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WEIGHT OF PROJUCTILE-VELOCITY CHANGE FOR 7% kM
GUN rFIRING FNH POWDEEHS

Abstract

Mrings were mada to determine the weight of projectile-valoecity
change in thoe 75 mm gun for roramal and reduced chergos, Corrections
in mzzle veloclty for projectile weight are obtalned frem tha resulta,
A comparicon 13 mede betwaen the chbeserved and computed chengas to
dotermine whether the difference botween the two are signifiecant.
Proposals are made for further investigations,
v PaQITwY € U.S. ARMY

CITIIF], TTAICE

BRL, f¥3, 1D, 21008

The Ordnance O0ffice pointed out that in the acceptancc
teats for complete rounds for the 75 mm Gun Model 1597, it
weg Found that where veloclty correcticns had to he made
for heavier than normal projectile the correctsed velocitles
were lower than when no corrections were necessary. This
lead to doubt of the correctneass of the formuls used for
computing such corrections., Since the welght of projeciile-
velocity change is of great importance not only in powder
tests, but &lso in firing tables, the Ordnance Office
recomnended that a program be carried out to determine
these corrections for the 75 mm gun. Various nrojlectile
weights and types of charge as given in Table I were
selected for these firings,



Table I
ProJectlle' 3" shell 1917 Modlfied to 75 mm

Welghts: 11,24, 12, 2, and 13.24 1bs,
Powder Web Charge -~ Composition Primer
Lot Thickness , & Grain
. Form
3278 3 E Normal Mp FNH M22 75 graln
0146 Reduced . B8P FNH , "
.3632 L0170 . Reduced . 8P FNH * "

The results of the firings are given in the attached firing

" racord #1008l and are summarized in the following table:

Table II

Projectile Powder W&, of Mean Mean No,

wt. Lot . Charge Velocity Pressure Rde,
e ib: oz. .

12,24 3575*3 1 6.1 1789 - 27,100 5
11,24 - 1 6,1 1833 =2 To To
13,24 oecw 1 6,1 1731 28,500 - §
12.24 3629 9.0 1109 11,100 ‘K
11,24 3629 9.0 1146 10, '100 5
13.2& 5629 9,0 - 1069 11,400 5
12.24 3632 g9.43 1119 10,200 5
11,24 3632 . 9.43 115 8,900 5
13,24 . 3632 9.43 1078 10,300 5

By the data given in Table II an empirical weight of
projJectile-veloclity change is determined, However, the
obgerved veloclity differences corresponding to varlations
in the weight of prolectile &re subjleot to experimental
error because of the dispersion.in velocity., A more -
reliahble result can probably be obtained by a combination
of theoretiral and experimental Tesults. as stath below

For the multi-perforated powder 3578, calculate g
and Tor 88 defined in Bennett'!e Tables for Interior

Ballistics, for each weight of projectile, p. Plot g
and r, againet p and pass a least square atraight 1in&

through the points., The results are shown in plot l.
To compute the velocity change due to weight changes
within the range of welghts gilven, used the values of g,
and r, given by the pointson the representative atraigh?
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line correspondling to the projectile welghtaconsidered,

For the 5,P, povdere to which Bennett's Tables are
not str¢ct1y applicable compute b and e as Adefined in
Rigila's Neue Diagramne fUr dle Innere Baullictik, Theorie
und Belspliele* and plot them agalnat p, and then proceed
as outlined above for the M.P. powder. Plots 2 and 3 glve
b and e vs p for the S.P. powlers, i

By means of the values of q, and r; and b and e gilven

by the representative stralght lines shown on plots 1, 2
and 3, the veloeclty corrections required to correct the
veloclty of the 75 mm projectlile to the standard welght of

12,24 1b. were computed, These results are shown on plota L

5 and .6,

It is interesting to compare these results with those
previously employed which, as noted above, seemed to glve
inconeletent resulte. Thls may be done by a comparison
of the values of n, defined by the equation:

where '
Av = velocity change
Ap = welght change
| v = muzzle veloclty
p.= welght of projlectile,

The values of n corresponding to small variations in
weight from 12,24 as obtained from plots U, § and 6 are’
compared with thoee heretofore employed at the proving
grouniin Table IV, .

