
46 000 0702 I... 0... 
47 000 0780: aasassssesns 
48 000 0821 eases 
49 000 ORT rr cee 
50 000 .0973 .0941 
GAR000% Te iis nr le de es Tensile strength.         

Elongation after fracture, 0.74 in. in 2 in.=37 per cent. 
Elongation of inch sections, .37*, .37*. 
Diameter at fracture, 0.32 in. Area, 0.0804 sq. in. 
Contraction of area, 59.8 per cent. 
Position of fracture, in the middle. 
Appearance of fracture, silky. 

 



STEEL FOR COMPARISON OF TESTING MACHINES. 129 

  

  

  

  

No. 9205. 
Marks, 6. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

d length. Applied In gaged leng 

loads, per Remarks. 

4-10. Iglongation. Set. 

Lb. In. In. 
1 000 0. 0. 
5 000 - 0002 0. 

10 000 - 0005 0. 
15 000 -0008 0. 
20 000 .0011 0. 
25 000 .0013 0. 
30 000 -0017 0. 
35 000 +0020 0. 
40 000 0023 0. 
41 000 0358 leiisneime sm 
42 000 O58 
43 000 OS 
44 000 20808 foo. ooaiiecll 
45 000 -0655 0621 
46 000 708 als 
47 000 ore 
48 000 ale 
49 000 0578 [ool 
50 000 0955 0927 
63000 i een vo as sane 2adaals sain s Tensile strength.         
  

Elongation after fracture, 0.72 in. in 2 in.=36 per cent. 
Elongation of inch sections, .37, .35%. 
Diameter at fracture, 0.32 in. Area, 0.0804 sq. in. 
Contraction of area, 59.8 per cent. 
Position of fracture, in the middle. 
Appearance of fracture, silky.



130 STEEL FOR COMPARISON OF TESTING MACHINES. 

TESTS OF TENSION SPECIMENS FOR COMPARISON OF TESTING 
MACHINE AT THE WORKS OF THE HALCOMB STEEL CO. 

  

  

  

No. 9206. 
Marks, 1-2. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

n length. Applied In gaged lengt! 

loads, per Remarks. 

$4.10, Elongation. Set. 

Lb. In. In 
1 000 0. 0. 
5 000 . 0003 0 

10 000 . 0004 0 
20 000 . 0008 0 
30 000 . 0015 0003 
35 000 . 0020 0005 
40 000 20028 oe. een 
45 000 S027 NL icin, 
50 000 . 0032 0005 
60 000 . 0039 0005 
70 000 . 0045 0005 
80 000 0053 es 
85 000 . 0056 0005 
90 000 0058 i.e reel ntenins 
95 000 0062 [it canna nn 
96 000 Ble ce seinen a 
97 000 0064.1. csvimnsnnes 
98 000 WO0BD a. eine 
99 000 107 NE eagle Elastic limit. 

.010 100 000 { +0104 } th: 
101 000 «00307 ear. 
102 000 SEL Pe ME 
103 000 wd 04D eee 
104 000 070 Joecannencs 
105 000 1250. anne 
103000 4 2 aes scifi nn sn enna Tensile strength.             

Elongation after fracture, 0.52 in. in 2 in.=26 per cent. 
Elongation of inch sections, .37%, .15. 
Diameter at fracture, 0.27 in. Area, 0.0573 sq. in. 
Contraction of area, 71.3 per cent. 
Position of fracture, 1.20 in. from the neck. 
Appearance of fracture, fine silky; serrated.
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No. 9207. 

Marks, 1-4. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

n length. Applied In gaged leng 

loads, per Remarks. 

5.10. | wiongation.| Set. 

Lb. In. In. 
1 000 0. 0. 
5 000 . 0003 0. 

10 000 0003: 1. eas eean 
20 000 0010 1.0... 
30 000 . 0015 . 0005 
35 000 JO020 eueicaase ess 
40 000 “0028 lo cseintenaess 
45 000 0028 Ne. 
50 000 . 0032 . 0006 
60 000 . 0036 . 0006 
70 000 . 0043 . 0007 
80 000 . 0050 . 0007 
85 000 . 0052 . 0007 
90 000 20087 N.onii.oi.od 
92 000 20058 bociienees 
94 000 FTE eR 
95 000 0000: od sls 
96 000 OBB fe ete Elastic limit. 
97 000 20800; ee. oon nanas 
98 000 0730: iiss sniinna 
99 000 vOTDD eecciionsans 

100 000 0850 [esiciicusvens 
101 000 0800; |... icenseass 
306.500: "= cee vo canun]ensidoin unin Tensile strength.         
  

Elongation after fracture, 0.53 in. in 2 in.=26.5 per cent. 
Elongation of inch sections, .13, .40%. 
Diameter at fracture, 0.27 in. Area, 0.0573 sq. in. 
Contraction of area, 71.3 per cent: 
Position of fracture, 1.20 in. from the neck. 
Appearance of fracture, fine silky; serrated.



132 STEEL FOR COMPARISON OF TESTING MACHINES. 

  

  

  

  

No. 9208. 

Marks, 1-6. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

length. Applied In gaged length. 

loads, per : Remarks. 

SQ. In. \piongation.| Set. 

Lb. In. In 
1 000 0. 0 
5 000 .0001 0 

10 000 .0003 0 
20 000 0007. Tastes =wenns 
30 000 .0012 0 
35 000 20015: J. onsrscniian 
40 000 o D023: sv caian omen 
45 000 0024 1 de ena 
50 000 . 0026 0. 
60 000 .0033 0. 
70 000 . 0040 0. 
80 000 . 0046 0. 
85 000 . 0050 0. 
90 000 0054, oe sneer 
92 000 W00BB eee snes 
94 000 JO03S: ae nis eier 
95 000 JODBD: Tosats'en nwa snd 
96 000 oR Elastic limit. 

.025 97 000 { A ides 
98 000 O78 sae swans 
99 000 0800 7. fs sawn 

100 000 0300 Hein eassewnes 
101 000 0930 i. alae ies 
06.500 | see coh Se alo mwa mees xn Tensile strength.         

Elongation after fracture, 0.54 in. in 2 in. =27 per cent. 
Elongation of inch sections, .15, .39%*. 
Diameter at fracture, 0.27 in. Area, 0.0573 sq. in. 
Contraction of area, 71.3 per cent. 
Position of fracture, 1.20 1n. from the neck. 
Appearance of fracture, fine silky; serrated. 
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No. 9209. 

Marks, 2-2. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

Applied In gaged length. 

loads per Remarks. 

$¢.- 10. |miongation.| Set. 

Lb. In. 
1 000 0. 
5 000 .0001 

10 000 .0003 
20 000 .0008 
30 000 .0013 
35 000 .0018 
40 000 .0021 
41 000 . 0022 
43 000 .0022 
44 000 .0023 
45 000 .0023 . 
46 000 .0024 : : 
47 000 . 0024 Elastic limit. 
48 000 0635 
49 000 . 0645 
50 000 03: {eins 0s 
51 000 072000" a 
52 000 0770 5: osacivaes 
60 S000 focaivcnnnner gos sioesanans Tensile strength.           

Elongation after fracture, 0.75 in. in 2 in. =37.5 per cent. 
Elongation of inch sections, .44%, .31. 
Diameter at fracture, 0.26 in. Area, 0.0531 sq. in. 
Contraction of area, 73.4 per cent. 
Position of fracture, at middle of stem. 
Appearance of fracture, fine silky; cup shaped.



134 STEEL FOR COMPARISON OF TESTING MACHINES. 

No. 9210. 
Marks, 2-4. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

  

Applied In gaged length. 

loads per Remarks. 

$¢-10. | @ongation.| Set. 

  

  

T
E
T
 

ET
 T
I 

§8
88
88
88
88
 

Elastic limit. 

  

SE
LU

TL
SL

S 
£8

88
88

88
8 

    Tensile strength.         

Elongation after fracture, 0.76 in. in 2 in. = 38 per cent. 
Elongation of inch sections, .48%, .28. 
Diameter at fracture, 0.27 in. Area, 0.0573 sq. in. 
Contraction of area, 71.3 per cent. 
Position of fracture, 1.40 in. from the neck. 
Appearance of fracture, fine silky.
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No. 9211. 
Marks, 2-6. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

  

In gaged length. 

loads per Remarks. 

Elongation. Set. 

  

  

  
Elastic limit. 

E
E
L
R
E
R
R
E
R
E
8
E
 

a
T
 

ss
cs
ss
ss
ss
ss
ss
ss
ss
 

  

Tensile strength.         
  

Elongation after fracture, 0.75 in. in 2 in.=37.5 per cent. 
Elongation of inch sections, .44*, .31. 
Diameter at fracture, 0.26 in. Area, 0.0531 sq. in. 
Contraction of area, 73.4 per cent. 
Position of fracture, at middle of stem. 
Appearance of fracture, fine silky.



136 

TENSION SPECIMENS OF COLD ROLLED-STEEL FOR COMPARISON OF 
TESTING MACHINE AT THE WORKS OF THE HEPPENSTALL FORGE 

STEEL FOR COMPARISON OF TESTING MACHINES. 

& KNIFE CO., PITTSBURG, PA. 

  

  

  

No. 9216. 

Marks, 2. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. In. 
Gaged length, 2 in. 

In gaged length. 
Applied SRgeg Jeng 
loads per Remarks. 
$q.10.  Igongation.| Set. 

Lb. In. In. 
1 000 0. 0. 
5 000 -0003 0. 

10 000 20005 oilers 
20 000 S000 {CS 
30 000 -0019 0. 
40 000 -0026 0. 
50 000 0036 0. 
51 000 i 
52 000 EB 
53 000 000 i 
54 000 0045 «fe sien vanis 
55 000 0045. | see rani 
56 000 OLY Set 
57 000 OED an 
58 000 ORY LT 
59 000 ass I 
60 000 -0057 10015 
61 000 0000: Lo es 
62 000 OS fe 
63 000 aortic 
64 000 a7 
65 000 JOOS Vea sama en 
66 000 40085 acct uae wisn 
67 000 ass [Tn 
68 000 om 
69 000 oes pina 
70 000 0100 Tadneni mene 
71 000 ono inn 
72 000 IDB [ccecsninainese 
73 000 0130 Loe rananes 
74 000 I NI 
75 000 O00 Les rene teean 
76 000 ia) 
77 000 SOIR | 220 eae 
78 000 O10 
79 000 ea 
80 000 0330 ers 
81 000 0400 {oreo mnanven 
ST000 {vives alonsotsssaves Tensile strength.         
  

Elongation after fracture, 0.30 in. in 2 in.=15 per cent. 
Elongation of inch sections, .06, .24*. 
Diameter at fracture, 0.38 in. 
Contraction of area, 43.3 per cent. 
Position of fracture, 0.95 in. from the neck. 
Appearance of fracture, silky. 

Area, 0.1184 sq. in. 
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No. 9217. 
Marks, 4. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

1 . Applied In gaged length 

loads, per Remarks. 

Sq. 10. | mlongation. Set. 

Lb. In. In. 
1 000 0. 0. 
5 000 0003 0, 

10 C00 0006 fis. mes ose 
20 000 0012 1. ce eee rn 
30 000 . 0020 
40 000 . 0027 0003 
50 000 0040 
51 000 0040 
52 000 0042 
53 000 0045 
54 000 0045 
55 000 0048 
56 000 0048 
57 000 0052 
58 000 0055 
59 000 0058 
60 000 0060 
61 000 0063 
62 000 0065 
63 000 0070 
64 000 0075 
65 000 0078 
66 000 0083 
67 000 0090 
68 000 0095 
69 000 0100 
70 000 0106 
71 000 0116 
72 000 0124 
73 000 0135 
74 000 0144 
75 000 0156 
76 000 0175 
77 000 0197 
78 000 0225 
79 000 0260 
80 000 0325 
81 000 0365 
BY. 500. esessevesas Tensile strength,           
  

Elongation after fracture, 0.34 in. in 2 in.=17 per cent. 
Elongation of inch sections, .15, .19%. 
Diameter at fracture, 0.38 in. Area, 0.1184 sq. in. 
Contraction of area, 43.3 per cent. 
Position of fracture, 1.20 in. from the neck, 
Appearance of fracture, silky. 

68604°—H. Doc. 1089, 61-3——10
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No. 9218. 
Marks, 6. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

  

Apple q In gaged length. 

loads, per Remarks. 

$q.10. Elongation. Set. 

  

  

    
SL B00: J ad eens Tensile strength.         

Elongation after fracture, 0.33 in. in 2 in.=16.5 per cent. 
Elongation of inch sections, .22% .11. 
Diameter of fracture, 0.38 in. Area, 0.1184 sq. in. 
Contraction of area, 43.3 per cent. 
Position of fracture, 1.20 in. from the neck 
Appearance of fracture, silky. 

 



STEEL FOR COMPARISON OF TESTING MACHINES. 

No. 9219. 
Marks, 8. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

139 

  

Applied In gaged length. 

loads per Remarks. 

5¢-I0. I @ioneation| Set. 
  

  

    81 000 Tensile strength.           

Elongation after fracture, 0.34 in. in 2 in.=17 per cent. 
Elongation of inch sections, .23%, .11. 
Diameter at fracture, 0.38 in. Area, 0.1184 sq. in. 
Contraction of area, 43.3 per cent. 
Position of fracture, 1.10 in. from the neck. 
Appearance of fracture, silky; cup shaped. .



140 . STEEL FOR COMPARISON OF TESTING MACHINES. 

TENSION TESTS OF STEEL BARS FOR COMPARISON OF TESTING 
MACHINE AT THE WORKS OF THE BETHLEHEM STEEL (CO. 

  

  

  

No. 9220. 
Marks, AW1, 1, L. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

In gaged length. Applied Boge Sug 
loads per Remarks. 

$4.10. |giongation.| Set. 

Ib. In. In 
1 000 0. 0 
5 000 -0003 

10 000 20008 Hl aiid cunssy 
20 000 OO ene 
30 000 -0023 0 : 
35 000 sate, 
40 000 . 0030 0 
41 000 008 cece. 
42 000 08 fn: 
43 000 OBL eevee, 
44 000 O08 aia 

. 0037 . 45 000 { BL  Pirereeesie Elastic limit. 
46 000 0405 cans nansn 
47 000 0480 ieee nie 
48 000 E00) sires reas 
49 000 Os 
50 000 0530. ve ais vam snsn 
51 000 088 barrens 
52 000 DL Lea aera 
53 000 D057 asians 
54 000 005 
55 000 O78 i vent en unin 
56 000 0900 aia 
57 000 O00 err eens 
58 000 0028 fea eaaia 
59 000 ne 
000 000, Vora easels: 

61 000 Helo aan 
62 000 1370 res 
63 000 vos 
64 000 ay 
65 000 ti 
66 000 Be 
67 000 Be A 
68 000 By 
69 000 Ae re 
70 000 80 eas cee 
O00 os le eee Tensile strength.           
  

Elongation after fracture, 0.69 in.-in 2 in.=34.5 per cent. 
Elongation of inch sections, .28, .41%, 
Diameter at fracture, 0.31 in. Area, 0.0755 sq. in. 
Contraction of area, 62.2 per cent. 
Position of fracture, 1.25 in. from the neck. 
Appearance of fracture, silky; with small hole at center.
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No. 9221. 
Marks, AW2, 1, L. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

n gaged length. Applied 1a gaged lengin 
loads per Remarks. 

SQ. I. Igjoneation.| Set. 

Lb. In. In. 
1000 | oO. 0. 
5 000 -0003 0. 

10 000 00081... 
20 000 0 RR AR 
30 000 0020 | 70 
35 000 $0053 vives vnanes 
40 000 0027 0 
41 000 0028 
42 000 0029 
43 000 0029 
aa000 {00% Elastic limit. 
45 000 0260 
46 000 0410 
47 000 0445 

48 000 0460 
49 000 0485 
50 000 0515 
51 000 0545 
52 000 0600 
53 000 0650 
54 000 0690 
55 000 0720 
56 000 0790 
57 000 0860 
58 000 0910 
59 000 0980 
60 000 1050 
61 000 1100 
62 000 1190 
63 000 1250 
64 000 1380 
65 000 1480 
66 000 1600 
67 000 1750 
68 000 2000 
69 000 22 
70 000 29 
NO500° Ya. .oniioes Tensile strength.             

Elongation after fracture, 0.69 in. in 2 in.=34.5 per cent. 
Elongation of inch sections, .22, .47%*. 
Diameter at fracture, 0.31 in. Area, 0.0755 sq. in. 
Contraction of area, 62.2 per cent. 
Position of fracture, 1 in. from the neck. 
Appearance of fracture, silky.
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No. 9222. 

Marks, BW1, 1, L. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 

n . Applied In gaged length 

loads per Remarks. 

54-10. glongation.| Set. 

Lb. In. In 
1 000 0. 0 
5 000 . 0004 

10 000 : 
20 000 0015 
30 000 0020 
35 000 0027 
37 000 0028 
40 000 0029 
41 000 0030 
42 000 0030 
43 000 0030 
44 000 0030 
45 000 0031 
46 000 0033 
47 000 0053 
48 000 { 0500 Elastic limit. 

49 000 0525 
50 000 0550 
51 000 0572 
52 000 0625 
53 000 0685 
54 000 0710 
55 000 0790 
56 000 0860 
57 000 0895 
58 000 0940 
59 000 0995 
60 000 1130 
61 000 1200 
62 000 1340 
63 000 1420 
64 000 1515 
65 000 1615 
66 000 1800 
67 000 20 
68 000 24 
69 000 28 
70 000 35 Tensile strength.               

Elongation after fracture, 0.74 in. in 2 in.=37 per cent. 
Elongation of inch sections, .28, .46%. 
Diameter at fracture, 0.30 in. Area, 0.0707 sq. in. 
Contraction of area, 64.6 per cent. 
Position of fracture, 1.20 mn. from the neck. 
Appearance of fracture, silky.



    

STEEL COLUMN PROGRAM. 
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BUILT I COLUMNS. 

GENERAL. 

The sectional area was computed from the total weight and length 
of the column after deducting the estimated weight of all rivet heads. 

Columns with flat ends were tested by compression blocks having 
plans surfaces. One of these was provided with a ball and socket 
earing which was adjusted to secure uniform loading over the milled 

ends of the column. 
Columns with pin ends were tested by special fixtures shown in 

figures 9 and 10, two being used for each specimen. The one shown 
in figure 9, however, was not used for any of the tests contained in this 
report. The pins, 3 inches in diameter, were placed with their axes 
vertically in the plane of the web. 

Columns marked 60 000 or 70 000-1b. steel were made of material 
having approximately that ultimate strength. 

The longer columns were counterweighted at the middle to neutral- 
ize the weight of the column which would produce an initial deflection, 
due to the horizontal position of the column during the test.
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Built I column. 

STEEL COLUMN PROGRAM. 

Figure 2. Nickel steel. 
Length of column, 3 ft. 5.10 in. 
Weight, 160.5 1b. 
Sectional area, 13.13 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 

No. 2089. 
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Flat ends. . 

Applied loads. In gaged length. 

0 Remarks. 
i ompres- 

Total. Per sq. in. Sion. Set. 

Lb. Lb. In. In. 
13 130 1 000 0. 0. 
65 650 5 000 .0010 0. 

131 300 10 000 .0038 . 0002 
196 950 15 000 .0078 . 0007 
262 600 20 000 +0112 . 0005 

328 250 25 000 .0167 .0012 | Rested under initial load over night. 
341 380 26 000 QL78 esiinaizinss 
354 510 27 000 0185 I. sia ciaian 
367 640 28 000 0193: 1 i csnnnsaas 
380 770 29 000 JOO qeiencuonns 
393 900 30 000 . 0207 .0028 
407 030 31 000 OP Ta 
420 160 32 000 23) arash ase 
433 290 33 000 0240 . 0030 
446 420 34 000 0243 |....vc..uss 
459 550 35 000 . 0250 .0031 
472 680 36 000 0257 {oaieidaeenn 
485 810 37 000 0204 =. resign 
498 940 38 000 . 0269 .0031 
512 070 39 000 O20 es Sansiae gine 
525 200 40 000 . 0283 . 0029 
538 330 41 000 0280 A. rere 
551 460 42 000 0800 i... ver tess 
564.590 43 000 .0312 . 0032 
577 720 44 000 S032 1. eanadevans 
590 850 45 000 . 0335 . 0036 
603 980 46 000 0040 ieee 
617 110 47 000 SO358 fanaa inns sen 
630 240 48 000 .0371 . 0046 
643 370 49 000 0808 cf... rea ean 
656 500 50 000 .0415 .0057 | Elastic limit; approximate. 
669 630 51 000 D400 Tuo ioreie in vas 
682 760 52 000 | PR ae 
695 890 53 000 . 0640 . 0263 
709 020 54 000 0840-1. . saws veeens 
718 500 SAR ai idia einai rersas Ultimate strength.             
  

The column failed by buckling 
68604°—H. Doc. 1089, 61-3——11 

the flanges and web plate.
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Built I column. 

STEEL COLUMN PROGRAM. 

Figure 2. Nickel steel. 
Length of column, 3 ft. 5.05 in. 
Weight, 162.5 1b. 
Sectional area, 13.32 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 

No. 2090. 

  

  

  

Flat ends. 

Applied loads. In gaged length. 

C Remarks. 
3 ompres- Total. Per sq. in. son, Set. 

Lb. Lb. In. In. 
13 320 1 000 0. 0. 
66 600 5 C00 . 0021 0. 

133 200 10 000 . 0055 . C002 
199 800 15 000 . 0090 . 0003 
266 400 20 000 . 0126 . 0002 
333 000 25 000 0163 . 0003 
399 600 30 000 . 0200 . 0003 
466 200 35 000 . 0236 . 0007 
532 800 40 000 .0277 . 0013 
546 120 41 000 JO287 Vasari 
559 440 42 000 0205 l.....cnu0in 
572 760 43 000 0305 . 0016 
586 080 44 000 0315: [vaca ss 
599 400 45 000 . 0325 . 0023 
612 720 46 000 0387 eur. 
626 040 47 000 0847 es 
639 360 48 000 . 0361 0033 
652 680 49 000 0374 le... a 
666 000 50 000 0388 .0045 | Elastic limit; approximate. 
679 320 51 000 0400 No .aacs 
692 640 52 000 OL ee ee, 
705 960 53 000 . 0540 0174 
719 280 54 000 0730 Yoosanoanas 
725 800 54 4205 0. anes festa dns Ultimate strength.           
  

The column failed by buckling the flanges and web plates. 

 



Built I column. 

STEEL COLUMN PROGRAM. 

Figure 2. Nickel steel. 
Length of column, 3 ft. 5.10 in. 
Weight, 161 1b. 
Sectional area, 13.17 sq. 1 

No. 2091. 

Gaged length, ‘taken on Eo of web plate, 20 in. 
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Flat ends. 

Applied loads. In gaged length. 

O Remarks. 
: ompres- Total. Per sq. in. Si Set. 

Lb. Lb In. In. 
13 170 1 000 0. 0. 
65 850 5 000 . 0022 0. 

131 700 10 000 . 0057 0. 
197 550 15 000 . 0093 . 0002 
263 400 20 000 . 0129 . 0002 
329 250 25 000 . 0165 . 0002 
395 100 30 000 . 0201 . 0002 
460 950 35 000 . 0238 . 0004 
526 800 40 000 0280 . 0008 
539 970 41 000 S008 eae 
553 140 42 000 0207 © aires 
566 310 43 000 . 0304 .0010 
579 480 44 000 0015 Hae.snaciivas 
592 650 45 000 . 0323 . 0015 
605 820 46 000 O83 esac 
618 990 47 000 JOT. Jeon srmainaa 
632 160 48 000 . 0358 . 0028 
645 330 49 000 JOBS ices painia ss Elastic limit; approximate. 
658 500 50 000 . 0391 . 0044 
671 670 51 000 SOL) ihn nee 
684 840 52 000 O18 (visas 
698 010 53 000 . 0570 . 0201 

711 180 54 000 730 eee 
716 300 BL 380 Ns ian eee aT Ultimate strength.             

The column failed by buckling the flanges and web 14 in. from end.
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No. 2092. 
Built I column. 
Figure 4. Nickel steel. 
Length of column, 2 ft. 7.95 in. 
Weight, 88 lb. 
Sectional area, 9.06 sq. in. 
Gaged length, ‘taken on edge of web plate, 20 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 3 ft. 4.95 in. 

  

  

  

Applied loads. In gaged length. 

e Remarks. 
; ompres- 

Total. Per sq. in. hi Set. 

Lb. Lb. In. In. 
9 060 1 000 0. : 0. 

45 300 5 000 . 0027 . 0003 
90 600 10 000 . 0064 . 0005 

135 900 15 000 . 0099 . 0005 
181 200 20 000 . 0135 . 0005 
226 500 25 000 . 0168 . 0003 
271 800 30 000 . 0205 . 0005 
317 100 35 000 . 0245 . 0010 
362 400 40 000 . 0288 . 0016 
371 460 41 000 030% taenenatinnen 
380 520 42 000 s0312 a nixmn ssn 
389 580 43 000 . 0322 . 0030 
398 640 44 000 20328 Heenan 
407 700 45 000 . 0350 . 0042 
416 760 46 000 +0807 ea wmmnsdn es 
425 820 47 000 +0888 l.eivonioiis Elastic limit; approximate. 
434 880 48 000 . 0430 .0102 
443 940 49 000 0488 ents aii 
453 000 50 000 . 0555 . 0209 
462 060 51 000 +0057 lesan vais 
471 120 52 000 +0370 naan nasi. 
474 700 52.400; 7... uusemnns]avennsaecad Ultimate strength.             
  

Pins vertical. The column deflected sidewise (to west) at middle 
of length.



Built I column. 

STEEL COLUMN PROGRAM. 

Figure 4. Nickel steel. 
Length of column, 2 ft. 7.97 in. 
Weight, 88 1b. 

No. 2093. 

Sectional area, 9.05 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 3 ft. 4.97 in. 
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Pins vertical. 

of length. 

      

Applied loads. In gaged length. 

& Remarks. 
3 ompres- 

Total. Per sq. in. sion. Set. 

Lb. Lb. In. In. 
9 055 1 000 0. 0. 

45 275 5 000 . 0028 . 0004 
90 550 10 000 . 0063 . 0004 

135 825 15 000 . 0160 . 0005 
181 100 20 000 0135 . 0004 
226 375 25 000 .0174 . 0006 
271 650 30 000 .0210 . 0007 
316 925 35 000 . 0250 .0011 
344 090 38 000 JOT ect e oe sn 
362 200 40 000 . 0297 . 0025 
371 255 41 000 HOBO a 
380 310 42 000 20322 ls ues dnnsinainin 
389 365 43 000 . 0334 . 0042 
398 420 44 000 JO382 dus saate 

407 475 45 000 . 0367 .0060 | Elastic limit; approximate. 
416 530 46 000 #0305 Lia 
425 585 47 000 Bd ee erates ons 
434 640 48 000 .0470 0150 
443 695 49 000 20585 tassios 
452 300 40 B50 le Ls ts ieee vse Ultimate strength.   

The column deflected sidewise (to west) at middle
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No. 2094. 

Built I column. 
Figure 4. Nickel steel. 
Length of column, 2 ft. 7.92 in. 
Weight, 88 1b. 
Sectional area, 9.07 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 3 ft. 4.92 in. 

  

  

  

Applied loads. In gaged length. 

¢ Remarks. 
3 ompres- 

Total. Per sq. in. Sio7. Set. 

Lb. Lb. In. In. 
9 070 1 000 0. 0. 

