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speed motion pioturos of the gun cotion during the firing of these 
bursts. Dispersion patterns wore not obtained for these 16 runs 
because the ammunition usod consisted of high explosive fused 
rounds wiiioh would huvo aotonated on the disporsion cards. 

i 

i 
l 

o. Twenty-two (22) single rounds of SUL Oorllkon ammunition 
were fired-to determine muzzle velocity, time of flight to 
1000 yards, the coefficient of form and ballistic coefficient of 
the proieotilo. Measurements were made by Computation and 
Ballistios Department, and their-report is prosontod in Appen- 
dix (C>. Figure 1, Appendix (C), is a plot of the dispersion 
pattern of tho 22 rounds. 

*d. To test the destructive effects of tho Oorllkon ammuni- 
tion, throe (3) rounds of high explosive PD fuze (S3/K) and 
four (4) rounds of lnoendiary PD fuze (38/K) were fired into the 
port wing struoture of a TBP nirorr.ft located about 100 yards from 
the gun. Figure 2. Appendix (C), pictures tho wing before firing* 
Figures 3 thru 6, Appendix (C), picture the resulting damage. 

10. RESULTS AND DISCUSSIONS} 

a. In the judgment of the personnel who fired both the 
standard gun and mount and tho modifiod gun and mount, the Oorllkon 
modifications reduoed tho vibration to o considerable degree with- 
out otherwise altering tho fool or ease of handling of the mount. 

b. A study of tho rotes of fire given .in Tcble I, Appendix (A), 
provides the following comparisons in which the values ere weighted 
aooording to the number of rounds in a burst: 

(1) With standard barrel springs and standard ammuni- 
tion, tho modifiod oredie inorecsos tho rate of fire by 82 r.p.m. 
over that with tho a traderd oradle. 

(2) With standard berroi springs and Oorllkon emmunl- 
tion, the modified orodlo inoroasos tho rote of fire by 130 rep.m. 
over that with tho stendord orr.dlo. 

I 
(3) With-the modified cradle and standard ammunition, 

the Oerlikon barrel springs provldo a decrease of 37 r.p.m* under 
uu.r.1 with the standard springs. 

(4) With the modified orcdle nnd Oerlikon ammunition, 
the Oerlikon barrel springs provide a decrease of S3 r.p.m. under 
that with tho standard springe. 
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(5) With the nodifled cradle, th«i 0«-iikon annunition 
fired on the average about 100 r.p.a. foster then standerd axicuni- 
tlon. With the standard cradle, the Oerlikon aaaunition averaged 
only nbout 50 r.p.a. faster than standard cuxiunltloa. These 
comparisons were ncdo with the gun at a five lorree clovatlon 
•ingle. 
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k 10, with Oerlikon Modifications 

1 tforxs, Surich,  Switzerland,  has designed 
;ura *hieh is claimed  by Oerlikon to increase 
znt&z? *h* vibration of the standard 20BHT» gun 
t U&T& 10 was c-'iuiooed with this new Oerlikon 
o? sprir.g ssoont.ing of the gun.    k standard 

i addition  if a recollinp-parts buffer mounted 
box ar*d with codifications to the firing 

ed wit* tii-> Kodjfiec mount.    Cerllkon barrel 
•ide?:. for «s# **ith the modified gun. 

e te^ts «a3 to determine whether the Oerlikon 
eount ar.o gun orovid© for any decrease in 

m in rate of fire. 

•45 rcsquosted to test the ncv? Oerlikon ammunition 
i.ocity,  time of flight to 1000 yards,  coefficient 
tstil*2t  dispersion on a plane nDrmal to the  line 
8g^ ®D£ the destructive effect of the high 
,*«naiitlon« 

3d if led acur<* and gun was adjudged  to have less 
standard sount ar.1 gun.    The modifications to 

ftifc both  increase tfeo rate- of  fire.    However,   with 
1 springs the rate of fire was lass than with 

