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* Tne hi hest average rate of fire observed was 837 shots
~ per minute. A&t thig speed the ring spring baffer was driven
s0kid and thé M1 feed railed to maintain its winding. The

_fcrces at the trunnions were not ‘excessive.

\?fd~_‘ ,-’u;}\, An avergge raue of . dppfoxlmdte¢y 7RO, shots per mlﬂute'
s, . _ . 1B the highest rate that ciun be expected with proper funce
C¥ e tioning of the gun and feed
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INTRODUCTION

L. The Chief oif Uprdnance directed 1
APG 472.5/317-790 that an investigation b

highest possinle rate of fire and still nmaintain ploper 1unc-

tioniny of the cun.

0. tinere erould e sufiicient recoil to maintain
windine o7 the ML Teed;

Proper tmnctiloning of the gun in tils test 1z deld

h. “*he veiccitr o *the »alt ehoid e low cuoush 50
. S E ‘
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3
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1lL ot be artven selid;

¢. the trormion reactions should be reasconabliy icw.

Aroq past iring

o

oo

s the “pliocwing had heer gbserved:

a. The gun recoil distarce was decreased as the rate

it

of I'ire was inecreased by enlarsing the jfas vents.

driving spring or . vents eurred whe
l'\r‘i —j

xil
ca:nie Jjus t heforg tn
i

Sun returned into

A
battery afbter rocoil

¢. wWhen the rate or fire is increased L tns sno
o the driving spring (a’l clge remaining coustant), the t
ratic betwesn the recoil de the COunter—recoil 0. the ool
apuroximately 132, Wi n a surticientiy strong sprins this
beccomes approximately L:L. '

d. The tTime orf counter recoil of the Dholt is shur

with a coil 3spring bacyx pilate bulter pius a stroqsy driving

e. The ccll sprin- nu’fer was coipressed solid at
approximately 675 shots per minute, while the ring spring b
seened not to o solid antil a rate of Tire above 747 shots

pliisnte was reached

LT r;t» of Jirve for any one condition
ri the impzet between

of

A

5
2

4. rrom thie mbhove anarVdf‘ove*t-appeared ot tho M1
adarter was not saitsble for this test, inasmuch as certuin
ady nbtmenuv ir trne recoll oi tne -~un m;st ne muds as the rate

A
or Tire was increased. The standard tfront Sprivg 4a
Svigctad beesuse its recolil sprin. prodaced a neh Fa
e¢rilnter-recoll and was mcore easily adjusted. To eliminate
high couunter-recoil iorces, the air piston was repiaced by
ring spring counter-recoll unit.
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MATERIEL AWD APPARATUS

-

£, The 7ollowing materiel and apparatus was used in this
test: '

a. 20 mm Gun, M2 (0Lds), No. 30013; Tube No. 30C21.
Eounds fired previous to this test, 5307.

b. adapter, Ml. Standard front spring witn air plcston
repiaced by a ring spring counter-recoll unit.

¢. Bolt, latest type extructor, solld siides and
floating firing pln.

d. Buffer, eombination coll and ring spring.
e, Feeds, Ml; Drum.

7. Ammunitiomn, Ball. Lot Hos. 3-50243-259 and
1-50422-7. ‘ -

, g. One solenoid coil plus the cathode ray oscillograph
to obtain cyclic rate, o

h. Pilezo-electric rases and the cathode ray oscillograph
to determine the forces at the trumnnions:.

i. A displacement-time camera to record the movements
of the gun and bolt.

PHOCEDURE AnD RESULTS

6. Two short driving springs were selected: one with a
‘ree height of 23.7 in. (k = 7.7 lbs. per in.); and the cther
with o free héight of 23.2 in. (k = 7.2 1lbs. per in.). When the
size of the vents was varied (from.068 to .080 in.) it became
apparent that the stronger spring produced the better rates of
fire, therefore the weaker spring was discarded. In order to
malntain suifticient recoil to wind the M1 feed and to keep the
impact between bolt and buffer .ear the end of counter-reccil,
the agsembled height of the recoil spring was varied (11.94 in.,
1i.44 in., and 11.31 in.). : ' .