45 350 5 000 0008 0003 
90 700 10 000 0037 0007 

136 050 15 000 0070 0005 
181 400 20 000 0107 0007 
226 750 25 000 0146 0009 
272 100 30 000 0188 0010 
317 450 35 000 0235 0015 
344 660 38 000 0268 0023 
362 800 40 000 0297 0030 
371 870 41 000 0310 heed 
380 940 42 000 1 RG Se 
390 010 43 000 0338 0047 
399 080 44 000 0358 a aes noses 
408 150 45 000 . 0370 0059 
417 220 46 000 JO380 i aa Elastic limit; approximate. 
426 290 47 000 DLS ae 
435 360 48 000 . 0451 .0125 
444 430 49 000 wDBL5 tl saleii iso a 
453 500 50 000 . 0595 . 0250 
462 570 51 000 Dl Fotemnia zs ood 
471 640 52 000 . 0890 . 0533 
471 900 523030 [anaimnian wns rshie mms dacess Ultimate strength.             
  

Pins vertical. The column deflected sidewise (to west) at middle 
of length.
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No. 2095-1. 
Built I column. 
Figure 3. Nickel steel. 
Length of column, 11.40 in. 
Weight, 32 Ib. 
Sectional area, 9.24 sq. in. 
Pin ends: Figure 10. 
Length from center to center of pins, 20.40 in. 
  

Applied loads. In gaged length. 

  
Remarks. 

Compres- Set Total. Per sq. in. Sion. 

  

  Lb. Lb. In. In. 
705 900 V0-808 A. i daiad avn re iE Ultimate strength.             

The column failed by buckling the flanges and web plate. 

No. 2095-2 
Built I column. 
Figure 3. Nickel steel. 
Length of column, 11.48 in. 
Weight, 32 1b. 
Sectional area, 9.17 sq. in. 
Pin ends: Figure 10. 
Length from center to center of pins, 20.48 in. 
  

  

  

  

Applied loads. In gaged length. 

6 Remarks. 
$ Jompres- 

Total. Per sq. in. Som Set. 

Lb. Lb. In. In 
722 200 FO TB0 faa cine is fens Ponies Ultimate strength.             
  

The column failed by buckling the flanges and web plate. 

No. 2095-3. 
Built I column. 
Figure 3. Nickel steel. 
Length of column, 11.40 in. 
Weight, 32 1b. 
Sectional area, 9.24 sq. in. 
Pin ends: Figure 10. 
Length from center to center of pins, 20.40 in. 
  

  

  

  

Applied loads. In gaged length. 

C Remarks. 
i ompres- Total. Per sq. in. ion. Set. 

Lb. Lb. In. In. : 
- 710 100 6:80 Lovet il Vettes Ultimate strength.             
The column failed by buckling the flanges and web plate.
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; No. 2096-1. 
Built I column. 
Figure 3. 60 000-lb. carbon steel. 
Length of column, 11.40 in. 
Weight, 31 1b. 
Sectional area, 8.93 sq. in. 
Pin ends: Figure 10. 
Length from center to center of pins, 20.40 in. 
  

  

  

  

Applied loads. In gaged length. 

Remarks. 

Total. | Per sq. in. Corapress Set. 

Lb. Lb. In. In. 
495 300 BABE icecicintveloevunioi vie Ultimate strength.         
  

The column failed by buckling the flanges and web plate. 

No. 2096-2. 
Built I column. 
Figure 3. 60 000-lb. carbon steel. 
Length of column, 11.40 in. 
Weight, 31 1b. 
Sectional area, 8.93 sq. in. 
Pin ends: Figure 10. 
Length from center to center of pins, 20.40 in. 
  

  

  

  

Applied loads. In gaged length. 

C Remarks. 
s ompres- 

Total. Per sq. in S00. Set. 

Lb. Lb. In. In. 
496 700 BEB) iis wes nli nae nns Ultimate strength.         
  

The column failed by buckling the flanges and web plate. 

No. 2096-3. 
Built I column. 
Figure 3. 60 000-1b. carbon steel. 
Length of column, 11.42 in. 
Weight, 31.5 1b. 
Sectional area, 9.06 sq. in. 
Pin ends: Figure 10. 
Length from center to center of pins, 20.42 in. 
  

  

  

  

Applied loads. In gaged length. 

Remarks. 

Total. Per sq. in. Dom ress Set. 

Lb. Lb. In In 
490 400 53128 LL. ins aalea se snsien ins Ultimate strength.       
  

The column failed by buckling the flanges and web plate. 
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No. 2097-1. 
Built I column. 
Figure 3. 70 000-1b. carbon steel. 
Length of column, 11.42 in. 
Weight, 32 1b. 
Sectional area, 9.22 sq. in. 
Pin ends: Figure 10. 
Length from center to center of pins, 20.42 in. 
  

  

  

Applied loads. In gaged length. 

e Remarks. 
: ompres- 

Total. Per sq. in. Rod, Set. 

Lb. Lb. In. In 
477 200 OL O80: Vuusisiciivaasnalesnnonnsins ss Ultimate strength.             

Pins vertical. The column failed by buckling the flanges on one 
side of plate and deflecting sidewise at middle of length. 

No. 2097-2. 
Built I column. 
Figure 3. 70 000-1b. carbon steel. 
Length of column, 11.40 in. 
Weight, 32 1b. 
Sectional area, 9.23 sq. In. 
Pin ends: Figure 10. 
Length from center to center of pins, 20.40 in. 
  

  

  

Applied loads. In gaged length. 

C Remarks. 

Total. | Per sq. in. fo jd Set. 

Lb. Ib. In. In. 
598 500 B4-840 lou inan nmin wireien ev Ultimate strength.               

The column failed by buckling the flanges and web plate. 

No. 2097-3. 
Built I column. 
Figure 3. 70 000-1b. carbon steel. 
Length of column, 11.42 in. 
Weight, 32 lb. 
Sectional area, 9.22 sq. in. 
Pin ends: Figure 10. 
Length from center to center of pins, 20.42 in. 
  

  

  

Applied loads. In gaged length. 

C Remarks. 
: Jompres- Total. Per sq. in. Sion, Set. 

Lb. Lb. In. In. 
601 700 88 2005-4. sss sess err re ne Ultimate strength.               

The column failed by buckling the flanges and web plate.
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Built I column. 

STEEL COLUMN PROGRAM. 

No. 2098. 

Figure 2. 70 000-1b. carbon steel. 
Length of column, 3 ft. 5 in. 
Weight, 161 Ib. 
Sectional area, 13.20 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 
Flat ends. 

  

  

  

          

Applied loads. In gaged length. 

: C Remarks. 
: ‘ompres- 

Total. Per sq. in. sion. Set. 

Lb. Lb. In. In. 
13 200 1 000 0. 0. Initial load. 
66 000 5 000 .0026 .0003 

132 000 10 000 . 0061 . 0003 
198 000 15 000 0100 . 0005 
264 000 20 000 0133 . 0005 
330 000 25 000 0171 .0007 
369 600 28 000 SOIT sein. 
396 000 30 000 .0215 .0015 
409 200 31 000 0225. To. casas 
422 400 32 000 L080 dou 
435 600 33 000 .0250 .0028 | Scaling begins. 
448 800 34-000 O00. oe Elastic limit. 
462 000 35 000 .0287 .0052 
475 200 36 000 20313 Nano evadi ion 
488 400 37 000 0307  [.amearini 
501 600 38 000 . 0540 0285 
514 8C0 39 000 +0330. | vanes sr 
523 600 BI O80 J kere enemas: Ultimate strength. 

  

The column failed by buckling the flanges. 

 



Built I column. 

STEEL: COLUMN PROGRAM. 

No. 2099. 

Figure 2. 70 000-1b. carbon steel. 
Length of column, 3 ft. 5.05 in. 
Weight, 162 1b. 
Sectional area, 13.27 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 
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Flat ends. 

Applied loads. In gaged length. 

0 Remarks. 
: ompres- 

Total. Per sq. in. Sod, Set. 

Lb. Lb. In. In. 
13 270 1 000 0. 9. Initial load. 
66 350 5 000 .0020 .0002 

132 700 10 000 .0050 . 0005 
199 050 15 000 . 0090 . 0005 
265 400 20 000 .0127 .0007 
331 750 25 000 .0165 . 0008 
371 560 28 000 .0192 .0010 
398 100 30 000 .0210 .0014 
411 370 31 000 0220: Xi eee 
424 640 32 000 20232 eneiivniens. 
437 910 33 000 .0243 .0022 
451 180 34 000 JAZ LC se 
464 450 35 000 .0276 0040 Elastic limit. 
477 720 36 0CO JOB80 Nudes denies, 
490 990 37 000 B83. venation 

504 260 38 000 . 0455 .0203 
517 530 39 000 | os JE NT ee 
536 800 0 G02 nase in aes Rees eda Ultimate strength.             

The column failed by buckling the flanges and web plate.
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Built I column. 

STEEL COLUMN PROGRAM, 

No. 2100. 

Figure 2. 70 000-1b. carbon steel. 
Length of column, 3 ft. 5 in. 
Weight, 162 1b. 
Sectional area, 13.29 sq. in. 
Gaged length, ‘taken on edge of web plate, 20 in. 

  

  

  

Flat ends. 

Applied loads. In gaged length. 

C Remarks. 
3 ompres- 

Total. Per sq. in. Hoa. Set. 

Lb. Lb. In. In. 
13 290 1 000 0. 0. 
66 450 5 000 . 0020 0. 

132 900 10 000 . 0052 0. 
199 350 15 000 0086 . 0001 
265 800 20 000 0121 0002 
332 250 25 000 0161 . 0003 
372 120 28 000 0188 . 0007 

398 700 30 000 0207 . 0010 
411 990 31 000 OS aa 
425 280 32 000 O22 ein 
438 570 33 000 0240 . 0017 
451 860 34 000 0252 ence: Elastic limit 

465 150 35 000 0272 . 0030 
478 440 36 000 W008: 4. ..onen iin 
491 730 37 000 BH cadets 
505 020 38 000 0438 . 0188 
518 310 39 000 0860 1: een ts : 
554 700 ALT38 Hee. eas dala en Ultimate strength             

The column failed by buckling the flanges and web plate. 

 



Built I column. 

STEEL COLUMN PROGRAM. 

No. 2101. 

Figure 4. 60 000-1b. carbon steel. 
Length of column, 2 ft. 7.91 in. 
Weight, 87 1b. 
Sectional area, 8.96 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 3 ft. 4.91 in. 
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Applied loads. In gaged length. 

O Remarks. 
% ompres- Total. Per sq. in. sioa, Set. 

Lb. Lb. In. In. 
8 960 1 000 0. 0. 

44 800 5 000 . 0025 0. 
89 10 000 . 0057 0. 

134 400 15 000 . 0092 . 0002 
179 200 20 000 . 0132 0007 
224 000 25 000 0185 0020 
232 960 26 000 0107 1 ooo. 
241 920 27 000 SOL tees 
250 880 28 000 . 0227 . 0040 
259 840 29 000 9245 a Elastic limi 
268 800 30 000 . 0270 . 0067 
277 760 31 000 0306: Gi. ies 
286 720 32 000 «0355. 1. isan 
295 680 33 000 . 0425 0202 
304 640 34 000 +OB88 1 lias 
313 600 35 000 0850 0680 
345 600 BRT. coinage esas Ultimate strength.   
  

Pins vertical. 
middle of length. 

The column deflected sidewise (to east) at about
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Built I column. 

STEEL COLUMN PROGRAM. 

No. 2102. 

Figure 4. 60 000-lb. carbon steel. 
Length of column, 2 ft. 7.94 in. 
Weight, 87.5 1b. 
Sectional area, 9.01 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 3 ft. 4.94 in. 

  

  

  

    

Applied loads. In gaged length. 

C Remarks. 
: ompres- 

Total. Per sq. in. Sion. Set. 

Lb. Lb. In. 
9 010 1 000 0. 

45 050 5 000 . 0012 
90 100 10 000 . 0041 . 

135 150 15 000 . 0080 
180 200 20 000 .0123 

207 230 23 000 . 0155 Rested about 41 hours. 
9 010 1 000 0017 

207,230 23 000 .0155 
216 240 24 000 0164 
225 250 25 000 0173 
234 260 26 000 0190 
243 270 27 000 0205 
252 280 28 000 0219 
261 290 29 000 20238 Ne ts 
270 300 30 000 . 0255 . 0055 Elastic limit. 
279 310 31 000 JO288 Yovea.iuanss 
288 320 32 000 OBS 00 
297 330 33 000 0355 0140 
306 340 34 000 O34) ioe. 
315 350 35 000 0760 . 0545 
324 360 36 000 1250 .1015 
366 800 AO 710. cece tt mn mans Ultimate strength. 

  

          

Pins vertical. 
wise (to west) at middle of length. 

The column buckled the flange and deflected side-



Built I column. 

STEEL COLUMN PROGRAM. 

No. 2103. 

Figure 4. 60 000-1b. carbon steel. 
Length of column, 2 ft. 7.92 in. 
Weight, 87 1b. 
Sectional area, 8.96 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 3 ft. 4.92 in. 
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Applied loads. In gaged length. 

C Remarks. 
: ompres- 

Total. Per sq. in. Sioa, Set. 

Lb. Lb. In. In. 
8 960 1 000 0. 0. 

44 800 5 000 .0020 .0002 
89 600 10 000 . 0067 . 0003 

134 400 15 000 .0105 . 0005 
179 200 20 000 0145 .0010 
206 080 23 000 0172 .0015 
224 000 25 000 0190 .0020 
232 960 26 000 GD19S.: 1... sna 
241 920 27 000 O20. V.o 00 
250 880 28 000 . 0222 .0035 
259 840 29,000 0240, ou. tae 
268 800 30 000 . 0261 . 0057 
277 760 31 000 O28] Tos nana Elastic limit. 
286 720 32 000 0330 1c. canan iis 
295 680 33 000 . 0408 0178 
304 640 34 000 «0405 lisissss asses 
313 600 35 000 0730 . 0525 
322 560 36 000 1390 1155 
338 800 STB: Neos bene Slo as nes Ultimate strength.     

Pins vertical. 
of length. 

The column deflected sidewise (to east) at middle



160 STEEL COLUMN PROGRAM. 

No. 2104. 

Built I column. 
Figure 4. 70 000-1b. carbon steel. 
Length of column, 2 ft. 7.90 in. 
Weight, 89 1b. 
Sectional area, 9.19 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 3 ft. 4.90 in. 

  

  

  

Applied loads. In gaged length. 

C Remarks. 
i Jompres- 

Total. Per sq. in. sion. Set. 

Lb. Lb. In. In. 
9 190 1 000 0. 0. 

45 950 5 000 . 0020 . 0002 
91 900 10 000 0050 0. 

137 850 15 000 0086 . 0003 
183 800 20 000 0124 . 0005 
229 750 25 000 0168 .0011 
257 320 28 000 0202 .0018 
275 700 30 000 .0225 .0027 
284 890 31 000 20280 evsinnannani 
294 080 32 000 0235) (aaninsisnnasate 
303 270 33 000 . 0266 .0045 | Elastic limit, approximate. 
312 460 34 000 0237 lewemansisses 
321 650 35 000 0311 .0070 
330 840 36 000 0340 |.ernresnasen 
340 030 37 000 0870 sus insnanss 
349 220 38 000 .0425 0160 
358 410 39 000 00200: 2 Canes a es 
367 600 40 000 0595 0317 
376 790 41 000 0VSE Toewncecssces 
385 980 42 000 1150 .0875 
452 800 A:270) ue dose Fue nels tet nai en Ultimate strength.             
  

Pins vertical. The column deflected sidewise (to west) at middle 
of length.



STEEL COLUMN PROGRAM. 161 

No. 2105. 

Built I column. 
Figure 4. 70 000-1b. carbon steel. 
Length of column, 2 ft. 7.90 in. 
Weight, 88.5 Ib. 
Sectional area, 9.13 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 3 ft. 4.90 in. 

  

  

    

Applied loads. In gaged length. 

Remarks. 

Total. | Per sq. in. Tou) pres Set. 

Lb Lb. In In 
9 130 1 000 0 0 

45 650 5 000 0019 0005 
91 300 10 000 0054 0006 

136 950 15 000 0090 0007 
182 600 20 000 0132 0010 
228 250 25 000 0180 0014 
255 640 28 000 0204 0020 
273 900 30 000 0220 0025 
283,030 31 000 0285 Beers sess 
292 160 32 000 0240 zine... 
301 290 33 000 0257 0035 
310 420 34 000 20270 Joneanossszns 
319 550 35 000 . 0288 .0051 | Rested 1.5 hours. 
328 680 36 000 0307 omnes tain Elastic limit. 
337 810 37 000 20345 Sl vies ianin 
346 940 38 000 . 0415 .0162 | Scaling begins. 
356 070 39 000 0400 3 earns. 
365 200 40 000 0600 0343 
374 330 41 000 | 0730 ifrmni ssn inn 
383 460 42 000 1340 .1045 
445 100 AS 74D [oo vain) reeds vis Ultimate strength.             
  

Pins vertical. Column deflected sidewise (to east) at middle of 
length. 

68604°—H. Doc. 1089, 61-3——12
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Built I column. 

STEEL: COLUMN PROGRAM. 

No. 2106. 

Figure 4. 70 000-1b. carbon steel. 
Length of column, 2 ft. 7.91 in. 
Weight, 89 lb. 
Sectional area, 9.18 sq. in. 
Gaged length, taken on edge of web plate, 20 in. 
Pin ends: Figure 10. 
Length, from center to center of pins, 3 ft. 4.91 in. 

  

  

  

          

Applied loads. In gaged length. 

e Remarks. 
3 ompres- x 

Total. Per sq. in. Sion. Set. 

Lb. Lb. In. In. 
9 180 1 000 0. 0. 

45 900 5 000 . 0011 0. 
91 800 10 000 . 0040 . 0002 

137 700 15 000 .0075 . 0002 
183 600 20 000 .0114 . 0003 
229 500 25 000 0155 . 0003 
257 040 28 000 0180 . 0007 
275 400 30 000 0203 .0011 
284 580 31 000 20213 LL. 
293 760 32 000 0225 |. ves eivics 
302 940 33 000 . 0240 . 0023 
312 120 34 000 «0200 

321 300 35 000 .0275 0040 | Elastic limit; approximate. 
330 480 36 000 «0207 Vi 
339 660 37 000 0335 | eigen: Scaling begins. 
348 840 38 000 0395 0138 
358 020 39 000 BiB oy eta esa 
367 200 40 000 . 0575 0315 
376 380 41 000 JOSE oot 
385 £60 42 000 .1341 1060 
448 800 43:880 Lo. Sac Ultimate strength. 

  

Pins vertical. 
length. 

Column deflected sidewise (to east) at middle 

  
of



STEEL COLUMN PROGRAM. 163 

No. 2107. 
Built I column. 
Figure 5. 70 000-1b. carbon steel. 
Length of column, 6 ft. 0.90 in. 
Weight, 200.5 1b. 
Sectional area, 9.21 sq. in. 
Gaged length, taken on edge of web plate, 50 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 6 ft. 9.90 in. 

  

  

  

Applied loads. In gaged length. 

" Remarks. 
: ompres- 

Total. Per sq. in. sion. Set. 

b. Lb. In. In 
9 210 1 000 0. 0 

46 050 5 000 0050 , 0009 
92 100 10 000 0130 .0010 

138 150 15 000 0210 . 0012 
9 210 1 000 O05. inane Rested under initial load 1 hour. Micrometer re- 

set at .1988 in. 
138 150 15 000 . 0225 . 0025 
184 200 20 000 . 0325 . 0027 
230 250 25 000 .0411 . 0040 
257 880 28 000 . 0470 . 0050 
276 300 30 000 . 0525 . 0062 
285 510 31 000 0580 Jessen rninn 
294 720 32 000 O57 fea. 
303 930 33 000 . 0610 . 0095 
313 140 34 000 JOB58 
322 350 35 000 .0715 .0170 
331 560 36 000 $0825 Aen rrvie ans? Scaling begins. 
340 770 37 000 O00 Vass 
348 800 OT B70. oj. oid vesrsn sla r a ee Ultimate strength.               

Pins vertical. Sudden springing of the column sidewise (to west) 
occurred when maximum load was reached.
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Built I column. 

STEEL COLUMN PROGRAM. 

No. 2108. 

Figure 5. 70 000-1b. carbon steel. 
Length of column, 6 ft. 0.90 in. 
Weight, 200.5 lb. 
Sectional area, 9.21 sq. in. 
Gaged length, taken on edge of web plate, 50 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 6 ft. 9.90 in. 

  

  

  

          

Applied loads. In gaged length. 

C Remarks. 
3 Jompres- 

Total. Per sq. in. Sion. Set. 

Lb. Lb. In In. 
9 210 1 000 0. 0. 

46 050 5 000 .0120 0. 
92 160 10 000 . 0220 . 0002 

138 150 15 000 . 0310 . 0004 
184 200 20 000 . 0401 . 0013 
230 250 25 000 . 0494 . 0030 
257 880 28 000 . 0554 . 0050 
276 300 30 000 . 0597 . 0065 
285 510 31 000 OBR een as 
294 720 32 000 ALE a 
303 930 33 000 . 0678 . 0105 
313 140 34 000 SOUL ol ce ris 
322 350 35 000 . 0755 0151 
331 560 36 000 +0810 Neca 
340 770 37 000 0028 eee ee Scaling begins. 
349 500 BL O40. {iii int Nee snstoronis Ultimate strength. 

  

Pins vertical. Sudden springing of the column sidewise (to west) 
occurred when maximum load was reached. 

 



STEEL COLUMN PROGRAM. = 165 

No. 2109. 
Built I column. 
Figure 5. 70 000-1b. carbon steel. 
Length of column, 6 ft. 0.91 in. 
Weight, 201.5 1b. 
Sectional area, 9.25 sq. in. 
Gaged length, taken on edge of web plate, 50 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 6 ft. 9.90 in. 

  

  

  

Applied loads. In gaged length. 

a Remarks. 
3 ‘ompres- 

Total. Per sq. in. Son. Set. 

b. b. In. In 
9 250 1 000 0. 0. 

46 250 5 000 0038 0 
92 500 10 000 0120 0. 

138 750 15 000 0208 0. 
185 000 20 000 0300 0002 
231 250 25 000 0400 0007 
259 000 28 000 0464 0015 
si vases 1 000 .0025 |............| Rested under initial load over night. 
259 000 28 000 0480 0028 
277 500 30 000 0528 0037 
286 750 31 000 0555 Fowaisauunss 
296 000 32 000 0533“ juccamsnswnns 
305 250 33 000 0620 0065 
314 500 34 000 0681 i. ost 
323 750 35 000 0704 0108 
333 000 36 000 0745 foevmieearsins 
342 250 37 000 0510" 1... oui 
351 500 38 000 0915 . 0262 
358 700 BRNO ee coisas tuna onnichn aie vis Ultimate strength.           
    
Pins vertical. Sudden springing of the column sidewise (to east) 

occurred when maximum load was reached.



166 STEEL COLUMN PROGRAM. 

No. 2110. 

Built I column. 
Figure 5. Supposed to be 60 000-1b. carbon steel. 
Length of column, 6 ft. 0.96 in. 
Weight, 197 1b. 
Sectional area, 9.03 sq. in. 
Gaged length, taken on edge of web plate, 50 in. 
Pin ends: Figure 10. 
Length, from center to center of pins, 6 ft. 9.96 in. 

  

  

  

Applied loads. In gaged length. 

3 Remarks. 
3 lompres- Total. Per sq. in. ion Set. 

Lb. Lb. In. In. 
9 030 1 000 0. 0. 

45 150 5 000 . 0050 0. 
90 300 10 000 .0135 0. 

135 450 15 000 . 0230 . 0005 
180 600 20 000 . 0330 .0015 
225 750 25 000 . 0453 . 0045 
234 780 26 000 SO4800 1 vata as 
243 810 27 000 20510 fe... 
252 840 28 000 . 0541 .0075 
261 870 29 000 OOS etre oh sn ae 
270 900 30 000 . 0620 .0115 
279 930 31 000 LL 
288 960 32 000 7 ES 
297 990 33 000 . 0940 . 0135 
302 500 BB AOD iene eum niien tn Ultimate strength.               

Pins vertical. Column deflected sidewise (to east) at middle of 
length.



Built I column. 

STEEL COLUMN PROGRAM. 

No. 2111. 

Figure 5. Supposed to be 60 000-1b. carbon steel. 
Length of column, 6 ft. 0.96 in. 
Weight, 196 1b. 
Sectional area, 8.98 sq. in. 
Gaged length, taken on edge of web plate, 50 in. 
Pin ends: Figure 10. 
Length, from center to center of pins, 6 ft. 9.96 in. 
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Applied loads. In gaged length. 

0 Remarks. 
3 ompres- 

Total. Per sq. in. sion. Set. 

Lb. Lb. In. In. 
8 980 1 000 0. 0. 

44 900 5 000 . 0055 0. 
89 800 10 GOO 0141 0. 

134 700 15 000 0235 . 0005 
179 600 20 000 0340 0020 
206 540 23 000 0410 0035 
215 520 24 000 0438 lcci. suness 
224 500 25 000 . 0460 . 0050 
233 480 26 000 L490 fo. iia, 
242 460 27 000 0520: A: ons ues vtls 
251 440 28 000 0550 . 0085 
260 420 29 000 0590 V.c.noo uss 
269 400 30 000 . 0630 0125 
278 380 31 000 +0080 ~ L.o..onieoie, 
287 360 32 000 SOUS fe levsaiies 
296 340 33 000 0860 0300 
307 500 S420 1... sailed aol Ultimate strength.     

Pins vertical. 
length. 

Column deflected sidewise (to west) at middle of



168 STEEL COLUMN PROGRAM. 

No. 2112. 

Built I column. 
Figure 5. Supposed to be 60 000-1b. carbon steel. 
Length of column, 6 ft. 0.93 in. 
Weight, 196 1b. 
Sectional area, 8.99 sq. in. 
Gaged length, taken on edge of web plate, 50 in. 
Pin ends: Figure 10. 
Length, from center to center of pins, 6 ft. 9.93 in. 

  

  

  

Applied loads. In gaged length. 

& Remarks. 
: Jompres- 

Total. Per sq. in. Sion: Set. 

Lb. Lb. In. In. 
8 990 1 000 0. 0. 

44 950 5 000 . 0054 0. 
89 900 10 600 .0138 0. 

134 850 15 000 .0230 . 0005 
179 800 20 000 . 0325 . 0015 
206 770 23 000 . 0395 10025 
215 760 24 000 LO400 0. 
224 750 25 000 .0445 . 0038 
233 740 26 000 +0273 Tuan 
242 730 27 000 +OB00 sain. taney 
251 720 28 000 .0530 . 0068 
260 700 29 000 20088 Noesvinisina 
269 700 30 000 . 0600 .0101 
278 690 31 000 S001 ata sees 
287 630 32 000 00 aaa ls 
266 670 33 000 . 0830 . 0280 
303 600 BB T70 1 cach irniniive nn att anny Ultimate strength.               

Pins vertical. Column deflected sidewise (to west) at middle 
length. 

of



Built I column. 

STEEL COLUMN PROGRAM. 

Figure 5. Nickel steel. 
Length of column, 6 ft. 0.90 in. 
Weight, 198 1b. 

No. 2113. 

Sectional area, 9.09 sq. in. 
Gaged length, taken on edge of web plate, 50 in. 
Pin ends: Figure 10. 
Length from center to center of pins, 6 ft. 9.90 in. 
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Applied loads. In gaged length. 

G Remarks. 
: ompres- 

Total. Per sq. in. Son Set. 

Lb. Lb In. In. 
9 090 1 000 0. 0. 