*y,*Jji£$.     Irrespective  of what coraMr. at Ion of 
dard ee^rpone-nts was us *d,   the Oerlikon ammunition 
:r r&tn of fire  than did  the  standard  ammunition. 
cf fire e>?tilnod was 635 r.p.m,  and vas obtained 

d mour.t,   rfOdlfitd mechanises,   standard barrel springs 
unition. 

velocity of the  blind  loaded -and traced ammunition 
•e.    Tte$<tlat of f;light to about 1000 yards ranged 
«? l»i3 $a*0&fc»ij    The coefficient of forra of the 
1,20.    fcfc:  *&£&&&$ ballistic coefficient was  .346. 

iclud.Kt tffcit the Oerlikon modifications do provide 
vibration and an increase  in the rate of  fire. 
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PART E 

INTRODUCTION 

1. AUTHORITY. 

The tests reported herein were authorized by reference (a) and 
conducted under Task Assignment N?G-Re5-l-15-52, established by 
reference- < b) • 

2. REFERENCES. 

a. BUORD Restr ltr NP9 R©5^-DFA*hsr S74-2(20mm) 
of 22 May 1951 

b. 3U0RD Restr ltr *RP9 Re?d-LRS:hns of 28 June 1951 
c. BUORD ltr NP7 R65d-_JCP*hms of 24 Anril 1951 
d. BUORD itr NP9 Re5c-FEYihts S74-l(26nin)  of 

9 December 1952 

3. BACKGROUND* 

a. Oerlikon Machine Tool Works* Zurich, Switzerland, has 
designed a cradle for the 20mm mount which is claimed bv Oerlikon 
to increase the rate of fire and decrease the vibration of the 
standard 20mm gun. A 20mm Mount I£ark 10 was equipped with new 
Oerlikon cradle which provides for spring mounting of the gun* The 
gun to be tested was a standard 20mm mechanism with the addition of 
a recoiling parts buffer mounted forward of the trigger box and with 
modifications to the firing mechanism* 

b. Since the characteristics of the Oerlikon barrel spring 
providod for the modified gun were- not knows, dimensional and load 
checks -sere conducted on one (1) set of the Oerlikon sorings and 
two (2) sets of standard 2Cmm AA gun springs at the Naval Gun Factory 
as authorised in reference (c). 

r*r?r*\rw T«ny rvynsw* V TON 
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4, OBJECT OP TEST* 

a. To determine performance characteristics of the Oerlikon 
modified mount as compared to a standard 20nm Mount Mark 10. 

b. To test the new Oerlikon 20mm ammunition as follows: 

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

(2) Oistain coefficient of form. 

(3) Obtain disnersion on a normal plane at about 1000 yards, 

(4) Determine effect of Oerlikon HE rounds when fired 
through aircraft wings, 

$*.   PERIOD OP TEST: 

a. Date of Project Letter 22 May 1951 
b. Date-Jteeassary Material Received 16 May 1951 
c. Date Commenced Test 9 July 1951 
d. Test Completed 29 February 1952 

6. REPRESENTATIVE PRESENT: 

F, B. Weathersbee, Re5e-3» was present on 17 July 1951» 

PART C 

DETAILS OF TEST 

7. DESCRIPTION OF HSU 0NDER TEST: 

a.    A 202SB! Mount MarVr 10 and 20vm Jlochanisra Mark 4 with Oerlikon 
modifications.    The mount was equipped with a ne* Oerlikon cradle 
that provides for spring mounting of the gun.    That is,  the gun is 
not rigidly secured to the cradle but is spring mounted so that 
during firing the run moves  aith respact to the cradle.    The gun was 
a standard 20g;m mechanism Mark 4" with the addition of an auxiliary 
recciling-parts buffer mounted forward of the trip-er box and with 
modifications to the firing mechanism. 

RESTRICTED 
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b. New-type Oerlikon Ammunitions 

(i) 45 rounds blind loaded and traced (SUL) 

(2)  2|> rounds high explosive ?D  fuze (3S/K) 

(?) 25 rounds incendiary PD fuze (S3/K) 

c. A gun sight Mark 14 Hod 6 and a gun sight Mark 20 Mod 5 
together with associated adapter equipment. 

d. A standard 2Cmas cradle and standard 20mir ammunition for 
comparative purposes. 