The hlghest average rate of fire for a 7 or 10 round
burst was 837 shots per minute, This was obtained with: driving
spring, free height, 23.7, k = 7.7 1bs/in; gas vénts, .080 in.;
assemnbled length ol the recoil spring, 11.31 in.; and the breech
lock ground on the upper rear ccrners, '

7. VWhen the above assembly was Tired with the M1 adapter
replacing the coll and ring spring units, the resulting ratss of
fire were much lower. The drum feed with a muzzle brake was
also tried. o '
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8. The ‘orces at the trunnions were determined. The
greatest rorces observed were: 1in the direction of recoil,
1260 ibs.; in the direction of counter-recoil, 2010 1lbs.

9, The functionning characteristics of each round are given
in Tables 14 and 1B. Supplementing these tables are the follow-
ing charts: PFigure 1, Displacement vs. time tracing of a slngle
round taken from a ten round burst; Figure 2, the velocity of -
the bolt at the end o unlockin: and at the beginning of buffer
compression, the firing pin veloeity, and the buffer compressilon,
a1l as funetions of the rate of fire; Figure 3, Callibration
curves of the recoil spring and counter-recoil ring spring unit.

ACCUHACK

10. The ‘oilowing accuracies apply to the reading of the
records ounLy.

a. Displacements, + .03 inch.
bh. Trunnion reactions, + 20 ibs.

c. Cyciie rates, + 3 snots per minute.
DISCUSEION
11, In the above test it was noted that:

a. As the rate ot tire was increased througzh the
enlarging of the gas vents, the recoil distances hecame shorter.
Tnis was to be expected, however, since the Ilncrease in energy
expended Lo bLiow the bolt rearward with greater velocity detracted
from the snergy of the recoil of the gun,

b. At & rate of ire or about 800 shots per minute,
the ring spring but'fer vas driven solid.

c. Alzo at the rate of fire of 800 shots per minute,
the movement of the un was toco Tast to allow the [eed to
Yunction nroperly. Conseguently, even thousgh some of the recoils
were sulliclently Lony, the feed lost winding on every round.

d. ke maliunctions of any nature were observed, except
the ron-winding ol the feed at the rate of fire mentioned.

- 12. Although comparatively Cew rounds were Pired, there are
indications tnat rmich hisher retes of 'lre could be obtained),
depending, however, upon some ratuer drastic changes in the gun.

ae o0

, =
The most Important changes are
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2., A readjustment oi the 1 adapter ror shorter

5

n ol the Lack »niate huller.

e. The use of the drum Teed or the desipn ol a rew
Ceed (preferabiy o bullt-in feed diverced from the recoll o
the gun) w“lkh wiii Mnetian much more quickly on shorter recoil
distances,

3. Th=z readjustment ol the dddpte? will be simple in that
X

il
the Inttial conpression ci' tne coil spring should be ircrsased
to approximataly 80 1bs. (The rate of the standard coil spring
is giriost the sam= as thut of the coil spring in the M1 adanter.)
14. The back ;]1tp h.iJer cur: be edesigned to incloss &
mich heavier eoil s;ring. (A sketeh of = proposed change 1s

1sicladed herewfth.) Based o a rate o 1000 chots pur minute,
the bul'fer srring should have: Jaitial compression, 700 1lbs.
and k, 2200 1be. per iuch. With +thesa characteristics the
back plate will be abie to ahsorb the ernergy ol the bolt when
it hits the builer al approximately 40 ft. per second.

15, Due to the censtruction of the gun there are three
sources o ensrgy which may be tupped to operate a mechanical
Teed, These are: (1) the recoil of the entire g, (2) the

as piston, and (3) ths bolt., The M1 "oed, wound by the recoil

of tae gun, Is lairly satislaclory at rates of “ire up to 720 shots

per minute, but aoes not Junchbior au speeds ahove 800 shots pen

mindte.  Viadiog of the ML [ced has been accomplished tarcuch

the action o the gas piston rod, bxt the rate o7 fire was
refatively low even thouph the ﬂ'“ veuts ware considerably enlarsed.

