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Report No. S3 
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Aberdeen Proving Ground, lid, 

September lU, 1937 

EXPERir.!ENTAL STUDY OF IGNITION OP THE 73 101 
 PACK HOV/ITZER  

Abstract 

A number of types of charge were tested for the 73 ■«> feck 
Howitzer.    Of these, four gave results Apparently hotter than obtained 
with the present type of charge.    In three of .hese a quick powder 
was used for the base section end a slower powder for the increment. 
In the oU. r type, potassium nitrate was incorporated in the powder. 
A study of these and the previous results indicate rather conclusively 
(1) that smaller dispersions in velocity are obtained with the broad 
b-.nded El pro.lectile (band diameter .303H) than with the narrow handed 

[    J ilk I projectile (la::3 dimeter .301") r-.* ff^th-t foar of the typ«»« of 
charge tested in these experiments seem distinctly better than the type 
la service use.    Suggestions are made for further experiments, f 

In letter dated May 17, 1935 (File No. 00 471.5/7131; 
APO H71.5/529-I.UCC,) authority was requested to try out 
various types of Ignition in the 75 roni Pack Howitzer to 
improve the uniformity in velocity.    It was proposed that 
experiments he made with a base section containing a quicker 
powder than the increment and also with various other types 
of charge*    The authority to make these experiments was 
given in the 5th Ind, of this letter, 

A number of different types of powders were used in 
experiments and also different types of primers«    A des- 
cription of the powders is given in table I and of the 
primers in table II, 
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Table I 
Description of Powders 

Powder         Mfr,      Orsln     Web 
Lot  '_       Form       Thickness 

EX IS"?       P.A.      Flake .038 
(Strip) 

EX 18US        P.A.        8.P. 

EX I8U9A      P.A.        U.P. 

EX 18^19B      P.A. 

X-3636 

373« 

I.P. 

EX 1850        P.A. S.P. 

D.P. S.P. 

.0229 

.0268 

.03^2 

,0^6U 

1901-b D.P.        M.P. .023^ 

X-3727-8      D.P.        S.P. .0129 

X-367I-S      D.P. S.P. .0221 

.OIH3 

X-372U-.8      D.P.        S.P. ,0167 

Hero.      Flake        .0109 

Composition 

N.C. - 59^(12.6^) 

D.am. - 1% 

N.C. - 85?J(13.15^N) 
D.T. - 10)& 
Dlbut. - 5J& 
KNO» - 1.5% 
D.-am. - 1.0^ 

N.C. - 59^(12.6^N) 
N.O. - Wji 
D. am.    Ifr 

N.O. - B9^(12.6^N) 
N.O. - Wj» 
D. am.    Ifr 

N.C. - 5%{12.ty) 
N.O. ^ UO^ 
D.-am.    1> 

Pyro 

Nitrocellulose - 87.00,* 
D.N.T. and D.B.P. - 13.00/, 
(D.N.T. - 10^) 
(D.B.P. - 3)») 
Dlphcnylamlne added - 1.00^ 

Nitrocellulose - 83.8?^ 
D.N.T. and D.B.P.-iH.^I,* 
Dlphcnylnnlne - 0.90^» 
Molnt. and Vols. -   .3^ 

N.C. - 83.735 
Dlph -  .90^ 
D.N.T. and D.B.P. -1*1,67$ 
Moisture -  .5]^. 

Nitrocellulose - 85.00;} 
D.N.T. and D.B.P. -IS.OCjjt 
(D.N.T. - 10$) 
(D.B.P. - 5Ji) 
Dlphcnylamlne added - 1.00^ 

N.C. - 58.5^ 
N.O. 39.^ 
KN03       1.29> 
Dlplienylamlne .b9> 
Total voldtilcs  .l&'i 
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Table II 

Description of primers 

Primer DeBorlptlon Remarks 

^ gr. Drg. No. 7*-2-10 

Mod. M22 See sketch 26219 
attached at end of 
report 

{ 

Special 
primer 

See sketch No. 2601 AB 
attached at end of 
report 

.Eqtftb^iEhraent of Chargef 

200 grs, of the 
porder cli^rge rcrc 
enclosed rlthln the 
primer case. 

) 

With the various powders and primers described in 
Tables I and II, attempts «ere made to establish charges 
within the 26,000 lb/in2 preseure Unit of the Horltaer, 
A description of the charpes and of the velocity and pressure 
results are given in Table III,    Most of the charges rere 
enclosed in scrim batce.    Additional dctallp may be obtained 
from the attached firing records No. 9106 and 970S. 

Table III 

Rounds Fired for Establishment of Charge 

Projectile y Shell Modified, Drg. 72-2-5Ö, \7t. 15 lbs. 

Powder   '7eb   Corop. Grain 
Form 

V/t. Primer No. Mean Prob, 
of Rds. Vel. Error 
Chg.        

EX 18^7 .OJS IK^N.G. Strip 7.5 ^9 gr.  2 7 

N 
N 

ft 

* 
16.0 
16.6 

N 
N 

2 725 
2 993 
2 1230 
3 125^ 

EX Igbg .0229 FNH 
and 

N   " 

8.P.  7.5 

N 
N 

N 
N 

N 
N 
a 

N 
N 
N 

N 
N 
N 
N 

12.0 
16.U 
17.0 
17.85 

N 
N 
N 
N 

2 718 

2 9S5 
2 1220 

12§§ 
1297 

EX 18U9A*.02&8 HpjiiN.O. M.P. U.25 100 gr. 5 709 

EX 1S^9A * 
+EX 1647 .058 

N 
N Strip 3.75  * Br*    *   0 

1 
17 

? 

1 
6 

2 

Press- 
ure 

i6,?oo 
191600 

21,200 
23,200 
26,100 

- 3 - 
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Table III  (cont'd) 

Rounds Fired for Eetabllehment of Charce 

Projectile 3N Shell Modified, Drg. 75-2-56, Wt. 15 lbs. 

Powder   Web   Corop,     Grain    Wt.    Primer No.    Mean Prob.    Preseure 
Lot                                 Form      of                  Rde. Vel. Error 
                     fifcg.           

EX18U9A  .026« UQ^iN.O. M.P.    U.25    uo «^      P    IOQO 
♦EXISV   ,058 " Rt.»*jy     7   7K      *?   tST»      «      •lu7ü 

EXIäUQA  .0268 N 

♦EX10U7 .050 * 

EXISUQA .0268 * 
4EX18li7 .0586 N 

EX18U9A ,0268 N 

+EXI050 .0^6^ " 

EX16^9A .0268 " 
♦EX1850 .0U64 " 

EXI8U9A .0268 * 
+EX16^9B.03I*2 " 

EXlü^A .0206 N 

•»•EX18^B.0342 " 

EX1SU9A .0268 N 

♦KX1649B.03^2 " 

367I-B .0221 FNH 

3671-8    .0221 

Strip    7.75 

smp   9:75 k9^ * n95 

stiipiS:?! U96r- 2 1261 

1:1: 7:0? ^er- 2 1137 

si: 9:00 ^6r- k i252 

M.P.     MO      * ^^    8 906 

S;?:    6:00    U9gr. 2 1022 

Sip! iS.W    ^ gr. 2 1255 

8.P.    6.11^ Spec. 3 6^7 
260UB 

1901B      .023^   Pyro     M.P. 11,55 
4-Hero.T.M. 
Powd. lot    Ballls- Flake .^5 
3738        .011    tlte 

B.P. 15.25##    H 3    1177 

49 gr.   3     971 

6 

18 

21 16,900 

k 

10 21,100 

30 

15 

k 18,000 

1 

3 19,300 

15 

1901B     .023U   pyro    M.P. 15.55 
♦Herc.T.M. 
3738        .011    Balll.B- Flake    .^5 

tlte 

1901B      .0234 Pyro       M.P. 18.15 
♦Herc.T.M. 
3738        .011    Ballls- Flake    .U5 

tlte 

49 gr.    2    1170 

^9 er.    2    1275     14     20,600 

* firlnct mad« at Plcatlnny. 
•• Of the total obarf«, 200 c^aiat Mr« oontainad in the large primer. 

- u - 
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Table III (cont'd) 

/■ "^ 

Rounds F.1 red for Est abllBhn tent of ( Charge 

Projectile y Shell Modiried Drg. 75-2- -50, Wt. 15 lbs. • 

Powder 
Lot 

Web Coop.  Grain 
Form 

.0129 FNH   8.P. 

Wt, 
of 

5.00 

Primer No. Uean 
Rdi.Vel, 

49 gr, 2 660 

Prob. 
Error 

Pressure 

3727 1 

3727 .0129  ' 
1    S.P. 6,00 1 2 763 2 

IWi 
.0129 
.0221 

«    B.P. 
1    S.P. 

5.25 
2.75 49 gr. 2 849 0 

lUh .0129  ' 
.0221  > 

*          S.P. 
1    S.P. 

5.25 
<.75 

49 gr. 2 956 1 

3727 
♦3671 

.0129  ' 

.0221  ' 
'    S.P. 
1    S.P. 

5.25 
ß.75 

49 er. 2 1167 7 22,500 

3727 
♦3671 

.0129  ' 

.0221  ' 
•    S.P. 
1    S.P. 

