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EXPERIMENTAL STUDY OF IGNITION OF THE 75 MM
PACK HOWITZER

Abstract

“A number of types of charge were tested for the 75 mm Pack

Howitzer. Of these, four gave results aspperently better than obtained

with the present type of charge. In three of .hese 2 quick powder

was used for the base section and a slower powder for the increment,

In the otkur type, potassium nitrate was incorporated in the powder.

A study of thess and the previous results indicate rather conclusively

(X) that smaller dispersions in velocity are obtained witn the broad

b.nded EI projectile (band diameter .303") than with the narrow banded
X 0 W I opredectile (bond éiumoter JI01M) o2d (#Ythet four of the tynen of
he charce tested in those exneriments ceem distinctly better than the type

in service use. Suggestions are made for further experiments. e

In letter dated May 17, 1935 (File No, 00 471,.5/7131;
APG U71,.5/529-Mis8c,) authority was requested to try out
various types of ignition in the 75 mm Pack Howitzer to
improve the uniformity in velocity, It was nroposed that
experiments be made with a base seoction containing a quicker
{ powder than the increnent and also with various other typee
= of charge, The authority to make these experiments was
given in the 5th Ind, of this le tter,

A number of different types of powiers were used in
experiments and also differont types of primers, A des-
: oeription of the powdere is given in table I and of the
primers in table II,

- E A s _— L



]

; S S g, e

Powder

Lot

EX 1847

EX 18u8

EX 1849A
EX 18498
EX 1850

1901-b
X-3727-8

| X-3671-8

X~3636

X-3724-8

3738

Table I
Description of Powders
MfY, Grain Ved
* Forn Thickness
P.A. Flake .058
(Strip)
P.A, 8.p. 0229
P.A. M.P. .0268
P.A. uopo .03"'2
P.A. 8.p, Loupl
D.P. NP, 0234
D.P. 8.P. 0129
D,P. s.p, 0221
D.P. 8.P. 0113
D.P. 8.P. ,0167
llerc, Flake »0109
- 2 -

Composition

N c. §9%(12.6%N)
D.am. - 1%

N.C. - 85%(13,15%N)
D.T., ~ 10%
Dibut, - 6%
KNOz -1, 5%
m, - 1,0%

.c. - 9:5(12.6%")
G, - 074

n, 1l
c

N
N
D
N.C. - g?ﬁ(l b7N)
N.G, = 07:

D, anm,

N.c.
N.G, - Oﬁ
D,-am, lk

9%(12.6%)

Fyro

Nitroccllulose - 87,004
D,N.T. and D.B.,P, - 13,00
DoNoTo - 10;5)
DoBoPo - 3}9)
Diphenylamine udded - 1,00%

Nitrocellulose - 63 82,
D.N.T. and D,B,P.=1l gl
Diphenylamine - O, Qn
Moict. and Vols, - ,343

- 83,72
Diph 0 09%
D,N.T, and D,B.P, ~1U,874
Moisture - 5l

Nitrocellulose - 85,003
D.N.T. &nd D B,P, =15, OQ%
D,N.T., = 10%)
D.B.P, = )
Diphenylumine added - 1,00%

23:’5“3?‘
KNO, 129

Diphenylamine ,6H9%
Total volutiles ,1.8%



Table II
Description of primers

Primeyr ‘Desoription Remarks

b9 gr, Drg. No. 7l-2-18

Mod, M22 See sketch 2621D
attached at end of
report

Special See sketch No, 2601 AB 200 grs, of the

primer attached at end of povider cinrge were
report enclosed vithin the

primer ocase,

Egtyblichment of Charges

With the various powders and priners described in
Tables I and II, attempts werc rude to establish churges
within the 26,000 1b/in€ preseure 1imit of the Howitzer,

A description of the churpoa and of the veloclty and pressure
results are given in Table III, [ost of the charges were
enclosed in eorim begs. Additional detaile nmay be obtained
from the attached firing rccords Mo, 9106 and 9708,

Table IIX
Rounds Fired for Establishment of Charge
Projeotile 3" Bhell Modified, Drg. 72-2-58, Vit. 15 lbs,