8. DESCRIPTION OF TEST EQUIPffESTi 

a. Three (3) 35mm Fastax high speed motion oicture cameras 
«?ere used to photograph the Mark 14 or Mark 20 gun sight reticulej 
the barrel springs, and the auxiliary buffers during burst firing. 

b. The following equipment was used to obtain initial velocity 
and time of flight to 1000*yards* 

(1) Westinghouse Doppler Chronograph. 

(2) 2 - Potter Counter Chronographs '.vith associated solenoids 

(3) Potter Interval Timer and associated screens. 

(4) Drum camera and Sperry reference solenoid. 

c* A Brush recorder and microphone pick-un was used to obtain 
rate of fire. 

9. PROCEDURE1 

a. A standard 20ms Kount Hark 10 with a standard gun was 
installed adjacent to the modified mount v/ith modified gun. A 
60 round burst of standard anmunition was fired from each for 
comparative purposes. 

b. A series of 16 bursts were fired with various combinations 
of test components. The mount was secured both in train and at the 
indicated angle of elevation. Table I, Appendix (A), lists the 
16 runs firei -vith the test components used and the measured rate 
of fire for each burst. Three (3) 35mm Fastax cameras took high 

RESTRICTED 
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speed motion pictures of the gun action during the firing of these 
bursts. Dispersion patterns were not obtained for these IS runs 
because the ammunition used consisted of high explosive fuzed rounds 
which would have detonated on the dispersion cards, 

c. Twenty-two (22) single rounds of SUL Oerlikon ammunition were 
fired to determine muzzle velocity, time of flight to 1000 yards, 
the coefficient of form and ballistic coefficient of the rsrojectile, 
and dispersion on a normal plane at 1000 yards. The required 
measurements were made by Computation and Ballistics Department, 
and their report is presented in Anpendix CD* Figure 1, Appendix (C), 
is a plot of the dispersion pattern of the 22 rounds^ 

d. To test the destructive effects of the Oerlikon ammunition, 
three (3) rounds.of high explosive PD fuze (SS/K) and four (4) rounds 
of incendiary PD fuze (SE/K) were fired into the oort wing structure 
of a TBF aircraft located about 100 yards from the gun, Figure 2, 
Appendix (C), pictures the wing before firing. Figures 3 thru 6, 
Appendix (C), picture the resulting damage. 

10. RESULTS AND DISCUSSIONS* 

a. In the judgement of the personnel who firod both the stand- 
ard gun and mount and the modified gun and mount, the Oerlikon 
modifications reduced the vibration to a considerable degree vithout 
otherwise altering the feel or ease of handling of the mount. 

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

(1) Using standard barrel springs and standard ammunition, 
the modified cradle increases the rate of fire by 53 r.o.m. 

(2) Using standard barrel springs and Oerlikon ammunition, 
the modified cradle increases the rate of fire by 135 r.p.m. 

(3) Using the modified cradle and standard ammunition the 
Oerlikon barrel swings provide a decrease of about 35 r.p.m. under 
that with standard barrel springs. 

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

RESTRICTED 
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(5) Using the modified cradle, the Oerlikon ammunition 
fired on the average about 100 rounds ner minute faster tnan stand- 
ard ammunition. With the standard cradle, the Oerlikon ammunition 
averaged only about 30 r.p.m. faster than standard ammunition* This 
increase in rate of fire of the Oerlikon ammunition over standard 
ammunition is due in part to the greater muzzle velocity obtained 
^ith the Oerlikon ammunition. 

