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I. ABSTRACT

The purpose of this test program was to determine what effect heavy
weight pellets in M52A3Bl electric primers would have on the pressure
level of 20mm M55 Ball ammunition loaded with WC 870 ball propellant.
The normal pellet weipht selected was 2.75 gr. and the heavy pellet
weight was 3.00 gr. No significant difference in pressure levels was
observed for the pellet weight difference considered.

-




ITI. INTRODUCTION

Control of pellet weight in the electric primer M52A3B1 became of
primary importance with the introduction of the Gatling-type, high cylic
rate, electrically operated automatic weapon for use in alrcraft.

A method was developed for control of the lower 1imit in the per-
missible pellet weight range to insure freedom from light weights, which
were known to be a cause of long action time. Such control was then made
a primer specification requirement .

No formal specification provisions were made, however, for the con-
trol of the upper limit of the pellet weight range as no malfunctioning
or other undesirable ballistics was anticivated from overweight pellets
of the magnitude expected.

Subsequently work was conducted at Frankford Arsenal on pellst
weight versus pressure in weight ranges around 4,0 grains and danger=
ously high chamber pressures were developed.

It was therefore concluded that an investigation of pellet welght
versus pressure in the weight range from 3.0 to 3.5 grains should be
conducted. This welght range was chosen because 3.0 grains was the
maximum permitted on the applicable drawing (74-2-79). It had also
been determined previously in studies conducted by both the Olin-
Mathieson Chemical Corporation and the Remington Arms Company that the
maximum weight which might be expected, even when pellet weight controls
during manufacture where in the upper rangs, was approximately 3.25
grains.

This program was then undertaken to determine whether more positive
manufacturing controls should be applied to the upper limit of primer
pellet weight, and whether a requirement for such control should be
added to the electric primer specification, OAC-PD-28.

III. PROCEIURE

Two groups of M52A3Bl electric primers, having normal (2.75 grains
nominal) and heavy (3.00 grains nominal) weight pellets, were obtained
from each of two primer manufacturers, Western Cartridge Division, Olin-
Mathieson Corp., and Remington Arms Company, Lake City Arsenal. Extreme
pellet weight spread,for both normal and heavy weights, was approxi-
mately .6 grains. These primers were then assembled into complete
rounds and segregated into various subgroups for the required test pro-
gram, which was divided into two phases.

Ir the phase I portion of the program the Remington Arms Company-LCA
primers were assembled into 20MM MSSAL Ball cartridges using M103 cases,




M55A1 ball projectiles and DMR 7005 type propellant. The propellant
charge established (593 nralns) for the particular propellant lot %o
yield service velocity (3380 4 4 50 fps) was used. The same propellant

rherge was ademiste €or Yunth Rormal an?! haawy weirht -rimer pellets.

Identity of the test cariridies having normal vprimer pellets and those
havine heavy pellets was maintained using lot number 2574 for the
normal weleht and 257P for the heavy weight. These cartridges were

flhot Firel i sclicisy, (mesoure ard sebion tine =% Loth smbiend and
cold (-68°F) temperatures. "
In the phase 1T poritl of the program the primers of Olin-
i (&3 I;

Nathioson Corp. mau.¢hcture were essembled into 20MM MSH5AL Ball cart-
ridges using K103 cases and M55AL projectiles. Loadingwith DMR 7005
and WC O/O ball tynes of provellants was accomplished as follows: IMR
type, nornal and hesvy vellet weigh®t primers, 10 cariridges each at
575, 550, 585, 590 znd 595 srains; WG 870 ball type, normal and heavy

pellet weight primers, 10 sach at 595, 500, 605, Al0 and 615 grains.
These test cart idaes L {ired for velocity, pressure and achtion
ﬁlmo, the cearir i t5 heing ah ambient temperature. Tority-

U =)
five 15) cavir he Tour primer-propellant categories
wore loaded %0 £ & o produce scrvice velocity. TForty
”ﬁvu“\dNES of nnach sroun vwere fired for function in an M39 pun and P-T
fraces, §Sing va, yoere ohtoined on the remaining five cartridges.

Iv. EESULYS

The phase II firings fer velocity and pressure are craphically
comnared on charss A and 2, while the action 5ime resulits are shown on
chart 2. A toholasion of the velocities ond oressures, only, for both
pheses ig civen Helow., Zompleite reciits are contained in avpendix B.

®
Prhase T
MR 7205 drerape Lyveraoe
Pronelilant Temnerature clon’tf Yressure Action Time
(Q.¢m ' \cﬁwmhﬁ .

¥ . . . . ) i " .
Normal Primoer fonhient 3394 £/s 50202 nsi 2.A1 ms
Heavy rrimor Arbient 3h1A 52150 2.61
Vormal Priner ~6H50 3360 U 2.69

3 + s ey et e
Heavy Primer 550 3345 52750 B
3% Insnf ficient ammanition was ovail-hle to complote the action wime

firinssg.




Phase II

L

IMR 7005 575 gr. 580 gr. 585 gr, 590 gr. 595 gr.
Velocity (Corr.)
Normal Primer 3368 f/s 3388 3409 3429 3LhL6
Heavy Primer 3377 3396 3L21 3437 3LL7
Pressure (Corr.)
Normal Primer 52340 psi 53740 54780 55720 56430
Heavy Primer 53700 54380 56290 56LL0 56720
WC 870 Ball 595 gr. 600 gr. 605 gr. 610 gr. 615 gr.
Velocity (Corr.)
Normal Primer 3345 f/s 3357 3380 3415 3440
Heavy Primer 3315 3334 3360 3382 3392
Pressure (Corr.)
Normal Brimer L8330 psi L8910 51500 53260 . 54900 .
Heavy Primer L6430 17180 49040 50270 50890

Tt will be noted from the above tabulations and the charts covering
phase II testing that with IMR type propellant velocity and pressure
levels increased in ammunition nrimed with heavy pellet primers and action
time decreased. With the WC ball tyne propellant, however, the veloclity
and pressure levels decreased in ammunition nrimed with heavy pellet
primers and there was no significant difference in action time.