Powder ‘'leb Comp, Grain Wt, Primer No. Hean Prob, Prese-

Form of Rds, Vel, Error ure
thg.
EX 1847 ,048 N.G., Stri 5 W9 gr, 2 72
JEHT 0 uoﬁ" nr 1Z.3 287 2 ;9 17 .
" " . * 16,0 " 2 1230 16,900
" " " " 16,6 " 3 1204 ; 19,600
EX 1848 ,0229 FNH 8.P. 7.5 : 2 718 2
1 5KNO
0 g 5’ 3 v 120 v 2 985 b
" " ' " 16,4 " 2 1220 1 21,200
" " " * 7.0 * g 1255 23,200
" " " " 17,85 ¢ 1297 26,100
EX 1849A%,0268 lOgN.G. M., P, 4,25 100 gr. 5 709 2
EX 184gA " " .2 e
+£x 1867 0586 *  Strip 3. 72 U9 gr: 3 866 B
-l 3 -
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l . Tuble III (cont'd)

1 E*f Rounds Fired for Establishment of Charge
g ' Projectile 3" Shell Modified, Drg., 75-2-58, Wt, 15 1ba,
; Powder Veb Comp, GOrain Wt¢, Primer No, Mean Prob, Pressure
Lot Form of Rde, Vel, Error
che.
EX1849A ,0268 UOwN.G, M.P, 4,25
+nx1837 058 *  strip 7.75 ‘9 er. 2 1090 6
EX1849A ,0268 * M.P, U4.25
C siX1667 056 ¢ steip 9.75 t9er. 2 1195 18
EX18U9A ,0268 " M.P. 4,25
+Ex1sa7 0566 % Btrip 10,75 19 &%, 2 1261 21 16,300
EX1849A ,0268 * M.P, U,25
+EX1850 .0464 * 8.p. 7.00 Y9er. 2 1137 4
: . , .
| oy %R ¢ N B w4 o222 20 21,00
| EX18U9A ,0268 " M.P. L.,25
) +EX1509B,0342 M.p. 400 U9er. 2 906 30
EX1849A 0206 M. P, U, 2
+EX18098 0342 * M.P. 6.00 UY9&r. 2 022 15
EX18U49A ,0268 * M.P. U4.25
+EX1669H 0342 M.P. 10,00 9 er. 2 1255 4 18,000
3671~8 ,0221 FNH S8.,P, 6.,11%® 8pec, 3 647 1
| . - 2601AB L .
3671~8 .0221 "  B,P, 15.,25%% 3 1177 3 19,300
O 1901B  ,023% Pyro M.P. 11,55
: powi_'lot”  Ballle- Flake b5 We. 3 M 15
L 3738 ,011 tite )
] . 1901B ,0234 Pyro M.P, 15.55
r +Hero,T.M, U9 gr. 2 1170 5
. 3738 ,0l1 Ballis~ Flake ,U5
% ‘ tite
? 19018 ,0234 Pyro  M.P, 18,15
+Hero T, M, U9 gr, 2 1275 14 20,600
: .. 3738 ,011 Baullis- Flake ,U5 !
S tite :
{ ' ® Firings made at Picatinny,
®® Of the total charge, 200 grains were contained in the large primer.
- u-
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Table III (cont'd)
Rounds Fired for Establishment of Charge
Projectile 3" 8hell liodified Drg. 75-2-58, Wwt. 15 lbs.

Powder VWedb Comp, Orain
Lot Form
3727 ,0129 FNH  8.P.
3727 .0129 * 8.P,
3727 .0129 ¢ 8.P,
+3671 .0221 ¢ 8.P,
3727 .0129 ] 8.P,
+3671 ,0221 8.P,
3727 .0129 ¢ 8.P,
+3071 ,0221 8.P.
3727 00129 U SOP.
+3671 ,0221 v 8.P.
3636 ,01u3 v 8.P
3636 L0143 » 8.P.
3636 ,01u3 v 8.P,
+3671 ,0221 " 8.P.
3636 .0143 v 8.P.
+3071 ,0221 ¢ 8.P.
3636 ,0143 8.P.
+3671 ,0221 ¢ 8.P,
372“ 00167 " s opo
3724 0167 ¢ 8.P,
3724 ,0167 ¢ 8.P,
+3671 ,0221 8.P,
3724  ,0167 8.P.
+3671 ,0221 ¢ 8.P,
3724 ,0167 * 8.P.
+3671 ,0221 " 8.P.
3724 0167 ® 8.P,
+3671 ,0221 ¢ 8.P,