(6) The highest rate of fire obtained was 635 r.p.m. and 
was obtained pith the modified mount, modified mechanism, standard 
barrel springs and Oerlikon ammunition. This compares with the 
nominal rate of fire of 450 r.p.m. for the standard mount, gun and 
ammunition. 

c. High speed motion pictures were taken during the firing of 
each burst listed in Table I, Appendix (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 viewed the action &f  the barrel springs 
on all bursts. The third camera took pictures just aft of the 
trunnion. These pictures show the functioning of the auxiliary 
buffer and the movements of the recoiling gun parts and the receiver 
with respect to each other and the mount. Film A shows the vibration 
of the Mark 14-6 or Hark 20-5 gun sight during burst firing. Bursts 
9 to 12, inclusive, were omitted from this film since no sight was 
used. Film 3 shows the action of compression and release of the 
standard and Oerlikon 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 picture records contain a timing indication 
in the form of an intermittent darkening of the film along one (1) 
uuge outside of th«^ sprocket holes. This indication was formed by 
a light flashing 120 times a second. Therefore, the frame speed in 
frames per socond is equal to the number of frames between timing 
marks oh the film edge multiplied by 120. The frame speed will vary 
somewhat over different parts of the film. All notion picture 
records sere sent to the Bureau of Ordnance, Re5e, under separate 
cover. 

d. The average muzzle velocity of 22 rounds of blind loaded and 
traced Oerlikon ammunition (SUI) as reported in the memorandum of 
Appendix (3), was 2971 ft./sec. This compares to a nominal muzzle 
velocity of 2770 ft./sec. for standard ammunition fired in a stand- 
ard gun and mount. The time of flight to about 1000 yards ranged 
between 1.26 and 1.33 seconds. The coefficient of form of the 
projectile -sras determined to be 1.20. The reduced ballistic 

7'- -.r-!"' ~n TK 
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coefficient v?as .346. The standard deviation for the first day's 
firinr of 10 rounds T/as *29 inches vertically and *18 inches 
norizontally. The standard deviation for the second day's firing 
was *17 vertically and *16 horizontally. 

e. Results of the test firings to determine the destructive 
effect of the fuzed and loaded types of ammunition (3S/K and SD/K) 
are given in Appendix (D). Table II gives the location on the wing 
of the points 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) STVK rounds. 

f. Results of the dimensional and deflection-load tests con- 
cuctod by the Naval Gun Factory as requested by reference (c) are 
given in Tables III-IV Inclusive;, Aopendij: (D). 

PART D 

CONCLUSIONS 

11. It is concluded thati 

a. The Oerlikon codifications to the 20mm Mount i.'ark 10 and the 
20mm Mechanism ilark 4 apnreciably decrease the vibration which is 
characteristic of the standard mount and pun. 

b. Use of the modified mount with the sliding cradle does 
increase the rate of firo of tho gun. However, a greater rate of 
fire was obtained with standard barrel sprir.fs and the modified mount 
than with the. Oerlikon barrel springs and the modified mount. Irre- 
spective of what combination of modified and standard components was 
used, the Oerlikon ammunition fired at a greater rate of fire than 
did the standard ammunition. 

R£STRIC72D 
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PART S 

DISPOSITION OP MATERIAL 

12. Thu modified cradle was removed from the 20mm Mount Mark 10, an< 
with the modified 20mm mechanism vns shipped to Canadian Oerlikon 
Agencies, 69 Sparks Street, Ottawa, Canada, by authority of refer- 
ence <d). The*gun sights, Mark 14, Mod 6 and Mark 20, Mod 5, are 
being retained at the 2\Taval Proving Ground pending disposition 
instructions fros the Bureau of Ordnance. 
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Armament Department 

This rerort was prepared byi 
C. D. BERRY, Lieutenant, US: 

Machine Gun Division Firing and Project Officer 
Armament Department 

R. V. COLLINS, Lieutenant (jg), USNR 
Machine Gun Division Firing and Project Officer 
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Machine Gun Division 
Armament Department 
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NPG MOVES UNDER 

SEPARATE COVER TO EUORD Re5 

Film A - Gun sight reticule 

Film B - Barrel Springs 

Film C- Action of sliding cradle 
and recoiling parts of gun. 