45 450 5 000 . 0065 0. 
90 900 10 000 .0150 —. 0002 

136 350 15 000 .0240 —. 0001 
181 800 20 000 .0325 0. 
209 070 23 000 . 0380 0. 
227 250 25 000 .0415 . 0001 
254 520 28 000 . 0472 . 0004 
272 700 30 000 .0510 . 0006 
299 970 33 000 . 0567 .0011 
318 150 35 000 .0610 .0015 
327 240 36 000 BEBO: Lo. he setsns 
336 330 37 000 0852 l..uuesediva 
345 420 38 000 . 0675 .0038 
354 510 39 000 20500 Liana tions 
363 600 40 000 .0720 0040 
72 690 41 000 0745 Bl Lk nd 

381 780 42 000 00 Tone tins 
390 870 43 000 .0797 0065 | Elastic limit: approximate. 
399 960 44 000 0832 te iiiern hate ae 
409 050 45 000 . 0868 0100 
418 140 46 000 JOD: nonin nes 
427 230 47 000 005 Ms assy 
436 320 48 000 1085 0260 
439 900 48300 i ee ear SE Ultimate strength.   
  

Pins vertical. 
when maximum load was reached. 

Sudden springing of the column (to west) occurred



170 STEEL COLUMN PROGRAM. 

No. 2114. 

Built I column. 
Figure 5. Nickel steel. 
Length of column, 6 ft. 0.98 in. 
Weight, 198 Ib. 
Sectional area, 9.08 sq. in. 
Gaged length, taken on edge of web plate, 50 in. 
Pin ends: Figure 10. 
Length, from center to center of pins, 6 ft. 9.98 in. 

  

  

  

Applied loads. In gaged length. 

a Remarks. 
: ompres- Total. Per sq. in. Cio Set. 

Lb. Lb. In. In 
9 080 1 000 0. 0. 

45 400 5 000 . 0060 0. 
90 800 10 000 .0142 0. 

136 200 15 000 . 0230 0 
181 600 20 000 . 0320 0. 
227 000 25 000 . 0408 . 0004 
272 400 30 000 . 0505 .0010 
299 640 33 000 .0570 .0019 
317 800 35 000 . 0610 .0025 
345 040 38 000 . 0685 . 0043 
354 120 39 000 0708 onc 
363 200 40 000 .0738 . 0057 
372 280 41 000 JO708 aaa aioe 
381 360 42 000 0195 li.o.ivneanees 
390 440 43 000 .0825 .0091 | Elastic limit; approximate. 
399 520 44 000 JO862 0 eile 
408 600 45 000 . 0900 .0125 
417 680 46 000 0030 Nas 
426 760 47 000 .1020 .0250 
439 800 Ae a te Se Ultimate strength.             
  

Pins vertical. Sudden springing of the column (to west) occurred 
when maximum load was reached.



STEEL COLUMN PROGRAM. 171 

No. 2115. 

Built I column. 
Figure 5. Nickel steel. 
Length of column, 6 ft. 0.98 in. 
Weight, 198 Ib. 
Sectional area, 9.08 sq. in. 
Gaged length, taken on edge of web plate, 50 in. 
Pin ends: Figure 10. 
Length, from center to center of pins, 6 ft. 9.98 in. 

  

  

  

Applied loads. In gaged length. 

Remarks. 
Jompres- 

Total. Per sq. in. sion. Set. 

Lb. Lb. In. In. 
9 080 1 000 0. 0. 

45 400 5 000 0061 0. 
90 800 10 000 .0150 0. 

136 200 15 000 .0240 0. 
181 600 20 000 .0330 0. 
227 000 25 000 0420 .0002 
272 400 30 000 0520 0011 
299 640 33 000 0580 .0020 
317 800 35 000 0626 .0028 
345 040 38 000 . 0698 . 0045 
354 120 39 000 0725 len essnnsisn 
363 200 40 000 0755 0061 
372 280 41 000 LOTS ae 
381 360 42 000 OBIS Jars vie Hainan 
390 440 43 000 .0841 .0097 | Elastic limit; approximate. 
399 520 44 000 O88 nie 
408 600 45 000 . 0925 0145 
417 680 46 000 0950 f....--.e80-> 
426 760 47 000 . 1050 .0255 
439 900 40400 = Juusdnsisasssefenninncrnsrs Ultimate strength.             
  

Pins vertical. Sudden springing of the column (to west) occurred 
when maximum load was reached.



No. 2116. 

Built I column. 
Figure 1. 70 000-1b. carbon steel. 
Length of column, 13 f¢., 8.75 in. 
Weight, 654.5 1b. 
Sectional area, 13.63 sq. in. 
Gaged lengths of 50 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3 on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal, 0.10 in. to west on one angle on east side top. Vertical, 0. 
Web plate: Horizontal, 0; vertical, 0.02 in. down. 
Flat ends. 
Counterweighted at middle. 
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In gaged length. 

Applied loads. Deflections. 

No. 1. No. 2. No. 3. No. 4. Remarks. 

Per Com- Q Com- Com- Com- Hori- : 
Total. | sq. in. |pression.| Set |pression.| Set: pression. | 5% | pression. | Set: zontal. Set. | Vertical. | Set. 

Lb. Lb. In. In. In. In In. In In. In. In. In. In. In. 
13 630 1 000 0. 0. 0. 0 0. 0 0. 0, 0. 0. 0. 0. 
68 150 5 000 . 0067 . 0002 .0072 0003 . 0065 0008 . 0067 0. 0. 0. 0. 0. 

136 300 10 000 .0156 0003 . 0156 0004 . 0158 0012 .0151 . 0001 0. 0. 0. 0. 
204 450 15 000 . 0245 . 0005 . 0241 0006 . 0245 0014 . 0240 . 0002 0. 0. 0. 0. 
272 600 20 000 . 0335 .0013 .0329 0009 .0331 0017 .0325 0004 0. 0. 0. 0. 
340 750 25 000 . 0438 . 0029 0420 0018 .0425 0030 .0375 .0014 0 0. 0. 0. 
381 640 28 000 . 0505 . 0044 0482 0030 . 0487 0042 . 0477 .0025 0. 0. 0. 0. 
395 270 29 000 0 RR 0504 [........0. LOBID Tos oils un ala 2 B08 1 ee 0. 0. 0. 0. 
408 900 30 000 . 0554 . 0056 0525 0040 . 0534 0053 . 0521 .0035 0. 0. 0. 0. 
422 530 31 000 20582 1c 0548 1uianaceans 20557 [a vaannminn OD ania aoues 0. 0. 0. 0. 
436 160 32 000 LOB1Y Jc. Louis OT0S Yoo vsusisos 20515 [ne cite wut an O58B an ie ann 0. 0. 0. 0. 
449 790 33 000 . 0648 . 0095 0583 0052 . 0583 0053 . 0656 0112 1.02 .02 0. 0. 
463 420 34 000 .0730 . 0265 0560 | -.0018 .0510 | 4.0037 . 0983 . 0362 1.17 14 0. 0. 
473 100 BE TRO omit oe ld vie Sl fe No Se cei i il ell I a le a ee i eS be BE Ultimate strength. 

1' West. 

Column deflected sidewise (to west) at middle of length. 
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No. 2117. 
Built I column. 
Figure 1. 70 000-1b. carbon steel. 
Length of column, 13 ft., 8.84 in. 
Weight, 652 1b. 
Sectional area, 13.56 sq. in. 
Gaged lengths of 50 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Comprassometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal, 0.05 in. to east on one angle on west side top. Vertical, 0. 
On web plate: Horizontal, 0; vertical, 0. 
Flat ends. 
Counterweighted at middle. 
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In gaged length. 

  

  

  

Applied loads. Deflections. 

No. 1. No. 2. No. 3. No. 4. 

Remarks. 

Per Com- Com- Com- Com- Hori- : 
Total. sq. in. | pression. Set. pression. Set. pression. Set. pression. Set. zontal. Set. Vertical. Set. 

Lb. b. In. In. In. In. In. In. In. In. In. In. In. In. 
13 560 1 000 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
67 800 5 000 .0072 . 0005 .0072 . 0005 .0071 .Q018 .0074 .0010 0. 0. 0. 0. 

135 600 10 000 . 0162 . 0007 . 0156 . 0009 .0175 .0027 .0157 .0010 0. 0. 0. 0. 
203 400 15 000 . 0251 .0010 .0241 .0010 . 0268 . 0032 0240 . 0008 0. 0. 0. 0. 
271 200 20 000 . 0340 .0011 .0332 .0014 0360 . 0036 . 0328 . 0007 .01 01 0. 0. 
339 000 25 000 . 0430 .0019 .0421 .0021 . 0454 . 0043 . 0425 .0010 01 01 0. 0. 
379 680 28 000 . 0496 . 0031 . 0480 . 0031 .0515 . 0055 . 0477 . 0020 .01 01 0. 0. 
393 240 29 000 OBIS... oe S089, 0538: i. avid 0508-0... SOL Oy eh edi 
406 800 30 000 0540 0040 . 0524 . 0041 . 0560 . 0065 . 0527 . 0030 01 01 0. 0. 
420 360 31 000 JO505 1. Lanes ODT ites JOBS auntie D033 Vneidis ies BOF Avnaneins 0,0, Sena 
433 920 32 000 0592 |.ouueiouain O08 ese FT HOBO5 Nude OLS {asus 0. i cies 
447 480 33 000 . 0620 .0079 . 0602 . 0069 . 0616 .0073 . 0660 0101 0. 0. 0. 0. 
461 040 34 000 . 0684 . 0155 0600 . 0040 . 0593 . 0038 . 0810 0200 .08 .08 0. 0. . 03 BO {DL DL ctl ole edie Tooele Bott ruins = 5 sD ik A] ear RYE he Ap wee ge bie rimri rie oN aml 2 BH ae TARE Ultimate strength. 447 480 33 000 JO8050. ca cats 20500 {ais vow suas JO%00 Li. ua. 0936:]......\ ci 220 ie. 0. 0. 
447 480 33 000 1210 .1000 .0294 | —.0300 0265 | +.0285 1850 1080 .61 57 .02 0. Observations taken at reduced 

load while column was yield- 
ing. Second observation 
taken 7 minutes after first. 13 560 1 000 0065 1... 20825 1 ad 082% 1, cn ianin 1049............ PB Raed 0. 0. Regio) under initial load over 
unday. 406 800 30 000 1742 .0973 .0350 | —.0322 | —.0338 | —.0321 .1833 1055 .85 .59 0. 0.                             

  

Deflected sidewise (to west) at middle of length. Test discontinued. 
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No. 2119. 

Built I column. 
Figure 1. Nickel steel. 
Length of column, 13 ft., 8.72 in. 
Weight, 636 lb. 
Sectional area, 13.23 sq. in. 
Gaged lengths of 50 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal, 0.10 in. to west, top and bottom east side, vertical, 0.08 in. to 0.12 in. down. 
On web plate: Horizontal, 0.03 in. to west; vertical 0.05 in. down. 
Flat ends. 
Counterweighted at middle. 
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In gaged length. 

  

  

  

              
  

        
  

      
  

Applied loads. Deflections: 
J N. No. 1. No. 2. No. 3. No. 4. Remarks. 

Per Com- Com- Com- Com- Hori- : 
Total. sq. in. | pression. Set. pression. Set. pression. Set. pression. Set. zontal. Set. Vertical. Set. 

Lb. Lb. In. In. In. In. In. In. In. In. In. In. 
13 230 1 000 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
66 150 5 000 . 0100 . 0020 .0075 . 0003 . 0075 . 0007 0. 0. 0. 0. 

132 300 10 000 0197 0025 . 0167 . 0003 0172 0006 0. 0. 0. 0. 
198 450 15 000 0285 . 0035 . 0260 . 0005 0260 . 0007 0. 0. 0. 0. 
264 600 20 000 0380 . 0045 0350 0008 0355 . 0012 0. 0. 0. 0. Rested under initial load over 

noon. x 
330 750 25 000 . 0435 . 0038 . 0435 . 0005 . 0442 . 0020 0. 0. 2.03 02 
370 440 28 000 . 0500 . 0040 0490 . 0005 . 0485 . 0030 0. 0. .02 02 
383 670 29 000 0530 [oi vnnsi 0805 i. dio 4 is wet +0500 Tue. iiven | ES FANG A 5 
396 900 30 000 . 0535 . 0040 0520 0006 . 0514 . 0030 0. 0. 
410 130 31 000 0560 fo iniaid dius O50 ah, 0338 [uate 00 nels midi ae 
423 360 32 000 O00. aie SOS00 Leia sees OSB Ne ce va cate 0, ile vee iviae 
436 590 33 000 0583 . 0040 . 0580 . 0012 . 0575 . 0020 0. 0. 
449 820 34 000 0585 {ue iiiion » 0610 1: 2 sa doi 0580) iii a 0. Hoda. nda 
463 050 35 000 0600 . 0050 . 0620 . 0017 . 0605 . 0040 0. 0. 
502 740 38 000 . 0635 . 0050 . 0685 . 0025 . 0670 . 0028 0. 0. 
529 200 40 000 . 0662 0050 . 0725 . 0032 0705 . 0035 0. 0. 
542 430 41 000 0872: [oust i OTAS raisins 0720 1... usin. Qala, 
555 660 42 000 O8S8 {ou viioiie AGTBD ai iisinimnied G74 fsvusbnass 0. Vee sey : 
568 890 43 000 0702 . 0060 . 0795 . 0048 . 0762 . 0050 0. 0. . 
582 120 44 000 OTE es Frei Sd JOSS Taide atinhe JOTED {ui dt aad 02103 fie ib was . 
595 350 45 000 . 0732 . 0055 . 0845 . 0066 . 0808 . 0065 0. 0. : 
608 580 46 000 0735; fowiaieiviu'u vin’ O68 fi... 20834 1... iv.at EA SERIE . 
621 810 47 000 0784 . 0040 . 0890 . 0075 . 0865 . 0053 1.01 0. y 
13 230 L000] —.0018 [.uuvuuunnn JOBE ud O04 a sa On lh ae ei . 

635 040 48 000 0820 0. . 0885 . 0077 0880 . 0041 .05 .01 .02 .02 | Rested under initial load over 
Sunday. Nearest load that 
observations could be ob- 
tained on account of the 
range of micrometer being ex- 
hausted. 

647 200 ASO a a ol a li ti dee nee he Nii ah dee sel WE ais em a ye tn aie Sa a Wd al a Te Les Sd AS ae eras Ultimate strength. 
555 660 42 000 2150 .0085 | —.0015 | —.0295 | —.0052 | —.0300 1854 . 0765 .74 “52 3.02 0. 
582 120 AA IOBOEY. od Veale lL di ena was wef 5s a fain lated SR SL a naw fie he ed 3.92 3.12 .04 .04 | Yielding rapidly. 

1 West. 2 Up. 3 Down. 

Column failed by lateral deflection. Deflecting perpendicular to the width of the web plate at middle of length. 
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No. 2118. 

Built I column. 
Figure 1. 70 000-lb. carbon steel. 
Length of column, 13 ft., 8.75 in. 
‘Weight, 649.5 1b. 
Sectional area, 13.52 sq. in. 
Gaged lengths of 50 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal 0.03 in. to west on one angle, east side bottom; vertical, 0. 
On web plate: Horizontal, 0; vertical, 0. 
Flat ends. 
Counterweighted at middle. 

SL
T 

T
N
V
I
N
O
I
d
 
N
W
A
T
O
D
 

T
H
A
I
L
S



  

In gaged lengths. 

  

  

  

Applied loads. Deflections. 
J, 3 

No. 1. No. 2. No. 3. No. 4. Remarks. 

Per Com- Com- Com- Com- Hori- ; 
Total. sq. in. | pression. Set. pression. Set. pression. Set. pression. Set. zontal. Set. Vertical. Set. 

Lb. Lb. In. In. In. In. In. In In. In. In. In. In. In. 
13 520 1 000 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
67 600 5 000 . 0065 0. . 0065 , . 0075 . 0005 . 0065 . 0001 .01 0. 0. 0. 

135 200 10 000 . 0150 0001 0160 . 0005 0160 . 0009 0148 . 0001 .01 0. 0. 0. 
202 800 15 000 0235 . 0006 0245 . 0006 . 0245 . 0009 . 0237 . 0004 .02 oO 0. 0. 
270 400 20 000 +0322 . 0007 0334 . 0008 . 0337 . 0012 . 0325 . 0005 .02 .02 0. 0. 
338 000 25 000 0410 .0018 0427 . 0013 0427 .0015 . 0417 .0013 .02 02 0. 0. 
378 560 28 000 0470 . 0030 0490 . 0026 0487 . 0030 0485 . 0025 .02 0. 0. 0. 
392 080 29 000 0492 0510 {oc im JOB13 J...00. 0. 0505 (cc.ecoaie 03 Luin ls 0. aie. 
405 600 30 000 0510 . 0040 0535 . 0034 . 0540 . 0045 . 0525 . 0030 .03 .03 0. 0. 
419 120 31 000 0539 Jounin 0559 {ia etvie. 2s 0B0D eve wins ue +0548 [uu sath 03 0, ak 
432 640 32 000 20586 1...nvuin 0585 1. ....000is 0625 |. ..nsnuiuas 0375 len ci inane 203 1. aia 0. ns ait 
446 160 33 000 . 0610 0095 0605 . 0055 . 0636 . 0097 . 0628 . 0068 0 0. 0. 0. 
459 680 34 000 . 0710 . 0225 0580 . 0002 . 0590 . 0042 . 0810 0187 .13 .10 . 01 .01 
AO 00. Blue ot ee ee oe a hs Bl Ean See bedi BY Ces hE one eh re dn aes Sn oh eR A Ci teed wb wean Ultimate strength. 
446 200 33 000 1310 |...ai ei W024. is ee 0245 1... coeeaes s 1820 ied oS Dats 1 KR Observations taken at reduced 

load while column was yield- 
ing. Second observation taken 
7 minutes after first. 

446 200 33 000 1350 0630 0205 | —.0180 .0228 | —.0128 1362 . 0610 . 54 .35 .03 .03 
A CB os hee MO i ee Be i ba ls ols weighs an See ern ts Nk a a ie Pinan he a re Cy Sy ae va Column yielding rapidly. 
338 000 25 000 2100 1310 | —.0360 | —.0450 | —.0303 | —.0382 1956 1155 1.11 .78 . 08 .03 | Nearest load that observations 

could be obtained on account 
of the range of micrometer be- 
ing exhausted.                             

  

The column failed by lateral deflection, deflecting perpendicular to the width of web plate. 
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No. 2120. 

Built I column. 
Figure 1. Nickel steel. 
Length of column, 13 ft., 8.73 in. 
Weight, 637 1b. 
Sectional area, 13.25 sq. in. 
Gaged lengths of 50 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal, 0.13 in. to east, at top, 3 ft. 11.5 in. from the north end; horizontal, 0.15 in. 

to west, at top 3 ft. 4 in. from the south end; vertical, 0. 
On web plate: Horizontal, 0.03 in. to west; vertical, 0.02 in. down. 
Flat ends. 
Counterweighted at middle. 
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In gaged lengths. 

Applicd loads. Deflections. 

No. 1. No. 2. No. 3. No. 4. Remarks. 

Per Com- , Com- Com- Com- TTori- ; 
Total. sq. in. | pression. Set. pression. Set. pression. Set. pression. Set. zontal. Set. Vertical. Set. 

Lb. Lb. In. In. In. In. In. In. In, In. In, In, In. In, 
13 250 1 000 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
66 250 5 000 . 0100 . 0005 ,0070 0. . 0095 . 0020 . 0080 .0002 0. 0. 0. 

132 500 10 000 .0200 0. . 0150 0. 0185 .0020 .0171 0. 1,01 0. 0. 0. 
198 750 15 000 .0300 , 0005 . 0238 . 0005 . 0272 .0025 . 0268 0. 01 0. 0. 0. 
265 000 20 000 . 0385 .0010 . 0325 .0008 . 0362 . 0025 . 0362 .0002 .01 0. 0. 0. 
331 250 25 000 »0490 . 0028 .0413 .0013 . 0448 . 0035 . 0458 . 0005 .02 0. 0. 0. 
397 500 30 000 0580 . 0050 , 0500 .0015 . 0540 . 0038 . 0553 . 0009 .02 0. 0. 0. 
463 750 35 000 . 0665 . 0065 . 0598 . 0030 . 0630 . 0040 . 0650 .0015 .03 .01 0. 0. 
503 500 38 000 ,0710 . 0075 0655 . 0040 . 0680 . 0060 .0722 . 0027 .03 0. 0. 0, 
530 000 40 000 ,0715 , 0060 . 0693 . 0048 .0722 . 0060 0775 . 0038 05 1.02 0. 0. 
543 250 41 000 2787. Jue sv vn bums 0720. sna vssn O87 foe am ninicn «OBO. Loess JO0 ina. 0-0 ooo 
556 500 42 000 HOTSD Liane ssnns +OT38 Jrsenwnroiss JOT60 [on snnii rise s O33 5. ons ataian OT. iesias Deans 
569 750 43 000 . 0770 . 0060 .0762 . 0062 .0770 .0070 . 0872 . 0062 .07 .03 .02 0. 
538 000 44 000 0735. 1. ane aia 0765 1. nwonouis aire OLED Novis ins ts O15 V....0 00. XR... e082 [ona 
596 250 45 000 . 0805 .0070 .0770 .0058 .0782 . 0065 .0970 | © .0093 «12 . 06 .02 0. 
609 500 46 000 . 0835 .0100 .0770 .0033 .0705 | —.0010 .1245 .0298 .24 .15 .02 .02 ' 
615 300 46 437]... 00 ek Safe te wren ans onion lenis aio tes rn oral aw wis als wa if eps Be fe er he deme) fw dh ih Re] ein min a hee in win Be Ultimate strength. 

1 West. 

At this load the column deflected rather suddenly to the west, throwing compressometers 1 and 4 from their 
gaged lengths and extending compressometers 2 and 3 beyond the range of micrometers. 
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No. 2121. 

Built I column. 
Figure 1. Nickel steel. 
Length of column, 13 ft., 8.73 in. 
Weight, 633.5 1b. 
Sectional area, 13.18 sq. i 
Gaged lengths of 50 in. ka at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3 on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflections: Horizontal, 0.10 in. to east bottom soles vertical, 0. 
On web plate: Horizontal, 0; vertical, 0. 
Flat ends. Ends of column not perfectly square. 
Counterweighted at middle. 
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In gaged lengths. 

  Deflections. 

  

  

Applied loads. E 
No. 1. No. 2. No. 3. No. 4 Remarks. 

Per Com- Com- Com- Com- Hori- : 
Total. sq. in. | pression. Set. pression. Set. pression. Set. pression. Set. zontal. Set. Vertical. Set. 

Lb. Lb. In. In. In. In In. In. In. In. In. Yn In. In. 
13 180 1 000 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
65 900 5 000 .0150 .0010 .0070 0. . 0080 0. . 0082 0. 0. 0. 0. 0. 

131 800 10 000 0200 —. 0020 .0154 —. 0005 .0172 0. .0170 —. 0004 0. 0. 0. 0. 
197 700 15 000 .0290 | —.0020 .0230 | —.0011 .0257 | —.0003 . 0255 —. 0005 0. 0. 0. 0. 
263 600 20 000 .0320 | —.0026 .0320 | —.0010 0353 0. .0344 | —.0005 0. 0. 0. 0. ® 
329 500 25 000 0400 | —.0025 .0397 | —.0010 0440 . 0002 0435 —. 0006 01 «+01 .01 .01 
395 400 30 000 . 0485 —. 0032 .0482 | —.0008 . 0528 . 0005 .0523 | —.0005 +01 1} 01 0. 
461 300 35 000 . 0623 —. 0035 .0574 —. 0006 .0610 0. .0615 0. 02 +01 01 0. 

As the sets shown above did not appear to be correct, the Somprostomeiss were readjusted at the initial load and measurements were repeated. 
13 180 1 000 0. 0. 0. 0. 0. 0. 0. 0. 0. 
65 900 5 000 0 joss 0. . 0064 0. 0: joss .0010 0: 0085 0. 0. 0. 0. 0. 
wl 800 10 000 .0175 0. .0150 0. .0185 . 0015 .0175 . 0002 0, 0. 0. 0. 
197 700 15 000 . 0250 0. . 0235 . 0002 .0275 . 0006 . 0265 0002 0. 0. 0. 0. 
263 600 20 000 . 0335 —. 0003 .0315 —. 0003 . 0350 —. 0003 . 0350 —. 0003 0. 0. 0. 0. 
329 500 25 000 0420 —. 0004 . 0398 —. 0004 . 0435 0. ‘ . 0435 —. 0003 .01 0. .01 0. 
395 400 30 000 . 0505 —. 0005 .0480 | —.0005 . 0525 —. 0005 .0520 | —.0005 0. 0. 01 01 
461 300 35 000 . 0596 0. .0570 0. .0612 0. . 0613 0. 0. 0. Ol 0. 
500 840 38 000 . 0655 . 0005 . 0628 . 0001 . 0670 . 0005 .0670 . 0005 .01 0: .02 0. 
527 200 40 000 0693 .0011 . 0659 0006 . 0705 .0011 .0710 .0012 .01 0. .02 0. 
540 380 41 000 O7204]. : ovis vue 20085 1... 00a. B73D i ils RHR RAR 1 1 Emi Da s 021 cd thinness 
553 560 42 000 OTH. Cs. 0705... 504 0730 Ve teintnns 0702 i, JOL sian OZ ona cde 
566 740 43 000 0766 . 0028 .0725 0022 .0775 .0030 .0788 . 0030 .02 0. .02 0. 
579 920 44 000 0800: .:.......: 0765 {:..5. 0804. 20810... coven an 2082851 hilo OL sun in a 02 a... 
593 100 45 000 . 0825 . 0050 .0784 0039 . 0830 . 0057 . 0860 0060 .03 .02 
606 280 46 000 O0S70 1. .....:.45. $0840. oaks O845. 1... ......- OSS Lise en AO HOD aan anaes 
619 460 47 000 . 0920 . 0088 . 0865 0115 . 0850 . 0092 1050 0162 .12 .05 .02 .02 
624 400 le dt i ait i ta tl ra at Sats A ee mites en vara tea hae il i a Re, Sle 0 Ultimate strength. 
606 280 46 000 1370 . 0438 0555 —. 0045 . 0560 —. 0065. 1545 0500 .47 .27 .02 «B24. 
593 100 45 000 0174 0760 . 0265 —. 0150 .0215 —. 0465 2025 . 0855 .82 .47 .02 .02                             
  

At 573 300, or 43 500 lb. per 
the flanges at the ends of column. 

sq. in., the column deflected 4.25 in. to the west at middle of length, also buckled 
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No. 2122. 
Built I column. 
Figure 6. Nickel steel. 
Length of column, 9 ft. 5.89 in. 
Weight, 305.5 1b.. 
Sectional area, 9.03 sq. in. : 
Gaged lengths of 38 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal, 0.04 in. to east; vertical, 0. 
On web plate: Horizontal, 0; vertical, 0. 
Pin ends: Figure 10. 
Length from center to center of pins, 10 ft. 2.89 in. 
Counterweighted at middle. 
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In gaged lengths. 

  

  

  

  

Applied loads. Deflections. 

No. 1. No. 2. No. 3. No. 4. Remarks. 

Per Com- Com- Com- Com- Hori- : 
Total. | oo in. |pression.| Set |pression.| 5% |pression.| Set |pression.| Set: zontal. Set. | Vertical. | Set. 

Lb. Ib In. In. In. “In. In In. In. In. In. In. In. In. 
9 030 1 000 0. 0. 0. 0. 0 0. 0. 0. 0. 0. 0. 0, 

45 150 5 000 0055 . 0005 .0102 . 0005 0072 . 0005 . 0065 . 0005 0. 0. 0. 0. 
90 300 10 000 0120 . 0005 L017. . 0020 0140 . 0004 .0135 . 0006 0. 0. 0. 0. 