we.
of

Che.
5.00
6.00

5.25
2.75

2.2?
.25
8.75

.25
9.75

5,00
6,00

.70
«30

570
6,30

970
10.30

5,00
7.00

6.25
6.75

6.25
.75

6.25
10,25

6.25
10,06

%)
-~

N

.5-

Primer No, Mean Prod, Pressure

Rds.Vel, Error

49 gr. 2 680 1

4 2 763 2
U9 gr, 2 8U9 0
Ug gr, 2 956 1
49 gr. 2 1167 7 22,500
b9 gr. 21215 1 25,600
kg gr, 2 649 10
49 gr, 2 724 3
U9 gr, 2 1043 1
49 gr., 2 1140 5 20,000
U9 gr. 2 1240 2 26,200
b9 gr, 2 619
49 gr. 2 753 8
49 gr., 2 2074 12
49 gr. 21174 1
49 gr. 2 1268 8 25, 800
b9 gr. 3 12U5 6 25,600
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It will be noted that although lots 3627 und 3636 gave
very promising results at the 700 rt/sec, velocity, it vas
found impossible vhen these powders were combined with 3671 to
obtain the service muzzle velooity of 1250 r/sawithout ex-
ceeding the muximum pressure of 26,000 lbs/in$

form r 8

Of the various types of charge with which it was found
ossible to obtain the service velocity within the pressure
imit four were chosen as the most promising. In addition,
for one of the types of chuarge & modified M22 primer wus
used in addition to the U9 gr, primer, This modified M22
primer vwas used because of the very catisfuctery rerults
obtained with & somewhat similar primer in a 75 mm Gun lil697,
The results obtained in the uniformity test are given in Table IV,
The probable errors are based on the standard deviations,

Tadble 1V

Uniformity Results (Solenoid Chronograph unless otherwise noted)
Projectile: 3" Shell Modified, Wt, 15 lbs,

Powder Web Comp. Grain Vt, Primer No, Mean 4rob, Pressure

Lot Form of Rds., Vel, Error
Chg.
18" ,0229 FNH+  8S,P, 7.3 W9gr, 10 687 5.2
1.54KY0s

1648 ,0229 * 17,0 W9.gr. 10 1257 3.5 22,700

1849A® ,0268 U4OsN.G., M. P, U4.,25 100 gr. & 709+ 2.3

18494 ,0268 * . o5 W gr., & 638 5,1

1840 (0208 logN.0. L 023 Mg gr. 6 1246 6.4 18,200

3724  ,0167 FNH 8.P. 6,25 49 gr, 20 706 4,0 '

332?1 :8%21 e 1823? 49 gr. 10 1252 5.5 24,100

3724 ,0167 FNH . 6.25 2621p' 10 696 5.b

24  ,0167 FNH " 6,2 ,
2;6718 .oaaz FNH " 10.02 26210 10 1237 k4.5 23,100

3671 ,0221 FNH " 6.80 2601AB 10 683%%7 g**
3671 ,0221 FNH " 16,00 2601AB 10 1217%%*11,6%*20,800

» !B:lo roungl fired at Picatinny have also been included in Table [
®% 3eon rosults for two 5 round groups.

+ Doulenge chronograph.
-6-
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Discusnion of Regpults

It will be seen thaut with all of the types of charge ex-
cept the one containing the ‘large special primer, 2601AB, dis-
persginns of approximutely equal magnitude were obtained while
the 2001AB priner produced dispersions which seem significantly
larger, In order that the results obtained in these uniformity
firings may readily be compared with those obtained in the
previous testc, some of the more important previous results are
given in the Tables V and VI, The probuble errors for most
groups are based on the mean deviations,

Table V
Results Obtained with the 15 1b, E-1 Projectile*

Powder Web Comp, Grain Wt, Primer No, Mean Prod, Error
Lot Form of Rds, Vel, in Vel,

chg.

