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FIRST »SPORT ON TSST OF SHOT. AP. 105 l&.t T182 

AMD 

FIRST REPORT ON PROJECT TA1-15Q3 

DATES 0? TEST;    JANtJAgT- "EPTEMBSR 1951 

^5 J^c-U« 4 **« f*ptijtit> 
fb develop a granulation and propelling charge for the Gun, 105 fcffl» THC using 

the Gun, 105 mm, T5 and to investigate the firing, flight and armor penetrating 
characteristics of Shot, A?, 105 mm, T182. 

SUM-ART 

rA propelling charge, using T12 proponent, ras established for the T1S2 shot 
in the T5*d gun rhich resulted in a muzzle velocity of 3500 feet per second at 
a pressure of 46600 psi. The accuracy and form factor for the T182 shot were de- 
termined and a preliminary investigation made of the armor penetrating capability 
of the shot,. • /N 

COÜCDTSION? 

It is concluded that the shot as submit tad by Frnnkford Arsenal are generally 
satisfactory. \ If further development of the shot is desired, additional firing 
tests must be bade to extend and confirm the data gained in these trials.   It is 
also coneluled that, using a T12 propellant rith web about .065", a muzzle velocity 
of 3500 feet per second may be obtained at a pressure level of about 47000 psi, 
in the T5 gun. 

RECOtfTNDAT 7.0TB 

It is recomended that future tests of the Tltf2 sho be concerned rith com- 
ponent security under extreme conditions of pressure and temperature, rrlth armor 
penetration over a range of conditions, and rith additional accuracy firings. 

A   T12 propellant rith reb .035" is recomrenied as the powder for use 
rith the TIB*: shot, and this type and nranul^t'oi. of powder should be available for 
Mature tests of the shot.     CONFIDENTIAL 
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I   INTRODUCTION 

A. DISCUSSION 

Interest has been revived in the Gun, 105 nan, T5E2, for use as a tank- 
mounted weapon, and also In the development of a new weapon - Gun, 105 mm, T140, 
to increase the effectiveness of the T5 gun and to develop a satisfactory projectile 
for the TI40 gun, the Ordnance Office requested a series of firing trials. These 
trials were to be concerned with the investigation of an armor piercing shot for 
flight and penetration characteristics, and to develop a propelling charge for the 
stet in the T5 gun which would serve as a preliminary step in charge development 
Jter the TI40 gun. The projectile used for the tests was designated Shot, A?, 
105 mm, T182. The T182 shot were to be made from existing Shot, APC, 105 mm, 
T32S1 by removing the cap and replacing the windshield. 

I 
B. REFERENCES . 

The tests reported herein were authorised in letters 0.0. 471.M/58(c), 
4Q0.112A785(c) and 471.14/80. This is the first report on Shot, AP, 105 mm, T182. 
Copies of the correspondence are contained in Appendix A. 

H DESCRIPTION OF MATERIAL (REFERENCE. APPENDIX E) 

A. Shot, AP. 105 mm, T182. Three types of this shot were fired, arbitrarily 
designated T182(A), T182(B) and T182(C). All the shot were originally T32E2, APC 
projectiles. T182(A) «ere shot modified at Aberdeen Proving Ground. For these 
shot, the cap and windshield were removed from the T32E2 shot. Gn some of the 
shot the windshield was replaced by brasing to the shot body, and on the remainder 
the windshield was not replaced. It wa= believed that the heating required to brass 
the windshield night affect the hardness of the shot ogive and thereby bias pene- 
tration results. For short range firing against armor for ballistic limit deter- 
minations, the unwindshislded shot were used. For the firing against plate at 1000 
yards range the shot with windshield were used, primarily as spotting rounds. 
T182(B) ware T32E2 shot modified at Frankford Arsenal. The asp and windshield 
of ths T32E2 shot were removed. 0% a port]on of the shot the steel windshield was 
replaced,using an adapter to fit the ogive to the windshield. These shot weighed 
about 36' pounds. On the remainder of the shot, an aluminum windshield was fitted 
to the shot without an adapter and attached by means of plastic cement. These shot 
weighed about 35 pounds. T182(C) were T32E2 s^ot nodlfied at Frankford Arsenal, 
The cap and windshield were rsmuved and also one-half of the nose of the shot. 
The nose wae removed by s cut parallel to the shot base to give a flat noes, with 
the flat having a diameter of 2.0". The shot length was about 9" with a weight of 
32 pounds« No windshields were attached to the shot and they were used for short 
range firing against armor plate. 

■ 

', 
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B. Shot, HVAP, 105 ma, T2SE3 and T29E4. These shot «re of the composite-rigid 
type Sabot and are assembled with a 10 pound tungsten carbide core, 

C. Shell, HE, 105 mm, T3CE3 (Inert loaded). Empty shell «ere loaded to 34*6 
pounds with an inert mixture. The design of the shell at the base and rotating band 
is the sane as that for the T32E3 shot. 

Ill DETAILS OF TEST (REFERENCE. FIRING BECORD P-48560. APPENDIX C) 

A. PROCEDUIE 

The firing trials were divided into two general phases} the first was 
concerned with powder charge establishment and the second with armor plate pene- 
tration. Daring the powder charge phase, data was gained on the flight and accuracy 
of the T182 shot as well as the charge establishment using the T3CE3 shell. 

1. Powder Charge Phase 

Various lots of T12 propellent were Investigated to find the 
optimum for the shot. Preasure-velocity data showed no single lot to give satis- 
factory performance and a 50/50 blend of two lots was made. This blend gave the 
most satisfactory results, and a seven round uniformity series was fired. The 
data was corrected for shot weight and the presence of gages, and a charge deter- 
mined which would satisfy the requirements of the directives. In addition, while 
investigating the powder charges, rounds were fired at about 1000 yards range to 
determine the accuracy and time of flight. 

obliquity. 

2.   Armor Penetration Phase 

All firing was conducted against 5" homogeneous plate at 55* 

a. Short range (100 yard) firing:    A ballistic limit. 
Protection, was obtained for the plate using T182(A) shot without windshields. 
BVAP shot were then fired and the plate limit established for these shot.   The 1 
flat-nosed, T182(C) shot were then fired and an unconfirmed limit obtained. 
Only 5 of these shot ware available.   AU firing was done against a single armor 
plate. 

b. Long range (1000 yard) firings    Two spotting rounds 
of T182(A) shot with windshields were fired first, followed by three rounds of 
T182(B) with steel windshields.   The final round was another T182(A) for com- 
parison. 

