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From: Commander, Naval Proving Ground n
To: Chief, Bureau of Ordnance JUL 131953

Subj: NPG Report No. 1119 "Test of Oerlikon 20mm
Machize Gun Components"; corrsction to

BEnocl: (1) Corrected Pages 7 and 8 and Table I,
Appendix (A). of Sutject Report

1., The subjeet report dated 20 April 1953 was re-sexamined
at the Wavel Proving Ground, and some ¢f the rate-of-fire
data contained in Table I, Appendix (A), were found to be
in error. Although these errors do not affect the quali-
tative results and ocaclusions, they 4o affect the magnitude
of the comparisons made in paragraph 1l0b,

2. In order to facilitats corrections to the subject rspors,
enclosure (L) consiats of pages 7 end 8 and Table I, Appen-
dix (a), which can be substituted as such into the report,
Also, on page 1, paragraph 4, chenge "635 r.p.m." t2 read
"E40 r.p.Mm." .

Copy vo: J. ¥, SYRNE
BUORD fAd:e“
BUORD snez,
BUORD (Re5)
Ghse? of ovd
C O ° - DERGS £ A e o
Department of the Army gyﬁ‘ii‘é:;f\?,“
Attn: ORDTX-AR :
Coumanding Goneral,
Aberdeen Proving Ground
Aberdeen, Maryland
Atta: Technical Information Section
Development and Proof B8ervioces
Commarder, Operationsl:Developmeni Foroe,
U, S. Atlantic Fleet, U, 8. Naval Bease,
Norfolk 11, Virginia
Navy Research Section
Librery of Congress
Vashington 25, D, C,
(Via BUCRD Reb5c)
Naval Gun Factory
ifaval Ordnance Laboratory
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speed motion pioturos of the gun esotion during the firing of these
bursts. Dispersion paticrns wore not obtained for these 16 runs
because the ammunition usod consistod of high explosive fuzed
rounds wiiloh would huve wotonated on the disporaion cards,

6. Twenty-two (22) single rounds of SUL Oorlikon ammunitioan
were Z7ired to determire muzzlo velcoity, time of flight to
1000 ycrds, the coafficicnt of form and deoilistic cocffielent of
the pro eoéllo. Measurencnts were mudo by Coaputation and
Bellistios Department, end thoir: report is prosontcd in Appens
alx (c)., Figure 1, Appendix (C), is a plot of the diJpersion
pattern of thu 22 rounds,

‘d, To test th. destruoctive effoeots of the Oorlikon ammunie
tion, throce (3) rounds of nigh explcsive PD fuzo (88/K) and
four (4) rounds of incendiary PD fuze (35/X) were fired into the
port wing structure of & TBF acirorcsft locntad about 100 yards irom
the gun., Figure-2, Appendix (C), pictures tho wing defiss 2iring,
Figures 3 thru 6, Appendix (C), ploture the resulting damage.

10, RESULTS AND DISCUSSIONS:

a, In tho judgusnt of the pursonncl who fired both the
standard fun and mount and the modifiod gun and mount, the Qarlikon
aodifications reduced tho vidbration to a consideradble degree with-
out otherwise altering tho fcol or eese of handling of tho mount,

b, 4 study of tho rates of firo given \n Tcble I, Appendix (a4),
provides the following comparisoans in which the vclues erc we.ighted
socording to the number of rounds in a durst:

(1) Witk staadard barrel springs ard standerd ammunie
tion, tho a0difjod oredle inoreesos ths rate of firc by 82 r.p.m.
over that with tho stenderd cradle,

(2) With standerd berrol springs and Oerlikon emmunie
tion, the codified oradlo inorcasos tho rute of firoe dby 130 r.p.m,
oveor that with the stcndard oredlo,

(3) WwWith the modified ocradle cad stondurd amnunition

the Qerlikon barrel springs provide a dcorocese of 37 T.pP.Q. un&or
tact witbh the standerd springe,

(4) With the nodified cracle ond Oerlikon amnmunition

the Oerlikon barreloggrings provide a deorocse of 53 r.p.de. un&or
that with tho standard springs,
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(5) with tho nodified crecdlo, ths Ce-iikon enmunition
fired on the average ebout 100 r.p.n, fester thcn standerd occuni-
tion, With thae stondaord orodle, the Oerlikon nnnunition averaged
only about 50 r,.p.n, fastor then standcrd crnouwitioa. These

ooz{drioona were neldo with the gun at ¢ five losres clovation
ﬂns 6.
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A @ores, Iurich., Switzerland, has designed
sunt. &hich 1s elaimed by Oerlikon to increase
srzesr *he vibration of the standard 20mhk gun
t Herx 10 was orui-ned with this new Qerlikon
o sprirg momnting of the gun. A standard
: a2diti~n 3f & recollinp-parts bufier mounted
box atd with modifications to the firing
28 with tho podified mount, Cerlikon barrel
rices oy sse with the modified gun.
& tezts was to deterxine vhether the Oerlikon
Sount ang fun orovide for ary decrease In
2 in rute of fire.