135 450 15 000 0180 . 0004 . 0240 .0035 0215 . 0005 . 0200 .0010 0. 0. 0. 0. 
180 600 20 000 0250 . 0004 . 0315 . 0050 0285 . 0007 .0274 .0010 0. 0. up .03 .0l 
225 750 25 000 0315 .0008 . 0395 . 0065 0368 .0020 . 0340 . 0020 0. 0. .03 +01 
270 900 30 000 0382 .0010 .0473 . 0080 0454 . 0035 . 0404 . 0025 .01 0. .03 01 
316 050 35 000 0438 . 0009 . 0580 0107 0560 . 0067 . 0465 .0028 | east.05 .04 .03 .01 
343 140 38 000 . 0455 . 0006 . 0680 0145 0660 . 0098 .0473 .0028 .09 05 .03 JO} 
352 170 39 000 0048.0... JO745 au i 0720 | viiecssise O85 uvieniiva as dD VS 03 fecasieaninie 
361 200 2 000 0435 jy i . 0220 LL ge 0 .0010 .20 .10 .04 .01 
370 230 1 000 .0310 —. 010 1100 . 0450 .50 .25 .04 .01 

At this oa the column was bors) yielding. Load reduced 3 3 intial bad to re set. 
270.230. | 41 000 {....in55. I ld can fuss lemiass ss [ns sini d Bin ins wiaein ins Yon Smit mis orga aur sia alms Jitn # wis 210 eh am in 5.0/2 mime mw wi wih ine mie 0 Ultimate strength. 

Pins vertical. .1t358 700, 39 723 lb. per sq. in., the column sprung suddenly to the eastward at middle of length. 
Load fell to 81 100, 8 970 Ib. per sq. in., at which horizontal deflection was taken .. .................... 3.28 202 ia bfsvs atin 
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No. 2123. 

Built I column. 
Figure 6. Nickel steel. 
Length of column, 9 ft. 5.85 in. 
Weight, 308.5 1b. 
Sectional area, 9.13 sq. in. 
Gaged lengths of 38 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal, 0.03 in. to 0.08 in. to west; vertical, 0. 
On web plate: Horizontal, 0.05 in. to west; vertical, 0. 
Pin ends: Figure 10. 
Length from center to center of pins, 10 ft. 2.85 in. 
Counterweighted at middle. 
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In gaged lengths. 

  

  

  

    

  

Applied loads. Deflections. 

No. 1. No. 2. No. 3. No 4. Remarks, 

w 

Per Com- Com- Com- Com- Hori- : 
Total. sq. in. | pression. Set. pression. Set. pression. Set. pression. Set. zontal. Set. Vertical. Set. 

ZY. Lb. In, In. In. In. In. In. In. In. In. In. In. In. 
9 138 1000 oO. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

45 650 5 000 : 0. . 0045 0. . 0055 0. . 6090 .0015 0. 0. 0. 0. 
91 300 10 000 .0138 0. .0105 . 0004 .0120 . 0005 .0168 . 0020 0. 0. 0. 0. 

136 950 15 000 .0210 0. .0170 . 0005 0180 . 0006 0245 . 0020 Ol 0. 0. 0. 
182 600 20 000 02860 0. . 0235 .0010 . 0245 . 6010 0324 .0020 | west .03 0. 0. 0. 
228 250 25 000 . 0360 . 0002 . 0300 . 0013 0366 .0013 0398 . 0027 .03 0. 0. 0. 
273 900 30 000 . 0435 0005 . 0367 . 0020 0370 .0020 0480 . 0035 .04 0. 0. 0. 
283 030 31 600 2 0, Delile 
292 160 32 000 0, fe venenN 
301 290 33 000 +01 01 
310 420 34 000 Ol |..oioicnne 
319 550 35 000 .01 0. 
328 680 36 000 JOLuh. ...oiiih 
337 810 37 000 OL ie ein 
846 940 38 000 .02 .01 
886 070 39 000 021i 
365 200 40 000 .02 0. 
374 330 41 000 OL Lovoediagus 
383 460 42 000 -—.02 —.02 
885 200 2000 0. vans seaman tes pram ve ne eee se te Le pe sae wm dg Hew wine Sa awa ase w sms write meme cd uel conn ds Ultimate strength. Load was 

reduced, as column was 
yielding. 

The load was again advanced to obtain another reading if possible at a lower load 
Pins vertical. At 368 000 lb. the column suddenly sprung to the west, 
Load fell to 69 500 1b., at whieh horizontal deflection was taken....... 
Measurements taken on gag 

7 612   37.703 
37.782   38.169   the following loads: 

38.2 . 202 
38.175       37.709 

37.787     throwing off all the compressometers. 4.08         
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No. 2124. 

Built I column. 
Figure 6. Nickel steel. 
Length of column, 9 ft. 5.88 in. 
Weight, 305.5 1b. 
Sectional area, 9.03 sq. in. 
Gaged lengths of 38 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal, 0.03 to 0.06 in. to west; vertical, 0.02 in. down. 
On web plate: Horizontal, 0.02 in. to west; vertical, 0.02 in. down. 
Pin ends: Figure 10. 
Length from center to center of pins, 10 ft. 2.88 in. 
Counterweighted at middle. 
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In gaged lengths. 

  

  

  

  

Applied loads. Deflections. 
\f J, No. 1. No. 2. No. 3. No. 4. Remarks. 

Per Com- Com- Com- Com- Hori- ; 
Total sq. in. | pression. Set. pression. Set. pression. Set. pression. Set. zontal. Set. Vertical. Set. 

Lb. Lb. In. In. In. In. In. In. In. In. In. In. In. In. 
9 030 1 000 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

45 150 5 000 . 0057 .0001 . 0050 . 0005 . 0060 . 0005 . 0065 . 0002 0. 0. 0. 0. 
90 300 10 000 .0130 .0003 0120 . 0005 0130 0015 .0140 . 0003 .01 0. 0: 0. 

135 450 15 060 0200 . 0005 .0185 .0013 0205 . 0022 .0210 . 0003 .02 0. 0. 0. 
180 600 20 000 .0272 . 0005 . 0250 . 0015 027 . 0025 0285 . 0005 .02 0. 0. 0. 
225 750 25 000 .0348 .0013 . 0320 .0017 .0345 . 0029 . 0360 .0010 .03 0. 0. 0. 
270 900 30 C00 . 0425 . 0020 . 0390 . 0025 . 0410 0035 .0445 .0020 .03 0. 0. 0. 
297 990 33 000 . 0480 . 0032 . 0430 0032 . 0450 0040 . 0495 . 0032 .05 0. 0. 0. 
307 020 34 000 JOA Jia de $0485 1... .. ae 0280. {- ania JOSH fue ieiiies BF] nantnees Ge andi ds 
316 050 35 000 0512 . 0035 . 0455 . 0040 . 0480 . 0040 0535 . 0035 .06 0. 0. 0. 
325 080 36 000 QB). urine WOLD fete eeieies E05 Lenina 0500 | ce soids fanie sOF {uss sbnie uns 0: sien i 
334 110 37 000 G580 Vos vivgnia 0458 Vovisinssaizns 0310: {. anise 0580 1's iris swcia» WBS fen arce aoe Cr dateseaeiains 
343 140 38 000 . 0585 0060 . 0500 . 0052 .0515 0052 . 0605 . 0055 .08 .03 0. 0. 
352 170 39 000 OBO ML, ee 0510 [noes ors s iy | EE EY D080 [cients +0 ve nat Oui. coulda 
361 200 40 00! . 0650 . 0080 .0520 . 0055 0530 . 0054 . 0680 .0078 «10 .03 0. 0. 
370 230 41 000 0700 . 0095 .0518 . 0055 0518 . 0052 .0765 .0093 .13 .04 9. 0. Compressors removed from 

column 
381 200 AA te ts Re eel lili i Sa Mas Estas SE ws wat [ee ans nie fr Sea Sb ea fans mae rn Ultimate strength. Load re- 

duced as column was yielding. 
Measurements taken on lengths 1, 2, 3, 4, J horizontal Sgasciion, 

352 170 39000 { 37.885 J. ac.ne--}, S090 i|iuene nce] 87.900 [eseceveriid S7:882. Lvcdciciey 2 G8 innien cine 0. {ee enennse 
363 100 40 SHO SS ii] sate ele ah Sl LS ttt Hi iss Be deme [re «arm vf oe sits ee] He Sin tn ei a | ws Eitan nm fr wn an a Afi Ee ea ee ene Pins vertical. Column sprung 

suddenly to the west at middle 
of length. 

a fell #3 64 000 > rt which measurements on lengths 1, 2, 3, 5 and horizontal adeouan were again en. 
00 15370 37.602. 1... ve ved] B8.220 een wins NE SRR INR Jl del Ie Nn ER + SE! Sd Il IRR 

9 030 ! 000 a 4 SRI 38. 7 ied mein SS.A70 hf. iin ivn 37 788 pe ay 5: 90 | rsh lade ate diet alinie in eile                           
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No. 2125. 

Built I column. 
Figure 7. Nickel steel. 
Length of column, 15 ft. 7.64 in. 
Weight, 503.5 1b. 
Sectional area, 9.08 sq. in. 
Gaged lengths of 50 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal, 0.08 in. to west; vertical, 0.04 to 0.08 in. up. 
On web plate: Horizontal, 0.03 in. to west; vertical, 0.15 in. up. 
Pin ends: Figure 10. 
Length, from center to center of pins, 16 ft. 4.64 in. 
Counterweighted at middle. 
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In gaged lengths. 

Applied loads. Deflections. 

No. 1. No. 2. No. 3. No. 4. Remarks. 

Per Com- Com- Com- Com- Hori- ; 
Total. | oo in. |pression.| Seb |pression.| Set |pression.| Set |pression.| Set: zontal. Set. | Vertical. | Set. 

Lb. Lb. In. In. In. In. In. In. In. In. In In. In In, 
9 080 1 000 0. 1 0. 0. 0. 0. 0. 0. 0. 0. 0 0. 

45 400 5 000 .0090 .0009 .0100 . 0028 . 0080 0. .0150 .0015 | west .04 .02 02 0. 
90 600 10 000 .0190 .0010 .0175 . 0035 .0167 0. . 0287 .0037 07 .04 05 .02 

136 200 15 000 . 0295 .0015 . 0255 . 0035 .0250 . 0005 . 0395 . 0045 09 .04 05 .02 
181 600 20 000 .0410 .0015 .0315 . 0044 .0320 .0013 . 0530 0060 16 .05 .05 .03 
190 680 21 000 435 {en evi O03 1... alies 0335 1. cannes JO035 {a 'nnrmnnss 7 1 iavas $0 [iie.siisen 
199 760 22 000 JO465 Ides. 0335 |nn ais JOB ihe 0590 1.25 sues 10 deuant v.00 TR RGR 
208 840 23 000 . 0495 .0015 .0345 . 0048 . 0352 .0013 0600 . 0046 .24 .06 .05 .02 
217 920 24 000 JOB30 Nims «08307... pues 0350 ani visas 0590: 1. nes en 220 finan mie 5c. isvnse 
227 000 25 000 .0577 .0015 .0332 0040 .0340 . 0005 0628 . 0035 31 .06 05 .02 

Repeated 
27 25 000 0380. as veer 20325 een ani «0333 V.noonennen «0685 |. .ausivedes eS La 003 Tavia stasis 

236 080 26 000 . 0638 . 0020 .0 . 0 .0320 . . 0680 . 0035 .40 .07 .05 .03 
Compressometers removed as horizontal deflection was 0.40 in. and compressometers 2 and 3 had changed from a 4 to a—reading. 

245 160 20000 Laine: [estintme staan esvsdent rr airesathdiittorise detbicunuslivess sams slsissnonmiens | WB. tis 05-0. vcs 
246 600 27.158 1... 0 Be es te eH eh de rr NL ade s bs see a te apis fs eit wpe ek fe ek ne Ultimate strength. 

Pins vertical. Sudden springing of the column sidewise, to west, occurred when maximum load was reached, deflecting in a direction perpendicular to the width of the web plate. 
Load fell to 48,400 1b., at which measurements on lengths 1, 2, 3, 4, and horizontal deflection were taken. 

48 400 5.3307 40.845 f... enn 50.128}... nh... Io Le a0. 808 S02. ae, 
9 080 1.000; 49.030 [..o cesses 50.035. |). aviice rn 50.045 | Seed eionen 49.938 J... ia ans B27 aii. ili ities tas ies 
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No. 2126. 

Built I column. 
Figure 7. Nickel steel. 
Length of column, 15 ft. 7.60 in. 
Weight, 500.5 1b. 
Sectional area, 9.03 sq. in. 
Gaged lengths of 50 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal, 0.08 to 0.10 in. to west; vertical, 0.05 in. up. 
On web plate: Horizontal, 0.03 in. to west; vertical, 0.10 in. down. 
Pin ends: Figure 10. 
Length, from center to center of pins, 16 ft. 4.60 in. 
Counterweighted at middle. 
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In gaged lengths. 

  

  

  

              

Applied loads. - Deflections. 

No. 1. No. 2. No. 3. No. 4. Remarks. 

Per Com- Com- Com- Com- Hori- : 
Total. sq. in. | pression: Set. pression. Set. pression. Set. pression. Set. zontal. Set. Vertical. Set. 

Lb. Lb. In. In. In. In In. In, In. In. In. In. In. In. 
9 030 1 000 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

45 150 5 000 . 0120 0. . 0125 0010 . 0075 0, . 0105 «0004 | wost 041... .0.0,04 02 No these 
90 300 10 000 . 0224 0. O19 1... nied . 0155 0, . 0225 . 0005 .09 03 TB ey 

135 450 15 000 0345 . 0010 w0255 l.. coisas . 0220 0, . 0330 . 0010 «13 .03 sO 1 a 
180 600 000 0480 .0015 . 0298 0010 . 0260 0. . 0485 . 0028 .23 .03 O02 fe ouiiulins 
189 630 21 000 0520 [...... cots S205 0.) +O208 To oi awivns «0528 l.ovivaa. HOB i anes 0d ate. 
198 660 22 000 e058. 42. vs nas 0205 1a. Lite. 1 INERT 0 o 33 {en senesrons 00 dea. 
207 690 23 000 . 0602 . 0035 . 0288 0025 . 0260 0005 . 0600 . 0045 .39 . 04 Ou). Be oh suiinnns 
216 720 24 000 0065: 0.0 neess 02500. as 0220]. ........¢ 20075 J. con ae sles wd ail eis 0; ibe enntan- 
221 400 IS le. ii et led cot iis en nnn sy eis sen Sal ns SD Sn i] essa une A ee mid sas shrine ni nw Ultimate strength. 

Pins vertical. Sudden springingof the column sidewise, to west, occurred when maximum load wasreached. Deflectingin a direction perpendicular tothe widthof the web plate. 
Sudden springing threw off all the compressometers. : 
Load fell to 54 000 1b., at which measurements on lengths 1, 2, 3, 4, and horizontal deflection were taken. 

54 000 5 980 | 49.869 33.308 {..ncice aie 50. 109 |. ..c004% 49.801 1... 000000 S08. {ic inianenlsssvmpasaiceduees 
9 030 1 000 | 49.963 50.048. 1... 3... 50.048" 1. .ouuaaas 49.954 i......0000 a83 ils aa nila sewn wile See Sree     
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No. 2127. 

Built I column. 
Figure 7. Nickel steel. 
Length of column, 15 ft. 7.62 in. 
Weight, 502.5 1b. 
Sectional area, 9.07 sq. in. 
Gaged lengths of 50 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal, 0.03 to 0.04 in. to east; vertical, 0. 
On web plate: Horizontal, 0.02 in. to east; vertical, 0.04 in. up. 
Pin ends: Figure 10. 
Length, from center to center of pins, 16 ft. 4.32 in. 
Counterweighted at middle. 
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In gaged lengths. 

Applied loads. Deflections. 

No. 1. No. 2. No. 3. No. 4. Remarks. 

Per Com- Com- Com- Com- Hori- : 
Total. Sq. in. | pression. Set. pression. Set. pression. Set. pression. Set. zontal. Set. Vertical. Set. 

Lb. Lb. In. In. In. In. In. In, In. In. In In. In. In. 
9 07! 1 000 0. 0. 0. 0. 0. 0. 0. 0 hy 0. 0. C. 

45 350 5 000 . 0085 .0013 . 0070 0. . 0086 . 0009 . 0095 .0013 | west. 01 0. 0. 0. 
90 700 10 000 . 0186 . 0016 .0152 . 0004 .0171 . 0019 .0198 .0018 .03 .01 0. 0. 

136 050 15 000 . 0290 .0021 . 0230 .0015 . 0260 . 0031 . 0308 . 0027 .09 .02 0. 0. 
163 260 18 000 . 0357 . 0020 .0278 . 0010 .0310 0033 .0377 . 0024 +11 .02 0. 0. 
172 330 19 000 C0378 oe ws +0285 To... LOBE. .ooinnn +800 1... 05. IL) a Jest suite naan wa sans 
181,400 20 000 . 0401 .0018 0296 . 0007 0328 . 0031 . . 0025 12 .03 0. 0. Bound under initial load over- 

night 
9 070 1.000 — .0002 3%. ...000cen = 0013 |..cnaennes = 0110 ..--iyas.s =" 0005 |. snes enna 203 [us nensnslitons sass olensessenel 

ssn 1 000 OB Yi. siaaiin «0007 1.......... 0031 fone 00825 |. cevoensnalsninmmannna]ssnnsantnatenssesmanaysesssnseesy HicrOMeters reset to'correspond 
Jin the sets of the previous 
ay. 

181 400 20 000 . 0422 . 0035 . 0305 .0012 . 0415 .0077 . 0438 0038 .13 .04 .02 0. 
190 470 21 000 W485 |. o.. ans AS. ads 0425 3enienicnnn A700... aa XT Tie sines=s BF fl 
199 540 22 000 B870 sc. ivi W038 Haran veoia BABE... mss 0408 1 aes IB Javier BLN. 
208 610 23 000 . 0505 . 0045 . 0326 .0017 . 0440 . 0090 . 0530 . 0045 «2 .04 .04 .01 
217 680 24 000 RB ees ‘ Ci mania ORO... a 1 eid 25 lias narnans O0LY.......... 
226 750 25 000 .0615 . 0055 . 0040 . 0435 . 0105 . 0630 . 0055 31 .04 .02 

on aN SITS removed as horizontal Gn was 0.31 in. and compressometers 2 and 3 had changed from a + toa — reading. 
5 820 26 000 Joven tees 

243 500 DOE BA0 Ne ences icf siicnase rafrnis sends n iris ierimenssnsnnnion sss onvac ts mene silcsrorssisli cae odes Tres sre Ultimate strength. Load re- 
duced as column was yield- 
ing. 

Measurements taken on lengths 1, 2, 3, 4, and deflections 
217 680 24000 | 49.933 %...%..... 0,082 le x nase void 40,978 "Lo... .. 40,328 |.cv-nrsans Al | evnmnssss Dees 
226 750 27000, 49.925. }....cu00-n 40.084. [lu osnonsrns 40.080" [ou cnnainen 40,924 1 vena 35 ey eamnia aE bse ainins 
= 820 201000 1." 49.920 ~1.......... 40, OR i mnainis nt 40, O85 A. do sevins 49.09 | Jo. 288 fr ede etd 

AD fle oir Ble ia Pe se SB ed Vial a 5d 5s ys hale +s os 6 2 151018 5 Finn ohms itn ini nmin SY Stn ata plat mn Ss 5m a wR 0 i me i a ie Rage sin Ve te Bem fll cw leis be 
Pins vertical. Column suddenly sprung sidewise, to the west, at middle of length. Deflecting in a direction perpendicular to the width of the web plate. 
Measurements on lengths 1, 2, 3, 4, and SstecHons were again ‘taken. 

54 300 49,841 "A. Li haes SO. 124 l.nieeasais 30129 Jocaannnsis 40.842 |... .c0nn.. S02 bona. tlic nmessatnlonasanenis 
9 070 1000; 49,946 . {...-...-- 50. 050: if. onan 30.084: V.......0.a 40,047 { oaornmnns 1.15 [ia asoninsilicavnarasafsmsessmsnae                           
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No. 2128. 
Built I column. 
Figure 8: Nickel steel. 
Length of column, 18 ft., 0.35 in. 
Weight, 583.5 lb. 
Sectional area, 9.14 sq. in. 
Gaged lengths of 50 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No. 2, on top, west side. 
Compressometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. : 
Initial deflections: Horizontal, 0.05 to 0.06 in. to west, south end, 2 ft. from center of column; horizontal, 0.07 

to 0.10 in. to east, north end, 3 ft. from center of column; vertical, 0.11 in. down. 
On web plate, 0.03 to 0.05 in. same directions, as above; vertical, 0.08 in. down. 
Pin ends: Figure 10. : 
Length, from center to center of pins, 18 ft. 9.05 in. 
Counter weighted at middle. 
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In gaged lengths. 

  

  

  

                            
  

Applied loads. Deflections. 

No. 1 No. 2. No. 3 No. 4. Remarks. 

Per Com- Com- Com- Com- Hori- 3 
Total. sq. in. | pression. Set. pression. Set. pression Set. pression Set. zontal. Set. Vertical. Set. 

Ib. Ib. In. In. In In. In. In. In. In. In. In. In. In. 
9 140 1 000 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

45 700 5 000 .0100 . 0020 0. .0130 . 0055 .0103 .0020 1,06 .05 .01 .01 
91 400 10 000 .0230 .0070 . 0157 .0010 .0310 . 0160 . 0228 . 0060 .12 .06 .01 0. 

109 680 12 000 .0300 .0070 .0180 . 0002 .0335 0150 . 0291 . 0050 .14 .07 .03 0. 
118 820 13 000 +0332 [uu enensan OUR] oa aicndien 00838 3. . 5 ceed 032001. A0..ts SO. ia 
127 960 14 000 20360: lensersnys- +0200 Jeu cvnneyse +0358 1. ooo Sane 20346 e000 000 IS leat oenaes 7 0 TREN 
137 100 15 000 . 0384 .0077 .0210 .0007 . 0368 0165 .0375 . 0062 .21 .07 .01 .01 Con ania removed for 

ety. 
Measurements taken with a micrometer Jounal in a sliding frame. 

155 380 7 49,0690 |. .ccrasens 49. 0015.1. ans 49,9005 1..n0asnnss 49.9062 1... .ccun.. tL A easels 025s ens ss 
164 520 18 000] 49.9655 |.......... 49.9050 \.......00- 49,9920 1...ce0enes 49.9628 1... ..... wB6 Niven suis 2035 ve Cuno 
173 660 19 000 | 49.9585 |.......... 40.9930 i... sunens 49.9050" 1... ...0 49.9585 |..0.00-n- ll Yd sammie OB Nh es 
150 2 Oe idee i Ses Slam ans nn dns nse de smite Sein s sop bi]as semen alohith ani title sie sin vine ee Five wan iia nae is hs emis n tn Fano Sie nw i Ultimate strength. 

Pins vertical, Column sprung suddenly sidewise, to west, at middie of length. Deflecting in & direction perpendicular to the width of the web plate. 
Measurements on lengths 1, 2, 3, 4 and deflections were again taken: 

49 400 54041 49.9030 |.......... 50.0875 |. eviness 50.0915:4.....-.: 49.9660 {-...-..ss Bell istics edisin cic nnfinanianaas 
9 140 1000 49.9900 |.......... 50,0270 1uesnsennss 50,0275 1....:000es 49,0020 1... ....... oO dn aR LL i id 

1 West 
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No. 2129. 
Built I column. 
Figure 8: Nickel steel. 
Length of column, 18 ft., 0.39 in. 
Weight, 581 1b. 
Sectional area, 9.10 sq. in. 
Gaged lengths of 50 in. taken at middle of length of column on the four angles or flanges 0.20 in. from the outer edge. 
Compressometer No. 1, on top, east side. 
Compressometer No, 2, on top, west side. 
Compressometer No. 3, on bottom, west side. 
Compressometer No. 4, on bottom, east side. 
Initial deflection: Horizontal, 0.15 in. to east, at middle top flange; vertical, 0.05 to 0.08 in. up; horizontal, 0.12 

in. to west 4 ft. from south end bottom flange. 
On web plate: Horizontal, 0.10 in. to east, at middle; vertical, 0.15 in. up. 
Pin ends: Figure 10. 
Length, from center to center of pins, 18 ft., 9.09 in. 
Counterweighted at middle. 
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In gaged lengths. 

Applied loads Defienions, 
Neo. 1. No. 2. No. 3. No. 4. Remarks, 

Per Com- Com- Com- Com- Hori- ; 
Total. sq. in. | pression. Set. pression. Set. pression. Set. pression. Set. zontal. Set. Vertical. Set. 

Lb. Lb. In. In. In. In. In. In. In. In. In. In. In. In. 
9 100 1 000 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

45 500 5 000 0125 0060 0095 0008 0110 0020 0070 0010 .05 10 2.03 01 
91 000 10 000 0195 0070 0215 0010 0232 0025 0150 0008 +10 0. .03 02 

100 100 11 000 GAO... nas 0240 1... 0260.{..--..---. OLIGO. es ID rine. OS al 
109 200 12 000 0225 1.c reves 0265... ..... 0288 &.......... 0168"... ASN. credhves Odile... 
118 300 13 000 0230 0080 0295 0012 0315 0030 0180 0009 «17 03 .06 02 
127 400 14 000 240... 0, 0325 | n as su ass 0348. ates 0133 3%. onus 20 iinet eee dT a 

136 500 15 000 0248 0085 0355 0015 0378 0034 0190 0006 .23 03 07 03 
145 600 16 000 0240 L...... 005. JO0300 1... Lu JOd15 Sia JORO0. vs SOS tal rR as nie 
154 700 17 000 . 0240 . 0085 . 0435 .0013 . 0455 . 0035 .0190 .0010 .33 .04 .07 .02 Conyiasomuen removed for 

safety. 
163 800 10000 | ont re feo SR hee die ee a eR NE A Se sl sa nee All ead 07 {oeeiicitvnes 
172 900 10 000 oiler te ner el tee ie Set ole cle ole lell® os Sie se coe wie tn sf emit inn a Hie 51 05 07 02 
M200 oii os trel evan sololn cys scenes Grice conte, Bioinsn sks Sls soo amine hitioit s vim ote Stihe ins ie worn aes 2 Hons Ses SNS mie 2 5 A Si mn A BH ys BY Talat ns im Ultimate strength. 

Pins vertical. Sudden springing sidewise to east occurred when maximum load was reached. Deflecting in a direction perpendicular to the wii of the web plate. 
Load dropped to 49,200 1b., at which measurements on lengths 1, 2, 3, 4 and horizontal deflection were taken: 

49200. .......:; A 49.5000 .:........ 40.8030 .....1..0. 50.0802: ......... 3.32 
9 100 1:000 | 50.0185 |.......o04 40.9830. 0... oh 40.9770 7... ... ....0 50.0203 1: nee s . 55 

1 East. 2 Up. 
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RAILROAD MATERIAL. 
  

SPECIMENS FROM STEEL RAILS. 

    

201



202 RAILROAD MATERIAL. 

TENSION SPECIMENS TAKEN FROM RAILS SUPPLIED BY MR. 
P. H. DUDLEY. 

Specimens A, B, and C, all from one rail, had their axes in a ver- 
tical plane through the center of the web. A was taken from the 
upper portion of the head of the rail. B was taken from the junction 
of bor and web, while C was from the junction of the base and web. 