CONFIDENTIAL 
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B. RESULTS (DETAILED RESULTS ARS CONTAINED IN APPENDIX C) 

1. Powder Charge Establishment 

A charge of 17.38 pounds of 50/50 blended powders Lot EXA-6S05 
(.0795* web) and Lot EXA-6806 (.0893" web) was established to give the 35.5 
pound Shot, AP, 105 mm, T182     muzsle velocity of 3500 feet per second with a 
chamber pressure of 46600 psi.   The round is assembled with Primer, Pare., 400 gr, 
T48 and with a 5 oe Grade Al Black Powder Igniter on top of the charge.   Reference: 
Graph In Appendix D. 

2, Amor Plate Firing 

Plate 5"/55° 

Projectile 

AP, T182(A) 
AP, T182(B) 
AP, 1182(C) Flat nose 
HVAP, T29E4 

Wt, Lb 

33.3 
35.5 
31.9 
24.7 

Apprcoc 
B.L.- fps 

3130^ 
Not fired 

3183 
3722 

Effective 
Range - Yards 

-1250 (1) 
+1000 (2) 
1750 (3) 
1200 U) 

(1)   Calculated, based on Wt 3500 fps and form factor of 1.196 
on 06.1.   One round fired at 1000 yards did not defeat the plate. 

plate. 
(2)   One round against the plate at 1000 yards range did defeat the 

(3) Calculated, based on KV 3700 fpa and i ■ 1.196 06.1. 
(4) Calculated, based on W 4200 fps and i 3 1.12 GQ. 

3.   Accuracy Data 

a. First firing, 7 round group, 1000 yards. 
P.E. (H) - 0.04 ails, P.E. (V) - 0.I6 mils. 

b. Second firing, 6 round group, 1000 yards. 
P.E. (H) - 0.04 mils, P.E. (V) - 0.145 mils. 

A, Tlae of Flight Data 

>* 

t' 1 
4 

/-- 

f. 

Based on the data gained by firing the T182(B) shot for flight 
time over approximately 1000 yards, the form factor is 1.196 en 06.1 drag function. 
Reference, Graph of Appendix D. 

CONFIDENTIAL 

- 6 - 

BBMSSWmHfeMHWW .'. '"■iiWfiin""'«-TT'i   "iff-     -T-'-T ==- - 



\       i !*e II 

COHFIDEHTIAL 

C.   OBSgRgATIOH 

Tb« «ight of the T182 «hot varied depending on the esthod of windshield 
attachment and the material used in the windshield«   The «hot «Itbonst a windsiiield 
weighed 33 J pounds, with a steel windshield and adapter 3» pond«, and with an 
aluminum windshield cemented directly to the ogiwe 35 pounds.   The alteaiaMi wind- 
shield was satisfactory during those firing trials. 

17   COKCUSIOHS 

A. It is possible to fire the 35.5 pood T182 shot with a ensile ▼eleeiljr 
of 3500 feet per second. 

B. The accuracy and dreg characteristics of the 1X82 shot are eatlsfaetosy. 
Use of an alumina* windshield will pemit a weight decrease, 

C. The armor penetration* appears aatiafactor/ but further test work la 
required to extend and eonfira the data« 

V   RECOiTffiNDATIOH 

The T182 «ihot be considered for further development for use in the 105 vm 
Guns T5 and T140.   Additional tests of the shot should include investigations of 
coaponent sewaslty under extreme conditions of pressure and temperature, of anan 
penetration considering a nawber of plate arrangementa, aal additional accuraoj 
firings. 

■4-Ju 

r. P. COLLffiAM 
Director, Dew. & 
Proof Services 

v ft > « iMiXwr^ 
A8MDA0B        Vj JOHN D. -.-— 

Col,v Ord. Corps 
Chief, Area & Aa Div. 

JOHN B. RBZ 
Engineer, 

COHFIDEHTIAL 
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APPENDICES 

APPENDIX A • Correspond«»©© 

APPENDIX B - Iteao. Reports 

APPENDIX C - Firing Record 

APPENTIX D - Graph 

APPENDIX E - Photograph. 
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APPENDIX A 

Lettar File 0.0. 471.1i2A785(o), APO(c) 471/469 dated 20 Deoeriber 1950 (2 

Letter File 0.0. 471.U/58(c), ***(«) 471/L23 date* April 4 19» (1 eheet). 

Letter File 0.0. 471.14/BO, AFO 471.1A68 dated 25 Mv 1951/8. eheet). 
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CONFIDENTIAL 

O.O.^OO.U2A785(c) RECORD 
MR DEPARTMENT 

OHDTA OFFICE OF THE CHIEF OF QRDNANCE LSMichael/W53401 
WASHINGTON, D.C. 

20 DEC 1950 

APG(c) 471/469 

SUBJECT:    Shot, AP, 105-BBB, T182, (TA1-1503) 

TO; Commanding General 
Aberdeen Proving Ground 
Maryland 

1. In view of recently revived interest in Gun, 105-mm, T5E2, this 
office requests that the following tests be conducted as expeditiously as 
practicable.   The necessary ammunition components and guns are available 
at your facility. 

2. Caps should be removed from approximately fifteen Shot, 1FC, 
105-mm, T32E1, by a method which will not reduce the body-nose hardness 
to any significant degree.   The decapped bodies should be neighed to 
determine whether or not they conform with the weight of 33.55 lbs. ob- 
tained by totaling component weights shown on Drawing 75-4-179.   The 
bodies should also be inspected for cracks or other defects, and unsound 
shot should be replaced.   These monobloc projectiles will be identified as 
Shot, AP, 105-nm, T182. 

3. Modify approximately ten Shot, Test, 105-nm, T52 by ■achining off 
the forward end in order to reduce the weight to 34.5 lbs. (estiaated 
shot weight with windshield).   The modified projectiles will be identi- 
fied as Shot, Test, 105-nc, T5E1. 

4. Fire the T182 shot in Gun, 105-mm, T5E2 (or equal) against 5-inoh 
homogeneous armor plate at 55° obliquity, to obtain a "protection" ballis- 
tic limit. 