requosted to test the new derlikon ammunition
£y, time of flight to 10NO vards, coefficient
1z, 2ispersion on a plane normal to the line

st ifizd mournt and gun was adjudged to have less
stand=rd wmount ard gun, The modifications to
Tur both incressc thoe rate of firec. lovever, with
-3 seringe the rate of fire was less than with
nringe, Irrespective of what combin-<tion of
dard commonents was usod, the Cerlikon ammunition
:r ratu 2f fire thun did the standaréd ammunition.
of fire crtained was 539 r.p.m. and was obtained
d mount, weifled mechanisn, standard barrel sprines
wition,

vaioclily of the biind loaded and traced ammunition
n. Ths time of fiight to a2bount 1000 yards ranged
2@ 1,42 2xeovdls, The cocfficiont of form of the
1,20 Tih: refuszd ballistic cosfficient was 346,

2tudod talt tac QC2rlikon mocdifications do =rovide
yitpaticn and an inercasc in the rate of firec.
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INTRODUCT ION

1, AUTHCRITY:

The tests reported herein were a2uthorized by reference {(a) and
condacted under Task Assignment N2G-Re5-1-15-52, established by
reference {b).

2. REFESRENCES:

a. DUORD hestr ltr KPS Re®i-DFA:hsr S74-2(2Cmm)
of 22 Hay 1951
b. DUORD Restr 1ltr VP9 Refd-IRS:hms of 28 June 1951
c. BUORD ltr NP7 Re52-JCP3hms of 24 April 1951
d. BUORD itr NP9 ReSc-FEYints S74-1(20mm) of
9 Decentar 31952 .

3. DBACTKGRCUIND:

a. Oerlikon Machine Tool VWorks, Zurich, Switzecrland, has
designed a cradle for the 20mm mount which 1is claimed by QOerlikon
to increase the rate eof fire and decycase the vibration of the
gstandard 20mn pun. A 20mm Meunt Xark 10 was cquipnad with new
Oerlikon cradle wnich provides for spring mounting of the gun. The
gun to he testod was a standard 20mm mechanism with the addition of
a recoiling parts buffer mountcd forward of thc tripger box and with
modifications to the firing mechanism,

b. Since the charactoristics of the Cerlikon barrel spring
provided for thc modificd gun werc not ¥neovn, dimensional and load
checks wmere conducted on one (1) set of the Oerlikon sorings and
two (2) sets of standard 2Cmm A4 gun s»rings ot the Naval Gun Factory
as authorized in reference (¢).

3 eI
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RESTRICTED NPG REPORT NO. 1119
' Test of 20mm Mount Mark 10, with Oerlikon Modifications
4, OBJECT OF TEST:

a. To determine performance characteristics of the QOerlikon
modified mount as compared to a standard 20mm Kount Mark 10.

be Tc test the new Oerlikon 20mm ammﬁnition as foliows:

: (1) Obtain muzzle velocity and time of flight to about
1000 yards.

(2)- Obtain coefficiént of form.
(3) Obtain disnersion on a normal plane at about 1000 yards.

(4) Determine effect of Oerliken HE rounds when fired
through aireraft wings.

S. PERIOD OF TESTs

4. Date of Project Letter 22 May 1951
b. Date Noczssary Material Received 16 May 1951
¢c. Date Commcenced Test 9 July 1951
de. Test Completed 29 February 1952

6. REPRESENTATIVE PRESLNT:
F. B. Weathersbee, RecSc-3, was present on 17 July 1951,

PART C

DETAILS OF TEGT

7. DESCRIPTION OF ITZLl URDZR TeST:

4. A 20mm Mount Mark 10 and 20me Mcchanism Mark 4 with Oerlikon
modifications. The mount was cquinoad with a new Oerlikon cradle
that »rovides for spring mounting of the gun. That is, the gun 1is
not rigidly sccured to the cradle but is spring mounted so that
during firing the run moves sith respsci to the cradle. The gun was
a stazndard 20rm mechaniso Kark 4 with the sddition of an auxiliary
receolling-parts buffer mounted forward of tha trie~er box and with
mocifications to ths firing mechanism.