5.25 
9.75 49 gr. 2 1215 1 25,600 

3636 .OlUj  » •    S.P. 5.00 49 fT. 2 649 10 

3636 .0143  • •    S,P. 6,00 49 gr. 2 724 3 

l$i 
.0143  • 
.0221  • 

•    S.P. 
'    S.P. 

5.70 
6,30 »9  gr. 2 1043 l 

3636 
♦3Ö71 

.0143  ' 

.0221  • 
S.P. 
S.P. 

5.70 
ß.30 49 gr. 2 1140 5 20,000 

3636 
♦3671 

.0143  • 

.0221  • 
'    S,P. 
•    S.P. 

5.70 
10.30 49 gr. 2 1240 2 26,200 

372U .0167  • •    S.P. 5.00 49 gr. 2 619 0 

372^ .0167  « S.P. 7.00 49 gr. 2 753 6 

3724 
♦3671 

.0167  • 

.0221  » 
'    S.P. 
1    S.P. 

6,25 
6.75 49 gr. 2 1074 12 

3724 
♦3671 

.0167  • 

.0221  * 
S,P. 

'    S.P. 
6.25 
8.75 49 gr. 2 1174 1 

3724 
♦3671 

.0167  • 
,0221  « 

S.P. 
S.P. 

6.25 
10,25 49 gr. 2 126* 8 25, 800 

3724 
♦3671 

.0167  " 
,0221  * 

S.P. 
S.P. 

6.25 
10.05 49 gr. 3 1245 6 25,600 

- 5 - 
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It will be noted that although lots 3627 and 3636 gave 
very promielnf; results at the 700 ft/neo. velocity,  It was 
found Impossible when these powders t/cre coriblned with 3<>71 to 
obtain the service muzzle velocity of 12^0 f/SpWlthout ex- 
ceeding    the maximum pressure of 26,000 Ibs/lnf 

Uniformity Flrlmgs 

Of the various types of charge with which it was found 
Jossible to obtain the service velocity within the pressure 
imit four were chosen as the most pr^nlslnp.    In addition, 

for one of the types of charge a modified M22 primer was 
used in addition to the kS gr. primer.    This modified M22 
primer rao used becaure of the very satisfactory rorultc 
obtained with a somewhat similar primer In a 75 mm Gun M1897* 
The results obtained in the uniformity test are given in Table IV. 
The probable errors are based on the standard deviations. 

Table IV 

Uniformity Results (Solenoid Chronof-raph unless otherwise noted) 
Projectile;    y Shell Modified, Wt. 15 lbs. 

/  > 

Powder 
Lot 

Web Comp.      Orain 
Form 

Wt. 
of 
Chg. 

Primer No. 
Rds. 

Mean ^rob, 
Vel. Error 

Pressure 

18>>8 .0229 PNH+        S.P, 
l.^KMOj 

7.3 49 L'r. 10 6£57 5.2 

16U8 .0229 N                     N 17.0 ^.gr. 10 1257 3.5 22,700 

ISU^A» .0268 »W>N.O. I1.P. H.25 100 gr. 5 709+ 2.3 

l&kSk .0268 N                       N 4.25 ^ er. 5 638 5.1 
. 

ISUQA 
•»-1649B 

.0268 

.03^2 
UOJM.O.    " 4.25 

9.90 49 gr. 6 12U6 6.4 18,100 

372^ .0167 FNH        S.P. 6.23 ^9 ßr. 10 706 4.0 

3724 
♦3671 

.0167 

.0221 
FNH          " 
FNH          " 

6.25 
10.05 ^9 gr. 10 1252 5.5 24,100 

372U .0167 FNH          " 6.25 262)0* 10 696 5.4 

372»» 
♦36718 

.0167 

.0221 
FNH          * 
FNH          " 

6.25 
10.05 26210 10 1237 4.5 23,100 

3671 .0221 FNH          • 6.80 2601AB 10 683«#7.9## 

3671 .0221 FNH          " 16.00 2601AB 10 1217«»ni.6»*20,600 

* ffhese rounds fired at Plcatlnny hart also been included in TSU« X 
** ueen retultt for two 5 round groups. 
♦ Doulengt chronograph. 

- 6 " 
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(  N DlBCUBPlon Of RffBUltB 

• 

N. 

Powder 
Lot 

Web Comp. 

3671 .0221 FNH 

3671 .0221  ■ 

Zt will be Been that with all of the typee of charge ex- 
cept the one contalninp the large ppeclal primer, 2601AB, dis- 
perslnns of approximately equal magnitude were obtained while 
the 2601AB primer produced diBpersione which seem significantly 
larger. In order that the resulte obtained in these uniformity 
firings may readily be compared with those obtained in the 
previous teste, some of the more important previous results are 
given in the Tables V and VI. The probable errors for most 
groups are based on the mean deviations. 

Table V 

Results Obtained with the 15 lb. E-l Projectile* 

Grain \7t. Primer No. Mean Prob. Error 
Form  of        Rds. Vel.  in Vel. 
   Chg.            

8.P. 6.00 100 gr.  2^ 700    5.0 
to 6.11 

S.P. 15.17 100 gr.  39 12^0    U.l 
to 15.20 

Table VI 

Results Obtained with the Ilk I Shell Loaded to 15 lb. 
(Moctly from O.P. ^62) 

Grain Primer Wt. No. Mean Prob. Pressure 
Form        of  Rds. Vel. Error 
     £hE.  
8.P. 100 gr. 5.^1 23 

8.P. 100 gr. 6.22 2$ 

U.P, 100 gr. 7.00 25 

S.P. 100 gr. 6.97 23 

S.P. 100 gr. 16.13 5 

S.P. 100 gr. 16.13 5 

A p      inn o^      6.62    20      70S«*«»6.9#### 

B.P.    lüü ß'* 15.70    20    1254«»»»U,0#### 

* Tbt reivltt are based ea the MUM data at the rtiults given in "Analyeis 
of Telocity Dispereion of 75 am Peok Howltxor" by R. H. Kent (1932) 

•• Poeder loot.       , R g 
••• Powder in bag 
•••• Mean reeultt froa •crln and tilk bags (tee Tiring Record No. 8211) 

- 7 - 

Powder 
Lot 

Web Comp. 

1062 .0160 Pyro 

3530 .0183 FNH 

3625 .0208 FNH 

3671 .0221 FNH 

3671-S .0221 FNH 

3671-S .0221 FNH 

3698 .0225 FNH 

700 6.2 

691 10.0 

706 9.0 

695 ll.u 

1255 4.2## 21,800 

123^ 8.1«""» 21,600 



[   ; Table V gives reBultB obtalneü of firings of the 15 lb, Kl 
'>*' projectile having a broad banrt of dlamiter of 3.03" vhlle 

^ Table VI resultn obtained with tht: 15 lb, Mk, I projectile 
with a narrower band of dlaueter 3,01".    By comparing the 
results obtained with the same powder for the two projectile 
types It appears that the dleperclon obtained with the broad 
banded E-l projectile (band diameter 3,03")  lr. Bl^nlflcuntly 
smaller than with the narrow bunded projectile (band diameter 
3t01N) Indicating that an increase of Initial forcing re- 
sistance tends to reduce the dispersion in velocity from this 
howitzer.    Attention to this result has already been directed 
in a study written in the Office of the Chief of Ordnance. 

Although the results ehow rather concluBlvely that with 
a pciyen tvne of porder.  eraaller dlßperßlon is obtained with 
the broader band,  this result by itcelf, does not eetubllch 
the superiority of the broad band in peneral.    './ith the 
broad band and a given powder the preeeureB are higher, than 
with the narrow band.    To remain within the prepsure llr.:ltB 
of the howitzer, a slower powder has to be used with the 
broad than with the narrow band.    If the narrow banded 
projectile «^ere propelled by as quick a powder as the preeB- 
ure llrrltB allow,  the dinperelon in velocity would be con- 
siderably reduced and night not greatly exceed  the dienereion 
obtained Mth the broad bandfd projectile propelled by 3671, 

) 

Ni 

It is apparent by comnarlnp- the renulte riven In Table VI 
with these or Table IV that with the exception 01' the koOlnu 
arrangement the types of charge described in Table IV ßeom 
materially better than those (riven in Table VI. However, 
as pointed out above, the powders of Table VI are unneceeearily 
slow for the narrow band. 

The tests show that in the 75 mm P*ck Howitzer it is 
possible to combine a base section of a fast povder with an 
increment of a slower powder with satlefactory reeulte. How 
much of the Improvement is due to the powder and how much to 
the use of the Ü9 grain primer is not known. It appears 
that possibly the 100 grain primer Is too powerful to use 
with these quick powders and small chamber capacity. 

The results seem to be conelstent with the generally 
accepted hypothesis that the quicker the powder, the better 
the uniformity in the lower zones of a howitzer; but theee 
and other results apparently also indicate that an increased 
effective quickness of the charge obtained by the ure of 
powerful black powder igniter is not necessarily conducive 
to uniformity in velocity. 