3671 .0221 FNH 8,P, 6,00 100 gr. 24 700 5.0
to 6.11

3671 ,0221 8.P, 15,17 100 gr., 39 12u0 b,1
to 15,28

Tadble VI

Results Obtuined with the Mk I Shell Loaded to 15 1lb,
(Mostly from 0.P., U562)

Powder Web Comp, Grain Primer Wt, No, Mean Prob, Pressure
Lot Form of Rds, Vel, Error

Che.
1062 .0180 Pyro 8.,P, 100 gr. 5.41 23 700 6.2

3530 .0183 FNH 8.P. 100 gr. 6.22 25 691 10.0

13625 .0208 FNH M.P, 100 gr. 7.00 25 706 9.0

3671 ,0221 FNH 8.,P., 100 gr. 6.97 23 695 11,k
3671-8 ,0221 FNH  8.,P, 100 gr, 16,13 § 1255 4, 2%% 21,800
3671-8 ,0221 FNH 8,P, 100 gr, 16,13 &5 1234 8.1%%* 2] 600

- * 6 0e L 1.1
3698 0226 FNH  8.P, 100 gr. ,>-52 20 70BIIC0.3UNL

¢ The results are based on the same data as the results given in "Analysis
of Velocity Dispersion of 75 mm Peck Howitzer® by R. H. Kent (1932)

¢ Powder loose

so0 Powder in bag TP+ Wo. €310

*se® Mgan results from scrim and silk bags (see Firing Re cord No. 8211)

-7-
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Table V gives results obtuined of firings of the 15 1ldb, Kl
projectile huving a broad bund of dianrter of 3,03* while
Talle VI results obtained with the 15 1d, Mk, I projectile
with & narrowér bund of dianeter 3,01", By comparing the
results obtauined with the same powder for the two projectile
typese it appears that the diepersion obtiined with the broad
banded E~1 projectile (band dlumeter 3,03") is significuntly
smaller than with the narrov baunded projectile (bund diameter
3.01") indicating that an increage of initial foreing re-
sistance tends to reduce the dispersion in velocity from this
howitzer, Attention to thise result hus already been directed
in & study written in the Ofrfice of the Chief of Ordnance,

Although the resulte show rather conclusively that with

& given tvpe of povder, smauller dispersion is obtained with

e brouader band, this result by itcelf, does not estublish
the superiority of the broad bund in general, ‘'/ith the
broad bund and a given powder the pressures are higher, thean
with the narrow bund. To remuin within the pressure linits
of the howitzer, & slower powder has to be used with the
broad than with the narrow band., If the narrowv banded
projectile were propelled by as quick a powvder as the press-
ure limits allow, the dispersion in veloeity would be con-
siderably reduced and night not greatly exceed the diepersion
obtained with the broad baunded projectile propelled by %671,

It is apparent by comnaring the results fiven in Table VI
with thcse or Table IV that with the exception of the zollap
arrangenent the types of charge described in Tuble IV eeem
materially better than those gliven in Table VI, lowvever,
as pointed out above, the powders of Tauble VI are unnecessarily
slow for the narrow band.

The tests show that in the 75 mm Pack Howitzer it 1is
possible to combine a base section of & fast povder with an
increment of a slower powder with satisfactory results, How
much of the improvement is due to the powder and how much to
the use of the U9 grain primer is not known, It apvears
that possibly the 100 grain primer is too powerful to use
with these quick powders and small chamber cupuacity.

The resulte seem to be consistent with the generally
accepted hypothesis that the quicker the powder, the better
the uniformity in the lower zones of & howitzer; but theese
and other results apparently also indicate thut «n increased
effective quickness of the charge obtalned by the use of
powerful black powder igniter is not necessaurily conducive
to uniformity in velocity.



In ebitn of its relative elowvness, the povder 1&I'3
contalining KNO3 end having a web-thickness of ,022¢ gave .practi-

oalli as8 good regults for the 700 ft/sec, veloclity «we the
guicker povder 372!, wedb ,0167, ao far as can be inferred
from the emull nunber of rounds fired, This tentative result
is perhaps an indlcation that in addition to the quickniss of
a porder, ite ignitability muy be an important fuctor in the
velocity dienersion, Posslibly one of the chief advuntages

of a quick porder i1s that other things being equal, a quick
powder is nmore readily ignitable than a slower one,