Table IV
. ' n
_Charge Powder . From Plots Previously Used
Normal 3578 .36 .31
3629 L ke
Reduced 29
3632 37

* Seo also Ballistic Laboratory Report No. 48, A.P.G, "Riggla's
Equation and its Application to Interior Ballistic Problems" by
k. H, Kent.
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The considerable discrepancy between the iwon sets
will be noted. An important cause of the dlsorepancy 1is
that the valuea of n previously used were bueed on pyro
MP powders. When the powders were changed, through
inadvertance new valuea of n were not computed,

Comparison of Theoretlcsl and Observed Welght Velocity
Changes

While the weight-velocities changes given above will
no doubt be fairly satlisfactory for the given cherges and
projectiles in the 75 mm gun, it is of interest to learn
whether the theoretical results using a constant a, and r,

or a constant b and e differ significantly from the empirical
ones, If there l1s no significant difference, conslderable
confidence may be placed 1in theoretlcal computations with
constant q, and r, or b and e.for other guns; if therels a

aigniflcant difference 1t will be necessary to determine the
welght of projectlile velocity change emnirically for various
guns until sufficlent improvement in the theory 1s obtained

.to permit the discontinuance of the experimental firings,

A test was made of the significance of the varlation
of the experimental results of these firlngs from the
theoretical ones by means of Student's t test.,* In applying
this & comparison was made of the observed velocity differ-
ence between the 11.2} and 13.24 1b, welghts and the computed
ones which were based on the velocities and pressures for
the 11.24 1b, weight,

By means of the tables for the Student's distribution
the probabllity, P,,, was computed that, if the theory were
correct, & differehce, due to chance, between the observed
and theoretical values greater in ahbsolute value than that
aectually obtained, would@ occur. The value of t used in
such a computation depends upon the differences between the
theoretical and observed resultsand the atandard deviatlon
of the measurements of veloclty. The results of these
probability computations are given in Tabhle V,

Tahle V
Powder Charge Vel, Change for Ap=+2 Lb. Difference Pp
oz ~ Observed Computed Computed-Qrs.
327SJ 22,1 =102 -108 -6 172
9,43 -67 -77 -10 .0n8
3629 9 =77 =82 -5 007

* Sas Fisher "Statistical Methods for Research Workers", Yule and Kendall
"An Introduction to the Theory of Statisticg“ p. Wu2,

L



It 1e customarv to conslder a probability, Pp» smaller

than .05 as B;gniflcant On this definltion it followe

that for the normul charge of 3578 powder the theoretical
repults do not differ from the experimental ones significantly -
vhile for the other two pawders they do differ signiflcantly.

In view of the low valuea of PF‘obtainéd:for powders

3632 and 3629 and of the fact that for all three powders the
differences batween the computed and observed changes are of
the same sign it appears that the theory 1s definitely in-
atflequate, However, the ratios of the computed and observed
veloclty changes do not differ greatly from unity &s shown
in the following table,

- Table VI
Ratlios of Computed to Observed Veloclty Changes

+  Powder Ratio %
3278 S 106
Jel2 115
3629 - 107

Mean 109

The computed veloclty changes with constant q, and Ty

or b and e, would be in error by only.-9% on the average,
Hence unless correctlions for lerge welght changes have to
be made, say greater than .5 1lb, no serious error results
from the use of ths computed corrections.

, The proving ground proposes to continue work on this
subject as follows: .

1. Compute  corrections for-varioua weaponé based on
powder currently used to replace the corrections based on
.pyro powders, (Some of these have already been computed),

2e To make further comparlsons of the theoretical
and obeerved results using reports kindly furnlshed by
Mr. Feltman of the Ordnance Office,

3. - Depending on the results obtained from (2.) to
make recommendations for such further firings in varlous
guns as may seem expedient.