- 8 - 
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In Bplto of Its relative PIOV.TIPSB, the pcvdpr IS^'Ä 
contalnlnfr KNO, and Jiavlnc a web-thlckneeB of ,022? gavepraoti- 
oally as yood results for the 7^ ft/sec.  velocity UB the 
quicker po^dpr 372'1 ♦ web ,Ol67i  so far as can be inferred 
from the  snail nunbor of rounds fired.    This tentative result 
1B perhaps an indication that in addition to the quicknuss of 
a ponder,  its ipnitability rnay be an important factor in the 
velocity dispersion,    Tossibly one of the chief advantageB 
of a quick powder is that other things being equal, a quick 
powder is more readily ignitable than a slower one. 

In connection with the  dcninn of charpres of hifrh density 
of loading the result is fairly well established that a type 
of charge which produces no waves of appreciable amplitude 
tends to produce a snaller velocity dispersion than a tyoe 
which produces lar^e waves.    If there are waves,  their ampli- 
tude will vary fron round  to round and hence will produce 
a variation in velocity.    In general, charges of low loading 
density produce no waves and yet a large dispersion in velocity 
is alnoFt the "•ule with ruch charter.   As mentioned above 
it is found that an increase In  the quicltness of the powder 
and in the starting refiictance tends to reduce the dispersion 
in velocity of such charges,    The reason for this pronounced 
effect of quickness and resistance is not so apparent as the 

. reason for the effect of prcssura waves on dlmersion.    It 
is evident t>^t the quicker the powder and the higher the 
pressure,   the greater the proportion of the energy of the 
powder converted into the kinetic energy of motion.    If the 
powder wore all burnt before the projectile  started,  the 
maximum amount of energy would bo obtained from a given 
charge; aside from variable heat losses, this amount would 
be constant fron round, to round and the dispersion in vel- 
ocity would be zero.    The quicker the powder the more closely 
is this condition approximated to: hence the reduction of 
velocity dispersion by quicker ponders,* 

Although the preceding theory tends to explain the 
observed results, it is believed that it doee not explain 
satisfactorily the very great reduction in dispersion with 
only a small increase In quickness.    It is proposed to 
dieouss this matter at greater length In a report to be 
entitled "A Tentative Theory of the Effect of Powder Quick- 
ness and Band Resistance on the Dispersion in Muzzle Velocity", 

In view of the results given in this report. It appears 
that the recent reduction in the width and diameter of the 

* See also 'The Accuracy of Oan Fire at Affected by Loading Conditioae* 
by rillp L. Alger. Capt. Ord. Ret. Corpi, U.S.A. 

-  9 - 
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\.J rotating bund of th« M"! ehell will tend to auL"nent the 
[■ dlppnrplon In velocity.# Unleßß BUCCPBP In obtnlnrd in 

re^uolnß the present lure« dleperaion obtttlnod with the 
narrow band, the change may prove unfortunate po far ae the 
accuracy of fire of the howitzer in concormHl, Ap^ctrently 
this dlopereion can be reduced; whether as (;ood reeults 
can be obtained rith the narror band ae with the broad 
band remaine to be eenn. 

Since noot of the emphaeie on these firinpc ran on the 
lowoet jone cliHrfcje in which the preeeure waves would probably 
be small, no plezo-eleotrio recordf5 were taken. However, 
records of ^ in the early stacec of the burnlni: mifrht (*ive 
valuable information, and in the proposerl further firings it 
is desirable that euch records be taken. 

Further Tests 

. In view o.' the fact that considerable improvement appears 
already to have been obtained in the charge for the lor/est 
»one of the Pack Howitzer, it Ir advisable that cxperir.rnts 
be continued. It is recommended thht firings be riade with 
the following types of charges: 

) Type Mo.  üfipp flpct.ion        Ine^enent     Priner 

I     Fast N,G. powder  Slower H.G, powder ^9 er, 

II     Fast FNH powder   Slcver PNH powder  ^9 E**» 
containlnc KNO,   with or without 

V. 

? KNO, 

Ill Fast FNH Slower FNH        ^9 gr. 

IV FNH of the name 
quickness us in 
the increment 

FNH as quick as    ^9 er, 
the pressure limita 
allow 

After the best type of charee ignited by the l»9 pr. 
primer has been selected, comparative testn should be nutdo 
with the 100 &r, priner and the modified U22 primer, at^lD, 
for this typo of charge to eetablieh definitely which of 
the three primers is the best. 

For the proposed  firings, the followinp typos of 
powders should be made by Picutinny Arsenul» 

* The Proving Ground concurred in tbe proposed change.    Zt is stated in 
the 1st Znd. on 0.0. Ujl.lP/ggU}, «It appears that there should be 
little chance of any great inoreass in velocity dispersion". 

- 10 - 



Pov;dor Conpoßltion Gruln V.'eb Amount 
type Form 

S.P.* 

Thlckneec 
In. 

lb. 

1 Uo^, N.O. .02? 50 
2 N N .032 50 

I N N .037 50 
FNH+ a ,018 50 
1.5> KUOj 

5 H .021 50 

6 rwHt N .02^ 50 

H. H. Zofnlg,  / 
Lt, Col,, Ord. Dppt,, 
Chlnf Research ülvlelon 

R. H. Kent 

U InclB. 
Inol.   1, F.R. #9703 
Incl.  2, F.R. ^9106 
Inol.  3, Sketch 2621-U 
Inol. 4, Sketch 2601-AB 

* S.P. grain form ic suggested for the Uo£ N.O. powder to reduce the number 
of variables in this experiment by making the grain form of all the 
powders the same. 

-  11 - 
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..B E:^l FSS i!S’KSS? ■ If^
oil > ' \ f'A iVi'x’: .’lov/itzcr

.‘w * *i«i- *i ri‘ ♦ i‘ ..r*;

! L* Kala Front - Pcrder. Ear

' 1. . V. i .
t .\’. i. •

IToJeot Xtit N . KH 103
« . •■• : t .
• * . • ? .1 *

___ •VJ.T.'303-6-1 le
;. AV. : • .• . . . * . * * • *

SJatorvliol Araeaal } 65Q
p4)ok Zalrod Aroenil ' ...

Ts3r-J.-1 Arpf.r.f'J, '

L'; O n-i U«f, AO 150

j P:.i-‘'til' 5" C.G. Snell, liodol 1917, nodificd to 75 I'A ^roof Projeotilo, 
8,A. l.ood Co, Lot t’292-1, P. -. 75-2-150

II.»ii.‘i •• <;

Tio ■ i*-r

4 - %
r U '.2

Hom

Uox»

; Na»

1
• ro.v.l.r
i

I C:.r*f

1

J'rii.iT

D,?. mil Lot a-3T:'U-3-1935 for 155 '/J Hovitsw 
D.P, Firn Lot X- :671-S-1930 for 75 iZ-S iVck l'o;Atscr, la 
P.A, Kxj)erJLm«:Sial Lot 10';0 for 75 Uo\/it«er

' P,A, bx;'c.r j;">ont>*l Lot lO'j'LV i'or 75 ?y*i5 I'cit'c Kinvitccr 
P,-t, Lxparit.onual Lot for 75 iacL ilcr.lttor. .

M5. i)rs. 71-2-91

f

;1|9 Gr, Pore. U.S.C, Lot 2C72-192, l>-rc* '^*-9-10 (lulo. O59 - 079,055 - 
i ('R9, 900 - 910, 1099 - ic.jti, l(i‘^9 - 1C62, i 10-25)
i Sjviolnl P6OI Ao Arran.-,o;«--nt (.•.da, 000 - 911 - 915, lG2i; - 1009,

Lo. 1295-^ or . 75-2r^5 (i.d., 090 - o)0»l0u? - 1«;0)
^ -jcujii’iPd m ttooor.iiUi;;« L»i.otcn c.C»21-t) . ^ ^
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Aui:r<nj;::N PK(tv»\G i koi'm> hkjng.s 

GI:NIu[{AI. data LY KOL’NDS

r.K.Xo. 9700 
F^iioct 2 i.f 12

I
j —— v r-rr— ..r

:i957 '

J__

1 liUJEiULi:

TIMK or •
i JUiNO i ^^Eicnt

No : i
' ; kluKu I

-----------*------ 'Ibiu--!-

iG6l
,f.io2

;<^6!4
0^.5
C66
l6l

■r^G
•G69

fi?0
:871
072

;g73
,mh
'075
f’7A
077
070

|0T9

OB5 
! Oi-6 

GB7 
606
089

090 
C91 
692
695 
69U 
»95
696 
8^7 
896 
699

1*59
I»u
1:^43 
1. .V4 
l:ij6 
l:ijB
1:49
1j51
1:53
1:56

2«l6 
2;1) 
2:21 
2:25 
2:25 
2:27 
r-. c'-)
2:50
2:53
2:35

800 Pih9
801 2:51 
602 2:53 
003 . 2:5*4 
ecu 2:56

2:58
2:59
5:00
3:02
5:05

5»17
3«a 
3*25 
3:2^4 
3:26 
3:JB 
3«29 
5:32 
3‘54 
3‘35

I i

X j859 1»52 : } 15
ft

H

N

If

tf

ft

n
If

H

ft

I
ff

ff ■

n ^

” i
H

If

If

«
tf

n <

«
ti

II :

W I

" !

" !
ft

n
N '

It

M

If

11

n
ft

N

K

II

tf

n

i'o\i i*rj;

. Box rnuf.s

OM^.