Phase I firinss conducted at ambient temperatures using the same
IMR propellant charge weicht for both normal and heavy primer pellet
weights also showed higher velocity and pressure levedls for the heavy
pellet primer. In the cold temperature (-6501") tests for this phase,
however, the pressure levels apparently were reversed and the cartridges
havine heavy pellet primers had a lower pressure than those with the
normal pellet primers. Turther, the pressure level of the cartridges
with normal primer pellet weight was higher at cold temperature than at
ambient temperature. Neither of these results can be explairted and
possibly are spurious.

The pressure-time traces for the two primer pellet weights using
MR propellant, at ambient temperature, showed no significant differences
in either rate of pressure rise or peak pressure The curves for the WC
hall propellant showed azgslower rate of rise and a lower peak pressure
for the heavy primer pellet as compared with the normal primer pellet.



V., CONCLUSIONS

The results of the various tests conducted using IMR and ball
provnellants with normal and heavy weight primer pellets demonstrate
that no adverse effect, so far as velocity and pressure are concerned,
is ;btai?ed with heavy weight primer pellets in the range used (max.
3.25 gr.).

Somewhat better ignition was obtained with IMR propellant with
the heavier pellet as evidenced by the slight increase in velocity and
pressure and lower action time.

With ball propellant, action time remained relatively constant,
whereas, there was a slight drop in the velocity and pressure level with
the heavier pellet. This may result from a larger amount of unburmed
propellant being expelled from the barrel because of the increased brisance
of the heavier primer pellet. This assumption is based on the fact that
with ball powder, under normal conditions, a greater amount of unburned
powder is expelled than is the case with IMR propellant. It also may
indicate that, with the heavy primer pellet, to obtain the desired ve-
locity level a slight reduction in charge with MR propellant is possible,
whereas, with ball propellant the charge would increase.

®

VI. RECOMYEMDATIONS

IR

The performance of 20¥M ¥M55A1 Ball ammunition assembled with primers
having heavy weight (3.0 - 3.25 pgrs) primer pellets indicated that no
adverse effect on veloclbty, pressure or action time resualts from such
overpriming. The limited ¥39 function firing did not reveal any increased
percentage incidence of primer casualties. Therefore, control of the
upper limit of the primer nellet weight rance 1s not critical and it is
recommencded that no formal guality assurance be established for its
control.

Establishment of such a guelity assurance would increase unnceces-
sarily the cost of the M52A3B1 electric nrimer.




APPENDIX A

DETAILED FIRING REPORTS AND MISFIRE ANALYSIS



Subject: Test Request Nr. 211259
Object: To determine difference in pressure level of regular and

heavy weight pellet M52A3Bl primer of W. C. manufacture.
Lot Nrs: IED 27-261, IMR Propellant

IED 27-262, W. C. 870 Ball Propellant
Dates of Firing: 16 thru 18 July 1957, inclusive
1. Test Procedure
A. Velocity, pressure and action time

1. The test ammunition was loaded as follows:

Number of Rounds Propellant Army Charge

Normal Primer Heavy Primer Type Lot (Grs.)
10 10 IMR 7005 41892 575
10 10 IMR 7005 41892 580
10 10 iMg 7005 41892 585
10 10 IMR 7005 41892 590
10 10 IMR 7005 41892 . 595
10 10 W. C. 870 41940 595
10 10 B W. C. 870 41940 600
10 - 10 W. C. 870 41940 605
10 10 W, C. 870 41940 610
10 10 W. C. 870 41940 615

2. The test was fired through a standard preésure test barrel
using standard velocity and pressure procedures.

3. The Aberdeen Proving Ground chronograph was used for ia-
 strumentation to record the actioun time.

4. All phases of the test loaded with IMR type propellant
was fired prioxr to firing the W. C. ball propellant.

B. Piazo; time-pressure

1, The following groups and quantities were fired for time
oressure using the Piazo electrilc gage.

Humber of Hounds . Propellant Arwy Charge
Normal Primer Heavy Primer Type Lot (Grs.)
5 5 IMR 7005 41892 585
5 5 w. C. 87¢ 41940 610

C., Function and casualty, Mi9a1 gun




1. The following groups and quantities were fired for primer
leaks in the M39A1 gun.

Number of Rounds Propellant Army Charge
Normal Primer Heavy Primer Type Lot (Grs.)
40 40 IMR 7005 41892 585
40 40 W. C. 870 41940 610

I1. Results

A. See attached sheet.
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LAKE CITY ARSENAL

Test Request Nr.