RESTRICTED
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RESTRICTED NP2 REPCRT NO. 1119
Test of 20mm Mount Mark 10, with J=rlikon i¥odifications
b, Hew-type Oerlikon Ammunitions
(1) 45 rounds blind loaded and traced {SUL)
(2) 2% rounds high explosive PD fuze (3S/X)
(3) 25 rounds incendiary PD fuze (SB/X)

ce A gun sight Mark 14 I'od 6 and a gun sight ifark 20 Mod §
together with associated adapter equipment.

d. A standard 2Cmm cradle and standard 20mm ammunition for
comparative nurposes.

8. DESCRIPTION OF TEST LQUIPI'ENT:

a. Three (3) 35mm Fastax high speed moticn nicture cameras
were used to rhotogranh the ifark 14 or ulark 2C gun sight reticule,
the btarrel s»rings, and the auxiliarj tuffers during burst firing.

b. The followving ecuipment was used to ortain initial velocity
and time of flight to 1000 vards:

(1) Westinghouse Doppler Chronograph.

{2} 2 - Potter Counter Chronographs with associated solenoids
(3) Potter Interval Timer znd asscciated'screens.

(4) Drum carmera and Sperrv reference solenoid.

c:. A Brush recnrder and microphens pick-up was us~d to ohtain
rate of fire.

9. PROCEDURE:

a. A standard 20mm Kount xark 10 with a standard gun was
installed adjacent to the modi fiod mount wvith modified gun. A
60 round burst of standard armnunition was fired frorm cach for
comparative purposes.

b. A seriecs of 16 bursts were fired with various combinations
‘of test components. The mount was secured both in train and zt the
indicated angle of clevation. Table I, Appendix (A), lists the
16 runs fired wxith the test components used and the measured rate
of fire for each burst. Three (2) 395mm Fastax cameras took high

RESTRICTEL
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speed motion pictures of the gun actlion during the firing of these
bursts. Dispersion patterns were not ohtained for these 15 runs
because the ammunition used consisted of high explosive fuzed rounds
which wouldé have detonated on the dispersion cards.

¢c. Twenty-two {22) single rounds of SUL Cerlikon ammunitiocn were
fired to determine muzzle velocity, time of flight to 1000 yards
the coefficient of form and ballistic coefficient of the projectile,
and dispersion on a normal plane at 100C yards. The required
measurements were made by Computation and Ballistics Department,
and their report is presented in Avvendix (). Fipure 1, Apnendix (C),
is a nlct of the dispersion patiern ¢f the 22 rounds.

d. To test the destructive effects of the Qerlikon ammunition,
three (3) rounds.of high explosive PD fuze {S3/K) and four (4) rounds
of incendiary PD fuze (SR/K) were fired into the nort wing structure
of a TBF aircraft located about 10C yards from the gun. Figure 2,
Apnendix (C), pilctures the wing before firing. Figures 3 thru 6,
Appendix (C), picture the resulting damage.

10. RESULTS AND DISCUSSICNS:

a. In thc judgement of the personnel who firad both the stand-
ard gun and moun% and thc modificd gun and wmount, the Oerlikon
modifications reduced the vibration to a considerable dagree without
otherwise altering the feel or case of handling of the mount.

b. A study of the rates of fire given in Table I, Appendix (&),
provide the following comparisons: )

(1) Using standard barrel springs and stancard ammunition,
the modifie¢ cradle increases the rate of fire hy °3 r.».m.

(2) Using standard barrel springs and Jerlikon armmunition,
the modified cradle increases the rate of fire by 135 r.n.m.

(3) Using the mcdified cradle and standard ammunition the
Cerlikcn barrel sarings nrovide a decrezse of about 35 r.n.m. under
that with standard berrel suvrings,

(4) Using the modified cradle and Oerlixon ammunition, the
Oerlikon barrel springs provide a decreasz of about 50 r.p.m. under
that with standard springs.

RBSTRICTS
SECURITY IVECREATION 7
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Test of 20mm KMount Mark 1C, with Oeriikon iodifications

(5) Using the modified cracdle, tiz Cerlikon ammunition
fired on the average about 10C rounds ner minute faster tnan stand-
ard annunition. With the standard cradle, the Qerlikorn ammunition
averaged only about %?rr.p.m. faster than standard ammunition. This

increase in rate of e of the OQOerlikon ammunition over stzndard ~

ammunition is due in part to the greater muzzle velocity obtained
with the Oerlikon ammunition.