. i n\M.
I i'OHhhi ^ri)

|kLEVaTiOn! ‘-'Oaw

I PKLffitCKC j VsiOflTT

_____'_____
• I

j 37^4-5 ij i
6.25 ,1 55 f

! 703

i 16'40 I 7.3 II n !1200 ! 700
i •' 1 *' : II If 2100 ‘ <^96

It !1 1 If ; n II 1600 1 690 i
n ; If ' II 19 ] Coo ^ &>■:':} ■

I n
1

I It ; » It ,2000 : 686 I
! " 1 ”

: 11 19 1700 ; 609 .M i If
J

i n tl 1000 ; 683 I
n1 " ! " II 2600 i 674 i

! n i " ’ I* If 2000 630 ^1 " : ** n It 1900 6£4 :
■ 1

ft i It It 220-00 1249 ;
ff

, 1 i
It n 25200 1255

ff
} i " . 11 ft 23500 ,1263
. tf
i

‘ If II n 21600 !i248 :
* It It n If 22300 ,3262
* " i " ff tl 23700 12571 « M If If 229CO ^orr; 1
! tf 1 j 1 •• H n 21900 1253
! ” ! !i "1

It It 21210 1260 ■

1 " ^ 1 II

1
ft n 23600 il259 :

■ 5S71-S ■ 6*3 ft It 6100 69I4 ■
ft

i
II If n £100 6i^6

j n If ' M It 1500 6T2 ;
i « . : n II M 1800 66I4 :
i ” M 1 II N 1600 671 : 

1

: 18I49A U.25 It n 1600 643 j
*• : 1 19 II N 1900 634 i

• ff
‘ ^ i

tl N 91 1500 643 :
! H ' N II 1600 635 '

: If
1 i

*
M ff N : 1600 ■ 631 1

• 57^^^-s ■ I 6*25 n 19 ' 1000 683 !
: 1 m If It , 2000 702 :
; «» 9t I# m 2900 693 !

If n n If 2300 670 !
" i M . If tl 2000 698 !
w n If w 2500 7OU
If tl II II 9500 688 i
II ‘ !

1
n : II II li400 696 ■

; II n . n N 10000 709 ,
?

N N n 9600 6?1 •
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ABEKDLEN PROVJNG CKOUND FIRINGS

GENER.VL DATA DY ROUNDS

F. H. No. 97C.3 
Sliofct 5 cf 12

1937
DATE

_Peb*_
i
! 5

MtOJKUTn.E

ROVM» 'i'lMn *)V

j

ll«r.no~

%0S9
1030
I105I
1032
ao55
J03U

.1035
1036
1037
1058

1059
IQ^iO
lc4l
1042
10a3
1044
1045
lOl^
1047
10*0

NO.

'

FtiilNU

1

900

;

2.23 1
901 2.31 i
902 2:32
903 2:34
OCVi ' P.Vj '
905 2:57 i
906 2:38 ^
907 ^! 2:40
908 24a
909 ' 24+2
910 1! 2:44 ;

911 ; 24+5
912 2 :i+6
915 2:43
934 2:.+9
915 2:50

1023 i 9«43
, I

{1024 9i5l
1025 9»54
1026 9156
1027 ' 9«^
1028 10«02

|10i04
I0i06
IC1O9
lOill
lOill*
10tl7
10:19
10i22
10:25
10:27

10:30 
;10:32 
10:35 
10:37 
101/40 
10.45 
10:46 
10:49
10.51
10:53

WeIOBT :
A» '■

>-IliEI» j

N

It

If

If

ft

n
ff

If

n
tt

•f

If

ft

M

If

1‘Ownju KivVir 
roKju:« !Fi)

Box
So.

37ap-s
n 
It 
ft 
H 
N 
If

rilAR91
Wk;<.u7

6.25
ff

It

M

It

II

It

elevation 

2 0

Sol.
PR&MVUBi VEUKirr

—, 
I

703no
6^5
702
701

.. 1
1 ! II i " 1m ;

/AX

705
! II 1 If II i t 712
; " I1 II

■ »
II ! 713. ;!

” 1i If II 11

1
, 7C9

1

'! 3671-S : ii 6.3 1 f

i 1 6?6
It 1 II

J , i 695
; II « I i : 6n6
! N It : i 67?^.1

" 1 i 1 It
1 i

I

• 6{j4

(
- 3071-3

11
6.6 ' 1 07

1

:
f
i " i 16 20S00 ■ 12:'7T n 1 1 tt ' 2i)200 1.'4
1 i II

1 1 2d ,00 t2i;6
■ j ! ! ” 1 21300 ir:.3
II 1 1

; 1

B

1 J
21000 1229

372i*-s & 3671-s '' 16.30
i

: ^600 i2-;6
ft It " ! i " i 255CK) J.:' 47

; II1
If II II

1 i atooo 1.521 «
1

If if
1

N
1

1

i 23909 * ,v^u5
! II ft « 1

j
! ft ! 25900 ■3'43

If n W Ii " i 25000 1£:6:
I

N It ft 1
i

m i 2J|.o00 . 12 .7«
i

ff If It
I

m 1 .25300 1240
1

1
n n " i N i 214:00 ' i::?0

' It If II II

j
24+00 .2246

II m H ; •1 1

i 23500 1247
' If n If i

1
II

i 22J’fiO 12'0
' If It

1
II j 1255i If If n 1 N 23700 1255

If N \" I II : Sf;200 12'i2
If n w

j
II ' 2.r)G0 12 >7

! M II 1" : II 2>l-00 125c3
1

M ft )" i II
( 25v09 12.,!

II 1N 1 n 21? 00 1222
tl II (It

1
II 22P;;o '1293

lUnLa
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AIII:RI/I.I;N PROVISO GROCND IIKINCS 

GENERAL DATA \l\ KOUNDS 

i. u. Nn.   9709 
Sli.rf       4   of   12 

.    PATK 

n.f/jK< TIM; 

litil SI''   TIME m 
:    No ili.IN'i 

I'ych        

i   JO   11049   10i5^ 
!        •      I 

;i050i 10i57 
10bl low 
10:.2 11 »02 

! 105? 11 K7 
ilUjk 11»^^ 

1 WI.I.IM» 
Nu.   i     t« 

I'INKU 
lot 

i 

row in u 

—i '   ' , 

, Hi« 
NO. 

15 
N 

n 
n 
H 

ii 

in(|9A k 1049» 

n 
M 

H 

n 

» 
it 

n 
n 

riui;..« 

tu,a. 

10,25 
n 

l/^?5i 

IINM. | 
I    COUKKI ill) 

'Etiv.ni...s .Sol,' 
' I'krt-iiie (  \ Mi* itl 

.'Ottilia • i— — 

6200     951 

n 
n 
II 

M 

n 
it 

R 

It 

It 

tt 

tl 

N 

April 

1055 11U4Ö 
1056 11» 01 
1007 Ui52 
105^3 11: tn 
10^ Uip6 
lü6o Ut5B 
106l 12»00 

X? '■'/'. 1'JLl'':: '!\c•'•^» Wo» 3 namated on 75 ::/l': P&ok How 

•1 ti 

1 it n 

n 11 

tt n 

» 1 
n I 
it i 
it 

it 

11 1 

tt : 

^.15 
M 

tl 

II 

tl 

N 

II 

T*" lü^ 10:22 

106'; 10 »70 

1065 lo»35 
1066 lOjJ'i 

11067 10 »ii? 

5071-0 

ii 

11 

11 

ti 

n 

16 
i' 

•t 

11 

11 

■I 

lids. 059,000, 1025, l^i? >• 1062, wamias -teoiuvls, 

For nabs up oi* ohar.'.o uto ühcvit Ko# 11« 

1    6 

14000 ! eji 
7700 1009 
^300 10>6 

17100 12!;1 
I90ÜO J~.,W 

I6500 12 J7 
10500 !1^;2 
poooo 1250 
17:00 :12;5 
16000 il2!/3 
177CO ' Lo:. ü 
16400 12:2 

3,:M5a, Ho, 15 

;  967 

17600 1177 
J 1-   . s^ 

2lVcv 1211 
21^0 12^», 
21^00 Jir.O 

*.»«■•* •i'W'.«» •■«■..4     ^ • .«   i-^fc..i-. ^'-■■Mti^i - -Mb. '. «.. * w, .W.w..«.^- NJ 
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ABEKDEEN PROVING GROUND FIRINGS

VELOCITY DATA

F, R. No. 9700 
sin-ct 7 3-'5

Cannon 75 K/a Pack Hcmjq, Ho. 3 Fiml by LtW.W. '

Screen Distances (Sao 
Sheet 6)

GUN TO PIUaT

Screen

UOlilZONTAL I oniiKOTiai
TO UETWEEN

Screen........

UOKIZONTAL rOUREC.lJ
TO

BOCLENQ6 SOLENOID *

Boran
NO.