VELOCITY & PRESSURE - ACCEPTANCE REPORT 211258
Nomenclature Lot No Da!» Tested
BElec., 20MM (steel cases) 5 ety
(AMBIENT) Group A (I) _
RECEIVER BARREL TIMES HEAD - GAGE BARREL: TIMES_ HEAD -
No. No. FIRED SPACE RECEIVER No. . No. FIRED SPACE
Elece 64 637 -
Velocity Tested at 78 Feet
VELOCITY F.S. PRESSURE P,S.1. Barometer 29443 Inches
DRY WET — DRY 76 °F
Corr. Moan Corr, Mean WET" 66 oF
Mean Inst, 23384 Moan Inst. 50408 REZM R. H. 59 %
Max. Inst. 3421 Max, Inst. £1800 Instrument Room 76 olp
Min. Inst. 2350 Min. Inst. 48200 Ammunition 70 °p
Ex. Var. Al Ex. Var. JIEC0O Range Temperature 76 oF
Std. Dev. 15,0 Std. Dev, 1000 Velocity Barrel Corr. F.S.
Pressure Barrel Corr, P.S.I.
CHECK AMMUNITION
SHOT DRY WATERPROOF VELOCITY PRESSURE Vit =
ha: IN GAGE Ps1
1 3363 485090
2 5585 £0900
3 2387 §0200
4 3360 482C0
5. 3379 £0£00
5 g 3377 50800
7 3388 50700
2 3412 51400 i
9 3355 51500
10 3377 0300
11 3368 BOSCO
32 3381 49900 -
13 3381 49€00
14 3379 | 51000 -
15 3369 492Q0
15 3278 49800
i7 3421 506C0
i 3385 51500
19 3394 518C0
20 3387 61400 °
Totel | 67674 [3C081C0 i
wean | 3384 | 50405 |
REMARKS:
LM 7005, AL 41313, Chg. 5%3.0
i
-‘3RDCM Farm Ne 25

Rev B Aug 5%




LAKE CITY ARSENAL

VELOEIITY & PRESSURE ~ ACCEPTANCE REPORT

Test Request Nr.
211253 ,

Nomenclature

(ANBIENT

)

Eloca., 2021 (steel cases)

Lot Neo

. IED 27~257
Greup A (II)

Date Tested

RECEIVYER BARREL TIMES HEAD -~ GAGE BARREL TIMES HEAD-
No. No. FIRED SPACE 'RECE!VER No, Nao. FIRED SPACE
Bleca G- 837 -
Volocity Tested at Foet
YELOCITY F.S. f! . PRESSURE P.S.t. Barometer Inches
DRY WET FIRING DRY iE
Corr. Mean Corr. Moan = aon WET oF
Moan Inst. 3395 Mean Inst. 51200 R R. H. %
Mak, Inst. 5418 Max. Inst. 0400 Insirument Room °ofF
Min. Inst. BEED Min. Inst. 6CC Amrmunition °p
=¥, Var. 37 Ex. Var 2800 Range Temperaturo °F
Std. Dev. 125 Il §td. Dev £00 |l veloeity Barrel Corr. F.S.
Pressure Barrel Corr. P.S.I.
CHECK AMMUNITION
SHOT DRY WATERPROOS VELOCITY PRESSURE E— =
No. IN GAGE PSt
"W 3302 | BOTC0 !
A 32985 50409
2 33482 53300 .
I_4 3325 5C200 !
5 33972 1 5068C0 ! |
¢ 3382 | 50700 | . = ]
R S40E £05920 !
I 34.C3 51400 | _ - 1
(I, 3338 49600 ! .
L 10 3400 | 51000 | *
i 3418 52300 j
LR 3379 5lGG
3 5399 | 51800 | i ; :
34310 51900 ’
3381 50800
: 3389 | 52400 | P ]
i7 3381 52308 ®
3416 52200
17 3385 LAPARS] :
i _2n 3413 Sa%00 A
!
Toral 67918 . o !
Geen | 3396 T eI i e S ”
EMARKS
R 7005, &L 4lold, Chege S85.0
|
orpem  Faemma g4

Rev 8 Aug 55




[ LANE TITY ARSHHAL Tast Reguest Nr.
T PO oy T S —— T D —— 2LLEED
FELOLUIIY & PREFEURE = ACCEPTANCE RERGRE]
|vrrr——Th S e A e e M
[ Wi s Lot T ol e Dats Teatled
{
: {
2lege (1 chmeh ] !

1) AV=2E7 ‘

up & (111) |

.I GAGE I EATREL I TIWMES HEAD=
|IE_F.CEWEF? Ke. | Mae = FIRED SPACE
I i | :
o T E]:\c}ly Tooted ot 'fﬂ Fazl
Brrometes 20,40 Inches
== CHY 16 oy
FiIRING \ipen &6 op
2 RO A, Hs a5 %
g Initrarsnt Rosm V6 er
2 Ameanliion 70 “p
i ? ot [ HAange Temporatuca TE o
1;:_‘TI_..I'4-'|..-‘--.1,. | A—— _______Il Bid. B i __:E i ity Hoerol Cerr. F.g. |
|:| Pmisars Barrol Coors P.8.1.
SR SR e— | e CHECF AWMUNTTION |
WATERPROGE | VELOZITY PRESIURE PRI A
i GAGE" Pst |
EO400 [ il - | |
| 61100 _ .
; 4T400 = =
| | 3388 | 49800 == = | =
| s 3405 | sor00 | | -
|4 | 3400 | slo00 _f
7 | =azz| &2500 | . |
s | =400 49800 | 1 —— o =
Lo 3393 | 50900 | .
10 24]4 | 52800 | Bl |
0 3400 | 51700 ! 1_
13 aoman £0T00 i | |
13 3496 51000 i | . B N
4 428 53400 | =
5 34201 56700 =5 | -
1t 3409 | 51300 N & 5 —
T 3304 | 50600 ) I
16 2410 SOS00 | W | IR ——— — -
17 400 L7 [ S i —
o | 3dds| 1120 == Ppd
| Tutal ] 1 ' - - | I
ST ' S Ph——— | !
_taga | B I I D S T L
| REMARK S
MR FO05, AT 41813, Cn B0l L 00

Form No 6
Hev 8 Aug S5

ORDCM




) LAKE CITY ARSENAL Test Request Nr.
VELOCITY & PRESSURE -~ ACCEPTANCE REPORT 211263

Nomenclature Lot No

Date Tested

Elec., 20 {steel cases) : IED 27-257

(AMBIENT) ' Group B (I)
RECEIVER BARREL TIMES GAGE BARREL
No. No, FIRED RECEIVER No. No.