5. Within the Rated Maxima Pressure of 48,000 pel use the T5E1 
Tust Shot and TL2 Propellent to establish the madam attainable ve3 >dty 
in Gun, 105-om, T5E2.    Rough computations in this office indicate that a 
velocity of about 3600 f/s can be achieved. 

6. Costs incurred in conducting the above tests are chargeable to 
RAD Order OHDTA 1-12235.   ^sults should be reported under Project TA1- 
1503, D/A 504-03-025, with cross reference to TA1-5002, D/A 504-01-001. 
Test results are "Confidential".   The work should b: performed under 
temporary D/A pr'ority of 1A. 

CONFIDENTIAL 
10 
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SUBJECT«    Shot-, AP, 105-nan, T182,  (TA1-1503) 

7.   This office and Frankford Arsenal should be info^ed of the date 
scheduled for the AP test phase in order that representatives may make 
arrangements to be present. 

BY COM'AND OF L'AJOR GENERAL ?C'RD. 

/s/ VT. L. Bell, Jr. 
/t/ \7. L. BELL, Jr. 

Col, Ord Corps 
Assistant 

CC 
Picatinny Arsenal 
Frankford Arsenal ; ! 

-• 
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CONFIDENTIAL 

«AR DEPARTMENT RECORD 
OFFICE OF THE CHIEF OF ORDNAHCE 

«ASHIRGTOB, D.C. I£Michael/W53401 

OjO, A71.U/58(c) APH 4 l9$Jt 

OHDTA APO(e) 471/123 

SUBJECTt    Shot, AP, 105», T182 Typ» 

TOt Commanding General 
Aberdeen Proving Ground 
Karjftaiid 

1. Frankford Arsenal will furnish your proving ground with approxi- 
mately 20 Shot, AP, 105«» T182 {typo) produced by removing theoaps fro» 
existing Shot» APC, 105», T32 (type) and re-attaching the windshields to 
the shot bodies.   The weight of the new item is expeoted to be approximately 
35 pounds.   The consignment will be marked, "For component security test 
and plate test to be directed by 000**. 

2. Tour proving ground is requested to modify a quantity of either 
Shot, Test, 105mm, T52 or Shell, HE, 105mm, T3CE3 to conform in weight with 
the new T182 (type) AP Shot, and to establish a propelling charge to give 
the maximum attainable velocity in Gun, 105mm, T5E2, within 48,000 pel, 

3. Ten of the T182 (type) AP shot should then be fired at the es- 
tablished relocity in an accuracy test against a vertical target at 1000 
yards range.   Concurrent observation should be made for displacement or 
loss of windshield and adequacy of rotating band.   If practicable, a few of 
the shot should be recovered for examination of the rotating band. 

4. Ballistic limits obtained In earlier tests of the T182- (type) AP     . 
shot indicate that the 5"/55° homogeneous armor target can be defeated at 
over 1000 yards range.   Tour proving ground is requested to determine whether 
or not that performance is possible by firing a few of the 7182 shot against 
the specified target at 1000 yards actual range. 

5. Test results should be reported under Project TA1-1503.   The pro- 
ject is "Restricted" except that Information regarding defeat of armor Is 
■Confidential".   The D/A priority Is 1A. 

BY COWAND OF MAJOR GENERAL FORD: 

/s/ W. L. Bell, Jr. 
/t/ W. L. HELL, Jr. 

Col, Ord Corps 
CC Assistant 
Frankford Arsenal 
Picatinny Arsenal /$" 

CONFIDENTIAL 
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CG 47i.u/':o 
APG 471.1 A6S 

WAR DEPAHBISBT 
0"^T-E 0? THE CHIEF OF ORDNANCE 

T^SHTNGTON •liC iuJ 
DI " Jackman/fa et /74961 

25 May 1951 
OPDTA 

SUBJECT:    Preliminary Tests in 10-"mm Gun, T^,  to Develop a Granulation 
and Propellant Charge for the  '05mm Gun, TUO (AP Round). 
Project TA1-1503 

TO; Comrandins General 

Aberdeen Proving Ground, Maryland 

1. For the purpose stated in the subject, it 's requested that 
firings be conducted in the 105mm Gun, T532, with a 35.0-lb proof slug 
to simulate the Shot, AP, T182.   Proof slugs may be fashioned from the 
Shot, Test, T52 (Dwg. P«0204), by cutting the weight down to 35.0-lbs. 
For propellant, use a blend of equal weights of T12 lots 2XA-6305 and 
EXA-6306 to obtain an average web of approximately .085". 

2. It is suggested, on account of th« preliminary nature of the work 
and the- small amoiuit oi' propellant available for it, that only a minimum 
number of rounds be fired to determine the charge, and that a uniformity 
series tnen be fired.   The aim should be to obtain a velocity of 3500 f/s 
at a pressure level of approximately 47000 psi and certainly not exceeding 
48000 psi.   Because the maximum rated pressure of the *un will be exceeded, 
appropriate precautions should be taken.   Note amounts of flash an' smoke* 
also any evidence of hang-fires, flarebacks, etc. 

3. It is requested that the Burnside Laboratory of the duPont Company 
be advised in advance of these firings and invited to send representatives 
to witness them. 

/*.    The D/A rrlority for this work is IB.   The security classification 
is "Plv'ST^'CT'D".    Co3ts may be charged to RAD No. ORDTA-1-12215-2. 

BY CO' "Aim OF :'AJCR OHNTRAL F0RDt 

/s/ '", 1, Bell, Jr. 
/t/ 7/, L. BST.L, Jr. 

Col, wTd Corps 
Assistant 

61C2 

Priority IB 
Project - TA1-1503 
v:.':. 1013-^43-0 /3 



'■ „W-"'"""-    '' .'■■ 

CONFIDENTTAL 

APPENDIX B 

First Memorandum Biport on Test of Shot, AP, 105 mm, T182 in Gun, 10fi ran, 
T5B2, Project TA1-15Q3 (2 sheets) with Inclosure No. 1, "Powder Charge 
Establishment Data" (1 sheet) and Inclosure Ho, 2, "Armor Penetration 
Data" (1 sheet). 