TIME or 
nuiNO

FORM
TACTOB CatiiHonsArn Nnuan

MXA!t Mnttji .______________ i M* 7 ' >
11 iNSTKl'IlkJnAt VtLOCiTT IHSIRl WENTAL Vll. .•

1947 1335 ' 1 1305 i1i

10}43 1 • 1.01 1229 1?29 1228 1229 1238 1220 32-?
10U5 104*6 123a 1234 1251 i 1252 1241 12t:9 12;,-.
10U6 10s49 1233 1229 1251 i 1231 12ij0 1232 1241
10U7 10*51 1217 1211 3214 ' 1234 1222 3213 12.22
1QU8 10*53 1232 1229 1229 i 1250 1259 1229 123 i

10l»9 . 10*55 930 930 ii 928 i 929 932 927 951

1050 10*57 881 ■ e*;9 ^' 679 1 8G0 883 877 881
105X 10*59 1003 icua i1 1004 1007 i lOU 1004 ! 1G09
1052 11*02 1034

12i^4
103S ! i 1052 !1035 ' 1039 1031 ii 105:'

1053 11*27 12i:-9 ' i 1244 11246 1255 j 1241 i! 125?
1054 11*29 3251 1251 !1 1251 i 1251 ; 1260 !: 1248 :( 125-

! 1055 llfiiB 1232 1?^’3 3229 1250 7239 ■ 1220 ! 323?
1 1056 11*51 1 1241 1S>9 i 12tJ . 1240 1249 i 1255 li.4
! 1057 11*52 1 1256 1255 1255 1255 1264 i IS48 , 1253
1 1058 11*54 !

>
1232 1254 3229 1232' 1 1241 i 1226 i^ 123?

! 1059 i 11*56 ! 11244 1?46 : il2lli* ; 1253 : 1240 125?
1060 I1 11*58 i1 11235

11247
1238 :: 1254 ^ 1235 : 1245 ; J Lolv.

1061 12*00 j 1244 124*
1 1245 1 3254 ' 1242 i 1253

1062 10*22 ’ ! 
i 96i»

j
965 i

1 ]
! 965
1 i

■ 965 i 968 963 ■ 967

ID65 10*30 1169 i 1170 1170 , 1170 ■ 1177 1169 117?
1064 10*32 1|. : 3209 1234 ' 1210 1211 1219 1207 1234
1065 10*35 111205 3206 : 1206 1206 ; 1214 i 1202 32:1:
1066 10*30 

10*47 1
1

1 ' 1227 1227 ; (d) 1227 i 1235 ; 1225 , 025
1067

i
1 !
1 1

11221
t • ;

1220 I
1 i

1 1222
I !

: 3L221
1 !

1219 1223
t

i «fhi« 00
1 ' i I- i

rreotlon froe Instrumental Veloolty to Hassle, Velooit;i 1- P 1- s .-■
r

Vo nkrk 00 rod« 
m ■ Vo* 8 did not Ureak* 
h = Vo» ^ Jarrod down* 
e " He* S Jarred dDm* 
tf « Vo* ^ Jarred d^*

! 1 i ! ;

i I
i !

t
1

(
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ABEJUJEEN PROVING GROUND rmiNGS >

PRESSURE DATA

. t; ,

F.R.Xo. 910fi
Rhtftl B o£ •
Date Fe-j.X & 3, 
i:%VCh. :‘0 & At.vii
1* 15:: T

■•< ■

♦
Type of {Tftugo Ulnor Col* Aniy Typo
Position of gttuge la base of cartridge ease* . , . ^
Motal of crusher cj'lindcr Jaa« 19« 19^« Axmoaled SOT* 12 <» lb» 1929 J 
Initial compression 0 '

ROrND
NO.

B^O
B61

062

665
866

067

669

869

070 
671 
872 
87? 

j 874 
875 

i 876 
I 877 
I 878 

079

eoo 
e?i 
802 
683 
C8b

665 
CCi 
087 
686 
069

i 090
! 691 

892

C?7 
896 
699

BA?;n
liUM.

INS.
a.-itrow

NO.

991
97b

9
513

1013
5cb

1219
1002

6
506

647
1215
993

Bh.
bii

502
h2

1079
icbl
521

980
628

lOGb
268

1053

22
876
75b

1203
670

981
9»
922

la?
3b

857
080

ilbTb
t 620
; 23

i

PRrssvRi:
109

15
19
18
13
15 
21 
18 
28 
£1 
19

£20 • 

255
2'A'i

I
1 2bo
; ss-i
* 215 
I 209 
I 23b

16 
2b

16
16

13
19

U
30
32
26
18
18
93
9

105
97

OAUOE
NO.

' 11 
b? 

1221
36 

1175
966
707
519

IG’t-O
218

1075
956

37 
mb
908
esb
567
10

1173
921

652
603

1213
602
9b9

eb2 
915 

1026 
968 

j 962

11050 
; 152 
•1039 
I 953

970
i 51 I 507
11051
i 90b
i 679

rKESSVKK
m

9
22
13
13

13
18
2b
13
18

220 
2-/9 
251 
23-1 
U '”•*

23b
222
222
215
241

103
18
15
13
13

18
18
15
18
>

8
9

25
20
22
51
97
13
9b
95

Q.vroE
NO.

rBES.sUUS

•or «)>»,

O.arcR
NO.

n;-:

PRPBSrRK

®08C/B££

.. f . •- •- .

‘'o

M£AN'

J2
£i
16
16 
20
17 
16 
26 
20 
19

I

i j 1 j i
1 . ! I A* • .'A*

220
2?.2 
255
2X0

257 
229 
219 
212 
253

61 
2.\

13 
18 
16

16 
19

13
13 
16
10 
20 ; 
29 i

25 I 
20 ; 
25

95 
lb

100 i

96 !
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aki;udki:n pkoving ckocnh fiuincs

PlIESSUilE DATA

V. u. Xu. 9?^''
J?!urt 9 
Dnic Fob.! ?, 

t'liToh 5^ -^prii ' ,
19?7

Type of paupe Minor Cal, Army '^ypo 
rosition of paupe ^ bas® of cartridgo caso«
Metal of cnislior cylinder Jan. 19, 1921+, Aj^iooled Kovs 12 - lii, 1929 
Initial compression q

K^n ll.\ND 
1)1 AM. 

l.NS.

loeij. 
1025 
102.6 
1027 
1020

1029
1050
1051 
1032

I 1053
i 105!*
I ^^55 
1 1056 
; 10^1 
; 1053

1 1039 
i 1040
■ loUl 
; 10:;2 
j 1045

loy*
lo’*5
IC1V6

’ 1047
I lOiiO

i 10!t9
i 1050 
i 1051 
I 1052 
: 1053 
i 1054j
; 1055
: 1056
■ 1057 
; 1053 
i 1059
■ 1060 

1061

OAl IjC 
N'>.

I
23.0 
BI6 
5CO
13

mV 
1059 

16 
1023 
lo~3

1213
991 
962 
V 9

1215

93V 
12lV 
9O)
91a

1176 
9.33 
639 
2

1210 
970

lovo

42 
37 

1076 
47 
263

I

■j 860 
' 800 
i 009 
; 152 
j 1050 
= 1C47 
i 1194

PRESsyi:K
iOJ

196 
205 
211 
219

245 
2it7
257 
299
^^39 
£35 
251a
242

229 
218 
■235 
259

223 
235 
245 
212

224

34
77

81

160

191

177a
170

174

196

172

•-JV.rn
bc4

647

018

961

510

4i

2(p

m
lo;;8

lltio

966

1077

51
1023

10

513
220

820

503
U

j 959 
I

;i030

17

22

927
1175

1017

732 
509 

! 511
! 33
i 922 
! 1173

wt' *

/

ZO7
205

2:4
2}.2

247
22->

243
P-V)
Or-?

2r9;

L'-.-.

ro.6

w.... ^
2';4 

2/ 1 

2?3

254 
0:;1

255 
2:3 
2.-5 
226 
226

55 

rr
105 
181 
169

152

196 I 
176 !

105 ;

157 ! 
196 !

.VO.

l'ii)ssin:K 
]-») ■

OAVOE
.\o.

)-RK..<l ICE 
ia<

MEAN

2;>2 
2O4 
2:15 
2;-6

246

255
G0.0 
2;9

259 
250

2;-3

2\4 j

255' ’ 
2.4 1 
2;-£ !

m ?
e) (-1- ^

2P<)

252 
259
219 
226

62 !

is
77 
93 I 

171 i

190 i

! !
! I6n j

' 165 I 
I £00
i 173 ;

i IcO 1

i ^-v *
I xi'h I



ACr.KDEr.N rJtOVING cuorsi) HiUNC.S

PRKSSt'RE DATA

K.R.Nn. 9703 
.Shr.,t 10 of 12 
Dalf I cb*! A 5.. 

liar oh JO k April 1,
mi

Type* of loaor Cal* Aray ™yp®
Position of iraiiire In bane of cartridt;® oaso*
Nfctal of iTiisluT cyliniler Jan» 19» 1924* Aiiuealod Kuv* 12 — iU» 1929 
Initial conii)rosa:ou q

KorND CW^lL
NO.

rnFF^i J!K 
HJO"

PRESFIKC
K-t)

I"-' 56? 176
ICJi IC'O. 979 200

i 1069 657 226 U?2 2C3
j 1C66 icv6 222 36 2G)
1 1067I 1079

1
i 224 

1

974 214

PKKSsrM; 
■ " l.M

Aated t.-' the r

OAVflE 
NO. -

PKKSSfRE 
100

17B

217
216
219

SRTCtft hunm*fcd lba»

MEAN



r\
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AHKHDEHN PROVING CROENO TIPINGS

misci-:llan data
NOT REPRODUCIBLE

r.R.x... 9708 
shct n «f 12 
nui- Kob.l h 3, 

llipoh 30 i April 1, 
1937

<4
»«
•4
a

H
M
«-»
a
a
o
k
M

M

Kh
I

r-<
tM
O

■

» • M
c. ;3
t-0»<

«» •• *4

... 11
■S ■’ -Is

- R
■ ' • •• •»

• 8 .
SJ? 
8 ®

<• a *

r is
1

f
i

n ^-
(4 .1

••• 1
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Shfct 4 of 2.J

Screen Disthucoa

in
616

619

620
621

622

625 

621*

626

627

628

629
650

631
652

655
636

657

638

639 
«^0

ei-h

on 9 to S«pfc,_21,r,;

BOJ KO 
NO.