Specimens X, Y, and Z were all from one rail. Specimen X was - 
taken from one side of head of the rail and Y from the other side. 
Specimen Z was taken from the bottom of the base of the rail in the 
plane of the web.
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No. 9154. 
Marks, A. O. H., 490. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

In gaged length. 
Applied 
loads per Bi Remarks. 
sq. in. onga- Lone Set. 

Lb. In. In. 
1 000 0. 0. 
5 000 -0003 0. 

10 000 -0008 0. 
20 000 JOOI8 Veen 
25 000 size Jt 
30 000 . 0029 0. 
35 000 20035 | oO. 
40 060 .0040 0. 
45 000 . 0046 .0001 
46 000 UE Re 
47 000 20019. aaained ee 
48 000 wR 
49 000 00 
50 000 0055 £0003 
51 000 G059 oe enieis cane 
52 000 0082. {.i.nmasinnsw 
53 000 060 3,702 0 oo 
54 000 (ome 2 
55 000 10087 0027 
56 000 0009 |c. ian 
57 000 OZ fo ieinreenann 
58 000 OTs 
59 000 om) [ait 
60 000 .0139 0070 
61 000 0135 8. cs vivenrate 
62 000 0100 fonrrasensss 
63 000 UE 
64 000 og 1 
65 000 . 0205 0125 

66 000 0228 1 sai eaand 
67 000 0385 Loerae enes 
68 000 OR AR 
69 000 023 as 
70 000 10286 0192 
72 000 EE ac en 
74 000 Or ae 
76 000 OL 5 ann 
78 000 08 5 fs rs 
80 000 OE erie 
82 000 05. crv enmons= 
84 000 80 di. scenes 
86 000 06 = lant 
88 000 00: eis even 
90 000 07 een 
92 000 OF: fiiceesssenes 

94 000 4 EE NY 
96 000 05 esi eae 
98 000 0% oe 

100 000 0 es 
102 000 A a 
106 000 Neon 
108 000 A3 Ties 
110 000 dE rT 
112 000 0.5 es sees 
114 000 Al Heasnnasanrin 

116 000 BE en 
118 000 ro Ramet 
119 0600- 2B eels 
B20 0002 |r res anilct a ohn et Tensile strength.         
  

Elongation after fracture, 0.40 in. in 3 in.=13.3 per cent. 
Elongation of inch sections, .08, .13, .19%. 
Diameter at fracture, 0.50 in. Area, 0.1964 sq. in. 
Contraction of area, 21.4 per cent. 
Position of fracture, 0.95 in. from the neck. 
Appearance of fracture, fine granular; silky center.



204 RAILROAD MATERIAL. 

No. 9155. 
Marks, B. O. H., 490. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

  
In gaged length. 

Applied 
loads per Remarks. 
sq. in. Elonga- Set 

tion. : 

  

  

    -| Tensile strength.       
Elongation after fracture, 0.40 in. in 3 in.=13.3 per cent. 
Elongation of inch sections, .20%, .12, .08. 
Diameter at fracture, 0.50 in. Area, 0.1964 sq. in. 
Contraction of area, 21.4 per cent. 
Position of fracture, 0.95 in. from the neck. 
Appearance of fracture, fine granular; silky center. 

 



RAILROAD MATERIAL. 205 

  

  

  

  

No. 9156. 
Marks, C. O. H., 490. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

length. Apple a In gaged lengt 

loads per Remarks. 

Sq. 10. I piongation,| Set. 

Ld, In. 
1 000 0. 
5 000 -0003 

10 000 -0008 
20 000 -0018 
25 000 0024 
30 000 0029 
35 000 0034 
40 000 0040 
45 000 0046 
50 000 0052 
51 000 - 0054 
52 000 - 0055 
53 000 0057 
54 000 0059 
55 000 0062 
56 000 0070 
57 000 0072 
58 000 .0073 
59 000 0077 
60 000 0082 
61 000 . 0087 
62 000 0093 
63 000 0098 
64 000 0107 
65 000 0115 
66 000 0129 
67 000 0136 
68 000 0148 
69 000 0156 
70 000 0171 
72 000 .02 
74 000 .03 
80 000 [04 
84 000 .05 
92 000 .06 
96 000 .07 

100 000 .08 
102 000 .09 
106 000 .10 
110 000 |  .11 
112 000 12 
114 000 13 
116 000 (14 
118 000 .15 
120 000 J18 
121 000 119 
122 000 «20 
123 000 “24 
124 000 27 Tensile strength.           
  

Elongation after fracture, 0.29 in. in 3 in.=9.7 per cent 
Elongation of inch sections, .17 *, .07, .05. 
Diameter at fracture, 0.50 in. Area, 0.1964. sq. in. 
Contraction of area, 21.4 per cent. 
Position of fracture, 0.70 in. from the neck. 
Appearance of fracture, fine granular; silky center.
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No. 9157. 
Marks, X. O. H., 503. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

  

Applied In gaged length. 

loads per Remarks. 

5¢- 10. | mlongation. Set. 

  

  

120 000 
121 000 
122 000 
122 800   Tensile strength.           
  

Elongation after fracture, 0.41 in.=13.7 per cent. 
Elongation of inch sections, .18 *, .15, .08. 
Diameter at fracture, 0.50 in. Area, 0.1964 sq. in. 
Contraction of area, 21.4 per cent. 
Position of fracture, 1 in. from the neck. 
Appearance of fracture, fine granular; silky spot near circum- 

ference.



BAILROAD MATERIAL, 

Marks, Y. O. H., 503. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 
Loads held for about 1 minute each before taking reading. 

No. 9158. 

207 

  

  

    

        

In gaged length. 
Applied 
loads per Remarks. 
sq. in. Elonga- Set. 

tion. mm 

Lb. In. In. 
1 000 0. 0. 
5 000 . 0003 0. 

10 000 .0008 0. 
20 000 0009 iia 
25 000 00244... hu, 

000 .0030 0. 
35 000 .0035 0. 
40 000 . 0040 0. 
45 000 .0047 0. 
50 000 .0053 0. 
51 000 LT ER en 
52 000 0036 i. sini ih baa 
53 000 0058 i..... 0... 
54 000 «0060 0..........-= 

55 000 . 0064 .0003 
56 000 w00B7 Yenc esas 
57 000 0078 Verena 
58 000 0080 5... ... cee 
59 000 +0002 .....ichinns 
60 000 .0100 .0029 
61 000 #10 EN ARE 
62 000 LOR ea 
63 000 O28... ies 
64 000 OH Yee. 
65 000 .0154 .0074 
66 000 1 ir 
67 000 OL70 Vienne 
68 000 OIL i eas 
69 000 0200 Lois 
70 000 .0215 0124 
72 000 03 liad 
78 000 OL rss 
84 000 05 bias 
90 000 00 ie, 
94 000 OF ~ Neee tna, 
98 000 208 Leas 

102 000 nO as 
106 000 0: a ded 
110 000 I ees 
112 000 12 eran 
114 000- AZ sara an 
116 000 I ese teer 
118 000 JIS. {ie semi. 
120 000 AG i. Saas 
121 000 IS ees 
122 000 2 sea 
123 000 22. Heise lizannis 
124 000 ool lL ras 
125 000 TB ee, 
126000 3. ..cnnsraselsnisasnsass Tensile strength.   
  

Elongation after fracture, 0.38 in.=12.7 per cent. 
Elongation of inch sections, .11, .18 *, .09. 
Diameter at fracture, 0.50 in. 
Contraction of area, 21.4 per cent. 
Position of fracture, 1.50 in. from the neck. 3 
Appearance of fracture, fine granular; silky spot near circum- 

ference. 

Area, 0.1964 sq. in.



208 RAILROAD MATERIAL. 

  

  

  

No. 9159. 
Marks, Z. O. H., 503. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

In gaged length. 
Applied 
loads per oo Remarks, 
sq. in. nga- 

tion. Set. 

Lb. In. 
1000 | oO. 
5 000 -0004 

10 000 -0008 
20 000 20019 
25 000 +0024 
30 000 +0030 
35 000 20036 
40 000 -0041 
45 000 -0047 
46 000 20048 
47 000 -0049 
48 000 0051 
49 000 +0052 
50 000 +0054 
51 000 +0056 
52 000 -0057 
53 000 +0059 
54 000 +0062 
55 000 0065 
56 000 -0068 
57 000 10071 
58 000 10074 
59 000 -0079 
60 000 -0083 
61-000 £0091 
62 000 20095 
63 000 20099 
64 000 20109 
65 000 20114 
66 000 .0128 
67 000 .0134 
68 000 .0148 
69 000 .0154 
70 000 -0168 
72 000 .02 
76 000 .03 
82 000 04 
88 000 .05 
94 000 06 
98 000 .07 

102 000 08 
106 000 209 
110 000 110 . 
114 000 11 
116 000 12 
118 000 13 
120 000 14 
121 000 15 
122 000 16 
123 000 17 
124 000 18 
125 000 119 
126 000 .22 Tensile strength.               

Elongation after fracture, 0.25 in. in 3 in.=8.3 per cent. 
Elongation of inch sections, .15%, .07, .03. 
Diameter at fracture, 0.51 in. Area, 0.2043 sq. in. 
Contraction of area, 18.3 per cent. 
Position of fracture, 0.50 in. from the neck. 
Appearance of fracture, fine granular 90 per cent; silky 10 per cent.
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No. 9160. 

Marks (M. C., Sec. 1 000, Plain, 83-11 Bloom), A. - 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

  

  

  

  

   
     

In gaged length. 

Applied 
loads per i Remarks. 
sq. in. onga- 

tion. Set. 

Lb. In. In 
1 000 0. 
5 000 .0003 

10 000 . 0008 
20 000 .0018 
25 000 . 0024 
30 000 .0029 
35 000 .0034 
40 000 .0039 
45 000 i 
50 000 
51 000 
52 000 

Elastic limit. 

Tensile strength.         
  

Elongation after fracture, 0.55 in. in 3 in.=18.3 per cent. 
Elongation of inch sections, .21%, .22, .12. 
Diameter at fracture, 0.46 in. Area, 0.1662 sq. in. 
Contraction of area, 33.5 per cent. 
Position of fracture, 1.30 in. from the neck. 
Appearance of fracture, fine granular 70 per cent; silky 30 per cent. 

68604°—H. Doc. 1089, 61-3——15



210 RAILROAD MATERIAL, 

No. 9161. 

Marks (M. C., Sec. 1 000, Plain, 83-11 Bloom), B. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

  

In gaged length. 
Applied 
loads per Remarks. 
sq. in. Elonga- Set 

tion. g 

  

  

60 000 -0074 .0011 | Elastic limit. 

100 000 
102 000 
104 000 
106 000 
108 000 
110 000 
112 000 
114 000 
116 000 
118 000 

  

    Tensile strength.       
  

Elongation after fracture, 0.44 in. in 3 in.=14.7 per cent. 
Elongation of inch sections, a3, :22%11, 
Diameter at fracture, 0.50 in. ‘Area, 0.1964 sq. in. 
Contraction of area, 21.4 per cent. 
Position of fracture, 1.55 mn. from the neck. 
Appearance of fracture, fine granular.
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No. 9162. 

Marks (M. C., Sec. 1000, Plain, 83-11 Bloom), C. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

  

  

  

  

n gage ; Applied In gaged length 

loads per Remarks. 

q-1.  |glongation.| Set. 

Lb. In. 
1 000 0. 
5 000 . 0003 

10 000 . 0008 
20 000 .0019 
25 000 . 0024 

30 000 . 0030 
35 000 . 0036 
40 000 . 0041 
45 000 . 0046 
50 000 . 0053 
51 000 . 0055 
52 000 . 0057 
53 000 . 0060 
54 000 0064 
55 000 0068 
56 000 0075 Elastic limit. 
57 000 0127 
58 000 0135 
59 000 0151 
60 000 0164 
61 000 . 0181 
62 000 . 0196 
63 000 . 0218 
64 000 . 0242 
65 000 . 0266 
66 000 . 0291 

67 000 . 0308 
68 000 . 0337 
69 000 . 0357 
70 000 . 0394 
72 000 .04 
74 000 .05 
78 000 . 06 
80 000 07 
84 000 .08 
86 000 .09 
88 C00 .10 
90 000 add 
92 000 «12 
94 000 13 
96 000 .14 
98 000 +15 

100 000 XT 
102 000 tier 20 
104 GOO .24 
106 000 .30 
107.600 [vee en eons Tensile strength.           
  

Elongation after fracture, 0.34 in. in 3 in.=11.3 per cent. 
Elongation of inch sections, .12, .13%, .09. 
Diameter at fracture, 0.53 in. Area, 0.2206 sq. in. 
Contraction of area, 11.8 per cent. 
Position of fracture, 1.30 in. from the neck. 
Appearance of fracture, fine granular.
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No. 9163. 

Marks (Spec. F. T., 12211 B), A. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

  

In gaged length. 

loads per Remarks.   

  

54-10. Iglongation. Set. 

Lb. In. In. 
1 000 0. 0. 
5 000 . 0003 0. 

10 000 . 0009 0. 
20 000 00200 1, ieee 
25 000 0026 1. evened 
30 000 .0031 0. 
35,000 0037 0 
40 000 . 0042 0 
45 000 0047 0 
50 000 0052 0. 
55 000 . 0057 0. 

60 000 . 0065 .0001 | Elastic limit. 

  

Tensile strength.           
  

Elongation after fracture, 0.39 in. in 3 in.=13 per cent. 
Elongation of inch sections, .15%, .14, .10. 
Diameter at fracture, 0.51 in. Area, 0.2043 sq. in. 
Contraction of area, 18.3 per cent. 
Position of fracture, 0.90 in. from the neck. 
Appearance of fracture, fine granular.



RAILROAD MATERIAL, 

No. 9164. 

Marks (Spec. F. T., 12211 C), A. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

213 

  

  

  

Applied In gaged length. 

loads per Remarks. 

$9. I. |giongation.| Set. 

L 
1 
5 

10 

88
88
83
88
88
82
8 

88
85
88
5s
8s
88
s8
ss
ss
s 

—
 

ERB 
E
R
E
 
R
R
B
I
I
N
S
S
E
I
S
C
R
I
T
2
S
E
E
L
E
E
E
R
S
 

EE
BE

RE
S 

g8
gs
8e
ss
e     

Elastic limit. 

Tensile strength.       
Elongation after fracture, 0.53 in. in 3 in.=17.7 per cent. 

  
Elongation of inch sections, .13, .23 *, .17. 
Diameter at fracture, 0.47 in. 
Contraction of area, 30.6 per cent. 
Position of fracture, 1.40 in. from the neck. 
Appearance of fracture, fine granular; silky center. 

Area, 0.1735 sq. in. 
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No. 9165. 

Marks (Spec. F. T., 12211 B), B. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

  

  

  

        

Applic In gaged length. 

loads, per Remarks. 

50.10. Flonmtion) Set. 

Lb. In. In. 
1 000 0. 0. 
5 000 .0003 0. 

10 000 .0008 0. 
20 000 HO01G |. ae. 
25 000 0025" Ie sasisse nin. 
30 000 .0031 0. 
35 000 .0036 0. 
40 000 . 0042 0, 
45 000 . 0047 0. 
46 000 0002 lee vrivininamen 
47 000 20003 evan vaisninnns 
48 000 20000 eas 
49 000 0080 evenness 
50 000 . 0056 .0003 
51 000 J0007 lie vada tea 
52 000 20059 ...oine.. 
53 000 20002 rane neiie 
54 000 0004 Vp. Elastic limit. 
55 000 .0077 0023 
56 000 2D PH ease 
57 000 0108. anes 
58 000 GOUT) smn niniain 
59 000 W020 ae a 
60 000 .0215 0147 
61 000 ROB A aves ns 
62 000 028% eines 
63 000 OB eeinannnanan 
64 000 0208: asst use 
65 000 .0322 0242 
66 000 0302 frase 
67 000 203083 Hv iieniesnisins 
68 000 0379. enn svas snes 
69 000 20308 Jeecucrneeves 
70 000 ML HEE ea 
72 000 D5 fe ssnn sain 
76 000 e000 vers 
80 000 4 id Ne AE BR 
82 000 0S a ah, 
86 000 2000 ol ery 
88 000 od LN STR aa 
92 000 ell Ke ns 
94 000 12 a aaa, 
96 000 dd ee Eas 
98 000 a i se 

100 €00 A a 
102 000 AY eee as 
104 000 Pi +. fie SP I SRE 
106 000 wl dens nas 
08.000: Jonivcevsicalsnnssnssonoe Tensile strength. 

  

Elongation after fracture, 0.56 in. in 3 in.=18.7 per cent. 
Elongation of inch sections, .11, .17, .28 %* 
Diameter at fracture, 0.44 in. 
Contraction of area, 39.2 per cent. 

Area, 0.1521 sq. in. 

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

 



RAILROAD MATERIAL. 

No. 9166. 

Marks (Spec. F. T., 12211 C), B. . 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

215 

  

In gaged length. 

  

  

    

Applied 
loads per i Remarks. 
sq. in. ¢longa- Hn Set. 

Lb. In. 
1 000 0. 
5 000 .0003 

10 000 . 0008 
20 000 .0018 
25 000 . 0024 

30 000 . 0029 
35 000 .0035 
40 000 . 0040 
45 000 . 0045 
50 000 . 0050 
55 000 . 0059 
56 000 . 0066 Elastic limit. 
57,000 .0194 
58 000 . 0205 
59 000 . 0227 
60 000 .0249 
61 000 . 0263 
62 000 .0278 
63 000 . 0306 
64 000 .0332 
65 000 . 0347 
66 000 . 0381 
67 000 . 0393 
68 000 .0415 
69 000 . 0442 
70 000 .0473 
72 000 .05 
74 000 . 06 
76 000 .07 
80 000 .08 
84 000 .09 
86 000 . 10 
88 000 31 
90 000 212 
92 000 13 
94 000 14 
96 000 5 
98 000 17 

100 000 .19 
102 000 22 
104 000 .28 i 
LETT ERS RE RN le J Tensile strength.         
  

Elongation after fracture, 0.65 in. in 3 in.=21.7 per cent. 
Elongation of inch sections, .14, .35,* .16. 
Diameter at fracture, 0.44 in. Area, 0.1521 sq. in. 
Contraction of area, 39.2 per cent. 
Position of fracture, 1.60 in. from the neck. 
Appearance of fracture, silky.



216 RAILROAD MATERIAL, 

No. 9167. 

Marks (Spec. F. T., 12211 B), C. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

  

  

  

In gaged length. 
Applied 
loads per on Remarks. 
sq. in. onga- 

- : tion. Set. 

Lbs. In. In 
1 000 0. * 
5 000 0003 

10 000 0008 
20 000 0018 
25 000 0024 
30 000 0028 
35 000 0033 
40 000 0039 
45 000 0044 
50 000 0049 
55 000 0056 
60 000 0063 
61 000 0065 
62 000 0067 =n 
63 000 0070 .| Elastic limit, 
64 000 0083 
65 000 0128 
66 000 0155 
67 000 0167 
68 000 0192 
69 000 0204 
70 000 0239 
72 000 03 
76 000 04 
80 000 05 
84 000 06 
88 000 07 
94 000 08 
98 000 09 

100 000 10 
102 000 11 
104 000 12 
106 000 .13 
108 000 .14 
110 000 .15 
112 000 «16 
114 000 .18 
116 000 «20 
118 000 «20 
120.000 cones s oie Tensile strength.             
  

Elongation after fracture, 0.48 in. in 3 in.=16 per cent. 
Elongation of inch sections, .22* .16, .10. 
Diameter at fracture, 0.47 in. Area, 0.1735 sq. in. 
Contraction of area, 30.6 per cent. 
Position of fracture, 1.20 in. from the neck. 
Appearance of fracture, fine granular, silky center.



RAILROAD MATERIAL, 

No. 9168. 

Marks (Spec. F. T., 12211 C), C. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

217 

  

  

  

  

ed length. Applied In gaged lenge 
loads per 5 Remarks. 
sq. in. onga- 

tion. Set. 

Lb. In. In 
1 000 0. 0. 
5 000 . 0003 0 

10 000 .0008 0 
20 000 00S: 1. 
25 000 0024 1... 
30 000 .0029 0. 
35 000 .0034 0. 
40 000 .0039 0. 
45 000 .0044 0. 
50 000 .0049 0. 
55 000 . 0055 0. 
56 000 WO037 Veo na, 
57 000 LI CARA 
58 000 20060 4... een. 
59 000 0001 |.ioieaaa. 
60 000 . 0063 . 0002 
61 000 0067 “|. cious. Elastic limit. 
62 000 
63 000 
64 000 
65 000 
66 000 
67 000 
68 000 
69 000 
70 000 
72 000 
74 000 
82 000 
84 000 
86 000 
90 000 
94 000 
96 000 
98 000 

102 000 
104 000 
106 000 
108 000 
110 000 
112 000 
114 000 
116 000 

  

Tensile strength.         
  

Elongation after fracture, 0.53 in. in 3 in.=17.7 per cent. 
Elongation of inch sections, .12, .29%, .12. 
Diameter at fracture, 0.46 in. Area, 0.1662 sq. in. 
Contraction of area, 33.5 per cent. 
Position of fracture, 1.75 mn. from the neck. 
Appearance of fracture, fine granular; silky center.



218 RAILROAD MATERIAL. 

No. 9169. 

Marks (L. S. Co., M. C. Sec., 1 000 ft., 12190, No. 13 Bloom), A. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

  

  

  

Of Applicd In gaged length. 

loads per a Remarks. 
Sq. in. onga- 

tion. Set. 

Lb. In. In. 
1 000 0. 0. 
5 000 . 0003 0. 

10 000 . 0008 0. 
20 000 SO0I8E 
25 000 0023 helt 
30 000 .0028 0 
35 000 . 0034 0. 
40 000 . 0039 0. 
45 000 . 0044 0. 
50 000 .0051 0. 
51 000 0088 en ae 
52 000 0034 1... ai eess 
53 000 0056: cai a 
54 000 20089 4 sls 
55 000 . 0064 .0005+ | Elastic limit. 
56 000 0078: [ease cianas 
57 000 2h ene 
58 000 01890 leas 
59 000 EE Ee 
60 000 .0184 0117 
61 000 0202 iwc sines- 
62 000 023 laa estas 
63 000 0285: iedeaiaiogs's 
64 000 0280 fame iaia 
65 000 . 0281 0204 
66 000 0306: i. ade ase ve 
67 000 0320. esi 
68 000 0385 lysis. 
69 000 0370, .ecreearssees 
70 000 0396. ota. ves 
72 000 RR RE Sl 
76 000 08 ls a... 
80 000 07 areas 
84 000 RR I 
86 000 0% ae ae 
88 000 10 LE irik. 
92 000 I. 
94 000 Nr srsatovass 
96 000 13 Lai 
98 000 MA eS 

100 000 AG al er 
102 000 IS lat as 
104 000 20: 
106 000 oy el. 
108 000 a ses 
180: 200 ont in wit et ae Tensile strength.           
  

Elongation after fracture, 0.53 in. in 3 in. =17.7 per cent. 
Elongation of inch sections, .10, .19, .24.%* 
Diameter at fracture, 0.47 in. Area, 0.1735 sq. in. 
Contraction of area, 30.6 per cent. ; 
Position of fracture, 1.10 in. from the neck. 
Appearance of fracture, fine granular, 10 per cent; silky, 90 per 

cent. ;



RAILROAD MATERIAL. 219 

No. 9170. 

Marks (Li. S. Co., M. C. Sec., 1 000 ft., 12190, No. 13 Bloom), B. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

  

  

  

  

In gaged length. 
Applied 3g gt 
loads per Remarks. 

5. 10, Elongation. Set. 

Lb. In. In. 
1 000 0. 0. 
5 000 .0003 

10 000 . 0008 
20 000 0019 
25 000 0025 
30 000 0030 
35 000 0035 
40 000 0040 
45 000 0045 
50 000 0052 
51 000 0054 
52 000 0056 
53 000 0059 
54 000 0061 
55 000 0064 
56 000 0068 : 
57 000 0072 Elastic limit. 
58 000 0078 
59 000 0088 
60 000 0097 
61 000 0112 
62 000 0126 
63 000 0137 - 
64 000 0155 
65 000 0177 
66 000 0203 
67 000 0220 
68 000 0245 
69 000 0262 
70 000 0295 
72 000 
78 000 05 
82 000 06 
86 000 07 
88 000 08 lhe 
90 000 90: li ioioaes. 
92 000 10 fevinonini.y 
94 000 aa, 
98 000 12. casi dees 

100 000 AS we mei ann 
102 000 5 deve. aan 
104 000 V7 ihn aie 
106 000 20 Lion at 
108 000 3 fend. 
110 000 30k a, 
TA 200: 0.0 einen uae Sones Tensile strength.           
  

Elongation after fracture, 0.50 in. in 3 in.=16.7 per cent. 
Diameter at fracture, 0.48 in. Area, 0.1810 sq. in. 
Contraction of area, 27.6 per cent. 
Position of fracture, 1.20 in. from the neck. 
Appearance of fracture, fine granular, 90 per cent; silky, 10 per 

cent. :



220 RAILROAD MATERIAL. 

No. 9171. 

Marks (L. S. Co., M. C. Sec., 1000 ft., 12190, No. 13 Bloom), C. 
Diameter, 0.564 in. 
Sectional area, 0.25 sq. in. 
Gaged length, 3 in. 

  

Appi In gaged length. 

loads, per Remarks. 

84-10. | Elongation. Set. 

  

  

Elastic limit 

  Tensile strength.           
  

Elongation after fracture, 0.55 in. in 3 in.=18.3 per cent. 
Elongation of inch sections, .17, .26%, .12. 
Diameter at fracture, 0.45 in. Area, 0.1590 sq. in. 
Contraction of area, 36.4 per cent. 
Position of fracture, 1.40 in. from the neck. 
Appearance of fracture, fine granular 10 per cent; silky, 90 per 

cent.



    

LEATHER BELTING. 
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TENSILE TESTS OF LEATHER BELTING FOR WATERTOWN ARSENAL. 

LEATHER BELTING. 

  

    

  

                

Dimensions. Tensile strength. 

Nominal Sectional a: : 
widih ; Thick ares, 3) Elongation in 20 in. 

Length. | Width. 1158. Total. | Persq.in. 

In. In. In. In. Sq. in. In. Per cl. Lb. Lb. 
2.25 48 2.25 0.36 0.81 1.35 9.25 2 900 3 580 
4.00 72 3.99 .21 .84 2.30 11.50 3 050 3 630 

  

Elongations measured on gaged lengths of 20 in. 

  

  

  

        

Elongation. 

ADplled Remarks. 

2.25-in. belt.| 4-in. belt. 

Lb. In. In. 
100 0.26 0.34 
200 .36 . 45 
300 .45 .55 
400 .55 .63 
500 .63 “le 
600 . 72 .81 
700 .84 .87 
800 .84 .97 
900 .91 1.02 

1 000 .95 in 
1 200 1.12 1.18 
1 400 1.24 1.39 
1 600 1.39 1. 44 
1 800 1. 56 1.55 
2 000 1. 68 1.74 
2 500 1.85 2.05 
S000 =: . aad 2.30 

Svasliee Tas 2 900 1b. | 3 050 Ib. | Tensile strength. 

  

  

  
2.25-in. belt parted at a joint 6 in. from the jaw of testing machine. 
4-in. belt parted at a scarf joint 4 in. from the jaw of the testing 

machine. 

  

    

  

                

Dimensions. Tensile strength. 

Nominal Sectional | gy, 0ation in 20 in. 
width. Thick- area. 

Length. | Width. gs Total. |Persq.in. 

In. In. In. In. Sq. in. In. Perct. Lb. Lb. 
1.50 60 1.54 0.32 0. 492 2.67 13.3 2 075 4 220 
3.00 60 3.00 .35 1.050 3.46 17.3 4 380 4 170 

  

Elongations measured on gaged lengths of 20 in. 
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Elongation. 