Elec. 64

Velocity Tested at 78 Feet
ELOCITY F.S. . PRESSURE P.S.l. Barometer ) 29443 Inches
DRY — DRY 76 oF
Corr. Mean Corr. Mean WET 66 gl
Mean Inst. 3418 Mean Inst, 52260 || ROOM R, H, 59
Max. Inst, 3438 ) Max, Inate 54400 Instrument Room 76 oF
Min. Inst. 3387 Min. Inat, 49200 Ammunition 70 °p
Ex. Var, 51 Ex. Var. 5200 Range Temperature 76 oF
Std, Dev. 11.0 . Std, Dev. 1300 Velocity Barrel Corr. F.8.
Preasure ‘Barrel Corr. P.S.1.

] CHECK AMMUNITION
DRY WATERPROOF VELOCITY PRESSURE Value P.8

IN GAGE — e PSI

3387 49200
3429 54400
3411 50900
3482 52400
3420 52300
3428 52000
3414 51600
3415 51800
34158 51100
3424 52200
3417 51800
3417 52400 -
3397 50300
3410 52700
2421 52400
3418 52900
5430 53900
35428 53000
3438 54300
20 . 3423 53600

®

Tersl | 68364 1045200
Megn | D438 | 52280

REMARKS
IMR 7005, AL 41313, Chg. 503.0

o (N (o k(B 1 N |

o

o

—
—

&Y
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o

ORDCM E;‘c:z'xxx No a4
Rev 8 Aug 55




VELOCITY & PRESSURE ~ ACCEPTANCE REPORT

LAKE CITY ARSENAL

Test Request n

Nre. 211253

Nomenclature

HAev 8 Auy 5§

Lot No Date Tested
Elec., 20MM (steel cases) IED 27-257 /
(AMBIENT) ' Group B (II) .
RECEIVER BARREL TIMES HEAD - GAGE : BARREL TIMES HEAD-
: Nao. No. FIRED SPACE RECEIVER No. No. FIRED SPACE
BElec. 64 658 -
. Velocity Teated at 78 F eet
VELOCITY F.S. PRESSURE P.S.l. Barometer 29643 Inches
DRY WET HTEG DRY 78 Sip
Caorr. Mean Corr. Mean o WET €6 b
Mean Inst, 3413 Mean Inst, 52035 Rl H. H. 59 %
Max. Inst. 3430 Max. Inst. 54200 Inetrument Room 76 op
Min, Inst. 3317 Min. Inst. 48000 Ammunition 70- o
Ex., Var. 53 Ex. Var. 6200 Range Temperature 76 o F
Std. Dev. 16,0 Std, Dev. 1500 Velocity Barrel Corr, F.S.
Pressure Barrel Corr. P.5.1.
CHECK AMMUNITION
SHOT DRY WATERPROOF VELOCITY PRESSURE E— &5
No. IN GAGE Ps1
1 3428 53200
2 3422. 52700
3 3420 53300
4 3377 48000
| 5 3398 49600
6 3423 53000
7 3425 52600
"y 3395 | 51700 ] :
9 3423 52400
10 3415 51400
R 3414 51000
¥ 3430 53000
I i 2421 53800
e 3424 | 51800
{15 3417 55100 o)
14 3403 51400
17 . 3379 | 51200
18 3424 53500
19 3429 54200
20 3398 50800
[Terel | emzel 1040700 | I ]
ysgs | 3413 | 52035 | |
REMARKS:
IMR 7005, AL 41313, Chg. 593.0
et
ORDCM  FarmNo 24




| - LAKE CITY ARSENAL . Test Request Nr,
’ el 211253
VELOCITY & PRESSURE - ACCEPTANCE REPORT
Nomenclature Lot No Date Tested
Elec., 200 {stecl cases) IED 27-257 ) ,
@
(COLD TEST = GONDITIONED AT =65° F.) Group A (I) L e
RECEIVER BARREL TIMES HEAD — GAGE BARREL TIMES HEAD~
No, No. FIRED SPACE RECEIVER No. No. FIRED SPACE
Eloce. 64 T4£2 -
M Velocity Tested at 78  Feot
VELOCITY F.S. ] PRESSURE P.S.. Barometer °6,.25 Inches
DR WET D ' 20 o
. = FIRING s e P
Corr. Mean Corr. Moan WET 70 o
Mean Inst. 3564 Mean Inst. 54730 ROCH R. He. 61 %
Max. Inst. 3411 Max. Inst. 60000 Instrument Room © &0 op
Min. Inst. 3581 Min. Inst. 5807002 Ammunition 70 °F
Ex, Var. 29 Ex. Var. S30Q0° | Range Temperature 30 oF
Std. Dev. 25,0 Std, Deve ZQCO || velocity Barrel Corr. FiESs I
) Pressure Barrel Corr. P.S.I.
—— CHECK AMMUNITION
SHOT DRY WATERPROOF VELOCITY PRESSURE Vol .5
No. IN GAGE Pt
1 3260 55520
2 3340 22000
3 3373 53500 !
4 S2G1 1 58500
5 3592 1 57800
P 6 3354 BE900
N 3369 | 54200
{
i 2 3340 52700 ] ]
L9 3587 | 50700 |
19 3362 | 54600 | |
1 | 55100 | |
12 53160 |
| 13 54400 | _|
{14 566 | 52700 i |
- 3342 55000 :
6 3265 SOOGS0
7 3383 1800
. 15 3389 56100 L
19 3403 BSAO0 |
o0 3381 | 22500 P
0 i
N P - |
Total | a0 | i |
- B P | i o |
LT, D L Vi ¥ S - = ==
REMARKS: |
i
5
J !
{ |
\ i
i i
|
| |
! |
!
i i
i
' R |
CRDCM  Torm No 26

Rov 8 Aug 35



VELOCITY & PRESSURE - ACCEPTANCE REPORT

LAKE CITY ARSENAL

211253

Test Request Nr.