TINfK or
II KINO

OI N TO FIRST UOUIZO.NTAL : ronnKHi^D 
Tti

. _ __ - ._
liETWEtN UOKIZONTAL 1 To'**‘*’ ' '

CoiL.......... Coil...........
Screen........

1 ■

Screen____ _ ............

roKM
fAlTOB

53^29

U13I

11*32*

11*50
1115a 

1*15

It 18

2tl2
2»l*i
£tl9

2i21

9*35

9*40
9*i42

9*53
9*55

IO1O7
lot 10

10i25 
10128

10i35

9*38

9*ia
9*1*3
9*1*5

9*o6

9*09
9ili

I - 1.01

BOULENU^

- CRB«KvMiuru Ncatit.

191*1___LJ332
Mf f» Mrm* 

Vbuk itr

I!ark* off rod

721 723 !no nark
on rod

723 '721* ! 725

!

I
ITo park on rod

I

1005 10.3

Ko mrk: 1230 
! on rod ;
1216

1275
l?9't
li>C2

1222

120-0rro

976
1005

1221

1225

1202
1290
juyi

722

721*

976
lOOl*

1226

1221

1279
1297
X2oO

! kissed second soresa

717 
I 713

1 9P5 
' 976
I

' 1207 
; 1210

1250

,;i253

' 1207 

I 691
j

' 12U1 
12l;0 
1262

868

1035
1017

716
711*

907
979

1217
1217

1251*
1250

1292

6^;3

12U6
12ii0
1257

071*

1G51
K.17

718
715

985
979

1217
1213

• 1251* 
1250

' 1292

693

! 121*6 
i 1237 
I 1257

87l»

1030

1016

72U

726

979
1007

1232

1227

1286

13^1*

1319 1:29 1327 1325 1332

718

711*

985
978

1214
1213

1253
1251

1290

692

121*1*

12:39

1259

872

1032

1.17

720

716

988

981

1220

1219

1259

1257

129?

691*

eOLSNOiO

Mr?*-,

Vliw..;T
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f ABEKDEKN PKOVINC GKOUND FliUNGS

VELOCITY DATA
Cftiinon Vj K/u Paok I!ow, #3, la_____Firod by Lt. H. i. f ainn on

F. R. No 9106 
Sheet 7 of 19

Ol'\ TO KlJlSr IfOKIZO.S'TAI. lOiUiEClKD 
! TO BETWEEN 1 llOIUZOXT.tL j

Scrt'L'ii Di.stfiuccs Coil........... i Coil.............

Soroi'ii...........

j............
Si'ioeil..... i................... j................... 1 .....................

(9,5

6146

6U7
648

649
650

651

652

653

654

655
656

657
658

699
660

661

662

663

664
665

666 
667

698

699

700
701

702
703
704
I

rOKKSi 1;^.

noi-xD
NO.

TIMF OF 
>1111X0

9»5

9i4l
9i45

9157
9t59

lOtOl

11I08
lliio
11I13

11
ll«55

Ht49
Hi5i

9ii(4
9»4&
9:49

10t06
lOtlO

IO135
lo»37

10.55
.10.50

2.03

2.07

2.09
2.16
2.17
2.31
2.33

ilOlI.EXOfe .-:uLUKOU>

form
FVl'lOU CiinoNi'<:K.<i>u Nrymn i

1 - i.m

ii - 1.16

_.1347-
1

1:5:59 .’ 13-05_
j l.N!-tUL'llKNTjlL| VlUKlIV

1 1

;n/»r> Tirit.

1 1
1

11 '“•T 1 t
1188 1190 ■ liGO 1189 : 1194 i

1279 i 1203 ' 1285 1282 ■ 1289 I
1299 , 1201 1293 1294 1501 i
1246 I 1247 02k6 1246 • 1252 !
1255 ; ia48 . 1248 1250 1256
1250 : I2i46

i
1247 1240 12% 1

944 ■ 947 945 9it5 947 : !

962 981 973 980 932 1 <

1 902 9B2 935 903 985
1

1160 T16?. I’^6
1

1165 1175 1168 11-S9 1174 1

1251 1259 1261 1257 1263
1

1273 1264 1231 1281 1207 '

856 G56 853 857 059 j
868 869 867 860 870
867 870 86a 860 070

1079 1086 1073 1081 1005 t

1090 1092 1080 1090 1094 t

1

1170 1179 1173 1171. 1180
I

1203 1205 ' 1202 1202 1210
’

1235 1259 ' 12% 1256 1243
•

1270 , 12'?it 1260 1271 1270 t

1014 11: 1014 1014 1017

1129 : 1133 1129 : 1130 1134

113i* 1139 ! 1134 ' 1156 ' 1140 i :

1&42 1248 1 1242 1244 1249 (

1249 1251 ; 1240 12-49 I25I4
1227 : 123it : 1251 , 1231 : 1256
1261 1265 1261 ; 1262 i

i

1268 ?

i
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ABtUDEEN rnovr.'G GROIND HHINGS 

VELOCITY DATA
Cannon 7^ rr/\\ pack HI______ C^iinn _

F.R.Xo. 910^ 
Sheet 8 of X9

OIN TO niv.’TI IIOIUZCNTAL ;^ol!Kr< TKD IIETWEKN’ UOUIZOXTAL j

ScrePii Di.-tnncos Coil........... 1

Scrern........
’ .

Coil______

Screen........
• DOILENOE

KorND TiMK or
I'lKisNU

FOUM
r.\'.T«>K CoK<.»NoanAi*ii Ni>shc& t ]

{ MniLr• , IKSTIU'MKNTAI 1 I tlci-llr

1947 ' 1335 ’ 1305 1 \

705 3tlo

3*11

1 •• l»l6 772 i
___ i

774
____Vf^

: :
1
i 775
!fOO

i
Ia<irks on x'PCI**"**"' j

. 707 3»>^i- 670 j 680 ' 676 679 680 !
70S 31I6 6C0 ; 601 : 679 680 : 681

1

709 3«27 763 ^ 764 763 763 ; 765
710 3«2? 759 j 160 759 759 I 761

1

711 3i48 6ii6 ! 846 847 ; 049
^ ’

712 3150 847: C43 646 847 049 ; 
1w. 3»5i ! 953 955 953 954 957 1

3 *'■>3 1 932 554 * 955 956 :
j

715 ! 2i09 1 - 1,01 j Ga : 843 841 842 845 :
i

I1 716
j

2il2 1 1136 : 1157 ]ili6 1156 1162
717 2«£3 ; 1167 ; lio;> 1166 1167 1173

718 i1 2t4o I 1205 • 1203 1207 1207 1214
719 1 1 2i42 ' 1208 : 

1 I
12C3 1211 1209 1216

720 ' 1 5»11 j 656' 656 656 656 657 :
721 1 3«16 i 640 ; 6i|X 640 640 641 i

,>v< ! 1 1
i i i 722 5j13 i 726; 72/f 726 725 726 ,

723 3*19 ! 721 ' 719 721 720 721 .

!I 724 3*41 i 1039 ' 10»!0 1(40 1040 lQ!f4 ;i 725 1 j 3t42 j 1058 1050 1038 1038 1042 i
« 726 5*44 i 1140 1139 1139 1139 1145

T27 5*48 i 1131 1128 1131 1130 1136
*

728. 9*54 •
I9M

“U55
. 1942 
! Ti5r ‘ 1155 1160

V, 729 IOjOO 1237 1234
1
' 1234 1235 1241

730 10102 1234 1231 1 1231 
1

1 1252 , 1258 ;

731 10131 618 i 610 1 618 • -618 619
732 13133 6ia 1 619

1
' 610
i
i

: 618
: 1

; 619 I

i
- ................. i 11 ___

SOLENOID

I.<nTi:cinNTii Mn;. t
.-T
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AL'Kitu£i:.N 1-UOVING GItOL'ND HUI.NCS

I’l^ESSLKE DATA

r.R.No. 9106
Sheet 10 of 19 
Date Jun» 9 to 
Sopt. 21, 193i6

Typcofpnnpo Uisor Callbor* krex^
IV-itioii of paii^e la baso of csjrtridi'o case*
Metal of crusher cylinder Jea* 19, 192i;* Arotealed KoT, 12»li|., 1929» 
Initial compression 0

BOl-ND
NO.