Alplisd 
Remarks. 

1.50-in. belt.| 3-in. belt. 

Lb. In. In. 
100 0.17 0.16 
200 .32 .30 
300 .52 .45 
400 . 64 .50 
500 .76 . 65 
600 .84 .73 
700 .99 .81 
800 1.14 .90 
900 1.22 1.02 

1 000 1.32 1.12 
1 200 1.55 1.30 
1 400 1.85 1.49 
1 600 2.10 1. 60 
1 800 2.31 1.76 
2 000 2.67 1.90 
2.500 asenevsiviey 2.25 
S000 ol eee Rien 2.70 
S300 frm 3.03 
4000 cans aans 3. 46 

eases 2 075 1b. 4 380 1b. | Tensile strength.         
  

1.5-in. belt parted 4.5 in. from jaw of testing machine. 
3-in. belt parted 2.25 in. from jaw of testing machine. 

  

    

  

    

Dimensions. Tensile strength. 

Nominal Sectional 
width. Thick- area. 

Length. | Width. rp Total. |Per sq. in. 

In. In. In. In. Sq. in. Lb. Lb. 
1.25 60 1.25 0.18 0.225 1 020 4 530 
2.25 48 2.25 .33 L742 2 925 3 940 
3.50 48 3.50 .33 1.155 5 400 4 675 
1.75 48 1.72 .32 . 550 2 345 4 265 
2.50 48 2.46 37 .910 3 570 3 920 
3.00 48 2.98 “27 1.100 5 920 5 380 
2.75 48 2.76 .35 . 966 4 285 4 435 

13.50 {5 48 1.75 «27 . 647 2 960 4 570 
NE 48 1.73 .37 . 640 3 570 5 580               

1 Original belt was 3.50 in. wide, but it was split in two to permit testing. 

TENSILE TESTS OF LACE LEATHER FOR WATERTOWN ARSENAL. 

Samples 15.25 in. long cut from the sides. 

  

  

  

  

Tensile strength. 

Marks. Width. 
Per in. Total. wide, 

In. Lb. Lb. 
1 1.04 375 360 
2 .99 520 525 
3 1.02 503 493 
4 1.03 522 507          



 
 

 



    

CORDAGE AND FABRIC. 

SPECIMENS OF MANILA ROPE, LANYARDS, AND BURLAP. 
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TENSILE TESTS OF 8-STRAND MANILA ROPE FOR THE WATERTOWN 

  

  

  

  

  

ARSENAL. 

Nominal. Tensile strength. 

Actual 
No. D1 Gi Yiame: | v Parted. 

iam- | Circum- er. er sq. 
eter. | ference. Total. | aT 

| 
In. Lb. Lb. ; 
0.44 1 150 7 550 | 1 strand at pin. 
43 1730 | 11 900 | 1 strand at splice. 
43 1630 i 11 200 | 1 strand 4.5 in. from splice. 
54 1 980 | 8 650 | 1 strand 18 in. from the pin. 
56 2100 | 7 300 | 1strand 36 in. from splice. 
79 6 575 | 13 400 | 1 strand at splice. 
79 5800 ; 11 850 | 1 strand at middle. 

2.50 .80 4 200 : 8 350 | 1 strand 14 in. from splice. 
2.00 75 3 400 | 7 700 | 1 strand 30 in. from splice. 
2.00 «75 2 700 | 6 100 | 1 strand 16 in. from splice. 
2.00 75 3770. 8500 | 1strand 2 in. from splice. 
2.00 .76 3 980 9 000 Do. 
2.00 72 4 200 10 300 | 1strand at splice. 
2.00 .72 4 600 11 300 | 1 strand 5 in. from splice. 
2.00 74 2 400 5 600 | 1 strand at splice. 

SS ee 1.03 9 500 11 400 Do. 
asa aaa 1.03 9 700 11 650 Do. 

3.00 .94 6 650 9 600 Do. 
3.00 1.10 9 280 9 750 | 2 strands at splice. 
3.00 1.15 7 600 7 300 | 1 strand at splice. 
3.00 1.19 11 200 10 700 Do. 
4.00 1.44 13 700 8 400 Do. 
6.00 2.19 24 200 6 400 Do. 
6.00 2.45 19 800 4 200 | 1 strand at middle. 
6.00 2.45 33 800 7 200 | 1 strand at splice. 
6.00 2.25 17 800 4 500 Do. 

  

              
  

1 Tested with ends wound around pins. All others were tested with eye splices in both ends. Distance 
between splices from 3 ft. to 6 ft. 

TENSILE TESTS OF MANILA ROPE FOR ISTHMIAN CANAL 

COMMISSION. 

FOR UNITED STATES ENGINEER OFFICER, OSWEGO, N.Y. 

  

  

  

              

  

  

  

Tensile strength. 

Diame- | ,Length : between Parted. 
ter. splices paces: Total. | Per sq. in. 

In. In. Lb. Lb. 
1.50 12 11 600 6 560 | 2 strands at the splice. 
71 24 2 320 5 860 | 1 strand at the splice. 

Cables laid double. 

FOR UNITED STATES ENGINEER OFFICER, BOSTON, MASS. 

Tensile strength. 
Number | Length 

biome: of | between Parted. 
: strands. | splices. Total Per sq. 

’ in. 

In. In. Lb. Lb. 
1.18 4 34 9 400 8 600 | 2 strands at the splice. 
1.23 4 43 10 500 8 800 | 1 strand at the splice. 
1.55 4 41 14 500 7 660 | 2 strands at the splice.               
  

Four-strand rope.
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TENSILE TESTS OF ITALIAN HEMP CORD FOR WATERTOWN ARSENAL. 

  

  

Kind of cord. Log line. Lanyard coil. Braided cord. 

Diameter... ...ociinereaanaiisshs 0.25 in. 0.1840. [ooo icici ess itae 
lay, ltarnin. _o.. . ....0. eens 0.73 in. 001 In, |... ansonsensodosy 
Number of strands........... ..-- 3 Sle srvensennserarovony 
Threads in each strand.......... 3 10 Bl mavens inti nnins sons 
Lengthof sample. ....: .cnceueaus 16 ft. 16 ft. 16 ft. 
Length between heads........... 26 in. 26 in. 26 in. 
Tensile strength, total........... 947 1b. 510 1b. 277 1b. 
Parted...c... vic visinidh ows a 3 strands in head. | 3 Srends 8 in. from In middle. 

e head.             
TENSILE TESTS OF USED LANYARDS OF ITALIAN HEMP LOG LINE. 

1 to 10, inclusive. Lanyards used about three years, or approxi- 
mately 400 times, and have been subjected to both oil and 
moisture to a considerable extent. 

11 and 12. Used two years, or about 300 times. Not subjected to 
oil or moisture to any extent. 

Received from Fort Adams, R. I., February 26, 1910: 
13. Used one year and nine months, or about 150 times. Not sub- 

jected to moisture but to some extent has come in contact 
with oil. 

14 and 15. Used one year and nine months, or about 200 times. Sub- 
jected to oil but not to moisture. 

Received from Fort Strong, Boston, February 14, 1910: 
16 to 19, inclusive. Used at about 900 drills. Subjected to both 

oil and moisture. 
Received from Fort Revere, Mass., February 9, 1910: 

20 to 23, inclusive. Used at 214 drills. Not subjected to oil or 
moisture. 

Received from Fort Revere, Mass., February 9, 1910: 
24 to 25, inclusive. Used about 75 times. Subjected to contact with 

oil and moisture. 
26. Used only a few times. Subjected to oil and moisture. 

Received from Fort Heath, Boston, February 15, 1910: 
27. Used one year, or about 150 times. 
28. Used one year, or about 150 times. 
29. Used five months, or about 100 times. 
30. Used five months, or about 100 times. 
31. Used one month, or about 10 times. 
27 to 31, inclusive, have not been subjected to moisture but to some 

extent have come in contact with oil. 
Received from Fort Andrews, Mass. : 

32 to 35, inclusive. Used about 60 times. Subjected to oil and 
moisture. 

Received from Fort Michie, N. Y.: 
36. Used about one week. Not subjected to oil or moisture. 

Received from Fort Warren, Boston: 
37 and 38. Used about 60 times. Not subjected to oil or moisture. 
39 and 40. Used about 80 times. Subjected to oil and moisture. 
41 and 42. Used about 60 times. Subjected to oil but not to moisture. 
43 and 44. Used about 100 times. Subjected to oil and moisture. 
45 and 46. Used about 2 years.
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Tensile tests of used lanyards of Italian hemp log line—Continued. 

  

  

        
  

  
  

    

Number of | 
No Length [Approximate Hauber threads or | Tensile Parted 
=]. overall. diameter. | oon qs. | yarns in | strength. ’ 

* |each strand. 

It. in. In. Lb. 
1 i 4 .23 3 | 16 threads. 225 | Fractured the wire hook. 

| Lal BR Rh 0.00 Nasen og amnnn alate size ia a mis 265 | 3 strands at the pin. 
FRR oD fiw ass tain potts da Haas waa 300 0. 

2 n 11 .20 3 | 20 threads. 152 | 3 Jusnds 7 in. from end with 
00k. 

eas sina 20 a as 193 | 3 strands at the pin. 
3 11 8 .28 3 | 2 yarns... 206 | Straightened the wire hook. 
Bia avai Po aaa rt te a re re 273 | 3 strands at the pin. 
Bla desnen sass i te ina a ate 245 0. 
4 no 3 .22t0.28 4 | 3 yarms... 180 | 2 §itands in the loop at eye of 

ook. 
AU hh 222410 JOB Hl. see see 198 | 3 strands at the pin. 
Ar ressess ra LOO se i a Ens 202 | 2 strands at the pin. 
5 0" 2 .210.28 3 | 2 yarns.. 258 | Straightened the wire hook. 
Bi] ce rnin pss 20 20 28 1. a ra saya nes ih Al 299 | 3 strands at the pin. 
Blas esis 22210" 306 Do. 
6 1.8 .2¢0. 162 | 1 strand 16 in. from the pin. 
Gl danas »22'10 222 | 1 strand at the pin. 
7 9 +6 : 203 | Straightened the wire hook. 

nase diate : d 290 | 1 strand 1 in. from the pin. 
7 {esas smivaee . : 246 | 1 strand at the pin. 
8 10 4 «27 . 225 | Straightened the wire hook. 
8 id naa s rol Nes deste 2200. ies 275 | 3 strands at the pin. 
NS is want P27 Noavtn sive s403 297 | 1 strand 12 in. from the pin. 

9 10 3 27 Ss don. ai 222 | Fractured the rope at eye of 
wire hook. 

Oe eds se denins rol Lae do...... 295 | 3 strands at the pin. 
hy 27 ss saan oa) dots. 284 Do. 

10 10° 11 .25 S|. :doi..... 195 | 3 strands 6 in. from end of hook. 
04. nt vod Lease sendin dose 366 | 2 strands 22 in. from pin. 
1 33 6 .20 3 | 5 yarns.. 198 | 1 strand at the pin. 
aE har isl rol ivi]. doi... 236 | 3 strands at the pin. 
Bele 20. Jeans wos 256 Do. 
12 2.2 .20 Silt dati. 128 | Straightened the wire hook. 
1 sa dion $20 xe seien ee fis 10.0 ou 226 | 1 strand 6 in. from the end of 

snap hook. 
13 2:0 .19 8-2. dos... 1131 faind 7 in frem end of wire 

00k. 
13 34 7 .20 S)..d0: i... 165 | 2 strands in the loop at eye of 

snap hook. 
3 ee swssiss 20 aise 279 | 3 strands at the pin. 
13. ae, 20 ess anminets 233 Do. 
drat ote, 223 | 3 strands 30 in. from the pin. 
14 2 5.5 .19 3]. 145 | In the loop at eye of wire hook. 

iin din: 10 fons aail 5 186 | In the loop at eye of snap hook. 
14 34.7 .19 3 189 | 2 strands in the loop at eye of 

snap hook. 
Xd ae 1 PRA t:Q0in. 276 | 3 strands at the pin. 
J Lr eats oS eas vRdoLE 264 Do. 
3 la, od {in ssi 2 eQ0. ra. 285 Do. 
15 20007 .22 31 2yorns.... 139 | Drew Sut the loop at eye of snap 

ook. 
3S ats seas 2s daa ns 2.40000, 135 Drow 0 the loop at eye of wire 

00k. 
15 34 2 .20 3 | 5 yarns.... 171 | 3 strands in the loop at eye of 

snap hook. 
A851 ceneindci.n +20 1. a Bla does... 212 | 3 strands at the pin. 
1, 20a dou. k 220 Do. 
A rary 20 evens A020, 240 Do. 
16 87 6 .16 3 | 2 yarns.. 134 Do. 
NG Sai AB essen 30.00 149 Do. 
16 Lhasa, w 10. ada ..dor... 109 Do. 
17 24 10 214 3i...40.....: 126 | 3 strands 24 in. from the pin. 
Neat oeeds wld eae a efi cdo... 105 | 1 strand 36 in. from the pin. 
37a eam CIE Ls SE do. tes. 87 | 1strand at a knot which was in 

this length. 
18 28 10 .23 3 | 14 threads. 208 | 2 strands at the pin. 
ASL a Shae ih pO 220 | 1 strand at the pin. 
1S i. ohauiasinn s 23 Ln rnd DRA 219 Do. 
19 29 8 .22 3..:00. 50... 194 | 2 strands in the loop at eye of 

wire hook. 
i! BHR RE wif asian 2-40... i. 178 | 1 strand at the pin. 
NO ve dat nine 6 DD ft miata enn G05. 210 Do. 
le os. QoL. ou. 237 | 3 strands at the pin. 
20 207 .23 Sil: idois i 153 brow Dub the loop at eye of wire 

ook. 
21 3.16 .22 31..40. ..0%- 170 | Opened the eye of wire hook. 

  
 



CORDAGE AND FABRIC. 229 

Tensile tests of used lanyards of Italian hemp log line—Continued. 

  

  

  
  

: Number of 
No. | Length |Approximate Noiber threads or | Tensile Parted 

* | overall diameter. strands, | Yarns in |strength. . 
each strand. 

Ft. in. In. Lb. 
2]. ele 2D [eae aes 14 threads. 252 | 1 strand in the loop at eye.of 

snap hook. 
22 16 4 .22 31...d0...5 313 | 1 strand at the pin. 
22 fhe ibe es 22 nun su do...... 305 | 2 strands at the pin. 
23 30 2 22 Sf.-.d0s. 0x. 227 | Opened the eye of wire hook. 
23 Pee dbdaid 2 dae QO. 00 282 | 3 strands at the pin. 
2d nies 2 a Wdo. cis 294 Do. 
28 fone Fly. Rey SLOAN dove. 316 Do. 
24 34 3 .1710.20 3 | 5 yarns 221 | 3 strands in theloop at eye of 

snap hook. 
sie S400. 20 ee ld do.:.... 240 | 3 strands at the pin. 
DL a ida wee ETE in do. nan. 221 Do. 
od |. die dX 10:20 vse wees do....5. 194 | 1 strand at the pin. 

125 3 0 .18 to . 20 87...40. 00. 186 | 3 strands at the pin. 
1 ER RAR ANCE IB 100200 oe een naan do...... 205 | 1 strand at the pin. 

L28 finan shins + 1810..20 00. 0nnas 0. ua. 36 | 2 strands 6 in. from the pin. 
26 31 8 .18 3 |...do..: 2. 250 | 1 strand 24 in. from end of snap 

00k. 
26 secu AS tii dO. bin. 217 | 3 strands at the pin. 
OB lain wie wis SABA La do.v...y 247 Do. 
Banari ain JIB ii. sQ0. via 248 Do. 
27 "7 5 .14 32 yarns 45 Drew Su theloop at eye of snap 

00k. 
sss isvinnan oT Havana vals “80.0 120 | 1 strand at the pin. 

By da nvainn a eases G0... 118 | 3 strands 8 in. from the pin. 
28 13-10 17 3...40. J. 189 | Opened the eye and fractured 

the wire in hook. 
28 {onnnasn sais A 1 Re 40.00 244 | 3 strands 27 in. from the pin. 
OR wa vniavaiaa cH onan do... 239 | 3 strands at the pin. 
28 14 4 .18 315 yarns.... 251 Do. 
28 lee ssins iaea AR. --80.5. 0. 283 Do. 
29 13:0 .14 3 | 2 yarns 128 | 1 strand 6 in. from the pin. 
20 a. SA ies 0.2 va 214 | 3 strands at the pin. 
30 17 0 18 35 yarns 280 | Drew out the loop at eye of 

snap hook. : 
$0. na IB. anata dons do...... 275 | 3 strands at the pin. 
30 ee a A840... 00,000 a 40vii... 263 Do. 
31 16 8 vy 3 iu.a0un. sae 290 Do. 
Bleed ie JHE, ON anes AO. cuss 230 | 1 strand at the pin. 
Silene nian A Laid. -Q0. anus 293 | 2 gras 5 in. from —~ of snap 

00. 
32 2:2 .18 3 as-G0 nna 151 | 3 strands in the:loop at eye of 

wire hook. 
EL Ne JAB naa asinle dot..... 233 | 3 strands at the pin. 

33 34 10 .18 8 es 40 nuns 210 | 3 strands in the loop at eye of 
snap hook. 

Benign 260 | 2 strands at the pin. 
NRL LRA 272 | 3 strands at the pin. 

3 ees eann 269 Do. 
34 2 85 151 | 3 strands in the loop at eye of 

snap hook. 
Bh le icra con dS snide cays d0...... 161 | Straightened the wire hook. 
35 34 0 .18 3: ee 0u ns 245 | 3 strands at the pin. 
D5 fase sais WIR Liason do. .000 231 Do, 
85 deena Re DR pall | Nae 243 Deo. 
36 34 9 10 Sq. ..60.. sue 244 | 3 strands in the loop at eye of 

snap hook. 
Or 10 eas Qoiaise 310 | 3 strands at the pin. 

B6il.usiainsnasi A {alias do... 245 Do. 
ee e dO Ta nnn aalt]ens do...... 295 Do, 
37 34 10 .18 3a sB0i. civ 205 | 2 strands in the loop at eye of 

snap hook. 
Sli] anes ianas JAS. ae do...... 223 | 1 strand at the pin. 
Ol Ys semaine suis AS {a staninleee do.....: 240 | 3 strands at the pin. 
sins IS ves sens 40... 242 | 2 strands 34 in. from the pin. 

38 3:0 .20 34 yarns.... 293 | 3 strands in the loop at eye of 
wire hook. 

SS ee iysnniiins 20 Local iveii)en 240, oo nu- 268 | 3 strands in the loop at eye of 
snap hook. 

39 2:85.35 .18 315 Yas: oF 98 | Fractured the wire hook. 
LE SAB ies 22-Q0. 00. 192 | 2 strands in the loop at eye of 

snap hook. 
40 33 8 .18 3:40 un. 190 | 3 strands in the loop at eye of 

snap hook. 
40 lee snnnn nanan 18 caisson] QO vn’ 220 | 3 strands at the pin. 
40 Nic ines IB Leis a OL a 240 | 2 strands at the pin.               

1 This lanyard was full of broken strands. 

 



230 CORDAGE AND FABRIC. 

Tensile tests of used lanyards of Italian hemp log line—Continued. 

  

  

              

Number of 
No Length |Approximate Number threads or | Tensile Parted 

* | over all. diameter. girands yarns in | strength. . 
* leach strand. 

Ft. in In. Lb. 
AE lah. AS La... Syarns... 206 | 3 strands at the pin. 
41 1:0 .22 3|2yams.... 350 | 2 strands at the pin. 
Ay aaa 22D enna meis ene 0 alate 366 | 1 strand at the pin. 
42 32 8 .18 3 | 5 yarnms.. 232 | 1strand 24 in. from the pin. 
A as IS rs do.:.... 203 | 1 strand at the pin. 
+ ES lr lS on dae nan]es do.....: 216 | 2 strands at the pin. 
4D shia dS eda. 0. 206 | 3 strands at the ig 
43 We 9 .25 3 | 2 yarns 352 | 1 strand at the p 
AS it TON a do... ... 223 | 2 strands at dL of length. 
43 11 0 .24 3 dor hk. 325 | 1 pind at the pin. 
AS rssh en Sy Daas a slam nor do...... 320 
44 16 0 .25 $.ade-w i... 298 Opie the eye of wire hook. 
diana aa sk 2 cies) s-do:n.n. 326 | 1 strand at the pin. 
dnl vents DD sana Aol. 360 Do. 
45 24 8 .23 3'| 14 threads. 218 Opened the eye of wire hook. 
A dal eo 2D na ret abs Sao... 211 | 1 strand at the pin. 
A rr oD ele pe baer do... .. 195 Do. 
A a Sy aha do....,. 187 Do. 
46 24 8 .22 Sle don r..-d 240 | 3 strands at the pin. 
dG Ne. Sos oad a asl do:..... 232 | 2 strands at the pin. 
40. oo an ge $2 eh vdeo... 220 Do. 

  

TENSILE TESTS OF NEW LANYARDS AND NEW MATERIAL FOR 

1. Long lanyards from Watervliet having 6 strands and a core of 
7 threads. 

2. Gunner's lanyard from Rock Island Arsenal having 4 strands 
and no core. 

3. Italian hemp log line as furnished from the arsenal, 0.16 to 0.18 
in. diameter. 

4. Same as No. 3, except diameter 0.25 in. 

MAKING SAME. 

  

  

              

Number of 
No Length A DDroRe Nuniber threads or Tensile Parted 

* | overall. yarns strength. . diameter. irae, aa 1] & 

Ft.in In. Lb. 
x 30 2 0.18 6 | 7 threads.. 198 | Opened the eye of wire hook. 
Yana, e18 lerrrnners -..do.. 390 | 2 strands at the pin. 

i ir vens 218 eee 2:00.00 ys 360 | 6 strands at the pin. 
bln od a En ER 0. 402 Do. 
2 15 3 .22 4 | 10 threads. 279 | 2 in. from the eye of wire hook. 
ens Se snes 70 eva 271 | 2 strands at the pin. 
hs rl eaernenete QOL, 298 | 3 strands at the pin. 

3 31 8 15 48 treads 244 | 4 strands at the pin. 
es Saat hs AS nantes. 285 Do. 

ee say ans 5 a. 0 Saas, 325 Do. 
Sakis sess dD Haas doc 0 306 Do. 
4 30 5 .25 3 | 10 threads. 578 | 2 strands at the pin. 
dae ne vl as 200 a, 550 | 3 strands at the pin. 
Ae ai 2 Earnie, doit 490 Do. 
da 2D Nanny 022000 seaw 520 | 2 strands at the pin. 
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TENSILE TESTS OF ITALIAN HEMP LOG LINE USED FOR MAKING 
LANYARDS. 

Loads were applied by means of dead weights. 
Bowline knots, eye splices, and clove hitches were used for fasten- 

ing the ends. 
Length of samples between knots, splices, or hitches ranged from 

12 in. to 40 in. 
Where there are two tests under the same number the second test 

was made on the same sample as the first, a new hitch being made at 
the parted end, thus shortening the sample. 

  

  

Number 
Number 

of threads| Tensile 
No. | Style of hitch. | Diameter. " ol wi each | strength. Parted. 

* | strand. 

In. Lb. 
1 | Eye splices....| 0.15 to 0.18 4 8 290 | 4 strands at the splice. 
2 eu. A090... .15t0 .18 4 8 281 | 2 strands 4 in. and 2 strands 

6 in. from the splice. 
! SR BRT d0........ .15t0 .18 4 8 321 | 4 strands at middle of length. 
3 | Bowline knot.| .15to0 .18 4 8 230 | 4 strands at knot. 
Bol... dos .15t0 .18 4 8 265 0 
do. de... .15t0 .18 4 8 222 Do. 
5 fete. do... i. d5t0 .13 4 8 271 Do. 
Bs |eiice AO ie 15t0 .18 4 8 290 Do. 
6 | Clove hitch....| .15t0 .18 4 8 251 Do. 
SO lenann do... .5. 15t0 .18 4 8 276 Do. 
7 | Eye splices.... .25 3 10 676 | 2 strands at splice. 
7 {eae 07 odoin .25 3 10 619 Do. 
8 |es-- 0, hire. .25 3 10 §75 Do. 
9 | Bowline knot. .25 3 10 465 | 2 strands at knot. 

10 1... do........ 25 3 10 481 | 3 strands at knot. 
0... do. 0.088% 25 3 10 501 Do. 
12 | Clove hiteh.... 25 3 10 518 | 1 strand at hook. 
50... do... ..... 25 3 10 465 | 3 strands at hook. 
4 1..... ac... :.... 25 3 10 553 Do.                 
  

TENSILE TESTS OF BURLAP. 

Samples 2 in. and 6 in. wide. Samples 6 in. wide were folded three 
times, so as to make a strip 2 in. wide and 3-ply. 

Length of samples over all, 18 in. 
Gaged length, 10 in. 

  

  

Elongation 
Marks in 10 in. at | Tensile 

. maximum | strength. 
load. 

In. Lb. 
OI), WATDen io essn dns ransom ssvove Iss anris ete nnssms ayes ass ianssnnnisy 0 3 1% 

io a aati an TLR we ie in nate aie eh Be aire mms net vis Nie Ri ae ¥ 26 
15 RAGE Ere a SRE Rt, SER RA RS A SERRE .30 115 

BATE WAT aie cava sis ose inns stills ile ms Sasinaminnes sins ns miie Hews sas eines oil gion name vias .28 306 
DI, BIRD ose his sna nd sas on smi Aln nna haa nine os 5 5 ann we ain in m 35 is 

Dass nos idle ain as aia ans reais ws 9 wean in Sn was An eins Sn sls ele be ah we en wd 
Qs Fume a ends alia ns ns an sw aba Ea mdse Sate se ee ann nals sed Ses amen 68 149 

O30 ING ns. 4 veins sr den imesninc sn nee vaininns sims wens anes vans ssnber sass 62 425         
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COMPRESSION TESTS OF SHELL CONCRETE CUBES FOR THE 
UNITED STATES ENGINEER OFFICER. 

Tampa, Fra. 

Compressed surfaces faced with plaster of Paris to secure even 
bearing in the testing machine. 

Composition of cubes: Nos. 1, 2, and 3, made July 13, 1909—1 
cement, 2 sand, 4 shell. Nos. 4, 5, and 6, made July 24, 1909—1 
cement, 3 sand, 6 shell. 

  

    

  

                    

Dimensions. Ultimate strength. 

Sectional First 
Marks. area. crack. 

Height. Compressed surface. Total. Per sq. in. 

In. In. In. Sq. in. Lb. Lb. Lb. 
eens 6.01 6.06 6.11 37.03 64 100 64 100 1730 
Din stoic 6.04 6.02 6.11 36.78 60 400 60 400 1 640 
et 6.02 6.03 6.12 36.90 57 100 57 100 1 550 
A 6.03 6.06 6.12 37.09 25 200 25 200 680 
Deans 6.05 6.06 6.10 36.97 32 400 32 400 875 
| PR 6.02 6.06 6.12 37.09 25 700 25 700 690 

MiLwAUKEE, Wis. 

Marks, I. 
Mixture: Alpha cement, 1 part; limestone dust, 2 parts; limestone 
(} in. to 1 in.), 4 parts. 

Weight of cube, 136 lb. 
Height, 12.08 in. 
Compressed surface, 12.10 in. by 11.63 in. 
Sectional area, 140. 72 8q. in. 
Gaged length, 5 in. 