Nomenclature

Lot No Date Tested
Elsc., 20MM (steel ceses) IED 27-257 ,
(COLD TEST - CONDITIONED AT =65° F.) Group A (II) = .~
RECEIVER BARREL TIMES HEAD — GAGE BARREL TIMES HEAD~
No. No. FIRED SPACE RECEIVER No. No. FIRED SPACE
Elec. 64 742 -
Velocity Tested at 78 Feeot
VELOCITY F.S. PRESSURE P.S.l, Barometer 29,25 Inchee
DRY WET ety DRY 80 oF
Corr. Mean Corr, Mean WET 70 °fF
Mean Inst, 33565 Mean Inst. 63508 REDW R. H. 61 %
Max. Inat, 3391 Max. Inate - 36800 Inatrument Room 80 SF
Min. Inst. 3320 Min. Inst. 49600 [| Ammunition 70 °F
Ex. Var. 71 Ex. Var, 7200 | Range Temperature 80 oF
Std. Dev. 18 ao Std. Dev, 2200 Velocity Barrel Corr. F.S.
Preesure Barrel Corr. P.S.1.
CHEC K AMMUNITION
SHOT DRY WATERPROOF VELOCITY PRESSURE Value =
No. IN GAGE PS1
1 3354 | 54400
2 3368 55900
3 3369 55800
|4 3342 52300
[ < 3355 | 49600
| & 3364 | 56800
7 3320 | 50600
| 8 3347 52300 B »
L 3349 | 52400
10 3370 | 53900
Y 3356, 56600
12 3342 51400
|13 3344 51400
14 3348 54100
13 3363 53500
L6 3325 50100
| 17 3359 53100
|18 3364 | 52800
19 3385 56700
20 3391 504001 1
Totl | 67095 11070100 L
_Mago | B38| 53505 )
REMARKS:
ORDCM Forn No 26

Rev 8 Aug 55




_ LAKE CITY ARSENAL Test Request Nrs
VELOCITY & PRESSURE - ACCEPTANCE REPORT e

Nomenclature Lot No . Date Teasted

Elec., 20MM (steel cases) IED 27-257

{COLD TEST =~ CONDITIONED AT -65° F,) Group A (III)

RECEIVER BARREL TIMES HEAD GAGE BARREL TIMES
No. No. FIRED SPACE RECEIVER No. No. FIRED

Elec. . 64 742

Velocity Tested at 78
YELOCITY F.S, PRESSURE P.S.l, Barometer . 29.26

DRY DR (0] °F
FIRING 4 8
Corr, Msan Corr, Mean WET 70 op

Mean Inst, 3361 Mean Inst, 53863 e AL H. 61 %
Max, Inst. 3377 3 Max, lnst. 56100 Instrument Room 80 oF
Min, Inst. 3341 Min. Inst. 50100 Ammunition 70 °p
Ex, Var. 36 Ex. Var. 8000 Range Temperature 80 oF
Std, Dev. 11,0 Std. Dev. 1900 Velocity Barrel Corr, F.8,

Pressure Barrel Corr. P.S.L

CHECK AMMUNITION
WATERPROOF VELOCITY PRESSURE Valus i

IN GAGE — P8I

54500
56100
56000
56100
54400
55200
54100
52500
50100
54100
51300
52900
53800
55600
50600
54500

SO @ (N O K (B (W TR | e

o

S

PATIS PR PRV P QURN N
0o i o e b [

b
=

| vl | 53769 | 861800,

.
i

geass| | i

REMARKS:
This last firipg is four (4) short of regular test, due to misfires.

ORDCM Farm No 3
Rev 8 Aug 55




LAKE CITY ARSENAL
VELOCITY & PR ESSURE - ACCEPTANCE REPORT

Test Request Nr. 211353

Nomenclature

Rev § Aug 55

Lot No Date Tested
Elec., 200M (steel cases) IED 27-257
(COLD TEST - CONDITIONED AT -65° F.) Group B (I) s =
RECEIVER BARREL TIMES HEAD - GAGE BARREL TIMES HEAD-
Ne. No. FIRED SPACE RECEIVER No. No. FIRED SPACE
Eleca. 64 762 _—
Velocity Tested at 73 Feet
VELOCITY F.S. PRESSURE P.S.I. Barometer 29.25 Inches
DRY WET TG DRY 80 °F
Corr, Moan Corr. Mean . WET 70 op
Modn, Inst. 3369 Wkt 1. 53095 RoM R. H. 61 %
MaX, Inst. 3396 Max, Inst. . 56100 Inatrument Room 80 op
Min. Inst. 3354 Min. Inst, 49200 Ammunition 70 2P
Ex. Var, 42 Ex. Var. 6900 Range Temperature 80 oF
Std. Dev. 1.0 Std. Dev, 1900 Velocity Barrel Corr. F.S.
Preesure Barrel Corr. . ‘P.S.I.
CHECK AMMUNITION |
SHOT DRY WATERPROOF VELOCITY PRESSURE Vaite Fgl
No. IN GAGE Psi
1 3356 55600
2 3396 56100
3 3389 55700
4 3369 51100
i 3364 52600
6 3361 53000
y 3376 53000
! 8 3364 53300
[ ¢ 3354 49200
| 10 3368 49900
Y 3378 53800
12 3371 53700
[ 13 3365 54000
I 4 3380 54100
5 3363 53600
16 3382 55900
17 3355 51100
18 3363 52400
1 3364 51600
i__20a 3354 52200 ¢
[ Totel | 87372 | 1061900
Y 3369 | 5309
i REMARKS:
ORDCM ~ Fosm No 26