(¢) The highest rate of fire obtained was 635 r.o.m. and
was obtained with the modified mount, modified mechanism, standard
barrel springs and Oerlikon amrunition. This compares with the

nominal rate of fire of 450 r.v.nm. for the standard mount, gun and
ammunition,

c. High speed motion nictures were taken during the firing of
each burst listed in Table I, Apnnwenéix (A). One (1) camera was
focused on the gun sight reticule during those bursts in which the
gun was fixed at 5° elevation (bursts 1-8, inclusive, and 13-16,
inclusive). A second camera vicwed the action of the barrel springs
on all bursts. The third camera took pictures just aft of the
trunnion. These pictures show the functioning of the auxiliary
butfer and the movements of the recoiling gun narts and the receiver
with respect to each other and the mount. Film A shows the vibration
of the Mark 14-6 or llark 20-5 gun sight Quring burst firing. Bursts
9 te 12, inclusive, werc omitted from this film since no sight was
sed. film 3 shows the action of comoression and release of the
standard and Cerlikon barrel springs, Film C shows the action of the
sliding cradle (on the modified mount) and the recoiling parts of
the gun. Ail the motion nicture records corntain a timing indication
in the form of an intermittant darkening of the £ilm along one (1)
cdge ouiside of the snrocket holes. Tnis indication was formed by
a light flashing 120 times a second. Therefore, the frame soneed in
frames per sccond is equal to the number of frames botween timing
marks on the film edge multiplied by 120. The framc spced will vary
somewhat over different parts of the film. All motion picture
records were sent to the Bureau of Ordnance, ReSe, under scparate
cover,

d. The average muzzle velocity of 22 rounds of blind loaded and
traced Cerlikon ammunition (SUL) as reported in the memorandum of
Aonendix (3), was 2971 ft./sec. This compares tc a nominal muzzle
velocity of 2770 ft./sec. for standard ammuniticn fired in a stand-
ard gun and mount. The time of flipght to about 1000 yards ranged
between 1.25 and 1.33 seconds. The coefficient of form of the
projectile was determined to be 1.20. The reducec hallistic
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coefficient was .,346, The standard deviation for the first day's
firing of 10 rounds was %29 inches vertically and #18 inches

horizontally. The standarc deviation for the second day's firing
was #17 verticzlly and #1€ horizontally.

e, Resulis of the test firings to deterrine the cestructive
effect of the fuzed and loacded types of amrunition (3S/K and S3/K)
are given in Annendix (D). Table II gives the location on the wing
of the noints of entry of each shot. Figures 3 and 4 show the entry
holes on the wing. Figure 5 shows the damage after the three (3)
SS/K rounds had been fired, and Figure 6 shows the additional damage
resulting from the firing of the four (4) SZ/K rounds.

‘ f. Results of thc dimensional and deflection-load tests con-
cucted by the Naval Gun Factory as rcquested by reference (c) are
given in Tables III-IV Inclusive, Anncndix (D).

P/ D

CONCLUSIONS

11. It 1is concludecd that:

a. The COerlikeon modifications to th2 20mm MKount Mark 10 and the
20mm Mechanism afark 4 aporeclably decrcase the vibration which is
characteristic of the standard mount and fun,

t. Usc of the modificed mount with the slidines cradle cocs
increase the rate of fire of the gun. fowever, a greater rate of
firc was o%taincd with standard barrel sprirgs anua tnce modified mount
than with the Cerlikon barrel springs and thc modificd mount. Irre-
spcctive of what comhination of modificd and standard components was
used, the Ocrlikon ammunition fircd at a grcatcor ratc of fire than
¢id the standard ammunition,
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Test of 20mm Mount kark 10, with Ourli%cn liccilications

PART &

ISPOSITION OF MATIRIALL

e i e it

12, The modificd cradlc was removad from the 20ma Keunt Mark 10, anrd
with the modified 20mm mechanism was shippcd to Canadian Cerlikon
Agcncics, 69 Sparks Streck, Ottawa, Cianada, by authcrity of refer-
cnee (d). The gun sigats, kark 14, Mod 6 and Marx 20, Mod 5, are
bcing retained at the Naval Prcving Grournd pending disposition
instructions from:m the 3Bureau of Ordnance.
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The tests uoon which this repcrt is base?d were conducteé by:
C. D. BERRY, Lieuterant, USN

Machine Gun Division Firing and
Arzament Denartment

project Officer
This rerort was prepared by:
C. D. BEARY, Lieutenant, USN

lf{achine Gun Division Firing and Project Officer
Armament Denartment

R. V., CCLLINS, Lientenant (jg), USNR

Machine Gun Divisicn Firing and Project Cfficer
Armament Devartaent

This report was reviewed by:

Je. J. TURKZR, liead, Research Eranch
llachine Gun Division
Armament Denartment

R. C. PATTON, Lieutenant, USI
lfachine Gun Battery Officer
Armament Denartment

L. C. KLINGAUAN, - orrander, USN
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e

Test of 20mm Kount Marz iC, wlth Oerliixon ¥odificaticns

- E = e e o0 W ®m W WM @ W = W 3 o s W o s B W W W W m wa A e

NPG MOVIIS UND:R
SEP:RATE COVER TO PUCHD ReS

Film &4 - Gun sight reticule
Film B - Barrel Springs

Fiim C- Action of sliding cracie
and recolling parts of gun,
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Test of 20mm ¥ount Mark 10, with Oerlikon Modifications
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) 4 1 December 1953

KEMORANDURM
From: OKB
Tos oNG
Vias OK

Subjs 20mm Mount Mark 10, with Oerlikon Modificationg
ballistic firing of

Refs (a) BUORD restr 1tr Re5d-DFA:hsr S74-2(20mm)
of 22 ¥ay 19F1 to NAVPROV
(b) TeleCon NPG(LCDZ Lickson) te BUORD(LCDR Simerville)
of 4 June 1951

Encl: (1) Initial Velocity and Time of Flight to 1000 yds.
{2) Ballistic Coefficient and Coefficient of Form
(3) Impact and Disnsrcisn cn a Normal Plane at 1000 yds.
(4) Setup for 20um Velocities at Pumpkin Neck

1. In compliance with the oortion of reference {a) assigned to

OKB, coefficients of form of the subject amrunition were calculated
from measurements of time of flight and initial velocities taxen on
firings of 10 and 11 July 1951. Reference (b) recommended a change
in the onosition of the target from 20C0 yards from the trunnion of
the gun to 1000 yards from the trunnion of the gun.

2. On 10 July 1951 eleven (11) rounde of Q- RLIKON fixed ammunition
weight 1752 grains with tracers were fired from a kk 4/0 barrel,

¥k 4/0 mechanism, ¥k 10/4 mount, Mk 7/1 stand and it 7/0 carriage.
The gun barrel number was 84127, Orn 11 July 1951 =2lcven (11) more
rounds were fired from the same comtination firing systom. In
addition three (3) warming rounds of Mk 7/23E service projectiles
were fired on 10 July and two (2) rounds on 11 July.

3

3. The second rounc fircd on 1C July 1551 was re-orted to have
thrown its band. It missed thc target. A1) other rounds hit targct

4, Enclosurc (1) gives the initial velocity 79 fect from the muzzle
ag determincd by two (2) sets of soclenoids and by ‘estinghouse

A L € FPIAphne & ) 1434 ey
donnelor cquipment, and the time of fiirht frexw a lumiline screcn

23,04 feet in front of the trunnion to the targot,

EETRICTED

SCCUTRITY INPORMATION APPERDIX C
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5« Enclosure (2) gives the measured ballistic cocfficicnt for cach
round and thc aver.uge coefficlent of form relative tc the Gg drag
function. The average valiuc 1is 1.20 for each days firing.

6. Enclosure (2) gives the obscrved pattern of impact on the targct
and the dispersicon latcrally ané vertically,

7. Enclosure (4) shows the physical setun for the test {firing on
the two (2) days.

Prcoared by: /s/ William E. Moyer

Submitted bys /s/ Jilliam A. Kemner



e e e e i

EITHIZTED N°G F=°ORT NO. 1119

Test of 20mm Y“ount “ark 1C, with Ocrilkon ¥od:ifications
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Enclosure (1)

TABIE I

INITIAL VSLOCITY AND TIKE OF FLIGHT TO 10CO YARCS
20U GUN 8 ON OSRLIKON-MODIFIED 2CMM MOUNT MARK 10

Time of
Flight (sec.)
V3locity 83,04 ®cet from Trunnion 83,04 ft,
Nestinghouse from trunnion
Dato By Solenoids By Solenoids Doprler to 3002 ft.
1991  gd, 1l and 3 2 and 4 Chronograph Average from trunnion
7-10 1 2960 2956 == 2958 1,29739
2 2369 297C - 297C -—-
3 30C8 3co7 3013 3ce9 1.27268
4 2388 2983 2993 2390 1.28682
5 2990 298e -- 2989 1.28116
o 23597 2998 = 2998 1,26025
7 25¢8 2988 2956 2991 1,277C0
8 2953 2953 2975 2960 1.30554
9 236C 2959 2971 2963 1.30262
1C 2958 2956 -- 2957 1.30539
11 2373 2395 -~ 2994 1.28650
7-11 1 2974 2973 =5 2974 1.27737
2 2751 2949 2958 2953 1,3C285
3 23458 2558 2572 2563 1.31547
4 2925 2923 -- 2924 1.32582
5 2963 2963 2365 2964 1.29228
6 2948 2947 2955 2050 1.320%8
7 2965 2965 2973 2968 1.23889
8 2963 2042 2972 2566 1.25908
9 2933 2988 3000 2992 1,28756
1C 2953 2353 -- 2953 1.2902C
n 2984 2982 -- 2983 1,28844
Avcrago 571 1.294C4
RESTEICTED