At 1N bpeed, therc”ore, either tre drum Teed wust be used or

a feed constructed that is not aitogetnar dependent or. the recoil.
The power Tor such a “eed msy be cbtuined either from the holt

or from & combination of the recoil and gas cylinder piston red.
From automatic suns already in use it appears that power from

the bolt could be nsed more gimply and oy icientiyy vet it is
doubtiul 17 a rate o7 Tire cgual to tnat of 4 drum “eed could

b= obhtained. '

16.  Rates of Jire above those cobservad in this bost nay
also be obtaincd by

a. Cuttirg down the time in which the boit is locked.

b. Increasing the Jorward velncity (Firing win
valoeity) ol the slides.

¢. Increasing thz rearward velocity of the bolt

d. Irncrexsing the Jorward velocity of the bho.
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17. In order to decrease ths time that the bolt remains
i1: the locked nositicr, it is pcssible to increase the disnetsr
o the pas vents, to move the gas nort rearward so that
unilocking occure sooner or to combine bu ol thase methocde.

18. If the Forward velocity (1Lr1n pin velocity) of the
des iz increased, the Sirine ot the p_imer can he accompiished
@ :

a1 1z
riore gquickly, thereby reducing tne time per cycle by 2 or 3

mill-seconds., Increasing the firine pin vwelogity is effected
by grinding the upper and Lower rear edges ol the breech lock
arxl th= Llower rear edyges ol ezen sllde 2o ag Lo logsen con-
sideravly the mnd“f betueen breech lock and siides when locking
occurs. riring pi in velocities approachiing thne teriminal velocity
o’ the boit may ©ve obtaiined in this anner.

19. The rearward velocity of the bolt is o funetion of
the blowback pressure at unlocking and the velocity with which
the gas ﬂvlindmr rod wmoves during the last cuaartsr inch o its
trave., Increaslnb this pearward velocity can bs brought about
gither by enlarging the zas vents or by movin: the gas port
reaTwara. ‘ :

20. The Torward velocity of the elt mey be increasaed by:
&a. A coil spring in the bulfer (with low hysteresis)
so tnat the velocity of *he holt when 1t leaves the buiifer is
gquivalent to the velocity iinon impact.

b. A proper selection of the driving spring.

CORCLUEION

<i. The sJollowing conciusions are drawn:

a. The gun as isg, when equlpped witn a ring spring
purfer ang Uroyerly seLccUed gas vent, driving spring and recoil
gpri Ly CaI be made to Jire 7.u shohts per minute withoat undae

hardship on the mechanism.

b. Ther is suiiicient evidence Trom the .Jirings to
sh that tne rats o Tire may be inereased to approxinately 1000

noew
shots per ninute by:

1) Proper aijustument of the recoil and driving
sorings =nd gas  vents,

2) Using the drum Jeed or constructing a feed
wiich will operate nuch fastsr and o less

recoll taan tne i feed.

3) asigning a back plate buffer capable of
absorbing abt lewst 1430 1lin.-1bs. of energy
before coing solid.



¢. Lxcessive erush of the iorward end of the case and
gouging ol the rim may occur at this speed, but this wus not
indicated in the Jirinss.

.