Second Memorandum Report on Test of Shot, AP, 105 on, T182 in Qun, 105 ran, 
T5E2 - Project TA1-1503 (1 sheet) with Inclosure No. 1 "Powder Charge 
Establishment Data" (l sheet) and Inclosure N0# 2, "Armor Plate Penetration 
Data" (1 sheet). 
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STOJIOT»   first atewsrandua Report ea Tret «f Shot* A?» 105», T182 
In Gun, 105aa, T?E2,    Project Tel-1503 

TCt Chief of Ordnance 
«•shinßtoa 25, 0. C. 

utm  OHöTA 

Steferencest    C.O. <|p,112A785<«)»WPG (c) 471/469 

la wie» of renewed interest In the Gun, 105m, T5E2, the 
d«*»l«j*M>nt of en 4P Shot for the weapon is being investigated»   The 
parti«;uler shot ander consideration 1B « modified T32fc2, AFC design« 
fhe »hot, designated 7182, is the T32E2 without cap, and «sighs M«6 
pound» with tracer. 

«.   DM» results of tests concerned with the powder oberes 
establishment ere inclooure one of this report. 

b„   the result» of tests concerned with «raor paste penetration 
«re inclosure two of this report« 

3»     Conclusions I 

a. Powder, Proponent, «P, T12 Lot PJU 656* («eb .073") 
and Fender, Propellent, KP, T12 Lot PAE-5006 (web .080«) are tee fest 
to nest the requirements for a satisfactory propelling charge for the 
1182 »hot fro« the T5B2 gun« 

b. The following limits asy be expected trow five inch 
homogeneous armor at 55 degrees oMlcoltjr» 

,., UA . tnuutim hu&\ M*aate 
T182 (4P) 3130 fps 
T29U (HeP) 3620 fps 
T182 (llodiflod)e 3180 fps 

• Truncated conical tffive with 2*84 inches diem tor flat. 

is 
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O 0 
Subj»   ftrst üeiB02*andua Heport on 'Jest of Shot, 

AP, 105na, 7162 in uun, lfjsr., ?5S2 
toi       Chief of Ordmnee 

A. agaBsaäatta»« 

a«   Because the   etailed d«t# indicates the £XA~6f>64 ponder 
ia actually Blotter thnn the P*JV>006 powder despite tte difference in 

web else, it is rccojBnov'ed 4Ji£t un life. poT*kr of «0£0 inch web be 
icubnit&ed fur fxamination. 

b.   It Is flfo re©of7*c nded that wrec penetration of the 
T182 type phot be investigated ^rrther and incltr*« design variations. 
These der.ip rr variation? way be based m the seal« work ä-TW in progress 
at frankfora and antri*town Arsenals« 

f 

2 Inels 
Incl 1 To-^er Chvi'fje Data 
Inel 2 «.nor Fmctration l>ata 

JOHH Ü, -.EäJTAüi. 
Colonel, Qrd Carps 
C iff. Arcs & Ans, Uiw. 

ce 
CCO. Attas «r, L« &r> ■ rson 
CCO, Attiu   ifr, L. XWwl 
JrVni'Jcford Awe;«!, ättni    tär,    ukcr 

i 
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XtoslMttr* 1 

fender Ctarg« E»tel»HBh»at data. 

L IWar, Prop«llei»t, MP, X12 bot Ufc «964 
Oa*a fepftsitgr (dta^ ater») • IS lte, 3 «HM 

ffaa*        Mb»     Proj.       Mr, Qj»     M.T.       **g. Cteatet 

1 38» 34.63 U 0 2727 284 
2 39 34.63 13 8 3122 969 
4 a 34,63 15 8 3421 479 

m 10<HI 34.62 U 0 3849 983 
36 u 34.62 U 8 3244 314 

• 809. 38*41, Tut*, 105M» T5*2 *». 80 
## ttd». 10O1, Tute, 105a», T5S2 8c. 2? 

2»     forter, Proj*01»nt, MP, T12   lit MK-5006 
€a»e capacity (d\*p charge) * I? lbs. U o«. 

21 6» 34.64 15 0 3514 499 
23 7 34*68 19 0 3491 491 
23 8 34.62 U 8 3407 468 
24 9 34*68 14 9 3493 452 

X    . 

• Kda. 6-9, Tute, 109M, T9S2 8». 8? 

n 
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Araar F«artap»tl<m Bat* 

Platei   £• Haa»„ at 55° Ottlqtflty 

feat Mm 3» Plat» Ik JW.5 Jffl» 385 
fat* Ate. 5-20, Plata Jfe« 19552-1,   ROT 269-2Ä5,   ßharpy (-40°*.) 30 foot pouada. 

Taat She« Strik» 
tin...      fir«; _m- flf 
# n« saw 
5 » 3067 
4 • 311C 
1 • Ä73 
«       • aa 
o « 30» 

10 T29S3 2979 
11 • 3551 
12 T29E4 4021 
13 • 3753 
U • 3616 
15           ■ 3691 

IT •     1   3032 
U ■ 3139 
If ■ 3159 
20 « 3206 

L 

Partial 
Ccaplata 
Couplet« 
Partial 
Partial 
Partial 
Coqplat» 
Ccaplata 
Partial 
Partial 
Partial 
Partial 
Partial 
PartUl 
Ca«pl«ta 

Plata »palled a« rear fa«es 10« * 11 l/W* 
Struck top edga of plat». 
fuuaMog atartad« 
Plata puncted out, 
Plata panehad out. 
Punching atargpd, 
N» ealg». 
Madion bolga. 

Lar«« bolga. 
Tery larga bulga, 
Madlaa trulga. 
Larga taiga, 
fnj larga taiga a/j 
Vary larga bulga 
Shot brakas 

atartad. 