6!|2

IUNt>
1)1 AM. 

J.S.<.
—90»-

KJrlr.'-.s

^.18
619

6r?o
621

3.009

3.010 
3 ,000

622
623

6r4

\pfcrt —

In 73 :'/?•

3.010

3.009 i 
5.007 ;

629
630

651
632

635
631*
635
636

637

630

639
6i+o

6/t3
6U4

0.\t’Q£
NO,

niK^srRK
lu®

lToTffits.or» !'-l» !Io» 3#

5O4
639

20
52

o\rac
,\o.

FRK,<sn;K

1215
966

26
25

<iAi:oE
So,

rHFssrkC—r»

lervllet Arsenal

3.009 3.010 ' 311 i 72 501 ! 72
13.011 3.011 879

1 : 95 1207 85 1

3.006 3.008 ‘ i! 1206 * 166 ! 509 181
3.010 3.1-^? i 857 ; 160 51 167 1
3.CO8 3.C07 i 1 1002 189 1 24 196 i 1

15.005 !1 3.0C9 t : 1019 193 ! 260 210 ,

1' ' ^
10 8 ■ I'tt: ;,7

t
188

1 !

|5.009
i ' i
5.009 j

1
' 259 214 ! laa

1 ^ ! !
;5.009
1

1 3.011 ‘ 1 i 1
(

‘ (

3.010 1
1 ' '
15.011 i 949 18 ‘ C68

i
22 . !

5.003 5.o->9 1032 11 18 1

'3.008 1: 3.000 : 33 ' 93 i 965 100 1
13.000 ' 
1 \

1 3.003 i
\ 1

919 07 i 1047
t

89 i :

3.009 : 1 3.008 040 218
.
i 1221 202 ?

3.000 1 3.010 ' 1
• 1

! 61 ; 212 1 1214 218 ; 1
,3.006 ' 3.008 1 !! 876 244 , 1069 236 . •
■5.009 j
’ 1

i 3.010
! 1113 223 i 1051 235 • ‘

i 3.003 3.007 :
; 1

: 828
1

266 815 256

•3.009 , 3.010 .
\
1

1

1

! ! 
1

1

3.010 : 3.011 ' 824 234 10 233 ■ 1
3.0C9 5.010 '! 974 231 951 220 :
.5.00? ,,3.003 1 Ji 956

1

! 225 ■ 1178 ■ 228 i 1

.5.009
1 (

3.010 ; 1
f 1 '

i
981

I

(
i
t

\
\

■3.0C9
1

3.011 j 108 521 107 * i
;.ou 3.019 i 1195 101

i

: 1052 ■ 99 • 1
i I

1 t
1

UE.\N

23
29

72
89

!
174
164

193
202
192

20
15

97
68

210
215

2(|0
229

|26l

l

! 25!» 
i 230

; 108 
’ 100

i
4 r

y-i —
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abkr1)i:kn PitoviNt; croi'mi iirincs 

I’KESSnri: DATA

I-. R. N». 9106 
s(i««i n «f 19 

J;;n* 9 to 
Eopt, £1, \yj»

—jrjjr .*r:

Type «if
I’ositinii of pnie^e 
Metnl of rruslier cyliinler 
luilinl nmfpre.ssion

»«* VD 
NO.

6t«6

647

648

649

650

651

652

654

655
656

657
65s
660
661

662

663

664
665

666 
667

700
701 
702 
705 
704

' :rrs . -r-

47
/^a

121
116

196

165

182

li/3

35
33

110

l^;

137
173

162

159

153 ' 857 159

311 
: 10 
• 509 
1051

‘ 639

161

206

205
203
2.21

1019
260

3^*9

105{i

965

150
£19

£06

212

216

n\Nn •WrjUET ecut-.im: OAVOK rnr.-<rnr •uinr 'rRf.s^i ui: 4I%I OE
IN'*. ■ :sc- SO, '~iiO— M». 1 nw Nti.

- 90*- / part— *■ ' ■ — ■■ 1
Firl- Ir. 7: : • A» f .*» . 1 i. «. • 1

3.010 3.009 1 984 170 315 167

3.009 3.008 217 150 20 170

t 3,006 3.009 1 489 221 7 220
3.010 3.oa9 567 !1 225 754 235

! 3.011 5.010 42 1 206 11176 224 t
3.011 5.010 246 205 ilo-.'g 211 1
3.010 3.010 17 i 201 i1073 SI5 1 

»
1

! 3*011 3.011 ! ' !
T r-' T r ) : 70 •rr

• I • ^ ;
3.00? 3*00Q

; i 73 i , i!
5.010 5.009 i

1 i I6l j i Ite i
1
[

: 3.00? 5.009
I

1 1 1 160 \

' 3.011 ! ^.010 j i 204 . 206 i1
5.011 3.011 ♦

t 1 201 i 212

rn»*<«^ri{r. 
wa'

MKi\

169

160

221

230

215
207

£03

»r

162 
170

I
i 205
I 207

: i*i
;

i 116
i
! 147 
; 172

, 1C2 
i;;6

156 

i 156
f £15 
: 2i>6 
; 200 

219
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abi:ri>k£.n proving ckoino firings 

PRESSL'iiE DATA

F. R. N», 9i06 
1? ff 19 

I>tttr June 9 to 
Sept. 21,19;-5

Type of irauRO 
I'lxitioo of gau(;e 
Metal of critslier cjlindcr 
Initial roinpreiisioii

MOL.su
NO.

!

B\Nn
J.Sij.

rirlnr.

707
708

709
710

711
712

715
Vk

! 716 
j717

I 710
719

720
721

722 
I 725 

! 721*
: 725

i 727

! 729

! 730

! 735 
' 736

737
7;3

r;0

UArClK fRKPsrKT: 
lOJ

c.%f:oE
NO. ‘joi“

In 75 r/M Pftct llowltjier, Ml, Ko. »»tcrvlle

o.^roc eMFt‘vi'KK 
No.

C23

13 29

1214 ■

501 , 18

47 28 919 1 29

1215 ! 61 876 ! 59
1032 1: 41

1

888 58
j

1207 ' 68 51 77.

879 i
1

1221
!

9% ' 118 1041 144

951 1 131 040 126

2C5
I 235

I

!
! 1079

i 502

i 567 
j 1175

I 57 
! i*{i9

I B09 

ir .

255
296

18n

iiii

157
1U8

196
190

267 ! 10£4

1219

521
217

17
921

1215

li*5
1S2

218
199

1.

OAISJB

; Arsenal

220
22B

278
235

18
29

liX
36

137
137

205
201

266

251

155
135

212
218

iw' MCt.S

29

60
i*7

70
86

I 116 
i 129
I

!
217 
252

267
2Si6

18
20

45
40

1 aa
• IU3
I

) 201 
I 200

’ 267

: 257

‘ 150
} 144 
i
i 215
; 209

\ 245

.1__ I



r m
ABKRUKKN rROVINC. CUOtNU fllMNliS

I*Ki:SSLKK DATA

r. R. s... 91c6 
siiis t 15 «.f 19
i)»»c jui.« 9 to 
Sopt, 21, 1956

Tvj>«‘ of
I’osition of ^Hii^ro 
Mctnl of cru-!irr rylimfer 
] nil ini roiii]>r('s>.ion

KorxDNo. I.Ni:.
OUl’OE

No.
rnr.j^ijiK

lou

Plrir-R In 7*^ ? Aa roe!'

«.\rr,E EkJ-.'iJI UK 
NO. iiM

I'ov.-!t.»^r. "T.

TU2
7^43
tA

1050

8U2
hi

1011

2/42
252
275

11*1 OE ;ri»E!‘M'U»
M*. j“ ' ItJU

f

fiAlOK
NO.

ry>Ai iiF. 
M MEAN

'i. 3, Arn^’’"

20 272

16
697

11

ziA
27h
2ia

i

2!;3 ' 
263 I
2U i

Pir-ln^;! in 75 Puci Ho'.it.'or, 119T^ il, ?«’u« P, ?. fr» oatorvligt Areer.’-.l

V.-

2261 
2262 i

117? 161 i 970 199
1064 , 16C I 1219 203

190
iy6

Pr*R««r»i in this re;)ort ar# raad md oal'^iilated to tlio no&r«st cn« liumired lbs*

a.. . ___i...

•i
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AiitKDi.!r;;o\iNG <.j;ovm> fikis^.s 

rOVVDER (TEST) DATA

F. n. No. 9ic6
Fhwt ill of 1")
D»tc Jmo 9 to 
8*pb« 21« 19^6

Mrtliuil of dctoriniiiinR iTosion rorrortion i!o oorreotlon taada*
Tpinpomtiirc of powder Ilourtf in rttiislMiit u iniM r«ture mnicRzine
Amount of correction in velocity iit service vt locity f. s.
Amount of correction in pressure nt service velocity i*oun<ls per sr|ilare inch

610 
I 619

I
* 621 

j 622
! 625

U-u
623 

. 6&0

4^
• 652

42
;gl
;637

: 639
6f|0

i6ta

im
! 6Vt
6',5
(vi6

1

riAsa SMOKE VAl.rK.>f 0'I;f;KCTn> T<* 
riDJJKi lU.i: H EI»iilT

K0.J.D
C .von j Amovxt Ci^luu

V«t<<ltT

nml. 1 S..I,

! ' ! !

rklMVtK

?lrli: -o in 75 rA^ ny.iitzor. i’.l. l?o» 3» . atTVllet AraeilU

Lure* Yellow

Coall
1

i
lic.rr^*

V
Yellow

1 »

Ur,;.