(ECUHITY INFO.WATION 3 A2°ENDIX C
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Znclosure (2)

Date Veight Diameter
1950 R4, (grains) (inches)
7-10 1 1752 c.787
2 L n
3 n "
L L] n
5 " i
6 n n
” n ]
H . "
9 o n
10 LJ n
11 " n
7-11 1l 1752 .787
2 " L
3 " n
L n n
5 n 11
6 n n
7 ” ”n
8 n n
9 L] ]
C L n
11 2 L

YO T Y ——

N

NG REPORT NO. 1119
TABIE 11
BALLISTIC CCEFFICIENT ANT COEFFICIENT OF FORM

Relative Coef.

Air Ballistic Cocfficicnt/ of
Density (£) elative Density rorm
96,6 0.349 1.20

n -

o .348 1.20
o «345 1,21
n .351 1-19
" 364 1.15
L .353 1.19
“ 343 1,22
" 344 1.22
2 344 1,22
» 2342 1.23
average . 348 1.20
97.8 C.359 1515
" .348 1.19
" + 334 A 2k
= « 342 1.21
" .39 1,18
. o33 1.24
n -3"06 1019
b « 345 1.2C
" o344 1.2¢
" 357 1.16
” 1345 1,19
Average 346 1,2C
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Test of 20mm Kount ark 1C, =ith Ocrlikon Xodificnticns
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Enclosure (3)

TABLE 111

DISPTRSION ON i NORMAL PL'NS AT 1C00 YATDS
(FITH RESSOECT TO SIGHT ANGIE OF
9,5 MINUTES AND POSITION ANGLE OF -5 MIN,)

Date Vertical Iateral
1951 d, (inches) (dnches)
7-1C 1 +14 +17
Z - .- rotating band throwa
3 +28 -9
4 +45 -2
5 +36 -9
6 +39 +12
1 +54 +20
8 13 +37
o +2 +2C
1C =46 +39
11 <31 -3
average 422 +12 Exeluding Ro'md No. 2
Std, Dev, 229 18 n ul n n
7-11 1 15 -£
2 +15 +30
3 -18 +15
4 =27 +27
S 28 0
6 - +1C
7 +8 +16
8 -12 +6
S] +6 +.8
i1C +8 +3
Averege 3 +15
Std, Dev, 17 216
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: ' : ' ' ‘ . RESTRICTED |
TPO-62539 ' . : SECURITY IN?ORHATION
-Dispérsion pabtern on nérmal plang a% 1000 yards-of Cerlikon 20mm - --
projectilas., ~Zero point on the graph was on the ,flipe of sight.
e _  Ap ndix (C)
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| RESTRICTED NPG {E°CRT NO, 1119
)
T2st of 2Cmm Mount Mark 1C, with Oerlikon Moiilicw*izas
7 b
l POINIS OF TNTRY OF 2C)MM
PROJECTILES ON PORT WING OF TEF ATRCRAFT
Entry Hole Distance From
£hot Mo, Type Diameter (inches) Previous Shot {.nches)
1 SS/K 13/16
2 SS/K 15/16 27-1/2
3 £s/k 3 14-1/2
4 SB/K 7/ 15
5 SB/K 374 16
' 6 SB/K 1-1/32 26
7 Sb,"% 1-1/32 X 1-1/4 38-1/4
|
|
|
ESTRICTSD

P gy b
STIURLTY INFOAL TION i

-

-
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- Wk RESTRICTED |
NP9-62540 C 17 July 1951 v .. §BCURITY ENFORMATION
Port wing 'of a .TBF aircraft in position for test firing of Oerlikon
20mp -fuzed and loaded. ammunition. ~- ' . Frrieions ot o
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_ — S ‘RESTRICTED S
NP9-6"541 ] 17 July 1951 = SECURITY INPORMATION
Part-rof wing showing poifits of entry of first. three Oerlikon
- 20mm projectilos, type SS/K. '