■ad ggaatad.   Plata panalwd 

it 
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tD» Ohiaf of Qr&woaa,     ahiag***      ■ &UU# tttef   9HW1 

tfrtl»       tfaaoa* KM«*» Bapat* a* »Mt «f Shet, Ar. kgaa» «tat ia 
Guo. lojan» 19K - rroi**\ ni-W 

Raforoneae*    «0 i*71.3Uv^8(«>» AR» («) WTV^I 

lfca ffcrat awaftwaatai report ia»Wda4 tb* tot* atatoiaadi i» tba fiiwt 
anoar pUto-~Fuw4ar «barfa «atabllsbiaM* firing.   Thia ftortt f iriag 
lattaata« m OUUtXa *T*pail*Rt with aab «bot* 0.06* wuU ba aatiafa»*aty 
for aatabli»nia«- « aaatfip»   Jba f iria* alae inttaataa1 tba «tot wauiA 
aafaart 5" h<iM|W»nw araar et 55* obliquity *» 1000 yard» raae«.    Tb» 
trarlag Greta* wa» furoiahw* t«o Iota «f tlS P<wa>r# KSA-*605 (*eb O^OflO«) 
aad A*a-6tf04 (wab Q««90*) Cm powdar aharfa werfe an« a total «f SO flg* 
«tot «ara raoaifoA fro* rraakfor* Araaaal. 

at     Tb» roauit« «f taata aaaoaraai with tho powder aharg» 
aatabllabnant ara taaJoaura ooa af taia roport, 

b«     ?ha raaulta of taata acaaoraaa. with axaor »lato paawtratio* 
ara toalaanra tw» af tal» rapart» 

f«    Ceaaluaiaa» 

a.     foaaar, rropaUoii*, Mt»# Tlftt Wt OA-6605 (wab ,08*) ia 
MMMaW   »liä»tl5' 'Mt and Lot   U*6306 twab ,09") aonaldara* 
allihtijr «law far a» aftiMM at 

b.     7b» »hat raoaira« fro« franJtfard Araenal ara aapablw at 
iafaatlns §" baaafasaoim avvar at 55* «* 1000 yaria ran*«* 

L-     BaaoMwniaticayi *^     BBBCBB» XU > 

A T12 PrapaUast »ith projwrtUa alalkr titttOl Uta buh witb 
«ab «085* • «987* ba ftfaara« for praHaJaary aar»l«Ba»nl taata of tba 
ahot.   About jpOO yaah will ba 

t Iaal» JOBI D. A&fXnai 
I« fawAar Cbarga bate Calanal, Or« Oarya 
2. Araar Tamatrallaw Qata IMaf» A«a» * ia—Mitlas Mwiaia* 

aai Mr. •• 
Hr. X. aViwbla «0 

&' 

f 
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ktmrnitioc fnmh 
Arm * JwnmlUon Plriftioat 
B*relapa»sfc * ftroof fitrrio«» 

POTO«R CHAIWR SSTABUSHMBMf äWEA 

iWktr, JYepollMt, M?, Tia. L»t feäu-6ai»5. 
Ca«* eapMitjr (dwap ahkrg«) - ltt«2 pouartto. 

«Mt Mb«*    ProJ. ffi.»«     Mr« ÜJuurg*       Mr 
Kuwtoqr       lb», tt>«. fH       fWiaft, Hl/W» 

|1 16     ft**8 16* 31*55 kau 

ft«     P«vtor, PrapslliBt, Itf. 112, Ut «XA-6606 
CM» oapt*i.ty (tap ataarc«) * lp-»7 powni»« 

T«* Mt Froj. Wt.     Wro Ciurg»       MT       AT«r*g« Ch«ab«y 

89 Ik 3Mt «**• 506? |8f 
1« 15 &.* 17.0 JttS 357 
* 17 A.Ä »•0 5M U19 

• » ft*«, 105», f$K •». 27 
*• - S1>«11# if*. Wymx, T30t3# iMTt I*»d»4 

#'£ f '•'"■ /# 
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Ar» (k IwHwttH« Biripiwi 
8*V»l*pMM* 4 Pro** &Tfl*m 

I     i HI      i      iiim i ii ii IIIWIII. 

Pl«t«t   5" He«». *t >5° «bUfwitjr *t 9?9 y«rd* v*Bg«. 
Horteoo» * MM a6o-Ä89. 
Ohurnr iapaot Tmlr» <4*0*T) - J? ft. »•. 

foot       Wo«       i'Ar, üjau-g»              »bot Prooowt 

5}        18           16.2            SlSii. Asa >W»5             479          »to« 
)4      i9        i6.2             • 3U.45          lib        vu» 
35 20            16.2              1182. PA $5.»               1*61           Mi«» 
36 21            16.2             Ties, PA 35*57               U79           *iw 
J7        22            16^              Tl§2# PA- 3§.50               i*82            topfet» *n* 
38        2|            16.2             1162, ATC 3U*60               9»$           Partial P«*. 

(lJ « Tsfeo, 105M, I5K. Ho. 27» 
(2) - Fdr., Prep«n«at, MT, T12. 
(J) - T182, A» - Shot aodifi»« | 

Lot SXA-6905. 
„ _..      »hot aodifU* at *J» 

T1B2, PA   - Shot ao41/ U4 at Pronkfor« ATMU«! 

4M   <* -   *.M >/ 
_*s 
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CONFIDENTIAL 

DEVELOPMENT AND PROOF SERVICES 
ABERDEEN PROVING GROUND, MARYLAND 

FIRING R-XORD 

OBJECT OF TEST:    To Establish a Propelling Charge     DATES OF TEST:    7 January-26 July 1951 
and to Investigate the Armor 
Penetrating Characteristics of 
Shot, AP   105 mm, T182. 

DEVELOPMENT;    ORDTA 
Project: TA1-1503 
Priority« 1A  

FIRING RECORD NO. P-48560 
SHEET 1 OF 9 
0.0. FILE NO. 471.H/58(c) 
A.P.Q. FILE NO. 471/123 
0.0. FILE NO. 471.14/SO 
A.P.G. FILE NO. 471.1/168 
W.O. NO. 1023-141-0  etg 

MATERIEL 

Gun, 105 mm, T5E2, No. 80 
Tube, 105 nan, T5E2, No. 80.   Previous rounds 37;    Test rounds 1-4 
RBCOü system:    T123E1, No. 1 
Mounted in Tank, 105 mm Gun, T29, USA No. 30162836 

Qua, 105 nan, T5E1, No. 8 
Tube, 105 mm, T5E1, No. 24, Previous rounds 163| Test rounds 5-20 
Recoil system: T123E1, No. unknown 
Mounted in Tank, 105 mm Gun, T28, USA No. 40226809 

Gun, 105 mm, T5E2, No. 11 
Tube, 105 mm, T5E2, No. 27. Prerious rounds 5j Test rounds 21-53. 
Recoil system: T123E1, No. 1 
Mounted in Tank, 105 an Gun, T29; Test rounds 21-38 
Mounted on APG Pedestal Mount; Test rounds 38-53 

Pedestal: Carriage, How., 8", Ml, No. 1130 
Mech., Recoil, M4 for 8« How., No. 1313 

i 
\ 
i 
i 
V 
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CONFIDENTIAL 

FIRING RECORD NO. P-48560 
SHEET 2 OF 9 

Plat« 19552-1 

277 

20975-1 

277 

5-15 

Hardness, BHN 285* 
Charpy (-40°F) 31 ft-lb 37 ft-lb 
%o 0.30 0.30 
*lto 0.42 0.54 
% Cr 1.40 1.33 
% Ni 3.22 3.34 

* « No farther information available. 