LAKE CITY ARSENAL Test Request Nr.
_VELOCITY & PRESSURE — ACCEPTANCE REPORT 211253

Nomenclature Lot No

Date Tested

Blec., 20Mi (sbeel ceses) ' IED 27-257
(COLD TEST - CONDITIONED AT -65° F,) Group B (II)

RECEIVER BARREL TIMES HEAD ~ GAGE BARREL
No. No. FIRED SPACE RECEIVER No. Na,

EleCe G4

Veloctity Tested at 78 F sot

VELOCITY F.S. PRESSURE P.S.I. Barometer 28 .28 Inches
DRY 3 DRY 1Y) °F

FIRING
Corr. Mean Corr. Mean WET 70
Mean Inst, &5 Mean Inct, ) ROQM A. H. 61
Mak. Inst, o Max. Inst. Instrument Room g0
Min, Inst. 2R Min. Inst. Ammunition 70
£x, Var. L Ex. Var,

Std. Dev. i 5td. Dev,

Range Temperature 80 S IP

Velocity Barrel Corr. P.S8.

Pressure Barrel Corr. P.S.1.
CHECK AMMUNITION
WATERPROOF YELOCITY PRESSURE Value r.sl

IN GAGE —— . PS1

3333 47600
3362 51000
3370 53500
3369 53000
3363 51200
3397 56100
3393 | . 55500 |
3802 53000 -

i

I

3330 52000
3352 51600
3345 49700
3350 52LQ’>§
3362 52900
2368 52500
3379 53600
3357 | 52100
3369 53200
3369 54500
3375 51000,
3366 51500

e __.5.75.34...;

C)P.DCM Form No 26
Rev 8 Auy 55




Test Request Nr. 211253

PROPELLANT LAKE CITY ARSENAL LoT No, IED 27-2574
S esss—aisis 95— ACTION TIME - ACCEPTANCE REPORT | PriMer Type  M52R5PI
PRIMER LOT NO.
CALIBER & TYPE
Ctra, 201, P2ll, MB55AL BARREL TYPE llemn
SPECIFICATION REV AMD BARR EL NO. 114
DAYTE OF TESY RDS. ON BARREL 725
ACTICN TIME ACTION TIME ACTION TIME ACTION TIME ACTION TIME ACTION TIME ACTION TIME ACTION TIME
3 2 dilon 576 2.681 |51 2.72 176 2.72 1oy 126 151 176
2 2aE H2w 2071 |52 274 |77 2.7 {102 127 152 177
3 R.63 128 269 |53 2.64 178 103 128 153 178
4 2.04 129 2,65 |54 2.9 {79 104 129 154 179
5 248 123 2.75 155 280 {80 105 130 155 130
6 2,28 |31 2479 |56 2.75 181 106 131 156 181
7 .02 132 2.61 |57 207 182 107 132 157 182
;] %55 1133 2.76 |58 2.70 |83 108 133 158 183
9 L0114 2.63 |59 2.02 log 109 134 159 104
110 203 a5 Z.88 |60 Za68 85 110 135 160 185
s 50 2,78 136 2,70 |6 2.8 135 11 136 161 186
2 2.62 37 200 |e2 2.7 187 112 137 162 187
13 2.38 38 2.75 |43 2.7 38 . 113 138 163 188
2,062 139 2.050 |64 2,06 189 114 139 164 189
S 2,65 140 Sa71 165 2,71 lon 115 140 165 190
i 1¢ «E5% 'y 2.7 [#s 2.09- 10 116 141 165 191
17 2.73 la2 e 7O et 2.04 |92 17 142 167 192
2,75 (43 2.TS a3 2,72 |93 118 143 168 193 j
e 2,68 |4z 2.05 169 2.€0 |9 119 144 169 194 i
A 2.74 143 2a55 70 2.00 |95 120 145 170 195 |
2. e .00 171 2.06 196 12 146 171 196 i
2. 57 |47 2.67 172 .60 |97 122 147 172 197 j
2 2,63 {48 2. €8 i 2.6% loo e 143 173 198 ]
4 2.60 leo ! 2 P, 287 e 124 149 174 159
2.50 150} 20l {75 1 2.78 |00 125 156 175 200
Al 207.08
- . RECORD | Loty !
X 2.0 | L FIRED oy o ) o
Zo4%
TUT VARIATICN 239 | ; RECORDED LY
. 3 [ANRN]
(COLD 7137 « CONDITIGNED AT ~65° F.)
Tronby-thase (25) pcoumds fell o [ire.