  

  

  

Applied loads. In gaged length, 

C Remarks, 
om- 

Total. Per sq. in. pression. Set. 

b Lb. In In. 
14 070 100 0 0. 
28 140 200 0 0. 
42 220 300 0 0. 
56 290 400 0 0. 
70 360 500 0002 0. 
84 430 600 0003 0. 
98 500 700 . 0007 0. 

112 580 800 .0010 .0002 | Modulus of elasticity between loads of 600 and 800 
Ib. per sq. in. 2 000 000 1b. 

126 650 900 .0015 .0003 
140 720 1 000 .0021 . 0005 
154 790 1 100 .0030 .0009 
168 860 1 200 .0045 .0018 
182 940 1 300 .0083 .0044 
188 400 L340 Nite ns dene rnin Ultimate strength.              



Marks, II. 
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Mixture: Alpha cement, 1 part; limestone dust, 2 parts; limestone 
(} in. to 1 in.), 4 parts. 
Weight of cube, 137.5 lb. 
Height, 12.10 in. 
Compressed surface, 12.10 in. by 11.68 in. 
Sectional area, 141. 32 sq. in. 
Gaged length, '5 in. 

  

  

  

              

Applied loads. In gaged length. 

0 Remarks. 
. om- 

Total. Per sq. in. pression. Set. 

b. Lb. In. In. 
14 130 100 0. 0. 
28 260 200 0. 0. 
42 400 300 .0001 0. 
56 530 400 .0001 0. 
70 600 500 .0002 0. 
84 790 600 . 0004 .0001 
98 920 700 .0008 0001 | Modulus of elasticity between loads of 600 and 

’ 800 1b. per sq. in. 2 000 000 1b. 
113 050 800 .0010 .0002 
127 190 900 .0014 .0003 
141 320 1 000 .0018 .0005 
155 450 1 100 . 0025 . 0007 
169 580 1 200 .0033 .0010 
183 720 1 300 . 0046 .0017 
197 850 1 400 . 0068 .0030 
206 600 L460 des a ies Seen Ultimate strength. 

Marks, 111. 
Mixture: Alpha cement, 1 part; limestone dust, 2 parts; limestone 

(} in. to 1 in.), 4 parts. 
Weight of cube, 138 lb. 
Height, 12.09 in. 
Compressed surface, 12.15 in. by 11.75 in. 
Sectional area, 142.76 sq. in. 
Gaged length, 5 in. 

  

  

  

          

Applied loads. In gaged length. 

C Remarks. 
: om- 

Total. Per sq. in. pression. Set. 

b. Lb. In. In. 
14 270 100 0. 0. 
28 550 200 0. 0. 
42 830 300 . 0001 0. 
57 100 400 .0002 .0001 
71 380 500 . 0004 . 0002 
85 650 600 .0007 0003 

9 930 700 .0010 .0004 | Modulus of elasticity between loads of 600 and 
800 1b. per sq. in. 2 500 000 1b. 

114 200 .0013 . 0005 
128 480 900 .0018 . 0006 
142 760 1 000 .0023 0007 
157 040 1 100 .0030 .0010 
171 310 1 200 . 0040 .0016 
185 590 1 300 . 0056 .0027 
199 860 1 400 .0097 .0057 
200 400 I 403 iar ae junta ied First crack. 
206 300 AE na. cmanss nna Ultimate strength.   
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Marks, IIIT. 
Mixture: Universal cement, 1 part; limestone dust, 2 parts; lime- 

stone (} in. to 1 in.), 4 parts. 
Weight of cube, 135.5 1b. 
Height, 12.08 in. 
Compressed surface, 12.10 in. by 11.80 in. 
Sectional area, 142. 78 sq. in. 
Gaged length, '5 in. 

  

  

  

              

Applied loads. In gaged length. 

C Remarks. 
: Jom- Total. Per sq. in. pression. Set. 

Lb. Lb. In. In. 
14 280 100 0. 0. 
28 560 200 0. 0. 
42 830 300 . 0002 0. 
57 110 400 . 0002 . 0001 
71 390 500 . 0006 . 0001 
85 670 600 .0010 . 0002 
99 950 700 .0015 .0004 | Modulus of elasticity between loads of 600 and 

800 1b. per sq. in. 1 250 000 1b. 
114 220 800 .0023 .0007 
128 500 900 . 0035 .0013 v 

142 780 1 000 .0075 . 0044 
150 200 3 0805 yaaa ns a Ultimate strength. 

Marks, V. 
Mixture: Universal cement, 1 part; limestone dust, 2 parts; lime- 

stone (} in. to 1 in.), 4 parts. 
Weight, 136.5 lb. 
Height, 12.05 in. 
Compressed surface, 12.05 in. by 11.86 in. 
Sectional area, 142.91 sq. in. 
Gaged length, 5 in. 

  

  

  

Applied loads. In gaged length. 

C Remarks. 
ompres- 

Total. Per sq. in. sion. Set. 

Lb. Lb. In. In. 
14 290 100 0. 0. 
28 580 200 0. 0. 
42 870 300 0. 0. 
57 160 400 . 0001 0. 
71 450 500 . 0002 0. 
85 750 600 . 0007 0. 

100 040 700 .0011 .0001 | Modulus of elasticity between loads of 600 and 
800 1b. per sq. in 1 430 000 1b. 

114 330 800 .0018 . 0004 
128 620 900 . 0027 . 0009 
142 910 1 000 . 0055 . 0027 
154 700 L080: ogi usin ied liter inviv iin Ultimate strength.              



Marks, VI. 
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Mixture: Universal cement, 1 part; limestone dust, 2 parts; lime- 
stone (} in. to 1 in.), 4 parts 

Weight of cube, 136.5 1b. 
Height, 12.04 in. 
Compressed surface, 12.08 in. by 11.75 in. 
Sectional area, 141.94 sq. in. 
Gaged length, 5 in. 

  

  

  

              

Applied loads. In gaged length. 

0 Remarks. 
; ompres- 

Total. Per sq. in. So, Set. 

b. Lb. In. In. 
14 190 100 0. 0. 
28 390 200 0. 0. 
42 580 300 . 0001 0. 
56 780 400 . 0002 0. . 
70 970 500 . 0005 0. 
85 160 600 . 0009 . 0002 

99 360 700 .0013 0003 | Modulus of elasticity between loads of 600 and 800 
Ib. per sq. in. 1 667 000 1b. 

113 550 800 . 0020 . 0007 
127 750 900 . 0030 .0010 
141 940 1 000 . 0047 . 0020 
156 130 1 100 0100 . 0061 
163 700 TA50 ons dale dele eh ety in Ultimate strength. 

CONCRETE Prisms. 

Marks, I. 
Mixture: Alpha cement, 1 part; limestone dust, 2 parts; limestone 

(} in. to 1 in.), 4 parts. 
Weight of prism, 51 lb. 
Height, 17.97 in. : 
Compressed surface, 6.18 in. by 5.93 in. 
Sectional area, 36.64 sq. in. 
Gaged length, 10 in. 

  

  

  

              

Applied loads. In gage length. 

a Remarks. 
: ompres- Total. Per sq. in. sion. Set. 

Lb. Lb. In. In. 
3 660 100 0. 0. 
7 330 200 .0001 0. 

10 990 300 . 0004 0. 
14 660 400 .0010 . 0001 
18 320 500 .0017 . 0002 
21 980 600 . 0027 . 0003 

25 650 700 . 0040 .0008 | Modulus of elasticity between loads of 600 and 
800 Ib. per sq. in. 1 538 000 1b. 

29 310 800 . 0051 .0014 

32 980 900 . 0065 . 0028 
36 640 1 000 .0131 .0097 | Ultimate strength. 

Prism contained numerous voids and failed at the bottom end.
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Marks, II. 
Mixture: Alpha cement, 1 part; limestone dust, 2 parts; limestone 

(} in. to 1 in.), 4 parts. 
Weight of prism, 50.5 1b. 
Height, 18.05 in. 
Compressed surface, 5.98 in. by 6.01 in. 
Sectional area, 35.94 sq. in. 
Gaged length, 10 in. 

  

  

  

Applied loads. In gaged length. 

C Remarks. 
ompres- 

Total. Per sq. in. Sioa, Set. 

Lb. Lb. In. In. 
3 590 100 0. 0. 
7 190 200 . 0003 

10 780 300 . 0008 0002 
14 380 400 *.0014 0003 
17 970 500 . 0024 0006 
21 560 600 . 0036 . 0010 
25 160 700 . 0048 .0017 | Modulus of elasticity between loads of 600 and 

800 1b. per sq. in. 1 667 000 1b. 
28 750 800 0065 0027 
32 350 900 0096 0048 
35 600 4.1) RR Re CL a Ultimate strength.             
  

Prism contained numerous voids and failed at bottom end. 

Marks, III. 
Mixture: Alpha cement, 1 part; limestone dust, 2 parts; lime- 

stone (} in. to 1 in.), 4 parts. 
Weight of prism, 52 th, 
Height 18 in. 
Compressed surface, 6.10 in. by 6.03 in. 
Sectional area, 36.78 sq. in. 
Gaged length, 10 in. 

  

  

  

Applied loads. In gaged length. 

» 

C Remarks. 
ompres- Total. Per sq. in. sion. Set. 

Lb. Lb. In. In. 
3 680 100 0. 0. 
7 360 200 . 0007 . 0005 

11 030 300 .0009 . 0007 
14 710 400 .0014 .0011 
18 390 500 .0019 .0011 
22 070 600 . 0021 .0008 
25 750 700 . 0035 .0015 | Modulus of elasticity between loads of 600 and 800 

1b. per sq. in. 1 000 000 1b. 
29 420 800 . 0053 . 0020 
33 100 900 .0073 . 0045 
36 780 1 000 . 0105 . 0066 
42 800 1.160 1. st ede i Ultimate strength.             
 



Marks, ITII. 
Mixture: Universal cement, 1 part; limestone dust, 2 parts; lime- 

stone (} in. to 11in.), 4 
Weight of prism, 51 1b. 
Height, 18.08 in. 
Compressed surface, 5.92 in. by 6.07 in. 
Sectional area, 35. 03 sq. in. 
Gaged length, '10 in. 

CONCRETE. 

arts. 
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Applied loads. In gaged length. 

C Remarks. 
ompres- 

Total. Per sq. in. sion. Set. 

Lb. Lb. In. In. 
3 590 100 0. 0. 
7 190 200 . 0003 .0001 

10 780 300 . 0006 . 0002 
14 370 400 .0012 . 0004 
17 970 500 . 0024 . 0007 
21 560 600 . 0037 .0012 
25 150 700 0053 .0020 | Modulus of elasticity between loads of 600 and 800 

Ib. per sq. in. 1 176 000 1b. 
28 744 800 .0075 .0033 
32 340 900 .0122 .0070 
35 400 085: 1... coi svniein si] dein mniv hiss Ultimate strength. 

Marks, V. 
Mixture: Universal cement, 1 part; limestone dust, 2 parts; lime- 

stone (} in. to 1 in.), 4 2 
Weight of prism, 51.5 
Height, 18 in. 
Compressed surface, 6.13 in. by 5.88 in. 
Sectional area, 36. 04 sq. in. 
Gaged length, 10 in. 

lb. 

  

  

  

        

Applied loads. In gaged length. 

o Remarks. 
ompres- 

Total. Per sq. in. sion. Set. 

Lb. Lb. In. In. 
3 600 100 0. 0. 
7 200 200 . 0005 . 0002 

10 810 300 .0011 . 0004 
14 420 400: .0017 .0010 
18 020 500 .0028 .0011 
21 620 600 .0039 .0015 
25 230 700 . 0060 .0025 | Modulus of elasticity between loads of 600 and 800 

1b. per sq. in. 1 111 000 1b. 
28 830 800 0087 . 0045 
32 100 800. Vole a Ultimate strength.     
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Marks, VI. 
Mixture: Universal cement, 1 part; limestone dust, 2 parts; lime- 

stone (} in. to 1 in.), 4 parts. 
Weight of prism, 52 1 1h. 
Height, 18.05 in. 
Compressed surface, 6.15 in. by 5.90 in. 
Sectional area, 36.28 sq. in. 
Gaged length, 10 in. 

  

  

  

Applied loads. In gaged length. 

a Remarks. 
ompres- 

Total. Per sq. in. sion. Set. 

Lb. Lb. In. In. 
3 630 100 0. 0. 
7 260 200 . 0005 . 0001 

10 880 300 .0013 . 0005 
14 510 400 . 0025 . 0008 
18 140 500 . 0039 . 0017 
21 770 600 . 0061 .0032 
25 400 700 . 0093 .0055 | Modulus of elasticity between loads of 600 and 800 

Ib. per sq. in. 833 000 1b. 
29 020 800 . 0155 .0102 
31 600 S70 unvesanaiss Yad mn Pitts od Ultimate strength.               

Prism contained numerous voids. 

TABULATION OF RESULTS. 

  

  

  

Ultimate | Modulus of 
Brando | Aw Dimen-| o Sap strength. lostioity 

rand o sions ure ge etween 
Marks, cement. hen Height. | oom. | face. Hons] loads pe 

pressed. | Total Per |sq.in of 600 
* | sq. in. | and 800 lb. 

Days. | In. In. In. [8¢.in. Lb. Lb. Lb. 
Cubes I...... Alpha....... 10 | 12.08 12.10 | 11.63 | 140.72 | 188 400 | 1 340 { 2 000 000 

W...e v5 Q0. tian 10 | 12.10 ( 12.10 | 11.68 | 141.32 | 206 600 | 1 460 | 2 000 000 
UL... L408. 0... 10] 12.09} 12.15] 11.75 | 142.76 | 206 300 | 1 445 | 2 500 000 
an... "Universal. . 10 | 12.08 | 12.10 | 11.80 | 142.78 | 150 200 | 1 050 | 1 250 000 

Y-..... se GOL ees 10 | 12.05 12.05 | 11.86 | 142.91 | 154 700 | 1 080 | 1 430 000 
VI6...... ae 700 0 si vlaia’es 11 12.04 12.08 | 11.75 | 141.94 | 163 700 | 1 150 { 1 667 000 

Prisms]...... Alpha... 2... 17.97 6.18 | 5.93 | 36.64 | 36 640 | 1 000 | 1 538 000 
X..... adOL ier 11 | 18.05 5.98 6.01 | 35.94 | 35 600 990 | 1 667 000 
OL... 100% sats 11 | 18.00 6.10 | 6.03 | 36.78 | 42 800 | 1 160 | 1 000 000 
m...... Universal, i 12 | 18.08 5.92 6.07 35.93 | 35 400 985 | 1 176 000 

evisien sl einB0  uleleeiem 12 | 18.00 6.13 | 5.88 | 36.04 | 32 100 890 | 1 111 000 
vI...... i Sea 12 | 18.05 6.15 | 5.90 | 36.28 | 31 600 870 833 000                        
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TENSILE TESTS OF RUBBER FOR WATERTOWN ARSENAL. 
  

    

  

      

Dimensions. Tensile strength. 

Marks. Besdona) - Elongation in 2 in. 

Width. | Thickness. Total. Per sq. in. 

In. In. Sq. in. Lb. Lb. In. Per cent. 
1 0.54 0.33 0.178 7i 2398 5. 50 275.0 
2 . 68 . 33 .224 80 357 5.40 270.0 
3 .62 . 50 . 365 142 389 1.25 62.5 
4 67 57 .381 153 401 1.20 60.0 
5 . 0b 41 . 305 102 33 1.05 £2.5 
6 . 64 . 49 313 114 264 1.10 55.0 
7 . 04 . 47 . 300 90 300 8.00 400.0 

8 . 66 .48 .316 93 204 6. 60 330.0 
9 65 .50 325 130 400 1.50 75.0 

10 . 65 . 50 “325 122 375 1.40 70.0 
17 G6 .49 +323 112 346 1.30 65.0 
12 67 AT +314 132 420 1.35 67.3 
13 69 95 .379 152 401 1.45 52.5 
14 61 . 56 L341 124 363 1.40 70.0 
15 70 50 .350 159 454 1.20 60.0 
16 64 .49 .313 143 456 1.30 65.0 
37 97 . 47 . 456 289 633 4.15 207.5 
18 66 . 56 . 369 139 376 1.35 67.5 
19 65 . 52 .338 198 585 3.85 192.5 
20 80 «35 . 280 12 435 1.85 92.5 
21 80 «35 .280 161 575 12.05 205.0 
22 71 .54 .415 263 633 3.80 190.0 
23 77 .53 . 408 265 649 3.95 197.5 
24 1.04 .43 . 447 214 478 3.70 185.0 
25 1.02 .42 .428 209 488 3.60 180.0 
26 1.09 . 47 .512 235 458 2.85 142.5 
27 1.08 .45 . 486 249 512 3.20 160.0 
28 1.02 . 46 . 469 253 539 2.95 147.5 
29 1.02 .46 . 469 245 522 2.60 130.0 
30 63 37 .233 153 656 4.30 215.0 
31 63 37 +283 157 673 4.60 230.0 
32 61 37 .225 159 706 4.50 225.0 

233 60 35 .210 141 671 4.40 220.0 
34 59 46 .271 157 579 3.45 172.5 
35 60 46 .276 149 539 3.75 187.5 

336 50 41 +205 145 707 4.90 245.0 
337 1.02 42 .428 237 553 4.30 215.0 

38 70 40 . 280 157 561 3.38 169.0 
339 70 .40 . 280 132 471 3.75 188.0 

39 Retested. 100 357 | More on ae] 
75               

  

1 Elongation in 1 in. due to No. 21 being a retest of No. 20. 
2 Open seams on side of this sample before testing. 
3 Samples not broken. 

«TESTS OF RUBBER FOR INSULATION OF CONDUCTOR WIRE. 

Length of samples over all, 5 in. 
Gaged lengths of 2 in. taken. 
Sample No. 1: 

Sample stretched until gaged length was 6 in., then load was 
released. After one minute rest the gaged length was 234 in. 

The sample was then stretched until gaged length was 9 in. and 
did not break. 

Sample No. 2: 
Sample stretched until gaged length was 6 in., then load was 

released. After one minute rest the gaged length was 
2+ in. 

The sample was then stretched until the gaged length was 914 
in., when it broke. 

Sample No. 3: 
This sample broke before gaged length was stretched to 6 in. at 

2 pois where the rubber had been injured in stripping from 
the wire.
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TESTS OF 3-IN. GARDEN HOSE. 

Friction test: 
First layer of fabric with cover removed and test made on next 

layer, a 10-1b. weight being used. 
214 in. of fabric was removed during 5 minutes. 

Tube test: 
Four tubes were prepared by cutting off inch sections of hose, 

and stripping the fabric from the tube. As 2-in. gaged 
lengths could not be obtained by cutting them open, these 
rings were tested by pulling on wire fixtures. 

Rupture occurred at the following values of distance between 
gage marks: 2 in., 2.25 in., 2.5 in., and 2.25 in." 

Other specimens about 6 in. long were then stripped from the 
fabric, running lengthwise of hose. These were pulled with 
results as follows: (¢) Width }% in., gaged length 2 in., 
stretched to 8 in. and released. New gaged length of 2 in. 
stretched to 7 in. and broke. (b) Width 24 in., gaged 
length 2 in., stretched to 7.5 in. and broke. (¢) Width 114 
in., gaged length 2 in., stretched to 7 in. and broke.
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BROWN-PRINT PAPER. 

Samples 1 in. wide taken out lengthwise from paper. 
Length between jaws, 3 in. 
Thickness, 0.003 in. 
Sectional area, 0.003 sq. in, 
First test: 12 1b. ? 
Second test: 9 1b.? 
Third test: 13 1b. . 
Fourth test: 12 lb, 
Fifth test: 21 1b. 
Mean: 13.4 1b. 
Tensile strength, 4 467 1b. per sq. in. 
ReMarks.—The sample submitted for test had several creases in 

it where the paper had been folded. The presence of these creases 
was detrimental to the tests, and it is believed they vitiated the results. 

Samples 1 in. wide taken out lengthwise from paper. 
Length between jaws, 3 in. 
Thickness, 0.003 in. 
Sectional area, 0.003 sq. in. 
First test: 24 1b. 
Second test: 21 1b. 
Third test: 25 lb. 
Fourth test: 25 lb. 
Fifth test: 20 lb. 
Mean, 23 1b. 
Tensile strength, 7 700 lb. per sq. in. 
  

1 These fractures occurred at creases.
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TENSILE TESTS OF PHOTOGRAPHIC BROWN-PRINT PAPER. 

Samples 5 in. long, 1 in. wide, 3 in. between jaws. 

  

Tensile strength. 

  

  

  

Marks. Taken out. Thick: 
> First | Second | Third Mens Per sq 

i test. test. test. 2 in. 

’ In. Lb. Lb. Lb. Lb. Lb. 
IE One WaT ce, oui ie e cin ive nae 0.0022 20.75 20.50 19.50 | 20.25 9 200 
1] Other Way... ec vine ots visumabnmnnns 0022 10.75 10.75 10.25 10.58 4 810 
2: Lene wise. cau iain ss sete aR aE 0030 | 20.75 21.25 21.00] 21.00 7 000 
DN sm AO. ice cnc cient iit aia ee ne .0031 13.50 | 13.00 11.00 12.50 4 030 

31 Other Way....... civ. ves visarhases .0031 | 30.00] 29.00! 28.00 | 29.00 9 350 
4 LONE Way... ie ieee .0030 | 33.00 | 34.00 | 32.00 | 33.C0 | 11 000 
4) OIRer Way... on, ad i tine nasn . 0030 17.00 18.00 17.25 17.41 5 83C 

ONO WAY. ee ioe nen rma .0030 | 28.00 | 27.75 27.75 27.83 9 270 
BL Other waV...e.. ii aves in snss sme wes . 0030 17.50 ( 17.25 18.00 17.58 5 860 
6 | Lengthwise . 0028 9.00 8.25 | 10.50 9.58 3 420 
6 | Other way.. 0028 | 22.50 | 22.75 22.25 22.50 8 030 
7 | Lengthwise 0029 + 12.25 10.00¢ 12.00 11.41 3 930 
I ORO WAY... oi th hr men nes . 0029 18.00 | 17.75 19.50 18.41 6 350 
8 LenS IhWISE. Lou. rv; cians ean .0029 | 14.25 | 14.50 | 15.00 | 14.38 5 020 
BL Other WaY...... ou vvidinsssnnsns donne 00201 28.751 28.00| 28.75 28.50 9 82¢ 
SFL encthwWise. i... iivn sarah tina ea 0023 | 12.751 12,001 12.251 12.33 4 930 
GV Other Way. .c..i vivitar date sninninns .0025 | 25.75 | 25.50 | 24.00 | 25.08 | 10 03¢C 

JO One Way. (uu. iiis vans nis vein in suns JO028: 15.761 15.001. 14.757 15.16 5 41¢ 
110 Lenathwise ob. ied vu. ian das .0028 | 17.00 | 16.25 | 16.00 | 16.41 5 860 
If Other way... ove vans lee 0028 | 25.00 | 24.25 | 23.00 | 24.68 8 810 
12 Lengtnwiee.... coins sian ns .0031 13.00 | 13.25 14.50 13.58 4 380 
2 f Other Way..... ii .vie sins iiramwiinve .0031 31.00; 31.75 31.25 31.33 10 100 
13: Lengthwise...... coh. anata .0025 | 15.00] 14.75] 15.00: 14.91 5 960 
13 Other Wa ut td vai dr cena end .0025 | 26.00 | 27.50 | 27.50 | 27.00 | 10 800 
12 enol hwWige. ii ive eens . 0028 9.75 12.00 11.00 10.91 3 900 

14 | Other w 0028 | 26.25 26.00 | 26.75 26.33 9 350 
15 | Lengthw 0030 | 25.50 | 25.00 | 24.00 24.80 8 260 
15 | Crosswis . 0030 30.50 [iio doisivan dua 5 160 

116 | Lengthw . 003 28.00 | 27.00 | 27.00] 27.33 9 100 
ST ORWISE. eo. Cove c si cen sinus inn . 003 36.60 1... ui ris anja vw 5 330 
Yn Leno h Wise... oh i vienna . 0030 9.00 9.50 8.50 9.00 3 000 
YH Crosswine. ...... oi i eR O00 | I8:00 i ene ae 6 000 

LIS | Longth wise... . ou. vu sscunridon dens . 0030 9.50 9.00 9.00 9.16 3 030 
38 CTOs Wine, i Ne eee 0036. 30.68 Loi wlsic sie ds 6 330   

  

    

  

                       
  

1 Printed and developed. 
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248 BROWN AND BLUE PRINT PAPER. 

TENSILE TESTS OF PHOTOGRAPHIC BLUE-PRINT PAPER. 

Samples 5 in. long over all, 1 in. wide, 3 in. between jaws. 

  

  

  

    
   

            

Tensile strength. 

Marks. Taken out. hie 
. First | Second | Third Moan Per 

test. test. test. >} sq. in. 

In. Lb. Lb. Lb. Lb. Lb. 
ONS WAY © eer sssssennssssvassesiess 0.0049 | 30.50 | 30.50 | 32.50 | 31.16 6 630 

YL OL NOL WON essa sis suin man va sisnnsnnaiss S000 17.50: 16.75 | 17.50.) 17.23 3 520 
1 Long tRWISE.. cua ens wes ens cns asian .0043 | 39.50 | 38.50 | 38.50 | 38.83 9.130 

Sl... OU TE oT a Tia es .0043 | 38.75 | 42.00 43.25 | 41.33 9 610 
Aa dO ie rr ei st rn 0058 1 19.50 1 21.50) 22.751 21.25 3 660 
4 NOL WAY. w uneasiness vase nite ssn sos .0058 | 40.50 | 38.75 | 41.00 | 40.08 6 910 
3 Longihiwise.....ou a sins vansasensns .0040 | 32.50 | 29.50 | 33.50 | 31.83 6 510 
0 an ui 73 Cr REA ANP GE Sl SO Se CEM Ve . 0042 34. 50 37.25 37. 50 36. 41 8 670 

ONO WAY vena ier viriasssnsinacii . 0055 31. 50 33.00 33. 50 32. 66 5 940 
A Other WAY... iciiin ons duennsnvisnass . 0055 17.75 18. 50 17.50 17.91 3 250 
S| Lenothwise.......0. i. 00s secnnesses 0052] 24.501 23.75] 24.50 | 24.25 4 660 
B14 OUher WaY.conew:sisesondrnsnssssassss .0052 | 43.50 | 42.75 | 43.50 | 43.25 8 330 
0: Y onctWISO. Lov... cies etes Trams aie .0048 | 19.00 | 19.50 | 19.50 | 19.33 4 560 
O OLN WAY .cuueviionsvivassnsnnssssss .0048 | 37.50 | 35.00 | 37.00 | 36.66 7 630 

10 engl WISe. rece nro: sannessncns .0040 | 19.50 | 19.75 | 19.50 | 19.58 4 860 
10 | Other way.. 0040] 31.001 SLT 31.50 | “31.41 7 850 
11 | Lengthwis L0046 1 20.75 1-20.80 {18.75 | 20.60 4 350 
11 | Other way .0046 | 39.50 | 40.00 | 40.00 | 39.83 8 650 
12 | One way.. L0040 | 22.501 23.501 21.75] 22.58 5 640 
12 | Other way L000 | 40.751 38.75 | 31.50 | 37.00 9 250 
13 | Lengthwise 0040 | 25.50 ¢ 25.00} 24.00 | 24.83 6 210 

0... BO. ii vss ssa sas eas ras 00501 23.75 23.50] 23.00] 23.4 4 680 
14 0 OLR WAY a. css vboinsians Jas sans nals LO030 [ 36.00 37.50] 38.00] 37.16 7 430 
15: One Way. om... ose. idinsnnasnsnie . 0050 27.75 28. 50 27. 50 27.91 5 580 
16: Teno th WISE. .... a i samme nns snare . 0051 31. 50 31.50 31.75 31.58 6 380 
Wii OE rh il iE ee ein aE .0049 | 25.00 | 24.75 | 25.50 | 25.08 5 110 
13. AO TE, end sade walt Sd .0042° 19.00] 18.50 18.25] 18.58 4 420 
1S LV Othoy Wah. ver siaissinssnsnessasses 0042 | 39.00] 35.50; 38.25; 37.58 8 950 
19: i Dongthwise ....c.cco i annaa thin .0052 | 26.00 | 29.00 | 29.00 | 28.00 5 380 
10 | OC OSS WISOic cnn ss rs ss nnesnnwnnnsndnn 0032 Oy ave slayer sna a 

120 | LengthwiSe... coca ssnctrssennses .0055 | 25.00 | 28.00 | 28.00; 27.00 4 910 
20 | CroBa WISE. onesies tars vssnssaninnsins S005 Id BOE ef a i i ante 
2 Long WISON .. ieee rss vc aveans nine .0056 | 35.00 | 40.00 | 36.00 | 37.00 6 600 
OL TOSS WIS0. cess crm sins stnes ec tenon 00508. On Oo. tac ee sre a sae) eh 
1 Len WISE... acess .0062 | 39.00 | 37.00 | 40.00 | 38.33 6 180 

| CP OREWIBG. ruse sn ninins ss us ens aiis P0002 0 A000 os ea ee i ee esa a eee 

  

1 Printed and developed. 

 



    

PRIVATE TENTS. 
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PRIVATE TESTS MADE DURING THE FISCAL YEAR ENDED JUNE 

PRIVATE TESTS. 