22. The .unctioning ol the gur zs givew in tanis report is

in relation to a very rigid wmoant. Wwhere the degree of rlexibility
is dirferent, a diffurence in the

f cdunctioning wii. probably be
noted.
R m

. ., Cronin
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DISPLACEMENT - INGHES

;SLOPE PROPORT!ONAL
/ TO" TH; vsgocnv _

S RATE  OF FIRE
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TABRLE I

Results of Increasing the Rate of Pire
20 m/m Tun, M2 {plds), Ko. 30013, Tube MNo. 30021; Feed, ¥l (C.F.S.)
Buffer, Combination Ring and Coil Spring

Gun Arm, Yax. llax. Velocity of BRolt Firing Position of Slides RBate of Fire
Rd. Lot No. Recoil Buffer at at Fin Relative to the Per
No. Compe unlocking beginning Velocity Bolt at beginning Round  Average
of buffer of unlocking
in. in, f/s £/s f/s in. s/m

Standard Front Recoil Spring and Edgewater Ring Spring Counter-recoil unit.
Gas Vents, .063 im; Driving Scring, iree ht. = 23.7 in.; k = 7.7 1bs/in. Recoil Svr. Ass. Ht., 11.31 in.

5310 Ball .75 3 260 15.5 9.3 .12 652
5311 3~502L3- .71 L7 25.9 - 12.0 .15 668
5312 259 .59 d2 27.9 - 12.5 W11 660
$313 79 i3 28,1 15.3 12.0 .13 653
531 .21 A 27.9 17.0 11.9 .10 678 657
5315 .23 113 28.3 15.7 11.5 .09 663
5316 86 Al 28,3 1.2 9.5 .1k 660
5317 .83 — 26.2 - 11.9 .10 636
5318 AL A2 27.6 —-— 11.9 09 687
5319 _— — 28.9 17.6 13.0 .09 —

Gas Vents, .075 in. Driving Spring, "ree Ht. = 23.7 in.; k = 7.7 1lbs/in.

5320 " .85 .55 31.8 — 9.5 .20 728
5321 .72 .55 29.2 —_— 10,7 11 723
5322 Tl .Sh 30.% — 12.56 .09 717
£323 .76 Sl 29.9 - 9.7 .15 721
5324 77 — 30.0 — 12.5 A1 712
5325 .85 — 28.6 — 1C.7 .13 694 709
5326 .85 — 29.1 - 12,2 .09 698
5327 .81 52 29.9 — 10.9 .09 692
5323 .85 — 29.1 -—_ 11.5 .15 701
5329 8L - 30.2 _— 12.3 .09 707
5330 - —_— 31.7 - 11.7 — -—



Gun
Rd.
Mo,

Amm.
Iot No.

Max.

Recoil muffer

ine

Gas Vents, .075 in., Driving Spring, Free Ht., = 23.2 in., k = 7.2 Tbs/in.

69
59

71

e
72
77
76
.76

.SO
.82
.33

Max.

Comp.

ine.

052
osh
.53

.52

Results of Increasing the Rate of Fire
20 m/m Gun, M2 (0lds), Yo. 3001%, Tube lo. 30021; Feed,

AT
TARIE T

Ruffer, Combiration Ring and Coil Spring

Velocity of Bolt

at

unlocking beginning Velocity

/s

SR N

29.3
30,2
30.2
31.5
29.5
29.1
30.2
31'3
29.1
29.3

at

Firing
Pin

of buffer

r/s

26

ok

/s

9.0
12.6
12.6
11.0
10.2
11.0
12.6

9.9
10.1
10.1

8.7
10.4L
10.5
10.Y

Position of Slides
Relative to the
Telt at beginning
of unlocking

in.

Lk
.08
1
.08
11
11
.12
.08
.10
lll

.17
O
13
09
.13
13
<k
0%
.12
.13

1 (C,F.S.)

Rate of Fire

770
743
750
752
733
735
720
7hé
7h0

722
137
715
137
765
712
71
727
716

Per
Round  Average
&/m

7L3

727



TABLE T

Results of Increasing the Rate of Fire
20 m/n Cun, ¥2 (0lds), Yo. 30013, Tube No. 30021; Feed, ¥1 (C.¥.S.)
Buffer, Combination Ring and Coil Spring

Gun Arm ax. Max. Velocity of Bolt Firing Position of Slides Rate of Fire
Rd. Lot Vo. Aecoil Buffer at at =in Relative to the Per
No. Comp. unlocking beginning Velocity  Bolt at beginning Round  Average
: : of huffer of unlocking
in. in, £/s £/s £/s ‘ ina &/m

Yents, .075 in., Driving Sorinn, Free Ht. = 23.7, k = 7.7 Ibs/in.