Test Réguest Nr. 211253

i i LAKE CITY ARSENAL Lot No,  TED 27-2678 o j
_LPE | LML S| ACTION TIME — ACCEPTANCE REPORT | PRier Tvee _T2A5EL
9 PRIMER LOT NO,
CALIBER &TyPE A
Ctg., 20MM, Ball, M55A1 BARREL TYPE Mann
SPECIFICATION REV AMD BARR EL NO. 114
DATE OF TESTY - ) RDS. ON BARREL 580
ACTION TIME ACTION TIME ACTION TIME ACTION TIME ACTION TIME ACTION TIME ACTION TIME ACT |ON TIME
1 2477 26 257 |5 76 101 126 151 176
2 2.65 |27 2.59 |52 77 102 127 152 177
3 2457 |28 258 |[s3 78 103 128 153 178
4 2.60 {29 2.61 |54 79 104 129 154 179 b
5 2.59 130 2.57 |ss 80 105 130 155 180
6 2,57 |3 2.80 |56 81 106 131 156 181
7 2.58 132 2.62 |57 82 107 132 157 182
8 2.61 |33 2,60 58 83 108 133 158 183
9 2,61 |34 2.55 |59 84 109 134 159 184
10 2.58 135 2,67 |60 85 110 135 160 185
1 .59 136 2.57 |61 86 i 136 161 186
12 2.83 |37 2.57 |62 a7 112 137 162 187
13 9.67 |38 2.58 |63 88 113 138 163 188
14 2.59 |39 2.80 |64 89 14 139 164 189
15 2,52 140 2.83 |65 90 115 140 165 190
16 2,58 |41 2,77 166 91 16 141 166 191
17 2,681 |42 2.64 |67 92 117 142 167 192
18 2,55 143 2,62 |63 93 118 143 168 193
19 2 53 la4 2.66 |69 94 N9 144 169 194
20 2453 |45 2.81 |70 95 120 145 170 195
21 2. B9 {46 2,70 1IN 96 121 146 171 196
2 2.60 147 2.64 |72 97 122 147 172 197
. 23 2e & 48 2.66 |3 90 123 148 173 198
24 2.67 149 2.80 |14 99 124 149 174 199
25 2.69 |50 2.61 |7 100 125 150 175 200
TOTAL -130.45
WE AN 2.61
RECORD LIMIT
| RAX 2o 1T FIRED BY
L MIN 2.52 i
EXTREME VARIATION 0.25 RECORDED BY ;

REMARKS

(AMBIENT TEST)

S S S R ST

SRS

FOHRM NO

oRBEW RTINS

246




CALIBER & TYFE

PRIMER 1.OT NO.

. Test Request Nr, 211253
! PROPELLANT LAKE CITY ARSENAL LOT NO. ILD 27 ~2574,
[ TYPE AL NO, CHG HeTs --—,\ ~ -~ PRIMER TYPE ,“C‘Pl
i TR 7005 TRESE 257 ACTION TIME - ACCEPTANCE REPORT i

Ctra, 2003, Ball, MB2AL BARREL TYPE Mann
SPECIFICATION REV AMD o 2ARR £ NO. 134
. DATE OF TEST . RDS. ON BARREL
ACTION TIME ACTION TIME ACTION TUAE ACTION TIME ACTION THAE ACTICN TIME ACTICON TIME ACTION TIME
) 2.70 12 218 51 2.52 178 2.58 110 126 | 151 17¢
2 Z2.85 tar 2.82 |52 2.53 177 2.51 102 = gy ! 152 177
3 282 28 2.7 1353 Zang |78 2.51 hoa 128 152 178
i 4 2,58 1191 3,082 |54 2.5 179 252 {104 129 154 179
i .85 30|  2.83% s 2.22 |80 2.530 105 2 155 150
6 2.84 I3 281 S6 .58 g8 285 hos 131 156 181
b 2,85 132 2.60 137 2.6C ls2 2 .59 {107 132 157 182
3 762 123 2.5% 8 2.52 |83 2,56 e 133 158 183
g 9 2,58 134 2,02 159 2.66 las 2,635 1109 134 159 184
19 2. 89 |35 2,63 leén 2,546 |as 2,72 {110 125 160 165
BB 2,57 26 2,88 &1 2.67 |86 2.63% 136 161 196
{12 2.05 a7 2.60 162 2.64 |97 259 2 137 162 187
133 2.55 138 2,63 o3 2,685 jeo 2.68 13 138 163 188
Tyg 2,84 39 2,32 |64 2.60 160 2.5% 114 139 164 189
15 2.55 {40 2,684 le¢s 2.89 {90° 2.04 s 140 145 190
I 1s o e85 14 2,81 | 258 i 2,87 ins 141 164 191
j 17 2.65 {42 2.62 ey 2.63 o2 2% E8 1y 142 167 192
{13 2.54 |43 2438 | 2,03 Jo93 2,69 e 143 168 193
i 2,006 144 2.33 j69 2888 Jou 2.59 iy 144 169 194
20 | 2,75 145 2.52 70| 2.80 |95 2.58 l1ze 145 170 195
| _2.56 |4 2.64_ |71 2,57 |9 2.6% N12; | 146 173 196
3 2,50 ja7 265 172 2,60 o7 2,01 1122} 147 172 197
23 | 2.61° j48 2,62 13 2.87 |us 2. 67 h2s {1 173 198
o e 4 2.61 |4 2,60 hee !l |19 174 199
F5 Sa54 150 2.60 i/ 258 has i 150 175 200
GTAL 231,34
AN 2ol 2
| Trecora 1wt
. n% 2.75 | > | Finso oy
2.51 | |
EXTHEME VARIATION .20 ] ' o !'weconpep o
ARKS
@ (8MBIMIT TEET)
Trirbeen (1'5) vednde Failad fo fire.
!
{
. . 1 ]

FORM NO
20 lay 55

4
246




LAKE CITY ARSENAL
VELOCITY & PRESSURE —~ ACCEPTANCE REPORT

Nomenclature | Lot No . Date Teeted

Ctg., 20MM, Ball, MS5AL IED 27-25TA
IED 27-257B

RECEINER SEARREL TR GAGE BARREL
KNEX vy EARED: RECEIVER No. No.
FPiston [hole locati¢n 2.1007 Elec. 2 Piezo
Pistonjhole location 4.388" Elec. 3 Piezo

Velocity Teeted at
VELOCITY F.S, PRESSURE P.S.l. Barometer

DRY DRY
FIRING
Corr. Mean Corr. Mean WET

Mean Inst. Mean Inst. ) RCOM R. H.

Max. Inst. Max, Inst. Inetrument Room
Min. Inst. Min. Inat. Ammunition

Ex. Var, Ex. Var.
Std. Dev. by ] Std. Dev.

Range Temperature o F

Velogity Barrel Corr. F.S,.