  

  

30, 1910. 

Date Material. Name. City and State. 

1909. 
July 1 1 Castivon. co. scesenses Richmond Iron Works......:... Richmond Furnace, Mass. 

8] Steeliatch........c.:.- Planter Compress... ...-cxses+- Boston, Mass. 
9 |. Piersof buildingblocks. Lyth THe Cp. .......c0vcrnaiaans Buffalo, N. Y. 
91 8teel. . ices eens Wyman & Gordon Co........--- Worcester, Mass. 

13 | Canvas belting........ Beston Woven Hose & Rubber | Cambridgeport, Mass. 
0. 

10 Steel gr event Wyman & Gordon Co......-.... Worcester, Mass. 
13 | Steel wire... cues vanins American Steel & Wire Co...... Do. 
16 | Rail anchors... ..) The Robinson Ca..." aua as Boston, Mass. 
17 Steet. ....... .| Wyman & Gordon Co Worcester, Mass. 

7 | Steel bolts. .| Waltham Watch Co....... Waltham, "Mass. 
21 | Bronze.... Phe Portiand Cot... inv. ciu tes Portland, Me. 
23 I RAIS. cissesennvsnnes American Railway Engineering Pittsburg, Pa. 

& Maintenance of Way Asso- 
ciation, R. Triiable, Secretary. 

23 Denis QOL. sears sens ann BO. erie sar cnnrans si riess Do. 
251. B00 ar heads es G0 area renr ns nsannss Do. 
270s dO. rere. fase a SR Sl Do. 
20. fF Bteel: i eeiieareny Wyman & Gordon Co....c.....- Worcester, Mass. 
0 feins G0. Bienen J. VW, Mitchell... ou... 0... 00. Boston, Mass. 
23 | BallR, sc eversrenssranss American Railway Engineering | Pittsburg, Pa. 

& Maintenance of Way Asso- 
oiaiion. 

D0 i: sai ane rnnan etre es AO ean ese Do. 
30 Cotton quel... ery, Hood hi C0. ce csnsnnssnss East Watertown, Mass. 

Aug. 3 | Concrete cubes........ Bridgeport Brass C0......----.. Bridgeport, Conn. 
3| Concrete building | Alfred Vosseller.......cu........ Buflalo, N. Y. 

blocks. 
3.1 Bronze... seranses Isthmian Canal Commission, | Boston, Mass. 

United States Engineer Office. 
4 | Cast-ironshelfsupports.| Snead & Co. Iron Works........ Jersey City, N. J. 
5 esti conncctions | Golding Manufacturing Co...... Franklin, Mass. 

and bars. 
CBee. ol .  ereaseres American Railway Engineering | Pittsburg, Pa. 

& Maintenance of Way Asso- 
Gases. 

inner asian nnn cnet QO nn a aT naman n aie Do. 
7 Steel aaa Wyman & Gordon Co. ..co.xouu- Worcester, Mass. 
a G0. cer tis sree ne tO ste se anisn 0. 

OF RANE. ai. eae Aven Railway Engineering | Pittsburg, Pa. 
& Maintenance of Way Asso- 
ciation. 

01...-- 00. aes ean ame nasser ss snrs rani in Do. 
iL... 0, i ed C0 na ian sein Do. 
Lk... AO i oN nes Gn SR Do. 
12 La... 0 ea eee QO tr ers Do. 
Yas... QO a seisias sus [ris G0. a Do. 
14... Go... ans masasalenees 0. desea Tis Sats Do. 
16]... 00. ee iS vrs san aa QO irevansaa ih Do. 
17. G0. beer on) ae Bg tear tenants Do. 
184), 00. ee SL: dO. at Sn Do. 
Serie) rae Wyman & Gordon Co.......... Worcester, Mass. 
19 Rails... ei ee ennss Ainerican Railway Engineering Pittsburg, Pa. 

& Maintenance of Way Asso- 
ciation. 

of) fei 0. a sna nnsman)s <= zis 3 SLR A pa Do. 
Hl i es sw ates a A Ln Do. 
23 | Cement bricks......... Blo Paragon Wall Plaster | Buffalo, N. Y. 

24 | Manila rope....... ... Stood Cordage Cos. ceoiraas Brighton, Mass. 
24 | Vitrified building tiles. Lyth Tile Co ............... ..] Buffalo, N. Y. 
25 | Cast iron Pickering Governor Co Portland, Conn. 
26 | Steel column J. C. Bland, Pennsylvania Lines.| Pittsburg, Pa. 
SU Sheela Pease Wyman & Gordon Co........... ‘Worcester, Mass. 

Sept. 2. Bronze... ... cecneseass Victor Met Co......ovcroaseans East Braintree, Mass. 
Sr Sleel... cuca Central Steel & Iron Co......... Harrisburg, Pa. 
BS lve es BO re eas Wyman & Gordon Co........... ‘Worcester, Mass. 
Be. ir. ance Harold 8. Bond C0. .-evvee-v---- Boston, Mass. 
9 | Concrete columns...... Daniel Buckley... ...ccconc..n- Dorchester, Mass. 

dO iD sade aes Miller Column Co..... nee East Boston, Mass. 
JO Rteel, . enna WW, Mitehell,. oc. n.s avineie sic Boston, Mass. 
310 dO. sete seed Lundin Steel Casting Co........ Neponset, Mass. 
31 Brick... aisivesnnre Buffalo Sandstone Brick Co..... Buffalo, N. Y 
13 hy building blocks. ..| A. Lyth & Sons Co.............. Do. 
15 BE ear aie | Wyman & Gordon Co... ...,...: Worcester, Mass. 
189s 0. src nivr oes J. WW. Miichell. oso: Boston, Mass. 
20] BrONZO, + cet en ennnnnenn The Portland 00... i. saves ois Portland, Me. 
23: Bet ci ns aes Wyman & Gordon Co..... ...... ‘Worcester, Mass.     

      

  
    

   

    

    
 



PRIVATE TESTS. 

Private tests made during the fiscal year ended June 30, 1910—Continued. 
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Date. Material. Name. City and State. 

1909. 
Oct. 1. 1'Bronza........«::...5 Warren H. Manning............ Boston, Mass. 

13 PManlia rope... u..uus Standard Cordage Co............ Brighton, Mass. 
13 Sean SE Celi es Wyman & Gordon Co. ........5.- Worcester, Mass. 
YS eae QO ate un ts tani yess QO. caries tetas sine ainid Do. 
18 Siecch building blocks Inspector of buildings........... Lawrence, Mass. 
19 Firebrick............ Kiesel Fire Brick Works........ Rochester, N. H. 
19 | Rail anchor......... i. The Robinson Oo. ....c...oix, Boston, Mass. 
19 | Steel and wrought-iron | Rockport Granite Co............ Rockport, Mass. 

chain. 
19 Wirevops............. American Steel & Wire Co...... Worcester, Mass. 
22 | Canvas belting........ Boston Woven Hose Co......... Cai nbridge, Mass. 
Ben]. ct eis Wyman & Gordon Co........... Worcester, Mass. 
23 t.. G0. i anne es eB dnl Rl 20 Do. 
29 | Manard steel.......... Pennsylvania Steel Co.......... Steelton, Pa. 
30 { Rail joints... <.....:.. American Rail Joint Co......... Toronto, Canada. 

Nov. ti..... do... re aati 0... lai dares Do. 
2 1a 40. cinir Timea vrais es 0. . ci eines tenons ad Do. 
Jihad QO... a QO... i. i Naas Do. 
d+ Swivel... ... ues. Fletcher & Crowell Co.......... Portland, Me. 
4 | Lally columns......... United States Column Co....... Cambridge, Mass. 
5 Y RajFjoints......cx.0... American Railway Engineering | Pittsburg, Pa. 

& Maintenance of Way Asso- 
ciation. 

61... G0. . 55. aie Jel es a be B0.. icant asa Do. 
Lf AO. iiss snscncsinwsloraas d0....-.. is Nei Do. 
91...:. GO. cnivic neds ivaslenins | ER a wa Do. 
Bi Steel 2... ae Wyman & Gordon Co........... Worcester, Mass. 

10 | Craneehain........... Perrin, Seamans & Oo............ Boston, Mass. 
0 Baik ..iy..... ie. American Rail Joint Co......... Toronto, Canada. 
Sle... don. cic cfs. 0.5 invites tendons ne Do. 
11 | Bailjoints........... American Railway Engineering | Pittsburg, Pa. 

& Maintenance of Way Asso- 
ciation. 

Fo Btenl.. .ceccva.iiaecaus J. W. Mitchell. L..ciiaaicaiioc Boston, Mass. 
32... QO rao Se Wyman & Gordon Co ‘Worcester, Mass. 
13%... GOs. ata. tia [nhs 3 ors RR Sar a Do. 
20:41... G0. c ir ian ental igen smn arn e nee Do. 
20 | Concrete columns Giited States Column Co....... Canidae Mass. 
22 1x. FO... venir BOs LCi Ar ten et 

steel. Li cae. Wyman & Gordon Co........... Worcester, Mass. 
Dec. 1 | Concrete filled columns | Cambridge Architectural Works.| Camb ridgeport, Mass. 

2 Brion: ee HH. Paiwig. oii. Philadelphia, Pa 
2 Building stone. ....... Structural Cement Stone Co....| Lynn, Mass. 
Sif.o.x 40... esi, QO... .: ca Aen ies Do. 
3 | Shearing test of forging.| Kilborn & Bishop Co ........... New Haven, Conn. 
24 Chain... aati, Harold 1. Bond Co. ........5..0 Boston, Mass. - 
7 Tiler 1ope.... venues Tucker & Carter Rope Co....... New York, N. Y. 
8 | Wrought-iron chain. ... | Nlosaze Falls Power Co......... Niagara Falls, N. Y. 

10 | Aluminum cables. .....|..... RO. 0 tives wna san des Do. 
Yb BO. a) as G0. it. i isi as aes Do. 
13 | Manganese bronze..... Wilpon Coil Pipe Co..........| Hartford, Conn. 
15 | Concrete buildin gid PB Rie ei, Somerville, Mass. 

blocks. 
0: Steel sisi. Wyman & Gordon Co........... Worcester, Mass. 
30 Chall. con. ve tao died Harold 1. Bond Co. .ccvovevnase: Boston, Mass. 

1910. 
an. 3 Hydraulic ga. iui. Star Brass Co: coil ccivensnss Do. 

51 Steel. ii oi. Wyman & Gordon Co........... Worcester, Mass. 
8 in building! J. C. Vreeland Building Co...... New York, N. Y. 

blocks 
Sv Steel... iets iiti. Wyman & Gordon Co....0...... ‘Worcester, Mass. 

ni BY eri James W. Sederquist............ Boston, Mass. 
12 -Ploortile.............. Athens Fire Brick Co........... Athens, Tex, 
12 ig rhyolite......... Wisconsin Granite Co........... Chicago, Ill. 
24 ROL. as. ttn Wyman & Gordon Co........... Worcester, Mass. 
27 Hooks, shackles, links, | The Thomas Laughlin Co....... Portland, Me. 

and turnbuckles. 
27 | Wroaght ironk............ ood Rubber Co... 0. oaus East Watertown, Mass. 
28 | Concrete cubes.........| Simpson Bros. (Corp.)...eu.u... Boston, Mass. 
28 18teel. ui nase Wyman & Gordon Co........... Worcester, Mass. 

Feb, 10 | Mortar. .c..-...ccnuns David Stoneham... ..........550. Boston, Mass. 
11 Conor building | Rockdale Concrete Co........... Northbridge, Mass. 

ocks 
4 Castelton:. coin. The Pickering Governor Co..... Portland, Conn. 

14 [fteel........ oo cvianans Wyman & Gordon Co. .......... Worcester, Mass. 
} Buoy; shackles. ........ Flo oer & Crowell Co...vveve.- Boring, Me. 

Are OSC ee Te BS ll a ecb a 0 
17 Wrought fron bar.....: B. M. Jones & Co. tine.)........ Boston, Mass. 
Io Cast-iron. o.oo... 5 Tredegar Iron Works............ Richmond, Va.   

  

  
  

   

    
 



252 PRIVATE TESTS. 

Private tests made during the fiscal year ended June 30, 1910—Continued. 

  

  

June 

    
       

HT ie Rea oe 
Steel eyebars.......... 
Concrete cubes........ 
Concrete building 

blocks. 
Lally column... ....... 
Concrete pile. ......... 
Malleable iron links.... 
Steel Sys vias ry   

(Graves Bros 

AH. er Pea Se ra a hla ow 
Simpson Bros. (Corp... .....i.. 
J.C Nrecland Co... .ccivneosn 

United States Column Co....... 
New England Foundation Co... 
Plymouth Cordage Co........... 
AH (Emery den ca a ey eh ein 

Bode foals Railroad Co....... 

  

  

Date. Material. Name. City and State. 

1910. 
Feb, 21 FE Ri86),. uervonnsnsesssss Wynn & Gordon Co.......-... Wot, Mass. 

Ot al i re eee Benes 0. 
25 Shans CODES van sns-2 Woodbury Granite Co...........| Hardwick, Vi, 
28 Biel. ..csicnr nanenees J. W. Mitchell... 5. ii Boston, Mass. 

Mar, 51... go ERR, Wynn &: Gordon Co........:=: Worauster, Mass. 
Q coer Bevo crremmunnwesols ss snQOIIlo, Gis dusins cuadvaoi mois ss 

10:..... 07. vend J: Sie WW. Sederquist......... ... Boston, Mass. 
12 Oonerete pe ewisie ena ee Brigham, Coveney & Bisbee. ... Do. 
120. so a0, cs ns ginsnasies HR Crooner nse 
14 Hail joint IE en La American Railway Engineering Pittsharg, Pa. 

& Maintenance of Way Asso- 
Glafion. 

151 0: os vevann gars vrvels 2ann@Om ss Vi bs ei ioc er a nnowinis Do. 
10 1 Beal. ioe caue crear: Bea aah Railroad Co.. Altoona, Pa. 
10... 0: sas sunsnnsnensis American Railway Engineeri ing’ Pittsburg, Pa. 

: & Maintenance of Way AsSso- 
ciation. 

20. 30. earnest Wyman & Gordon Co........... Worcester, Mass. 
25 1... G0. Saas unnvei:ferine QO i heme Do. 
807] Cast-Iron... sss enssess The Portland Co... ..cooeveerens Portland, Me. 
SL Stesl. i ada. American & British Manufac- | Providence, R. I. 

turing Co. 
Apr, 1: Byebolis.. ... 000.0: Laconia Coy C0.ccnunsniniansss Laconia, N. H. 

Sy concrete... vuiansessn Coolidge & Carlson Boston, Mass. 
8 2 building | William J. McCarthy Co........ East Somerville, Mass. 

ocks. 
161 Steel... ou ns Wyman & Gordon Co........... Worcester, Mass. 
21 | Manila rope............{ Whitlock Coidage Co... ...-2.:- New York, N. Y. 
23 1. Steel plates... .icveei.- Pennsylvania Steel Co.......... Steelton, Pa. 
2D sere QDs. cere kat aes BO re sci sr h Do. 
26 |. QO... aen enon Sige eis QO... oer aes Do. 
20 iteel earns Wyman & Gordon Co........... Worcester, Mass. 

May 2 | Concrete piles... .| New England Foundation Co... Boston, Mass. 
Staal ei ca aes Wyman & Gordon Co........... Worcester, Mass. 

5 rani Cubes... ret Wootmy Granite Co........:.. Horiwics, Vt. 
ee AE Se DR LE RR o. 

9 Goienis Bile is i New tnd Foundation Co...| Boston, Mass. 
10 | Rubber belting........ Revere Rubber CO.............. Chelsea, Mass. 
n Sonera building | Highland Coal Co............... Somerville, Mass. 

ocks 
0:0 Bhool. os rianniivis AH. Emery ib. since Stamford, Conn. 
17 Buoy shackles........ Fletcher & Crowell Co........ ...| Portland, Me. 
YE EL RR Wyman & Gordon Co........... Worcester, Mass. 
18 | Cement building blocks| John L. Christensen............. Buffalo, N. Y. 
18 | Spring block..s......-. J. 2. MacDonald. ........00. 0 East Boston, Mass. 
19: Rail joints......... ccs American Rail Joint Co......... Toronto, Canada. 

0, ei coven ales ne do... a Do. 
Sa. 0S a ee Do. 
rd LER CN Ie Do. 
Pennsylvania Railroad Co.......| Altoona, Pa. 

West Medford, Mass. 
Boson, Mass. 

: 0. 
Worcester, Mass. 

0. 
Stamford, Conn, 

0. 

Boston, Mass, 
Stamford, Conn. 
Boston, Mass. 
New York, N.Y: 

Cambridge, Mass. 
Boston, Mass. 

Do. 
Stamford, Conn, 

0. 
Altoona, Pa. 

  
 



INDEX. 

Analysis, chemical: Page, 
Cast steel from Watertown Arsenal tropenas.....cceecceeereecnccecean 76-88 

Belting, leather, tensile tests. - o.oo tte si Savin, 221-223 
Blue and brown print paper, tensile testa. .. . . ccc evvceereenrrvesnecs sense 245-248 
Bolle tensile fests... .......c.caoiuiiissesabovanmsnssisssonssnsas tne 117 
Breech block, tensile tests: 

S-inch Beld gum, JO08 . . .. coven vesro snc dsvrnnntnansrvsvusion fevennen 23 
Breech bushing, tensile tests: 

12-inch W.-W. mortar, 10908... cen ees ccs tren teennsnn ms s=isavanus 66 
Bronze, tensile tests: 

From Watertown Arsenal foundry... cc... cue svsrivesvnsinsiunnsnnes 98-105 
Experimental... ..... i asi saat sr as Sessa Se Seas en see 105 
BoD cine ri ih si rare re rs Ed Sse Te Ss Weng nS Phew ie 105 

Built I columns. (See columns.) ’ 
Barlap, tensfle els . .....c 2 cd srr seas ids reds ss hv a Caren er. 231 
Cast iron, tensile tests: 

From Watertown Arsen I0undry. over cinn vevaninnenesvvnonnninven 108-110 
For August Arsenal... oo. rr ig acne ae Gea ees 110 

Cast shell, tensile and compressive tests: 
G-inch [rom Tort Rovere... ....... cessrsssmassnnssdrenvnsssnnnunein 74 

Cast steel, tensile tests: 
From Watertown Arsenal f00nAry... vc cvcarrve ves enioscnvnsnncnvnnnn 76-88 

Chain, tensile tests: 
For Watertown Arsenal. .. coeur eeeiiaiaiaaaaaaaae 124 
Wrought iron, for United States engineer officer, Wilmington, Pel..... 124 

Columns, compressive tests: 
Built I, tested with— 

Flot onde. .c.suincivivasarsneicsianssnnswnens 145-147, 154-156, 172-183 
Pl onds. ui vivicevaisisnnsserinn ss tnd sminnss 148-153, 157-171, 184-199 

DOAN. i. or er de ee a Terese seek teas ae SEE we sb tee 116 
Comparison of testing machines, tensile tests of specimens for: 

Now York Car Wheel (10 ...cvciiniinssesrnrissmnsvesssannensenanun 126 
AGT. M AnBerson 00. ...coisscnnnnsirasnnsnse sss snsnnninnsvinane 127-129 
Halcomb Biel 00. ....ccinsensssrsissssssssanasssesssssssrssrss ssn 130-135 
Hoppensiall Forge & Knife 00 .ccccvcancadeincannrrroneesrsnvidvuvnns 136-139 
Bethlehem Seal Co... ...oniciianstanniiiasssrssinmsdirsasinasenses 140-142 

Concrete, compressive tests for: 
United States engineer.cfiicer, Tainpa, Fla... ican sesocinionass 234 
United States engineer officer, Milwaukee, Wis... oo ooooiaiaaa.. 234-240 

Cordage, tensile tests: 
Manila rope for Watertown Arsenal. ........cccvceecammncincacnncnnes 226 
Manila rope for Isthmian Canal Commission, for— 

United States engineer officer, Oswego, NV... oe . 226 
United States engineer officer, Boston, Mass. ......coceeeeaoo... 226 

Italian hemp log line for lanyards hsm sae mses sess tele SED 227-231 
Cradle heads: 

GAnch howitzer carriage, 1908. ..ciciiasmsniarnsnisnbn inn tasidicess due 39-b4 
Forged steel, tensile tests: 

From Watertown Arsenal smith SOD. een veiasmannnvsevsmnnnios venshes du 90-93 
Lxperimenfal . co. ian. cs ie a Se STS se she Smee 94 
Experimental for student officers... vcuivasusnsnssninssssnsssnaninsn 95-96 

BTL TE ae eh Sh el i a BR Se len RC i 243 
Guns, tensile tests of specimens from: 

Snch ficld model, 1005 ...c..i. i visncinnansesennnns ness sinins tuwsun 11-23 
4.7-inch siege rifle, 906 cisco is od senso svar samme rR 25-28 
CIRC UN, 1008. ... cuesssninss vers ssdns sommnnssniioss sunset sosnnnnnnie 29-33 

253



254 INDEX. 

Guns, tensile tests of specimens from—Caontinued. Page. 
Ginch siege howitzer, 1008 ai sitar ncscnonanansnnansin 35-36 
GINO UR NO. 230 crennvr sss srerrsosnnnices rans nnnnwst anne sous ons 37-38 - 
G=inch howiizer carriage, 1008... cn aan iss ea aa 59-54 
TANCH SUNNG. 07 onc cennprsansrnicsvesrs snsssssvnsnsanersrmyssnsnses 55-56 
mel gure Ne, ba ir a Ere ee Sh 59-60 
32-inch W. WW, mortar, 1008... aia ees 61-68 
Iinch B.C. LF M007 eB i day ana 69-71 
I5-poundercun No.4, 1008... veccrnanse ier ieivasnsnrrsssanapsinsns 57-58 

Gun levers, tensile tests: 
J4-ineh D.C. LB 1007, Yell =... oi rae A Sa 69-71 

Yemp log line for lanyards, densile tess. . cc... cc ceccnainsnivensnnnnnnsnn 227-231 
ORE NALCO. sen nrrr=sr tsa sno ssrsnnsinnsvesnsnngns inns essing saissinnm 243 
Hoops, tensile tests: 
A 1 InCh CUI NO DY cscs mvs sens dts sensns bt vunsnniinn sin tne 56 
Lock hoop, 3-inch fleldioun, 1008... c. . or. i onal ciuy, 22 

Siyrennion hoop, 12-inch W. W. mortar, 1908. .ccvuernnninvuvasnsnnnns 67 
Iron. (See Cast iron.) 
Jackets, tensile tests: 

Finch field gan, 1000. s.r s.r. ol rss a nse a emis eas se 17-21 
4.7-inch siege rifle, 1906............. re Es SR oh Sa a 27 
8-inch gon, 1908..........- arian aE di ERE 29-33 
2-imeh W. Wo. moran, 1008... a eres se a mee 64-65 
15-pounder gun No. 4, 1903........... md ll En, 58 

Xiace leather, tonsil {esis oun. sec cncs vein iii sn anmnns naman stain th dnaiboy 223 
Janyards, hemp log line, tengle (oBte. . ccc ccc comnvernedcensvrusvenvosonen 227-231 

= eather boiling, tensile deste. oo. i. or ta bi re 221-223 
Levers, tensile tests: 

dineh D.C. 1. FB, 1007, elt. ii dima intr ane in 69-71 
Lock hooh, 3-inch feld gun, 1808... cone crue sree ss civs snnnindaiivninmassis 22 
Logline, hemp cord [or Jan Yara, coors estes cnatvnnns sein snnasiesnnisinmane 227-231 
Paper, tensile tests of bine and brown print......cccceeeeneccanennnan-. 245-248 
Private festn. do ci a ae PRS SN 249-262 
Projectiles: 

4.7-inch high explosive shrapnel Case. .c..cceeceercccecaacasneccnenas 74 
B-inelrcast shell from Fort Beavers... co ..c.. 0  iiisaa 74 

Railroad material, tensile tests: 
Specimens from rails received from Mr. P. H. Dudley....cccaauna.... 201-220 

Rubber, tensile tests: 
Hor Walertown Arsenal... ois. 0 ee ese tiie ane 242 
Insulation jor conductoriwive. .... 0. oad lL 242 
Garden hose o.oo rs ere ata od eR Te Sake 243 

Shell, 6-inch cast shell from Fort Revere. .......cccceeecivrecvccncrenrcnns 74 
Ehrapnel case, 4.7-inch high explosive. ....c.ccccccccncrrvrrnrensnnscnene 74 
Steel, tensile tests: 

Cast steel from Watertown Arsenal foundry.....coceoceaicaaannan.. 76-88 
(See Comparison of testing machines.) 
Forged steel from Watertown Arsenal smith shop .......oooaiial.. 90-96 
For Watervilet Arsenal... cones dion ave es cvsasias sith nus sn nassmning 112 
Fiat barsforordnamea office... o.oo ve aan, 112 
Flange steel for Watertown Arsenal... ice iv cncncvunnessonnviinns 113 
Manganese steel for West PoIlL. .ccu. cic chicas assis sagan vines 113 
Meldedisleal firey, ....- a. ao aed Las tl ee, 116 
Comparative tests between welded and unwelded bars of cast steel.... 114,115 
BUTE SIOBL WIS. co sorasnsnnsveivrnssebiversiviervss vis van od evivones 121 

Tubes, tensile tests: 
S-inch fleld oun, JO0B. Jin. cceccii non tuto et ai iS winie Sivie miki 12-16 
47-inch glege rifle, 1908... i... SEI AT a LE ACTS SUL Rs | 26 
12-inch WW. W. mortar, 1008. oi te i ss vais 62-63 

Tires, welded steel, (onsile foMlf. ccencc coc ernarsdenunenrve vere serivisvnane 116 
Bihiteimetal, tensile Leste... . ner scans a shina nme teins mein eins sem ede 106 
Wire, tensile tests: : 

Steel wire for United States navy yard, Boston, Mass. ceeeeeeeeneannnn 120 
HUAre SLCOl GUN WATE. cose an sane snes inion vuimeiuinnnnmmmnintsumisne 121 
Galvanized-armor wire for torpedo station, Fort Totten, N. Y........ . 122 

O
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