Computations for this report have been done by

Mr, J. V, Holberton.
f.H. ek

R. H., Kent
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ABERDEEN PROYING GROUND PIRINGS ° ’

Object of Firing: Firings to determine the velooity changs Datoof Firiy March 9, 1938
: due to change in wsight of projectile fllﬂns Reeurd No. 10681
weet Lof  §
’ ' T.H. T. P
0. C. M. Ttein
0. P, No.
Cantruct N

0. 0. File ﬂ.'rl.5

A. P. G. File )_ﬂl.],e “5

Related F. R. Noa. ' : . WO No. _393:2.1 11
CALIBER : MUDRL E MANUFAUTURER Now l ,“,‘"I‘_,}}‘Tsu"!r’}i'{‘
Canton ... |75 WM.Gun............ o A7 Miteanen Gun Ges.| 3625, .T5_ .
Curriage .- 75. MM G .. e AEOT M zis.nya Seeriond. fos;. 28T R IR
Rergil Mech TG /.G AEIT A3 Bineer Mege Gon . BB e
Aziwwuth of line o-f‘ﬁru . E h -])clloct.lon Emm " AP ' Mil

Gun position Main Front ~ Standardlzation Range .  Target

Projectile ( L3 .s. shon. Model 1917 modified to 75 M/ Proof l’ro;}acb.{le Dwge
- 75-2-158 :
3 -
LNl T 37""?M 7'.;1-- aQS\-*- \'i!-"‘-'”a"q.
Bursting cheu_'g'u None
Baoater ) None
Fuze . None

DoPe FNIH ML, Pahe Lot X~3578-1933 for 75 ¥/H Gun, ma97-1916-1917
DoPs FNH Lot X=3636-1930 for 2.95" Sub.Cals Gun
Powier- ‘| DePe FNH Lot 36251929 for 2.95" Sub.Cale Tube °

- DePe FiE Lot X~3632-1929 for 75 MAl Gun

[T 3%

"

(“nse TRLEK Mco 1, Dwge 71=2~T2

leniter | Hone . J -
Pricer M22 Perc, PaAe Lot 1285-32, Dug. TL~2=35, Rev. 1ll=23=33

.‘ _ ) 1L



*  ABERDEEN PROYING GROUND FIRINGS F. K. Nn. 10681
Sheet & of 9
GENERAL DATA BY ROUNDS o
:;;38 PROJRCTILE POWDER co:f:'ﬁ':l‘u'i-mm; =
paTe |BQUND) TIMEOF o, | W] o nor | Cauas ELEVATION - ‘_Boul S50l.
March F;n-n No. Wrwnr BELURE | VEWCNT | I Ve
-1bee MMs i
9 3076| 8151 11,72 X-3578 10! 0 12 10621 104,
gg;g g:g;; F 12,2} - 1 6| 1 7 |zmso0l e 1763
2079 B:59 . M. n n .n n. n 2%1 1791 H 1789
3080, %:00 n " " n non o b a7a i 1785
81 901 ;. | " " non | v w500 1ron i 30om
_ ‘ L12TT00, 1791 1798
' !
%gl 3:3; P 12e2y . 3wl w i2oloo) 1838 183
ml 9'06 " n n n n " :255500! OOi 1626 16825
3085 9108 o n m m | onowiogop iﬁ Ilg;%
2 3036 9109 " " f ) ; n u &9%: 180 : 1635
i . | " i ! !
A R o O
l 3089, 9115 | n " T 29100, 1737 . 173
! 3000 9117 ! " n mowiwow ;gg;goo 177%; i}’??
i 391, 949 | ) P "omo ™ %igloo; 17350 17%
{ t i ! I ' .
! %92 9@l | 1122 | X636 o 7' " ". goo| 959!
ma E 9!23 i ] : " n " | n n ¢ 9200| 9& i 322
i ' ) : )
; 30l : 9126 n | u " g,5. " " 11000' 1082 108
i H . ' > b . : 3
? }3°95| 927 " ' "0 ™"y ™ " 11100 1088 1088
' 3096 | 90 | n | " B85 " " neoc'!nnI
! : . 85 | i | 1111
’3097 o2 | B A "I m 12500, 1111 1113
R UL | 1.7 Lo ; " g0l " " 1067 1068
' 309%-| 11118 | 12.24; i X 3529 ; : n m I noon , 920°i 1076 : 1076
: D7 ¥ ' n. | ! s . ;
i ; i P i ! ! i : ; !
Commime s r o r | [Tesn lameoan
1 |510 ; 11'57 I : n : I " . " " % " " -i?oo i llw : 1108
-4 A R Y
| Plosile:oa ; " ' 5 " i eo" " ;'10900511a'+§ 11011
|31°6 : 12 d-l- C !11‘ ‘ ] I " n ! ! ‘ —_
13107 i 12:05 ; : “214.! l n K In- w : : i-mmoo | 1150 ; 1149
; 3108 ' 12306 P i " i twoom im w Jo900 1 i% ! 1114.2
. ;3109 12107 ! po" o i " ' i" #wo,x " '10%'11511 i&?r
- i3110 12108 " ; N " | i" " i *oon 10400 | 1145 | 112
I : f , : { : i ! } ! -
I A S I R
' S . | - : /.
S R T S T R O
f ' i i 1 L O H -