In connection with the derirn of chiarres of high density
of loading the result is feirly well estublished that a type
of charge which produces no waves of aponreciable amplitude
tende to produce a4 snaller velocity diepersion than « tvoe
vhich producee lurge waves, If there are waves, their ampli-
tude vill vary fron round to round and hence will produce
a variation in velocity. In general, churges of low louding
deneity produce no waves and yet & large dispersion in velocity
is almort the ule with ruch charger, As nentionecd above
it is found that &n increace in the quickness of the powder
end in the sturting resistince tends to reduce the dispereion
in velocity of such cliarges., The reason for this pronounced
effect of quickness and rersistance 1s not so apparent as the
reason for the effect of precssure vaves on dieveresion, It
is8 cvident tlat the quicker the nowder and the igher the
preesure, the greater the proportion of the energy of the
powder converted into the kinetie energy of motion, If the
povder vere ull hurnt before the projlectile started, the
naximun amount of energy would be obtained from ua given
charge, aside from variable heat losses, this amount wnuld
be constant fron round to round and the dispersion in vel-
ocity would ke zero, The quicker the porvder the more closely
i1s this condition upproxinmuted to: lLence the reduction of
velocity diepersion by quicker povwders,*

Although the preceding theory tende to explain the
obgerved results, it is believed that it does not explain
eatiesfactorily the very great reduction in diepersion with
only & small increase in quickness, It ir propoged to
discuss this matter at greater length in a4 repnrt to be
entitled "A Tentative Theory of the Effect of Powder Quick-
ness &nd Band Reslstance on the Diepersion in liuzzle Velocity".

In view of the results given in this report, it appears
that the recent reductlon in the width and dlameter of the

¢ See also 'The Accuracy of Gun Fire as Affected by Loading Conditions!
by I™ilip L. Alger, Capt. Ord. Res. Corps, U.S.A.

-0 -
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rotating band of the L'l ghell will tend to wurment the
dispereion in velocity.,* Unless succesr 18 obtained in
reducing the present lurge diepersion obtulned vith the
narrov band, the chance may prove unfortunite po fur as the
accuruacy of fire of the howitzer is concerned, Apnarently
this dispersion cun be reduccd; whather as good results

can be obtained vith tle narrov band as with the broad
band remaine to be seen,

8ince nost of the emphasis on these flirings vas on the
lovest zone charge in which the pressure waves woulé probably
he emall, no niezo-elcctric records were tnken, lowever,
records of %% in the carly stapges of the burning might give
valuuble informution, &nd in the proposed further firings it
i8 desirable that cuch recorde be taken,

Further Tests

. In view o the fact thot consideradle improvement appesrs
already to have been obtained in the churge for the lowest
zone of the Pack Hovitzer, it ir advisable thaut experirents
be continued, It is recomnended that firings dbe rede with
the following types of charges:

Tvpe No, bBnse Section Increment Priner
I Fast N.G, povder Slower N,G, powder U9 gr,
II Fast FNH powder Slower FNH nowder U9 gr,
containing KNO3 vith or without
KNO}
III Fast FNH Slower FNH g gr.
Iv FNH of the msame FNH s& quick as 49 gr.,
quickness as in the pressure limits
the increment allow

After the best type of charge ignited by the U9 gr,
primer has been gelected, compurative tests should te nade
with the 100 gr., priner und the nodiflied 22 primer, 2021D,
for thir type of charge to eetablieh definitely vhich of
the three primers is the Lest,

For the proposed firings, the following typee of
powdere should be made by Pleutinny Areenal,

®* The Proving Ground concurred in the proposed change. It is stoted in
the lst Ind. on 0.0. 471,12/2943, "It appeors that there should be
1ittle chance of any great increase in velocity dispsrsion®.




Povder Conposition  Grain  'edb Amount

-Tfi type Form Thickness 1b,
: —ine
1 bop N,.G. s.p,* 027 50
2 ¢ . .032 50
R " " 037 50
FNH+ ] 018 50
1.5% KNO3
5 FNil+ " 021 50
1.5 KI.'O3
6 FRH+ " .02l 50

1.55 KN,

R . H. KewK

R. H., Kent

.‘ //

S lfffﬁﬁz”"'ﬂ

H, H, \Zbi:nig, S
Lt., Col,, Ord, Dept,,
Chief Kecearch Division

I Incls,
Inel. 1, F.R, #9703
Incl, 2, F.R, #9106
Inecl, 3, Sketch 20621-D
Incl, 4, Sketch 2601-AB

) * 8.P. groin form ie suggested for the Y04 N.G. powder to r~duce the number
¢ of variables in this experiment by making the grain form of all the
powders the same.