! 8:^n

Gray

Von*

1259
1297

1297

69!f

1250
ia+5
1265

ao35
1020
lira
U':.4

None Little ! Gray 7^k 2300
lATfie 1j Kooe 726 2900

f

I FlvAhed ! 1
1 979 1 7200
1 1007 I 6900

1 j

1
1
1 1232 j 1 ITitOO

i 1 1 1227 ! 16^00

;
1

Kdna
1

12C6 ! 19300
I Larire 1304 20200

w »•
« A

7'*nz 192‘'a)
i

Large j
1

; 1332 i aooo
J

! Koive Sene Cray i '720 1 2000
1f « 716 ; 1500

1 ’

ti II ' 9?a j ' 9700
11 1 « m 961 ; 8600

1 Large N 1220 ; : 21000
! i « » 1219 i ; 21500

' 2!|000
, 229C0

• 26100

! 23400
j 230iX)
I 22700

locoo
IMOO

.CD 
16c JO



f ■■

1;

ABLKIMXN PKOVING <;«Ol NO HUINGS

POWDER (TE:^’!') DATA

F.n. No. 9106
Slu-ct X5
i)»tc jai.o 9 <-0
sayt, m, i;>i

Mi*iIhmI of tlctiTininins rro-iioii •■•irifotion No correcticn nado»
Tt'iiipornliirv of |xiu>li-r Hours in coii.-tmit lrm|uTiitiirr miiiitizino
Ainouni of convrli»i!i in vi-Iorijy nt M'l vioe v»*locity f. x.

j Ainoiiiit of corrorfion in pros-iiin' nt w-rvicf vi’lix i.y |>onn>i-i |>«t Miiiarr inch

I rL\.sn , smokk
I

^ Al I I - O I;|;rCTH> T<* 
Ikoiki iii.i. WMi.nr

»<•! xn --
No. I

Colf.ll j___
VitM>' ir>

|Iaj*iI. i >• 1.
________ ; I'f.tMtKIt

648

i'i ri n rt in 73 i^aol: hov.ltr.»^r, f'o • 3. oaborvliot Arco£i»J.

6U9 :

651 I

652
655

Lar^e

Lor,:*
None

Yellow

Yellow

655
656

657
658

659
660
661

lJf69
IPI

125?
3256
1254

9i;7
)VP.
9C5

1174

i 221C0 
j 21'KiO

21J.J

20iX)3

05':'0
6200

17000

20‘.0C»
20700

410c

11600
123^*

1»;700
l'/260

lirco
15^00

15600

15600
21500

! 2C600 
' 2C.'',0'3
! 2iy:-o





I- »
-V

i'

A’.iKHDKKN PUOVJS.: r.IiOlM) riHINCH

POY>Di:il (TESr) DATA

F. R.N'o. 91C6 
f?li<vf 17 of 19
lVit< J'JTiO to
Sept. 21, 19>6

: — -iirrT.

I Mftlio'l of liotoniiiniiiij rro.ion corrci tioii Ho correction aade.
I Tomporntim* of jMiwtlor in constnnf tfinpemfuro mripi/ino
i Ainounl of comet ion in vclorily nt sorvico vi'Iority f. s.
; Ainunnt of correction in prcss\ir(> nt service velocity pounds ]xt sipiure inch

Ft ASH SMOKE 1
HOIMJ .------

V.\U 1:.- fol:HKC! i;o To :
l-KOJl:( T1I.F. U KMllT I

Cdll.K
Vi Ot ITT

AHOIM (Vil OK
I llool. I

riu:.'iVKE

' .Firinrs 1:^ V .'jav-itser, :Tr>'■ ctarvliefc Arnonal
: I ; j .

! 753 • 
734 <

g;
737 ,
730

7i+0
741
742

Flaohcd
Hone

619 ;
619 .

760 1 ■
746 ;

1064 : 150CX)
1014 i4JtCo

iiTit i ■ 21900
1175 20900

1193 ‘

1261 2i;-50'0
1275 27100

12’B a4300
12!33
ia’4-

' 26500
26i.->y

Firir.,'S in ?9 J’Ai Padt liRvcltzor. HI, Na. 2, I'Sr, ..'.tervli ot Arn. nnl

22^
2258

2259

lAr^e Gray

664

647 ; 
646 ! 
649

,/ ' ,%
•

__
__

_

i * !

1
1

ft

i
1
' 1

1181 
1173 i 
1173 j

1
I

1

i
-

;i

1; 1(
i

... i
■;.K.A„Afc

19009

19600
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MlSCELLAXraUS DATA

r. K. No 91C'A
JiJn-ct 10 of •* .* 
Unto Jur.« 9 
fiept, 21,19>S

r.T' v.r;iT: rzrtt:--r^_irr*

Description of Po dor

Po\7dor
Lot Wfr. Grnin Pfrn

Vf«b
Thickness Conposltloa

EX ie’+7 r»A. riak« (strip) .053 N.C. - 59;f
H.G. • 40// 
D-om. - Iji

EX IG4& P*A, S.P. •0P29 H.C, - B3A 
D.T. - 10/.

P.H. - 1.9,i 
D-mi. - 1.0f(

EX 1C50 S.P. .0464 M.C. - 59>;
H.a. - 40/.
D-aa. - l;;

1901-a D»P. U.P. •023f* Pyro

EX 1349A P*A# E.P. .0268 K.C. - 99;^ 
IS.G. • 4OW 
D«sa. “ ly»

x-:k:v-s c.r. <>A »« V vS> “ i> > *u>.

D.j;.'!:. 3k D.3.P. « 15.00
(D.M.T. - 10;,)
(d.b.p, - 3,:)

Dipheuylmain# added - I.C0

X-3671-S D.P, SJ*. .0221 Eltrocollulos® - 83.C2 
D.i:.2. & D.t>.P. - l^,'>4 
Diphonylw.ln* - 0.90 
Eoiet. 3i Vol*. - .54

X-36J6 D.P. S.p. .01!|3 H.C. - 05.72 
Diph. - .90
D.i;.T. V D.y.p. - 14.L7 
P.oisturo • .91

X-5724-S D.P. s.p. ,0167 Ilitrooelluloso * T>9.00 
D.*'.T. D.B.l*. *■ 19.00

(D.II.T. - 10,;)
(D.B.P. - 5;.')

Diphwiylanlne added - l.OD
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I^iiSCKLLA:^.-OU3 i)ATA

r. K. No. ^106 
Piioct 39 '•* 19
IXii- Jnn« 9 tc
s*pt. a, i9>s

No change in hc-Tiitsere or carriages sines last firinc*

There were no lian;;firo8, uisfires, flareVaolcs or eTldenoe of unoonnuiiia poo--
der exoept as noted.

Kd. 223S, some uubumed pc»der.

Rd. 2257. some unbumed powder ill gua.

gJ ^ »• --- 1 '.-v

Nads used on Hds. 2257 ” 2259*

Charge for first two sonos arranged as in A.P.G. bre* 2601-afl.

ij This flrl.ig In in oojineetion with Project Ho. Kit I68, to obtain a cha.v'e
:©r a oonblnntion or charges ti^t v.iii "ive fttod uiiif.>mity In both the first end fou’-th 
tones of the 75 i!/-l llov/itfsr. 'i'hs Jirlngs to hats hr.vs inoludod sp-eoidl pov'ders ana 

' oonbinations of fast or.d slow powil>*rs. lions of the charges shc.m in these lirl..gs 
'have been entirely satxefaatory.
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1! E T K 0 K 0 1. 0 0 I C A L DATA

D/VTf: 'r::K T.9hVc:'iT)-H
1’..^

Rll’.
Joi^a 12 l.oca Tj u> h y;

m m 2 i M ?o.o5 73 60 i:e c
* 11th 10 /Ji Ji9.9U 7(y C3 R.V n
■ 12th 10 .Mi p.oo 72 75 H 1 i
■ 15th 10 AM 29.G2 75 63 Ifli 0
e it £ H.1 29.77 CiO 52 N 15
• I6th 12 lioon £9."0 76 N li• 29th 10 AM 29.79 75 &

n 15
Auj. 25th 2 R1 29.82 92 5U 8 12

if Ftl 29.79 95 52 &>. ih
&e|^t. ?rd 2 FM 

if ni
29.91
29.91

77
75

57
6i*

&£
8 1

S#|^. 21st 10 am ;o.oo 71 95 Calu
12 Noon 50.03 75 91 NiJ £

■ n 2 tV. 50-05 78 6^ 9

h; aI '(juii.T;
1st it.,OrU.Df'pl;.. 
Troof ufV.ic»'r.

APPKOV.ni
c. K. v.:;ii3o:i,
Col..CTrM)eyt.^ 
Co... -,.

K. F. AJi:!oc.r,
Lt.C clj^»jVd 1* 
tVlif i iroc..’ '
Gun i a3'.d.ur. i'-. .'i'
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