ABERDEEN PROYING GROUND'PIBINGS . F.R. No, 10651
Sheut ¥ of 9
GENERAL DATA BY ROUNDS. ’
1933_ PROJECTILE POWLER . co;{j}}-}_‘!;.m,—" a
DATE [RQUND| TIME up Weomt ELEVATION Boul.| Sol,
Mor, No. 'j_'%;ﬁ Lot | Box | Crmamax Papssvae | Vewarr | MoV
- dhseogad Dagaliine
9 3111 12:09 13.9.4 X=3629 0 9.0{0 12 {11100| 1070, 1066
3112 | 12110 " " = oA in W I700! 1072 1068
3113 12:12 " " w R n " 112000 1074 1071
311 | 120l " " A noooI 1072 1069
15| 12:15 " " o m |~ ¥ 33100 1072| 1070
. . . i P
3116] 1:18 12,3l x=3632 woom® % 0ogToc 1087, 1095
3117] 1320 I % SN ":|. 9600 1;95. 109f
31181 1429 " " m g5l "  m™i'go00l 1108 1105
3119{ 132 " " *om " " o9500(.110;] 1102
5120% 1:48 | " " "948i "  "| 9700, 1120 1119
i 31215. 1:51 f " L A " 10200' 1123| 1121
; ;1133 2617 " . " 9di3, : 10500, 1120 1119
" 3120, 2:23 I noo w win om igé,'ggl iﬁg | iﬁg
; 125! 2022 . . " "o now e 5 10000 1123. 1122
! |3126 ey 2 " " i "onm "L 9900; 1118 117
' ] 1 1 H - 1 [
! .312r| 2126 | 1.2 " wow om wl gy 111;1 A5
i 3128 . 2:26 F. | " | v nowoiw el ogigo] 11327 1131
i 3129° 2130 ; LN w oo n n o " 33“): 1m5 1ma'
’ {FATO 293 1 ! " " f mow e wi ghool 112 102
: 3131| 2=33 ; : i : n 1 . | H ‘ ll l‘l' 9700 11&)' 1153
. . | i f .
: ' 3132? 293 i ':La.eh' LI LI "|10600 1083] 1080"’
é 31331 21361 ¢+ " L noniae " | 10300! 1«::176l 1075
i 33| 2e37, 1 M "o nowiw  wijgzeol 1081, 1060
: 3135 2139 - ;" i ; " | nomin * 10200, m'rél 1075
3136‘ 211 i " ! y moow " "130000! 1082; 1079
IRds-:}O?tS % 3078, wnrm}mg !"'aumla- ! ;
' i ' H . | 1
; Co o : | ' ! !
| C i l .;
o o - i 5 I
| ! T ' ! | : :
. i g | .
I | [
P o ! ' ‘ L
\ i oo i : ?
o o | KR
| : | Pl
. ' ! ! i ' |
' ) I
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ABERDEEN PROVYING GROUND PIRINGS F. R. No, MJ.
VELOCITY DATA Sheet 4 ot 9
Canuon T5 M/ Gun,i0.897,Ho. 3625  Fired by Lke JoDa Armitage on Narch 9, 1938
QTN TO FINST | HORIZONTAL | LQBRECTED | BETWEEN | mORIZONTAL CONRECTEY
Soreen Distances Coil.... | 6Dally Lo | ... Coil-r.er—. 390.4115..£5
Screen...... | 60435 bt Screen......... 120647 Lhoi.......coooee...