CONFIDENTIAL 

P4 

AMMJHITION I 
■ 

Shot;    AP, 105 mm, T182, Modified Shot, APC, 105 mm, T32E2, Lot PAE-13&7 w/fcP 
——     Lot BS 7-D-46. 

Shot»    HVAP, 105 m, T29E3, No lot number for carrier, Core lot C-45. 

Shot;    HVAP, 105 mm, T29E4, No lot number for carrier, Core Lot C-45. | 

Shell; HE, 105 mm, T30E3# (Inert loaded), MP lot RTE-2-1945 w/Fu»e, Dummy, »73, 
Lot EOP-7-8. 

» ' 
Powder« Propellent, MP, T12, Lot EXA-6564, web .073". 

Propellent, MP, T12, Lot PAE-5006, web .080". 1 
Propellent, MP, T12, Lot EXA-6805, web .079". § 
Propellent, MP, T12, Let EXA-6806, web .089". I 
Fropellent, KP, T12, Lot PAE-5071, web .075". 

1 
Cases  Ctg., 105 mm, T4EI, Lot PAE- 114. 

Prlaer» Perc., 400 prain, T48, Lot PAE-368. 

Plug:  Closing, Palmatex, 105 mm, No lot. 

Tracers M4, Lot PAE-2043. 

Ignite»» Supplementary, 5 os, ^rade Al Black Powder on top of charge. 

AHÜ3R PLATE 

On teat round 3; Homogeneous, 5", No. WA 5-15. | 
On test rounds 5-20;    Homogeneous, 5", No. 19552-1. 
On teat rounds 33-38;    Homogeneous, 5", No. 20975-1 

I 

..is 
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C 0 N F I N T I A L 

PIPTT TT>TVC, 

:?mi CORD P4S56O 
5H5BT 3 OF 9 

Counter and camera chronograph, accuracy and time of flight screen, 

ROUND-BY-RO1 HD DATA 

A. Povjder Charge Estaclishment. 

UKG0RP.ECTED 
TEST PCfTOSR POVvDS R CHG PROJ PROJ m 

HP LOT 

6564 

LB 

12 

0$ 

0 

TYPE 

T30E3 

"T-LB 

34.63 

fps 

1 2727 
2 6564 13 8 T3CE3 34.63 3-"22 
A 6564 15 T30E3 34.63 3 21 

21 50C6 15 0 T30E3 34.61 •514 
22 5006 15 0 T3'JE3 3'..62 3491 
23 5006 14 J: T30E3 34.62 3407 
24 5006 14 8 T3'"33 34.6? 3403 
25 5006 14 0 *T30T'3 34.62 3249 
26 5006 U o- T3CS3 •3 /     ,'-,*) 3244 
27 6305 V a T30E3 V .62 3221 
28 6205 15 r* 

T30E3 3/. .62 3366 
29 6806 16 o u T3C^3 3 .62 3065 
30 6806 r? c T30E3 34.62 321'" 
31 6305 16 0 T30E3 3A.62 3455 
32 6806 l 0 T30S3 3/. 62 3394 
39 -;;- 17 0 T1S2 35.47 3404 
40 * 17 4 T182 36. 1 3470 
a r 17 C Ti.-'a 36.27 3522 
42 * 17 8 T182 36.24 3512 
43 -:;- 17 T182 3..60 3526 
U .«. 17 r} T132 36.48 Lost, 
45 •K- 17 O 

w T182 36.24 3517 
46 8 T132 36.18 3516 
47 •* 17 o T182 36.17 3504 
43 '5071 15 12 TIS? 34.38 35*73 (1) 
49 5071 15 0 T182 35.0" V.°?. 
5C 5071 14 3 T182 3 13 
51 50r/l 14 8 T1C2 34 . V 3/2r' 
52 5071 14 3 T132 3MC 3402 
53 5o-n 14 PI T1B2 34. T 7.00 

# » Blend, 50/50 of Powder Lots 6805 and 6306. 
(l)sTest rounds 48- 53.    V eiocity is instrumentil at 14 :.l'. 

U1TC0P.RECTED 
PRE:-SURE 

JEli loo 

284 
369 
475 
495 
491 
462 
452 
333 
374 
379 
7,0 

325 
357 
472 
ao 
464 
473 
486 
471 
475 
484 
436 
474 
472 
554 
502 
481 
478 
480 
4',0 

n »t l j \ I, ** 
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CONFIDENTIAL 

FIRING RECORD NO . P-48560 
SHEET 4 OF 9 ;.!;$ 

B.   Amor Plate Firing 

"■■X 

" - DNOCHRSCTED URCORRECTED 
TEST POWER POWDER CHG PROJ PRO J               STRIKE VEL PRESSURE 

ED LOT 3L" 62 TTPE IT -LB                fps psiAoo 

3 6564 15 0 T182(A) 33.25                 3280 433 
5 6564 14 0 T182(A) 33.36                3087 340 
6 6564 14 0 T182(A) 33.28                 3U8 353 
7 6564 14 8 T182(A) 33.35                3173 369 
6 6564 14 3 Ti82(A) 