S
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ABLRDELIN PROVING CLOUND IIRINGS F.R. No. 9708

Sheet 2 ot 12
GENERAL DATA BY ROUKDS
o o e g
| pare |BOUNDL TIMEOF . siaiE | b oaid “m_ RLEVATION] |, oYl
| i : . 4 8 -1 Lot ! No. ' At k) ! Priss Lkl! VEioary
07 PO OIS S e T 'lbng OSSR S SRUCEEFIPEN SURSSRIRN AT ST . | . |- x...,.m‘ T T S
: i |I ] ; I ; oA 5 ! ' l |
1 jesy |12 | |35 | L 3724=5 i | 6425 |1 55 | 703
2 ; | 10793 ? | A |
1860 ! 117D F ] 8 | L BB Y Ym0
861 1l B 8 Poock 08, W oG | 606
862 1:43 v L i Ao dede " 1600 | 690
\/‘; 1 .;‘; n | 4 : i " " n ICOO ,L;_'
ol das Bri (o b "oT 2000 1665
865 L8 | " ' | s 1700 | 683 .
046 1149 " w o e e e | GBS |
3.&37 ]25) ' " | n { I n , n 2600 ! 6—’1 ]
(.,f')[,) 1: --5 " " . { L] n L] 2000 6)0
85 156 ] " i po . " 1900 @ 68y
£70 206 " " | ap " " 22000 229
8.‘71 2:19 \ i " | | " L n 23:_,00 ]:_"
672 2:21 s » Bt " 23300 .1:.?,j
873 2103 . Py e " " 21800 ;12,8
87y 225 . . " . " L2300 W2€2
8T 2:27 i i { " 4 ® 23700 1257
Pl | o ey 1 " " " " 22900 =
eT7 2130 . " j . " " 21900 12 e
878 2153 " " ’ p » " 21200 1260
879 2335 g-. . " By * " 23800 11259
080 29 jo" 34715 68 " " Q00 &Y
881 ' 2:% o " " . # 2100 | 686
682 2 255 " " " ”n " 1300 ()7«)
BE3 | 2154 g . . fa g " 1800 6A
ety  2:55 . . - % y " * 1600 671
B85 | 2158 " 1804 ka5 | * %3608 dp |
LBEG 2153 : & 4 oo o1gce 63
GB7 | 3100 B " 2300 | &3 ¢
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Type of gauge Minor Calidore
Position of guuge

AEERDEEN PROVING GROUND FIRINGS

Army Typee

In base of cartrid; o case,
Metal of crusher eylinder  June 19,
Initial compression 0

192,

PRESSURE DATA

F.R.No. 9106

Sheet 10 of i9
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| €22 13,006 3,008 1206 166 | so9 181 , 7 |
623 134010 | 26002 857 160 | A 167 ; ;161; {
6oy {34008 | 34007 {1002 | 189 | o4 196 | E 193 |
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ABERDEEN PRGVING GROUND FIRINGS F.R.No. 9106
Sheet )Y of l‘)
PRESSUPE DATA Date June 9 ’0
Eeple 21, 1756

Type of gnuge

Position of gango

Metal of crusher eylinder
lnitial (‘nn-prus‘iun
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ABERDEEN PROVING CROUND FIRINGS

PRLSSURLE DATA

Type of gauge

Position of gauge

Metal of crusher eylinder
Initial compression

L]

F.R.No. 2105

Sheet 12 of 12
Date June 9 to
Septe 21,1975
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Position of gange

Metal of crusher eylinder
Initial compression
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ABERDLEN PROVING GIOUND FIRINGS F.R.No, 9106
Sheet u; of 173
POWDER (TEST) DATA Date dune 9 to
Septe 21, 1U75
| - S — = 1
Method of determining erosion correction o correction made.
Temperature of powder Hours in constant temperature magazine
Amount of correction in velocity at service veloeity f. =
Amount of correction in pressure at service velocity pounds per square inch
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ABERDLEN PROVING GROGUND FIRINGS F.R.No. 91

POWDER (TE=T) DATA Date  Jure

Septe 71,

|
' . . hs . . .
Method of determining erosion coriection o correcticn nade.
Temperature of powder Hours in constant temperatare magazine
" Amount of correction in velocity at serviee velocity f. 5
Amount of correetion in pressure at serviee velocioy pounds per square inch
! i y g 2880 VALES CORRVCTED To
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ABERDIEN FROVING GROUND FIRINGS F.R.No. 9106
Sheer 16 of 19
POWLER (TEST) DATA Date Juns 9 te
Septe 21, 1230
i Method of determining erdsion correction Wo corrsction nades
Temperature of powder Hours in constant temperature magazine
Amount of correction in veloeity at service velocity f. s
! Amount of correction in pressure at service veloeity pounds per square inch
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Method of deterinining crosion correction

Temperature of powder

AUVERDEEN PROVING

POWDLER (TEST)

Amount of corrcetion in veloeity at serviee veloeity
Amount of correction in pressure st service veloeity

GROUND VIRINGS F.R.