BOULENOE goLENOID ¥
ROLND TIMEOF |  FOMM ORuowoans?E Neaars ]
) lssr:“::mn. \ylrl.;-u'i"t IxstnOMEYTAL \‘?:'En.:l"'ri
| a9i7 ! 2335 | 3305 %
3076 é':51 B 1.16-'-1-051; 1050' 1053 : 1052 1062 ) 105‘:; 108,
077 . Bssly 1=-1261 1750 | 1760 | 1760 1 1757 | 1785 1756 1783
3078 8157 1761 | 1765 | 1768 i 1765 | 1791 1762 1789
3079 8159 w 1759 {17956 i 1758 | 178, 1758 1785
3080 9300 X760 1 1766 | 176y i 1763 | 1789 1761 1708
300 9102 J1767 | A6 [ A768 | 2765 | 1T9) 1770 | 1798
: ]
3082 9103 1~-1.6] 1808 | 1806 ;1812 | 1809 | 1838 | -1809 1659
3083 . | 9105 1796 [ 179 | 1soo | 197 1826 | 1ps5 | 1ees
308; 9:06 1797 | 1800 1802 | .1800 @ 1829 1501 ; 1831
3085 9108 1813 | 1811 ,181; . 1813 | 18,2 ;1807 | 1637 .
3006 9109 1808 | 183 1613 ! 1811 : 1840 1805 : 1835
3067 | 91 114 -1.06 1697 ;101 {171 I7o0 - A723 | 196 | 71
3088 9113 D1l | ATi2 11735 . A7 G AT3T | 1709 ;173
3089 9115 1706 | 1701 1706 | a7ah 2727 | a704 1729
3090 9:17 I 1712 1173 . t17i2 72 - 1735 ¢ 17 ¢ 1735
| 309 9:19 } 17 ;1709 11713 1 12 ;1735 1 17T 1736
i 3090 ! 921 l1-1a6] 952 | 95, ° o952 953 | 99 952 ' 959
| 3093 9123 | 960 | 960 ! 9% . 960 : 966 959 [ 965
i 300k | 9126 1073 - : 1070 1073 1072 : 1082 | 1072 . 1083
P 3095 | %27 1078 | 1077 1078 . 1078 . 10BB | 1077 . 1085
. 3096 | 9i40 1101 1097 1100 ' 1100 | 1R1 i 1099 ; 11
| 3097 92 1100 {1097 1101 . 1100 ; 111 ! 1101 © 1113
! 3090 11:)7 1058 {105, 1099 ! 1057 l 1067 i 1057 . 1068
| 3099 11118 1066 | 1066 {1066 ' 1066 : 1076 1065 1076
| 300  [11:27 1069 106, |1070 :.3068 | 1078 | 1060 @ 1079
' I - | _ Lo
300 |11% 1102 ° 1101 !1097 + 1100 | 1111 I 1099 ;. 11
3102 |11455 1099 | 1097 :1097 1098 | 1109 ! .1096 , 1108
31;26 11157 1101 | 1099 11097 ! 1099 . 1110 ' .1098 i 1110
3 12:00 a0 | 14, | 1099 | 2200 {3112 ¢ 1099 T 1111
| R05 [ 12:02 | 109k [ 209h 1091 1093 !0k 1 1091 . 1103
3106 |12:04 us7 nusr |ums | 1% fuas | uzk | oaue
3107 12:05 113, a3 i 13k | ls 1130, 145
3108 12106 1135 . 136 113 113, 148 1130 | 145
3109 12:07 1136 ; 1138 | 1136 1137 | 15 1132 © 17
3110 12108 1132 | 1131 | 1130 1131 | 15 n27 | 142
' i
A