T182(A) 
33.27                 3141 363 

9 6564 13 12 33.27                 3051 330 
10 6564 12 0 T29K3 24.47                 2979 218 
11 6564 15 0 T29E3 24.45                 3551 333 
12 6564 17 0 T29E4 24.64                 4021 487 
13. 6564 16 0 T2924 24.74                 3753 394 
14" 6564 15 6 T29E4 24.64                 3616 3S4 
15 6564 15 11 T29E4 24.72                 3691 367 
16 6564 13 8 TX82(C) 31.92                 2894 306 
17 6564 14 0 ^.82(0) 31.87                 3032 325 
18 «564 14 8 2182(C) 31.85                 3139 366 
19 6564 14 12 T182(C) 

T182(C) 
31.94                3159 372 

20 6564 15 0 31.91                 3206 - 390 
33 6805 16 2 T182(A) 

T182(A) 
34.85                 3505 479 

34 6805 16 2 34.65                3469 484 
35 6805 16 2 T182(B) 35.53                 3488 481 
36 6805 16 2 T182(B) 35.37                 3487 479 
37 6805 16 2 T182(B) 35.50                 3484 482 
38 6805 16 2 T182(A) 35.60                 3506 505 

•    t 

(A) = T32E2 shot modified at Aberdeen Proving Ground. 
(B) » T32E2 shot modified at *Vankford Arsenal. 
(C) « Shot as (B) exoept ogive cot to give flat nose« 

C.   Data on Armor Plate Impact« 

1.   Plate,  5"/55°, Wl 5-15.   Shot, T182(A). 

STRIKE 
VEL- fps 

3280 

PENETRATION 

Complete 

TO1ÄHKS 

Large spall off rear of plate 

CONFIDENTIAL 
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CONFIDENTTAL 
FIHING RECOHD HD. P-^43560 
SHEET 5 OF 9 ^_ 

2.   Platet    5"/55°, 19552-1.   Shot:    T182(A) 

TEST 
HP 

5 
6 
7 
8 
9 

STRIKE 
VBL - fps 

3067 
3118 
3173 
3141 
3051 

PENETRATION REMARKS 

Partial 
Complete 
Complete 
Partial 

Disregard - struok edge of plate« 
Punching 2" off rear face. 
Rear opening 6" x 3-1/2". 
Bear opening A" i4", 
Large bulge, punching started. 

3. Plate: 5"/55°, 19552-1. Shot: T29E3 (test rounds 10-11) and 
T29B4 (test rounds 12-15). 

TEST STRIKE 
HP VEL - fpe PENETRATION 

10 2979 Partial 
11 3551 Partial 
12 4021 Complete 
13 3753 Complete 
14 3616 Partial 
15 3691 Partial 

REMARKS 

No bulge on rear face. 
Medina bulge on rear face. 
Rear opening 4-1/2" z 5". 
Rear opening 5" x 7". 
Large bulge on rear face. 
Tory large bulge on rear f aoe0 

4. Plate: 5"/55°, 19552-1. Shot: T182(C). This shot has a flat 
2,8" in diameter. 

TEST     STRIKE 
_RD     VEL - fpe 

16 
17 
18 
19 
20 

2894 
3032 
3139 
3159 
3206 

PENETRATION 

Partial 
Partial 
Partial 
Partial 
Complete 

REMARKS 

Medina bulge, shot broken,»*«** 
Large bulge on rear face. 
Very large bulge on rear f ace» 
Very large bulge on rear fees. 
Rear opening 5" x 3". Shot 
broken and rejected. 

5. Platet 5"/55°, 20975-1. Shot: T182(A) - test rounds 33, 34, 38. 
T182(B) - test rounds 35-37. Firing conducted at 1000 yards rang« with mussl» 
velocity approximately 3500 fps and striking velocity 3200 fpe. 

REMARKS 

SUPER 
TEST EL 
HP MILS 

33 3.2 
34 3.0 
35 3.2 
36 1.8 
37 1.6 
38 1.5 

Struck butt. 
Short 20 yards. Windshield off. 
Over 200 yards. 
Struck butt. 
Hit, complete penetration. 
Hit, partial penetration. 

COFFTT^W, »TTAl 

Bear opening 5" x 8*» 
Punching started« 

*7 
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FIRING RECORD NO. P-48560 
SH33T 6 OF 9 

B.   Data on accuracy and time of flight taken in conjunction with ponder charge 
firing. 

TEST 
RD 

TIME OF FLIGHT 
OVER 2980.77 FT-SEC 

TARGET MEASURE - FROV BILL 
EH ÜT Scivff 

39 
40 
a 
ia 
43 
44 
45 
46 
47 

0.88565 
0.86847 
O.S5554 
0.85821 
0.85453 

Lost 
0.85702 
0.85680 
0. -5976 

Warming round. 
Warming round. 
28.5"   
32.0" 1.0» 
29.0" 7.0» 
28.5"   
31.0» 13.5" 
30.5" 15.0" 
25.5" 5.0" 

4.5" 

48 
49 
so 
51 
52 
53 

3VKR 2981.12 FT-SBC 

0.82974 
0.85710 
0.87422 
0.37134 

Lost 
0.87767 

23.5" 50.5" 
22.0" 23.0" 
24.0» 30.5" 
27.0" 21.5" 
24.0" 22.5" 
24.5" 12.^" 

Note; In firing the weapon for accuracy, the tube was boresighted on the bull, 
then elevated 3 mils. The groups, rounds 39-47 and rounds 48-53 were fired on 
different days. On both days the weather was warm with variable, light breezes 
0-7 mph and no precipitation. 

E, Dati on case capacity with various powder lots. Case, Ctg., 105 mm, 
T4:l with Primer, Perc., 400 gr, T48 allowinc sufficient room for closing plug and 
5 o* igniter on top of charge. 

CHARGE 
DUMP 

CHARGE 
DUMP AND TAP 

Powder Lot EXA-6564 
PAE-5006 

• ^XA-6805 
EXA-68O6 

50/50 Blend, 6805-6806 

13 lb, 3.6 03 
17 lb, 3X0 oz 

13.17 lb 
18.73 lb 
18.44 lb 

19 lb, 14.3 0* 
IP lb, 14.0 oz 

19.27 lb 
19.19 lb 
19.28 lb 

C 0 N F T D NTT K L 
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FIHIHQ RECORD BO. P-48560 
SHEET 7 OF 9 

F. Data on correction* used for reducing raw data. 

1,   Decrease in Telocity for increase in projectile weight - 2.6 feet 
per second per 0.1 lb. 