5351 72 — 30.8 _— g.9 1l ™7
5352 -67 - 30 oh - 13 oO ‘03 716
5353 .70 — 31.0 — 10.6 09 722
535l .18 - 31.7 — 5.5 21 715
5355 .79 - 32.5 — 12.1 1 7L8 725
5356 Th — 31.0 — 10.3 .10 721
5357 .57 - 32.2 — 10.6 .09 715
5358 .78 —_ 32.5 - 10.8 .11 717
5359 3 076 — 32 .8 - 903 .11 'f'é';
5360 — - 31.7 - 12.9 .12 -—

Gas Vents, .075 in.; Driving Spring, Iree Ht. = 23.7, k = 7.7 1bs/in.; Ground Breech lock

5361 .32 .51 30.7 23.2 9.5 .12 773

5362 .63 32,0 13.5 .09 . 755

5363 .63 33.0 12.1 1k 766

5364 .65 32.0 172.9 W12 735 46
5365 .70 29.3 13.9 .09 722

5366 .76 35L.0 11.1 .10 h7

5367 , .75 o 3.7 .k .08 , 739

5368 .75 32.0 13.7 .09 717

5369 .Th 31.7 12.3 .09 76l

5370 —_— 33.3 .4

.09 _—



TARLE I

Results of Increasing the Rate of Fire
20 m/m Gun, 12 (@lds), lio. 30013, Tude Ne. 30021; Feed, ¥1 (C.F.S5.)
Buffer, Combination Ring znd Coil Spring

(un Amm. Vax. Max. Veloeity of Bolt PMring Position of Slides Rate of Fire
Rd. Lot To. Recoil TRBuffer at at Pin Relative to the Per
Mo. Compe unlocking beginning Velocity Bolt at beginning Round  Average
of buffer of unlocking
in. in. £/s /s f/s in. 5/m
5371 .71 59 33.0 26.9 9.7 .21 800
5372 .56 53 31.% — 15.54 .10 789
5373 50 . 31.0 — 12.6 .08 615
53?11- 06? - 33 °6 -— 1109 .08 816
5375 51 33.0 — 1.3 11 74 747
5376 .75 32.2 - 11.0 A1 7h0
5377 .73 ' 31.6 _— 10.6 .08 ™2
5373 .79 1S 31.6 — 11.7 .10 737
53?9 078 31.9 - 11-’4 o:ul ?h—l
5380 - 31.6 - 12.8 .08 —
5331 .75 - 32.2 - 9.5 13 ™7
5382 £5 — 32.7 — 11.5 W12 778
5383 56 - 32.7 - 11.hL .10 ' 675
533} A0 — 31.5 - 13.1 .10 743
5335 .75 — 32.2 10.9 .10 754 7k
£336 A5 - 33.2 —_ 15.7 A 706
5337 .73 -— 31.6 — 16.0 .07 735
5388 073 i 3)4-:'4 1.3 -1 -O? . 766
5329 .85 — 29.4 — 13.2 .1k 714
5390 _— — 33.0 — 12.7 .11 —_—



TABIE X

_ Results of Increasing the Rate of *ire
20 m/m Gun, M2 (@1ds), Fo. 30013, Tube Mo. 3u021; Feed, X1 (C.F.S.)
Buffer, Combination Ring and Cfoil Svring

Gun Amm. lMax. ax. Velocity of Bolt Firing Position of Slides Rate of Fire
Rd. Iot Ho. Recoil Buflfer at at Pin - Relative to the Per
Ko Comp, unlocking beginning Velocity  Bolt at beginning Rourxl  Average
of buffer aof unlocking
ina ine £/s f/s f/s in. §/m

Assembled Ht. of Recoil Spring 11.9L in. Vents, .080 in.