Sheot
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ABERDEEN FROVING GROUND FIRINCS F.R.No. 9106
Sheet 38 of 29
MISCELLANLCUS DATA Date June 9 tc
Septe 21,150

Description of Pooder
¥ieb
Vfre Grain Ferm Thickness Conposition

EX 187

EX 10,8

EX 1850

1901~8
EX 104

v S B
P T

X=28"11=8

X=36725

X378

VeAe Flake (Strip) 0058 NeCo = 9}73,
NieGo = ‘40}4
D=gne = 17;

PeAe SePe #0229 lleCo = 851‘
DQT. - 10;‘
ballsve ™ J,-
Pelle = 105,;
Detie = 100%

PeAe SeFe OLbly HeCe = 504
HeGe = LO%
Detne = 1,;

DePe UelPo .023& Fyro

Pels UePe «0268 NeCo = 504
NeGo = 400
Deane = 1}’:

el R “o; © .;...:.’) ;:A;u v«v:l..‘..‘;.u'uu - \'""w\i;l
DdieTe & D.B.P. e 1,’)003
Do".?. - 10,0)
DeBePe = 3.:)
Dipheuylanine mdded « 1.00

DePe SePe 0221 Nitrocelluloso = 83.&2
D.:‘:.To & D.B.P. - :l_g,.().;.{.
Diphenylamine = 0,90
Yoirte % Volse = &%)

Dele SePe 001'-}3 NeCo = 05.72
Dipho - 090
D'l;oTo e DOBOP. - mo‘u?
Holstwre = 51

DePe SePe <0267 Hitrocellulose = 05,00
Lellela & Delele = 15400
é:).“.r. - 1(1,-)
DeliePo = 5::)
Diphenylanmine added = 1,00




| ABERDIUN PROVING GROUSD FIRINGS ¥R No. 7108
Sheet 30 of 19
-7 e " CAATYES TR & P8 b Maes A 4
, srlan Jn. Aiatn :’. H2ANIUD 1::.-“1 Dt ;.u,{n / ‘;",
Sopho Cl' 1(,"r.'.-

No change in howitzers or carriajes sincs last firinge

' There were no han;fires, uisfires, flarebacks or evidenoce of unooaswisd poiie
der except as notede

Rde 2256, some unburned pcwdere

00,0
! Rd. 2257, some unburned powder in gune £P000
: (77
i Rdse. 2258 & 2259, undhurned powder, c’ﬂ(‘-

Vads used on Rdse 2257 = 2259

|
; Crarge for first two zones erranged as in AePolie Urge 2601wnlie

|

i This firiag in in connection vdith lrﬁjeub loe Kt 158, to obbain & cho e
‘or a canbination or charges tial will rsive geod uniformity in both Lhe first end fo
‘zones of the 75 M/ Hovwitrere Zhe ilrings to «ats have included sposidld powders roo
‘combinations of fast ord glow powdarse lNone of the charges showm iu thesge {iris _-;
;hI.VO been entirely satis{actorye

HETEOROLOGICAL DATA
: ] |':. ’ 3
! : DATE TIME PANCUTTIR TUPRMUBTER  HOIDITY DIRe (0303
! ¥ Jwie Yun 12 L.oca ,,f.uf 5 &6 2 O 8
. NG s 2 i %) 405 78 £0 I 8
BSE o 10 14 091; 76 ez CU I YR
: e " 12tk 10 AU %0 400 | 72 73 W% T N
| t " 15th 10 A% 29.82 7 €3 1 $ .
| . e 22.77 60 5 B 38 e
[ v " 16th 12 lioon 23420 7% ﬁ ¥ 13
, t " 29th 10 AN 22.79 3 ) W 15
! i huze e5th 2 ml 29.82 92 &ly [ 2 3
AT > L Pl 237 93 92 g iy e
; (] 802“. Zrd 2 M 29491 17 57 &E 4 3
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