2. Increase in chanber   pressure for the presence of two Gage» Medina 
Caliber, M3 - 330 psi. 

3. Increase in -velocity for tbe presence of two Gage, Medina Caliber, 
M3 - 4.7 fps. 

4. Increase in chamber pressure for increase in projectile weight - 
88 psi per 0.1 lb. 

G. Data on Flash and Sacks. 

Test rounds 27-32 and 39-47. 

TEST PONDER 
LOT 

6805 

FLASH SMOKE 
RD SHE COLOT 

Yellow 

AlWJW 

Small 

Ö0LÖE" 

27 Snail, 8' Lt. Grey 
28 6805 Swell, 8« Yellow Snail Lt. Grey 
29 6806 Medina, 10' Teltow Medina Lt. Grey 
30 6606 Medina, 10« Yellow Mediua Lt. Grey 
31 6805 Medina, 10* *ellow Medina Lt. Grey 
32 6806 Medina, 10' Yellow Mediua Lt. Grey 
39 50/50 Blend of 

Lots 6805-6806 
Medina, 10' Yellow Median Lt. Grey 

40 ■ Medina, 10* Yellow Medina Lt. Grey 
41 ■ Median, 10* Yellow Medina Lt. Grey 
42 » Vediua, 10« Yell«? Medina Lt. Grey 
43 M Median, 10' Yellow Medina U. Orey 
44 n Medina, 10* Zellow Medina Lt. Grey 
45 R Mediva, 10« Yellow Medina Lt. Grey 
46 II Medina, 10* Yellow Mediua Lt. Grey 
47 ■ Medina, 10« Xellow Mediua I*. Grey 

Motet    No round gave evidence of hangfire, flarebaek or 
"""    tnbe. 

aneonsuaod powder in the 

C 0 NF IDE M T I A L 
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FIRING RECORD NO. P-4*$60 
SHEET 8 OF 9  

SUM&RT 

A»   Powder Charge. 

A charge of 17.38 lb of T12 propellant, 50/50 blend of Lote EXA-6805 
(.0795" **) and EXA-6806 (.0893" neb) irlll give the 35.5 pound, T182 shot a 
■ussle velocity of 3500 fpe with chamber pressure 46600 pel using the 400 grain, 
T48 prlaer and a 5 os black powder igniter on top of the charge. 

B.   Amor Plate Firing. 
* 
j 

Plate,    5"/55°. 

PBDJECTHJE IT -LB 

33.3 

APPRO! 
B.L. - fpe 

3130 

EFFECTIVE 
RANGE. YARDS 

1250 (1) 

i 

i 
i AP, T182(A) Mod. at APO 

AP, 1182(B) Mod. at FA 35.5 Hot fixed +1000 (2) } 

AP, T182(C) Mod. at FA 
flat noee 

31.9 3183 1750 (3) i ^ 

HVAP, T29EA wAo lb 
HC core 

24.7 3722 1200 (4) ! 

(1) Calculated, based on Mf 3500 fps and for* factor of 1.196 on 06.1. 
One round fired at 1000 yards range did not defeat the plate. 

(2) One round against the plate at 1000 yards range did defeat the plate. 

(3) Calculated, based on Iff 3700 fps and i = 1.196 (fc.i. 

(4) Calculated, based on M? 4200 fpe and i = 1.12 G&. 

C.   Accuracy. 

1.   Teat rounds 41-47.   Madam spread vertical 23", horizontal 6" 
target at 1000 yards.   P.E. (V) - 0.16 ails, P.E. (H) - 0.04 sdls. 

2.   Test rounds 48-53, —dm spread vertical 18", horizontal 5R 

target at 1000 yards.   P.S. (V) - 0.145 nils, P.E. (H) - 0.04 nils. 
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CONFIDENTIAL 

FIKtNG HECOHD »0. P-48560 
SHEET 9 OF 9   

D. Tims of Flight. 

Ballistic Bssoaroh Laboratories la a memorandum dated 3 Ally 1951 stated 
the for» factor of the £5.5 pom* Shot, IP, 105 mm, T182 to be 1.196 on the 06 JL 
drag function with a probable error of 0.010« 

OBSERVATIONS 

A. After firing teat round 3 the lever for the firing pin plunger was broken. 

B. After firing teat round 3, amor plat** no. Hk 5*15 ens spelled on the rear 
face to an extent auch that firing was discontinued on the plate.   Watertoen Arsenal 
reports en the physical properties of the plate, other than hardness, have not yet 
been received. 

C. After firing test round 4 the recoil bolts on the gun failed, allowing the 
gun to offer-recoil.   The Qua, 105 ma, T5E2 Ho. 80 could no longer be used. 

D. The windshield cane off test round 34 while the shot was In flight. 

I.   The weights of the shot submitted by *'rankford Arsenal varied.   The variance 
wee due to the type of metal used in tius windshield and to dimensional variations 
in the adapter which fitted the ogive of the shot to the windshield.   Test rounds 
35-37 sad 39-47 were assembled with shot having steel windshields and their weights 
varied from 35.37 to 36.61 pounds.   *est rounds 48-53 were assembled with shot having 
slasdnsn windshields and no siaptere (the rindaMclds were attached with a plastic 

0 sod thsir weight varied from 34.87 to 35J.O pounds. 

F.   After firing test rounds 39-47, examination of the cartridge eases showed 
fluting on every case.   The cases had been reeimed prior to firing. 

0BS8KVBBS 

The following personnel witnessed portions of the firing testsj 

Er. I. Areiento, Frankford Arsenal. 
Mr. H. Fatiinger, Frankford Arsenal, 
Mr. C. Ianottl, Frankford Arsenal. 

«. ■'''■ 

/ jfmn>. AanTAOE      ^^        H. A. HBCHTOI/ 
Col., Ord. Corns 
Chief. Arms fB Div. 

6rfuna u. juauxaua ^ a, a, BBUHZUV 
^Cel.« Ord, Corps Chief. Ammunition 
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A71999  RESTRICTED  $ ABERDEEN PROVING GROUND 8     28 September 1351 

Project No. TA1-1503. Development of Ammunition for 105mm Own. 
Shot, AP, 105mm, T182. LEFT Assembled shot. RIGHT: View showing 
ogive contour and adapter in  i windshield. 