' ABERDEEN PROVING GROUND FIRINGS " F.R.No. 10581

. Sheet I
| VELOCITY DATA 9
Cnunon 15 !ﬁ Gun ,M1697,10 43625 Fired by 1t,J,! Jo_jrmitage 00 M On  March arch 9, 1938
GUN TO FIKET uomzouu.' LORRECTED | BETWEEN nonuow.u.l .‘,-."“‘c"”
Sereen Distances | Coil.o........ L6910 _ﬁh! _______________ Coil 190,115_-&16..-..._-...........--
- Screen--..-_.--.,QQ-J\E-.ﬁhJ.-.._............. Sereen 120,47 fte N
. BOULENGE ) SOLENOID *
ROUXD © TIMEB O Pﬂ%%tn' CAmuNOnzarE NUMERR eax N lennll —
i ISSIRUNENTAL| VELTY : ‘VEwars
_I.QhL__ !—1355— —lm—l
‘3111 12109 |14 ~"2.16 | 1060 | 106 i 1061_ 1070 1057 | 1066
. 3132 12110 106, | 1065 1060 : 1063 | 1072 | 1059 . 1068
.31:,3 12512 1066 | 1065 1065 | 1065 '.107, 1062 | 1wom
Y, | 12: 104, | 106 1063 ' 1063 | 1072 ; 1080 | 1049
12:15 1065 | 1063 | 1061 © 1063 | 1072 | 1061 ! 1070
3116 1.:18 1078 | 1075 1075 ! 1076 | 1087 1073 |, 1085
2117 1120 1082 | 1082 | 1081 ! lo82 | 1093 1079 | 1091
3118 1129 , 1097 | 1097 1097 | 1097 | 1108 193 | 1105
3119 1 . 09, 1091 1094 {1093 | 110, 1090 | 1102
3120 148 1111 11066 ; 1110 - 1109 | 11200 ; 1107 . 1119
3121 1151 | L ;1130 113 i 112 | 123 1109 121
322 | 237 me mor 1107 109 ;120 | mo07 ¢ 119
3123 2119 1110 ;1108 | 1110 ; 1109 ! 1120 1106 - 1118
| 512 2:20 1108 11108 . 1107 . 1168 1119 . 1106 .- 1118
' 3105 a1 : |12 (112 - 111 2212 ;123 ¢ 1110 . 1122
{3126 2220, ; 1107 : 1108 1107 1107 1116 . 1105 = 1117
| 3107 2126 113, , 1132 0% ;133 147 ¢ 130 15
| 3128 | 2:28 J 119 (119 109 a9 e |1y 1131
: 3129 | 2130 ‘ne u3 a3 o un JAs- 1133 1148
! 3130 2131 | 11 ;1126 . 1128 1128 ;111;2- ' 1127 112
;3131 233 | ' nﬁf P17 146 26 S 11600 1143 | 1158
;3132 a:% : 1073 ;1077 i 1072 . 107 ‘1083 | 1071 ' 1080
3133 2 1069 l1067 1 1066 ' 1067 11076 ' 1066 1075
313, 2:37 1073 ;1072 1072 1072 ‘1081 1073 1080
3135 21739 . 1069 -1066 , 1066 T 1067 1076 ; 1066 1075
P 3134 22 1073 1075 1072 !1073 1082 : 1070 1079

| P 5 ! :
; . . i i ' P ‘-
*This cqrreotion'f'rm Instrupental Vgloci‘by to Muszld Velocitly inoludes a Tuning Fork
correctione ! | , : ,
! i

*sNo mrﬁc on rod,

UL U
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ABERDEEN PROVING GROUND FIRINGS F.R.No. 10681
Bheet & of Y

PRESSURE DATA Date March 9,193

Type of gouge Modium Caliber -

Position of gaugo In base of cartridge oase.

Metal of crusher eylinder Sept. 12, 1918. Annealed April L, 1919.
Ivitial compression ©