5351 ’ .87 —_ 32,1 - 9.3 .16 734
£392 .98 —_ 33.6 — 12.4 .11 715
5393 W57 - 32.2 - 11.9 .08 735
539h- 098 —_— 33 OO hanadl 13 [ l 008 733 '
5396 .86 — 33.0 - 13.0 .11 728
5397 .86 —_ 3L.h — 12.3 11 707
£3%8 86 - 31.0 — 12.0 .07 722
5399 .87 — 33.0 -— 12.8 W12 754
5L00 —-— - 33,0 _— 12.9 .08 _—
Assembled Ht. of Recoil Spring 11.31 in. Vents, .080 in,
Shol -59 -— 3)-‘-'0 — 90? olh 830
cL03 .51 —_ 35.1 — 11.3 .11 789
chos 62 —_ 33.0 - 13.6 W11 780
5L06 63 — 33.6 — 12.8 .11 : 789 801
51,07 .55 — 36.6 —_ 13.3 .07 79% .
5,08 - - 35.8 — 13.3 06 794
5L09 — - 39.0 - 1.5 .0l —



TARIS T

Results of Increasing the Rate of Fire
20 n/m Gun, 12 (0lds), lo. 30013, Tube No. 300213 Feed, M1 (C.F.S.)
Buffer, Combination Ring and Coil Soring

Gun Amm. Hlax. Fax. Velocity of BDolt Firing Position of Slides Rate of Fire
id. Lot Mo, Recoil Duffer at at Pin Relative to the rer
No. Comp. unlecking beginning Velccity  Tiolt at bherinning Round  Averare
of buffer of unlocking
in. in, f/s /s £/s in. s /m

Reccil Soring Assermbled Ht. = 11.31 in.; Vents, .030

5410 .50 59 33.2 27.8 2.3 .20 8L5

hly L8 N 33.L 27.2 1%.9 RS 305 -

gli12 57 .63 33.2 27.1 15,0 .08 811

£h13 .23 61 35.2 25.L 13.8 14 R05

gl .55 51 3h.2 23.2 18.h .08 323 910
gh1g .58 50 3L.6 25.7 12.6 07 803

chlé lost lost 35.0 33.9 13.L lost 800

5h17 - — 3L.6 — 1.9 - 738

5L18 _— - - -— Ul - : lost

cL19 — — 3h.9 31.9 — _— —-

Vents, .080 in.; Muzzle brake and drum feed

£L20 L7 01 36.7 20.7 9.5 .22 8L8

sL21 39 — 36.4 29.7 1.4 .06 775

5,22 Ll .52 36.2 26.L 11.9 L12 775

sL23 — — 36.2 30.0 15.2 .07 784

ch2l _— - 35,8 26.0 15.0 06 77h 783
cL25 NI .5l 3h.7 25.5 13.0 .13 169 -

526 — — 37.5 29.0 15.0 - 77L

sL27 - .55 37.9 27.3 12.0 _— 79l

gl 28 —_ Y 36.2 3.8 15.0 - 798

5L29 — - 3L.7 30.0 1.1 - —

\



TABIE I

Resnlts of Increasine the Rate of Fire
20 n/m Gun, 172 (0lds), Wo. 30013, Tube Mo, 20031; Feed, M1 {C.F.S.)
Buffer, Combination Ring 21 Coil Spring

Gun Amm, Max. Hax. Velocity of Bolt Firing Position of Slides Rate of Iire
Rd. Lot No. Recoil Buffer at at Pin Aelative to the Per
No. Comp. unlocking beginning Velocity Bolt at begining Round  Average
of buffer : of unlocking
in. in. f/s f/s f/s in. s/m