Figure 3 ‘Appendix D 2IL A

b
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FP9-62%543 . 17 July 1951 " SECURITY INFORMATION
View of wing shoving damage ruulting £rom first t.hrn romﬂs

.of Oankon <omm projectiles, type 8S
L x\\‘ : rim. 5’ : ‘ - ; Appmix ‘D
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RESTRICTED N?G RE”ORT NO. 1119
Test of 20mm Mount Mark 10, with Oerlikon Mocifications

- e e e e e e e e e e e e e e e e e E e e e e e > e - @ = e e ® ® ® ® e Neao o

TABLE IV
EC = TEST DAT.
(a) Spring No, 2-37243
lst Cycle Compressed load in Pounds
Compressed Load in Reight for + 2nd 3rd 4Lth 5th
Height Pounds Cycles 2-5 Incl, Cycle Cycle Cycle Cycle
20?30 16 20m16 1€ 16 16 16
19930 33 19766 33 32 32 32
19930 49 19%16 49 49 49 49
18780 65 18266 65 65 65 65
18230 81 18716 81 81 81 81
17180 7 1766 97 97 97 97
17230 115 17716 115 115 115 116
16%8c 131 16966 131 131 131 131
16%30 148 16216 148 U8 147 147
15980 164 15966 164 164 164 164
15930 180 15716 180 18C 180 180
14%80 197 14366 197 197 197 197
14230 213 14716 213 213 213 213
1378C 230 13766 230 23C 230 230
13%30 240 13716 247 247 247 247
12980 258 12966 252 262 262 262
12730 279 12716 280 230 280 280
1198C 293 11966 295 295 295 295
1123C 311 11716 312 312 312 312
10%80 327 10766 330 32¢ 330 330
1C%3C L6 10916 346 347 347 347
9%8c 362 9966 363 363 363 363
9730 mn 9716 378 378 378 378
8%80 398 8965 398 398 398 398
873C 413 8716 413 ISVA 414 43
780 450 66 451 451 4851 451
7962 Solid ™62 Solid Solid Solid Solid

* Spring uvhowed 0%14 permanent set after lst comrression.

RECTRICTED
STIUVRITY INTOMATION
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RRSTRIOTED N>G EPORT NO. 1119

Test of 2Cmm Yount Mark i0, with Oer.ikon lodilications

- e e e e e e e e e e e a.eo® e e e = e e W e o ® = - e @ @ @ ® @ = e @™ & e & o =

TABLE IV (Coptinued)

DEFLECTION -~ IQAD TEST DATA
(b) Spring No. 2-37244
1st Cycle Comprossad loed in Pounds
Corpressed Load ia deight for « 2nd 3rd 4th 5th
Height Pounds Cycles 2-5 Incl, Cycle Cycle Cvcle Cycle
20722 19 20705 19 18 19 18
19972 25 19956 36 36 37 37
19%22 53 19706 53 53 53 53
18%72 69 18956 68 68 68 68
18922 86 i8%06 85 85 a5 85
17972 104 17156 1(3 103 103 103
17922 120 17706 12 121 122 121
16772 135 16756 137 137 137 137
16922 152 16206 153 153 153 153
15972 170 - 15956 17C in 171 17
15922 187 15706 188 188 188 188
14372 202 14956 204 p. oA 204 204
14922 219 14906 22C 220 22C 220
13972 235 13756 238 238 238 238
13922 252 13%C6 254 254 254 254
12772 270 12956 273 273 273 273
12%22 286 12%C6 289 289 289 289
11%72 3C3 11956 2Ch 306 3Ch 3c6
11922 319 11706 32 321 321 321
1C%72 334 1C956 340 340 340 e
10%22 353 1706 356 356 3% 357
9972 369 9256 a7, 374 374 374
9922 387 9Ccé 389 389 389 390
8172 405 8756 4C8 L08 408 408
g922 423 87C6 428 428 428 428
™R 451 T2 56 469 4L7C 470 470
7940 Solid L0 Solid Solid Solid Solid

¢ Spring took 0716 permanent sot on lst compression

RESTRICTED
SECUAITY TRECAMATION ? APYENDIY E



AESTRICTED N°G E20T NO, 1119
Test of 2Cmm Yount Mark 1C, with Oerlikon Modifications

TABLE IV (Continusc)

Db - T DAT
(e¢) Spring No., 2-37245
Compresserd Ioad in poundas
Height for 1st 2nd 3rd 4th 5th
Cycles 1-5, Incl, Cycle Cycls Cycle Cycle Cycle