— Preseure Barrel Corr, P.S.I.
Da de CHECK AMMUNITION

& oo Ce
PoRAX ANDERERODE ' T RRESSDRE s T,
TED 27-257B IED 27-257A 10 G a7 IED 27-257A =

3374 3380 3338 3370
3367 3372 3369 3360
3588 3389 3399
3385 3396 3378
3380 3377

,
- OSBRI T N T R PR g

[=4

-

)

—
1%

—
-

Totol

_Maen
REMARKS:

Round Nr. 3 of Group &. did not rocord on the oscilloscops

Thres (3} rounds of Group d. failed to fire.

Groups ¢. and d. wers fired in a pressure barrel with the p&ston hole located at 4.38¢

inch,

MR 7005, AL 41312, Chm, 55% sra.

YELOCITY PRESSURE

ORDCM _Farm iie 26
Rev £ Aug 55




IED=-MIR NO 1Ll

MALFUNCTIO! I VESTIGAT (0N LEPORT

AMMIRIITION LOT NO: 27-257 B QUANTIfY 2

ANY

P R—.
3 - .

TYPE OF MALFUNGTTOM MISFIRE ELOUESTED BY |

i

t a—

AMMUMITION TYPE 20 MM INVESTICATION BY

APPLICARLE SIP: FAPD NO. GP-19

LSPECTION RESULTS

PRIMER ASSE 1LY

VISUAL EXAMINATION.

SAMPLE
NO. L. Top edge of outer cup deeply scratched all the way around. Button deeply
scatched.
2. Punch out in outer cup not complete; extends over insulator approximately
1/5 itt's circumfercnce. Does not touch button, but button has what appears
to be a scorched spot on it, indicating that there had been a connection
betwcen outer cup and button and that it burned off.
CAGTNG
ABBID.  DIA.O. BRIDGF BUTTON
SAYPLE HEIGHT  CUP THICK DEPTH
0. 1. .238 .3305 179 .0035
2. .2hlk .3305 .151 .007
RESISTANCE
SAMPLE
N0. 1. L00,000 Qhms.
2. 16,000 "
PELLET
COND IT IO WEICHT
[iLc Very soft pellet, no consolidation, appeared moist, mohiture
conbent checked at .27%7. 2.72
ZR Normal appearing pellet 2.84.

REMAGKS




Listed below are resistance values as recorded by the Aberdeen Proving
Ground chronograph ohmeter for misfires encountered in the test.

0 Lot IED 27-257A;

©

Ambient Test Cold Test

Ohms Resistance

Ohm= Resistoance

3.0 mog. 5.0 mog.
2.5 mog. 3.2 meg.
) 7.5 mege. 5.1 meg.
6.C moyg. 5.3 meg.
4.6 mege. 10.0 mseg.
9.2 mege. 7.2 meg.
1.6 meg. 3.6 meg.
9.3 meg. 8.3 meg.
4.2 moeg. 9.7 meg.
11.0 meg. 7.0 meg.
50 K %Soo,ooo) 11.6 meg.
g
17.0 pesleyeapy 46 .0 MeZ.
3.6 mofe 7.5 meg.
1.3 meg. 700 K (700,000)
10.5 mog. 32.0 meg.
2.5 meg. 26.0 meg.
11.0 meg. 10.7 meg.
4.2 meg. 1.0 meg.
2.4 meg. 4.8 meg.
7.6 meg. 7.3 meg.
11.5 meg. 10.7 nmeg.
20.0 meg. 6.0 meg.
6.2 meg.
13.0 meg.
4,0 meg.
6.6 meg.
5.8 mage

Lot IED 27~25738:

Ohms Resistance

1z X
7.8 meg.




APPENDIX 3

VELOCITY, PRESSURE AND ACTION TIME CHARTS
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APPENDIX C

DISTRIBUTION




DISTRIBUTION

Commanding Offlcer
Ordnance Ammunition Command
Joliet, I1linois
Attn: ORDLY-AM
ORDLY-A1
ORDLY~A]DL
ORDLY-QTSA

Chief of Ordnance

Department of the ‘Army

Washington 25, D.C.

Attn: ORDIM, A.E. Dellastatious
ORDTS, C. L. Thulln

Commanding Officer
Frankford Arsenal
Bridge and Tacony Streets
Philadelphia, Penn.
Attn: ORDBA - R & D Group
Small Arms Ammunitlon Divislon
Mission Office

Department of the Navy

Bureau of Ordnance

Washington 25, D.C.

Attn: RE WLA, Dr. Wintermoyer

Armed Services Technical Informatlion Agency

Documant Service Center
Arlington Hall Station
Arlington i2, Virglnia

Commanding Officer
Lake City Arsenal
Independence, Missouri
Attn: Master Flle

Commanding General
Ordnance Weapons Command
Rock !sland, 111,

Attn: ORDOW-TY, Mr. Wallen

Commander

Ogden Air Material Area

Hill Air Force Base, Utah

Attn: OOYITE, Mr., Harris
GOYES, Mr. D. Jensen

No. of Copies

— N -

10



*DISTRIBUTION (cont)

Na of copies

Commanding Officer

° Picatinny Arsenal
Dover, New Jersey
Attn: ORDBB-DX3, Mr. Kauf 1 =

ORDBB-DC1, Mr. Westo 1
Commander
o Naval Ammunition Depot

Crane, Indiana
Attn: Mr. A. V. Maas T °
Dover, New Jersey
Attn: Small Arms Branch, Mr. E. Read 2

Air Proving Ground Center
Eglin Air Force Base
Florida

l
|
|
Commanding General
Ordnance Special Weapons-Ammunition Command
i
Attn: PGTZM-3, Capt M. Varous | J
J
i
|
|
|
|
i
|