ROUXD Bl._&? GATGE !—:. ESSURE| agvax m;;z_l.cf oAvoE [PRESSGKE| 0ptox |PRESSCRE _M:A.\— )
077 | | Lewe |23 | 587 27 275
3078 lpe3 | 275 | Sh3o | 269 272
3079 2847 | 273 0| 246 260
3080 428 | 278 | L266 | 267 273
7081 5T | 289 Li63 | 265 277
3082 L508 | 25, Lé12 | 247 251
3083 J2107 236 | 4516 233 22&
300, 251 | LOTL | 256 25
¢ 3085 0 1 259 L4287 2 ey
3086 L521 | 256 | U156 | 22 29
13087 | 168 | 27 | Ll21| 27, Lo o7
| 3080 4291 « 29, | U292, 287 | 291
‘30089 8 | 263 571, | 278 ! 281
. 3090 | 7 @88 | M7, 277 | 28% .
-5091i -5023i298 5925 | 290 | 29 !
%92 | 1§66, B | 19h3; 8 | | ol
. 3093 ! 191 -9 136 | , : 92 '
© 300 5786 | 112 | 5747 108 ; o 110 |
P 3095 1865 | 11 | 3% 11 ! o nm
© 3096 | 4s63 | 111 | eels] w2 | . § 12
. 3097 | 5245 I 125 | 3768 22k ; 5 25
: 3099 | o | €2 | amn e ; | { 92 .
. H ' I I ! i i
3100 : 4303 | 06 1#355! 108 : ! 107
! : | ! i i !
A0 | g450 103 ; 412, 115 | f : 109 -
' %102 | gég 10'? : Le61t 110 | ! | 109 -
" 3103 | 9 115 i 4247, 115 | i | 15
- 0 | -1 B190 . 116 | 4358 . 1, : g 115
3105 | - t 4200 . 112 | L4115, 105 | ; i 109 .
1 t : ! : H . :
3106 | ! 6022' 99 | som: 101 ! : ! ! ! 200
. 3107 | L6dy 10 ! 1999 . 104 ! SR g :0h
" 3108 | 5975 + 108 ; 5670! 105 : i ! 107 ¢
o509, . 3779 . 102 | 429 . 1 : ; t 103 .
. 3110 | - 4203 104 | 35, , 104 ; | 10,
| S D L
H i i Z ; )
o b
t 1 | .
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ARERDEEN PROVING GROUND FIRINGS ' F.R.Nu. 10681
Bheet 7 of 9

PRESSURE DATA -Date Harch 9,193

1 ———x——x 1

Type of gnuge Heodium Caliber

Pasition of gaupe In base of cartridpe case

Metnl of crusher cylinder Sept. 12, 1918, Amnesled April L, 1919,
Initial compression 0

311 5803 | 109 | 4655 | 113 111
3112 L7129 119 5723 1L, : 117
3113 5680 | 120 | 515 | 120 .| 120
311, Ley? | 110 | 6016 | 110 : 110
n15 2633 | 111 | 325 | 110 111
t 3116 L),02 92 | 5722 o 9
; 3117 4706 98 | 5720 93 ' 92
e | |ams | w2 | e - 99
3119 5570 | 100 | L356 | 90 | 95
I | .
1 3120 56 . 95 | 1350 99 : 9
, 3121 5666 ; 93 | 230 i 10, 100 ;
3122 He2 | 106 1 4863 | i ' ' 205 °
: 3123 | .| 2828 | 100 | L4856 | 105 : 103
312, | L5 0 99 | L7h8 ; 105 : 102
3125 i L135 ' 102 | L4878 | 98 ‘ : | 100
3126 | Ls7, | 98, 4329 | 100 | A R 99 |
I T, L i i '
n27 %72 - oy |see2 . g1 | ' | 93
3128 1119 ' g2 [L3e0o . B0 | . 6l
3129 5003 ; o, |2981 ; & : i 83|
3130 | 909 1 85 LEQ ¢ o 5 | LB
3131 2001 ; 96 (L102 @ 98 5 : P97
H ! \ i | t i
3132 | W29 + 105 !3e37 ! o106 | 5 | 106 |
3133 | 5206 | 1d. ey 1 102 | ! : : {103
2L TR 5000 . 105 12155 , 100 ! ' 103
3135 | _ 5700 | 103 -?982 100 . ; : e
3% - i 100 5725. 100 | . : i100
| 0 . S
Pressures in this report are read aud oaloulated to the nearest one hundrgod 1bae’

1 . H :

i ) ' 1

" ' ] . . l

I ' . : . 3 H
‘ . H ' . .

] ! . ' . !
. . .

————— -t

P . - : i
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ABERDEEN I'RUYING GROUND FIRINGS F.R.No. 10681
. ) Bheot 8 of 9
MISCELLANECUS DATA . Date March 9,193¢

@ e . ae oaa

No ochange in gun or oarriage since last firing.