Vents, .070 in.; Recoil 8pring Asserbled Ht., 13.31 in.; 1 Feed

5430 NS A6 3k 15.8 9.5 .13 667
Sh3l b6 .29 29.8 23.6 ih.5 .10 704
ch32 — .51 29,2 22.9 13.6 07 738
ch33 .65 .E6 32.3 23.6 13.4 L11 765
cli3l .63 .50 32.3 25.9 1.6 .08 176 751
cl-35 .7k .51 28 .6 22.6 — .03 727
5436 .88 .5l 27.0 2c.6 12.9 .08 7.2
5437 81 .50 25.5 21.0 11.8 .23 794
538 69 B4 31.6 25.0 10.6 .17 792
chi39 —_ 52 31.6 26.0 1¢.8 .10 _—

Vents, .070 in. Recoil soring asserbled Ht. 11.hh in,

SLLO NN .03 29.5 22.0 3.6 .13 737
sl 65 .5h 27.3 23.6 15.2 .03 751
Shi2 .72 51 29.9 23.6 13.0 W11 721
Shli3 .72 18 30.L 22.4 12.1 .19 710
Shidy .70 - 28.L 22.8 12.1 .13 707 732
SLLS o 50 33.2 25.9 10.6 13 739
SLi6 .75 .Sh 33.2 25.6 1.5 W17 L8
SLL7 B3 -— 32.0 26.4 — - 736
Sula ogh lE 33 n2 26 -J_l - - ?39
sLL9 —_ — 33.9 26.4 12.4 .12 —



TABIE T

Aesults of Increasing the Rate of Fire
20 m/m Cun, Y2 (0lds), ho. 30013, Tuoe No. 30021; Feed, il (Cof'eS.)
Burfer, Corbination Iiing and Coil Spring

Cun Amme Haxoe lfax. Velocity of Bolt Firing Position of Slides ate of Mire
. Lot Yo. Recoil Buffer at at Pin Pelative to the rer
No. Corp. unlocking beginning Velocity 3olt at beginning iound  Average
of buffer of unlocking
in. in. i/s f/s f/s in. s /m

Adapter, Mlj Vents, .070 in., Driving Spring, Free Ht. 23.7 in., k = 7.7 lbs/in.

5470 .85 — 33.2 — 9.9 .20 722
sL51 .98 - 3.3 - 13.2 W22 7383
che2 1.07 _— 33.8 — 15 .8 07 714
5453 1.0k — 3h.C — 12.7 i 720 719
sLEl 1.06 —_ 3h.3 — 13.3 .10 707
clL5s 1.04 - 3.1 - 1.5 .1 713
gh56 ' 1.3 _— 32,0 — 12,6 .13 702
cLe8 1.07 - 33.2 —_ 12.8 .13 728
-— 32.7 — 18.3 . .10 _—

5h59 -



TABIE II

Trunnion Reaction Maxima
20 m/m Gun, M2 (olds), Mo. 30013, Tube 30021
Adapter, Standard Front Recoil Spring ard Ring Spring Counter-recoil Un1t
Feed, M1, Temperature 78°F (Approx.)

sun Recoil Ctr.-Rec. Max. Wax. Rate of Vel. of Hoit

Rd. Force force Recnil Buffer fire at beginning

No. dist. Comp. - of buffer
los, 1bs. in. in. shots,/m f/s

Recoil Spring Assembled Ht., 11.31 in.; Vents, .030 in.j

. Driving Spring, Free Ht., 23.7 in., k = 7.7 1lbs/in. tver

cho3 1150 25610 &7 .59 843 30.9
ool 1250 2210 T W53 51 84,8 30.3
165 1210 199 3R 61 827 29.9.
5L66 1160 1570 .55 ,52 L, 830 30,9
clLis7 1300 1770 .59 .56 812 29.8
2L 1150 2100 61 .60 308 29.8
5459 1190 22110 Ny - _— -

51,70 1170 2010 &9 .61 339 30,3
oL71 1280 1550 .52 51 871 25 .2
BL72 1170 21,30 .53 61 323 337 23,6
5,73 1260 1200 .57 62 320 29.8
shh 1200 1,50 .56 b1 83l 32.2

5L75 1120 1850 .61 .63 — 31.0

55
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