1700 23 28 28 28 28

16750 55 55 55 55 55

1600 82 83 83 83 83

15950 1¢7 108 1c8 109 109

15%00 137 137 137 137 137

14950 165 164 164 164 164

14900 192 192 192 192 192

13750 219 219 219 219 213

13%00 247 247 247 247 247

12950 275 274 274 275 275

12700 303 302 302 302 302

11250 331 330 330 330 230

: : 11900 360 3% 359 359 359

1C%50 389 386 386 387 387

1c4co 415 416 416 416 AT

9950 439 43 L3 443 443

| 9700 466 466 4566 466 4,66

| 8%50 500 5CO 5C0 500 00

! 8700 530 531 531 531 531

! Te50 555 557 557 557 557

l Y4189 588 589 589 589 589

6%50 623 624 624 624 624

| 692C Solid Solid Solid Solid Solid

i
i}

e i o pmari T

PEST.ICTED

SECUAITY INPOLUEATICH 3 ATTENDIX E
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{BSTRICTED NPG REPORT NO., 1119

Teat of 2Cmm Movmt Mark 10, with Oerllkon Modifications

- ® o e e e e e e e e e e e e e B ® B B B ®®e e ® ® e e e @ = ® e e o

IE CN_~ TD
(d) Spring No. 2-37246
Conrressed load in Pounds
Haight for 1st 2nd 3rd 4Lth 5th
rzies 1-5, Incl, Cycle Cycle Cycla Cycle Cycle
10940 26 26 26 26 26
3990 52 52 5 52 52
9v40 79 L) 79 (L) 79
8790 103 102 103 103 103
8240 135 134 134 134 134
7990 162 161 161 161 161
740 19¢C 188 139 189 188
6730 212 213 213 213 213
6740 244, 243 243 243 243
5%90 273 <72 272 272 272
5340 303 302 302 302 302
4790 337 337 337 337 337
4770 Solid Solid Solid Solid Solid

TESTRICTED

P T 1 | ol ol APENOIK B
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{e) Spring No, 2-37247

Coapressed
RBeight for

Crcies 1-5, Incl,

1c%31
9981
g3
8181
8731
T8l
T3l
6181
6231
581
5031
4781
4072

SESTRICUED
SEUTHITY INFORUMATION

1st
Gyeis

22

54

81
109
133
160
186
21C
238
268
3o
336

Solid

2nd
Cycle

26

52

80
105
130
157
18
209
236
265
235
336

Solid

NPG REPORT

2, 1119

Load in Pounds

3rd 4Lth 5th
Cycle Cycle Cycle
26 26 26
53 52 52
80 8C 80
1C6 166 ic5
13C 13C 130
156 156 156
185 184 184
21C 210 21¢
236 236 236
264, 264 264
295 295 295
35 336 336
Solid Solid Solid

APONDIX R
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RESTRICTSD ™G KEPORT NO. 1119

Test of 20mm Mouni Herk 10, with Oerlikon Mcdifications

> @ @ e e e e e e e e e e e e ® e e ® e ® ® ®@ & & ® ® e & = . - - ™ @ ® * ® > = =

TABLE IV {Cortinued)
DEFLECTION - LOAD TRST DATA
(£} Spring No. 2-37248

Compressed _Jload in Pounds
Height for 1st 2nd 3rd 4th 5th
Cycles 1-5, Incl, Cvcle Cvcle Cycls Cycle Cycle
934 49 49 49 49 49
81784 100 1co 93 1CC 9
8934 151 15 150 151 151
e84 2C4 204 204 204 204
7734 257 258 258 258 257
6484 36 3¢7 307 306 307
6434 360 360 36C 360 361
5984 41 418 418 418 418
5934 465 465 4LES 465 465
4984 525 525 526 526 526
4034 6CC 60C 6CC 600 600
47C5 Solid Solid Solid Solid Solid

Note: Spring No., Z-3724R 0.D, is 3727 on painted end and 37C7 on unpainted end,

RS "RIOTED
S¥TURITY UTHRMATION = RO T ¢
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DISTRIBUTION
3ureau of Ordnance
Ad3 1 (w/o Avvendix (B))
Re2 1 (w/o Appendix (B))
Re¢S 1 (with Apoendix (B):
ReSe 1 (w/0 Apvendix (B))
Chicf of Ordﬁance,
Department of th~- Army
Attn: ORDTX-AR 1 (w/c Aspendix (B))

Command ing General,

dherdeen Proving Ground,

Aberdccn, Maryland

Attns Technical Information Section

Developrent z2nd Proof Scrvices Appendix (B))

2
”~
1
N
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