There were no hangfires, misfires, flarebacks or evidence of unconsumed powder
on amy rounde

Cun and ¢arriage funoctioned satisfactorily,
Small red flash and very little gray ammoke on lids 3076.
Moderate amount of light gray smoke and pu flesh on all other roundas

Rd. 3085, ruptured aase.

UNIFORMITY DATA"
' 1 DUZZLY, VELOCITY = FeSe ?  DPRLSSUNRE = Lboe :
POVDER CHARGE ¢ PROJOAT o tCHRULO= 810 MAX e Voule LYK HICe MAK.Vnta 3
LCT LUiSe UlSet LS.  aGiaPH  thDSe MEAN feBe 5 m.v.uw‘s. MLAN lboe & 1
(] 1 ) ' H
25705 1 6.l 12,2, 150le 15 1709_15 .3, L;.o -4+ 5 27100 1700 6.27 ¢
) sBoulse 15 1780 8 L5 3.2 3 K
TS 118 180l. 315 3035~ 1y «76 L« v 5 4900 1900 7+63 T

:
S
'
N
' )
3 3
1 s
: t touls 3 1035 16 57 6.0 : '
35768=8 ¢ 1 BGel t 13.24 15ole = g 1751- 15 o7 LaG.1 § 20500 2000 T.02 1
t t iBouls 15 1731 1y J£1 5.2 3 _ s
529 . 3 90 t 1224 :Sol. 5 1109 O .72 2.4 8t 5 11100, 600 541
_— 3( 3 tdouls 5 1109 8 .72 2.2 3 1
229 1\ 0e0 3 LLe2F 1850%s 15  XI6 w7 <0k 240 1 5 10LOG- 700 Geid  t
e l)_. I ﬂuul‘. t 5 1]_:[].8 6 o2 0e0 8 ' t
2020 1 940 ¢ 1324 0ole 5 100 65 &7 le4 ¢t 5 11400 1000 Bell 8
: ot © iBoule 15 1072 . L .37 .81 :
T 3682 3 L3t 12,24 i50le 15 1119 O Wb L4 1Y 10200 GOU B.LU 1
3 1 :Baule 5 5 1120 5 45 1.2 3 , t
3632 1 913 8 Ll.2 iSole 1 5 15— 2'_'5"?67 De3b Gab 3 5 000 1000 17780 1
i 2 tBoule : 5 1Mi5 28 2,5 6.6 3 3
3032 N Os3 &t 13420y tSole : 5 107%—3——%-53-, o} 1 5 10500 600 G5.5% 1
: ' tBouls 165 1000 7T 65 2.8 1 ;

4 W 5 S M s o

dse 3092 to 3097 incl. were fired with DeP. Lot 3636, which has a weh of
s0143, to establish charge. This was closest to tho web desired (.0M40) that vus in
stocke It was discovered after loadin; ten rounds for uniformity series that the
nmount of powvalsr shovm on the Stook «ecord card (32 1vs. upprox.) ey in error and
that actually tlere were only about {§ 1bs. in.the Loxe This wes insufficient to com-
plote this phase of the tust. The next olosest powder in web was D.’e Lot 3629 with

a web ol .0114.6 and this povder wae usod, after conferring with Hr.Kente
H
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! ABERDEEN PROVING GROUND FIRINGS . F.R.No. 10681

8hect Dot 9
MISCELLANEOUS BATA - Date Karch 9,19
BETEOROLUGICAL DATA ]
: ‘ Y KD 3
3 TIOE BARGHBTER THERMULETLER HUMIDITY DIR. HIH t
1 1
3 8 Ad 30429 32 5 Nu 2 1
$ 10 AN 3030 41 B, - 1 (1) 7 1
: 12 Noon 3024, L5 L, TR WY 8 3
: 2 PMl 30,419 50 25 ¥iliw 13 N
: g
o AE
JOIE D ARG TACH, 6. . HOPSTKITER,
lst Lt.,Urd.dopts, . . . lajor, Urdebepte.,
rroof Ufiicoer, ' Chief PIroof Cfficer,

Gun 1o ating Jivision.

Al .Gy .
C. ko WBSSLI,
Cole,UrdeDente, *
Cmm'm.ndi:_n_n.