R^THICSSS 
iZC/RITV   PfFOJClATICN APPwT-T/IX D 



RESTRICTED NPG RETORT NO. 1119 

Test of 20mm Mount Mark 10, with Oerlikon Modifications 
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Y 1 December 1951 

MEMORANDUM 

Promi 0KB 
Tot OMC 
Via*  OK 

Subjt  20mm Mount Mark 10, with Oerlikon Modification? 
ballistic firing of 

Refi  (a) 3U0RD restr Itr Re5&-DFA:hsr S74-2(20ran) 
of 22 May 19el  to NAVPROV 

(b) TeleCon NPG(i.CDR Dickson) to BU0RD(LCDR Simerville) 
of 4 June 1951 

Encii  (1) Initial Velocity and Time of Flight to 1000 yds. 
(2) Ballistic Coefficient and Coefficient of Form 
(3) Impact and Dispersion en a Normal Plane at 1000 yds. 
(4) Setup for 20fiim Velocities at Pumpkin Neck 

1. In compliance with the portion of reference (a) assigned to 
0KB, coefficients of fora of the subject ammunition were calculated 
from measurements of time of flight and initial velocities taken on 
firings of 10 and 11 July 1951. Reference (b) recommended a change 
in the oosition 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) rounds of Q^RLIKON fixed ammunition, 
weight 1752 grains with tracers were fired from a Mk 4/0 barrel, 
Mk 4/0 mecnanism, Mk 10/4 mount, Ek 7/1 stand and Mk 7/0 carriage. 
The gun barrel number was 84.12?. On 11 July 1951 sloven (11) more 
rounds were fired from the same combination firing system. In 
addition three (3) warming rounds of Mk 7/233 service projectiles 
were fired on 10 July and two (2) rounds on 11 July. 

3. The second round fired on 10 July 195-1 was reported to have 
thrown its band. It missed the target. All other rounds hit target. 

4. Enclosure (1) gives the initial velocity 75 feet from the muzzle 
as determined by two (2) sets of solenoids and by v/e sting house 
donoler equipment,, and the tiss of flight fresi a 1 urniline screen 
•?3.04 feet In front of the trunnion to the target. 

RESTRICTED 
SECt^ITY INFORMATION 1 APPENDIX C 
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5. Enclosure (2) gives the measured ballistic coefficient for eacli 
round and the average coefficient of form relative to the Gp. drag 
function. The average value is 1.20 for each days firing. 

6. Enclosure (3) gives the observer* pattern of impact on the tar^r.t 
and the dispersion laterally and vertically. 

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

Prepared by:  /s/ 7/illiam E* Mover 

Submitted by* /s/ ./illiam A. Xemoer 
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Tost of 20=sn Mount V.ark 1C, with Oc^llkon Mod:fica + -ion* 

Enclosure (1) 

imsjk 
INITIAL V^LO' ;m AND TIIE OF FLIGHT TO 10CO YARDS 

20MM GUN 84128 ON 0ERLIK0N-! CDIFIED 2CMM II0UNT MA3K 10 

Time of 
Flight (sec.) 

V3locity 83,04 Feet fron Trunnion 83.04 ft. 
7/estinghouse from trunnion 

Dato By Solenoids By Solenoids DopFler to 3002 ft. 
1951 rid. 

1 

1 and 3 2 and 4 Chronograph Average 

2958 

from trunnion 

7-10 2960 2956 1.29739 
2 2969 297C -- 297C — 

3 30C8 3007 3013 3CC9 1.27268 
4 2988 2939 2993 2990 1.28682 
5 2990 2988 -- 2989 1.28116 

2997 2998 •» «» 2998 1.26025 
7 2988 2988 2996 2991 1,27700 
8 2953 2953 2975 2960 1.30554 
9 296C 2959 2971 <*?63 1.30262 

1C 2958 2956 — 2957 1.30539 
11 2)93 2995 -- 2994 1.28650 

7-11 1 297* 2973 .. 2974 1.27737 
2 2-^51 2949 2958 2953 1.3C285 
3 2908 2963 1.31647 
/. 2925 2923 -- 29?4 1.32582 
5 2963 2963 2965 2964 1.29228 
6 2948 2947 2955 2950 1.32058 
7 2965 2965 2973 2968 1.29839 
8 2963 2°f3 2972 2966 1.29908 
9 2933 2983 3000 2992 1.28756 

10 2953 2953 — 2953 1.2902C 
11 2984 2982 

Avorago 

228j 

2971 

1.28844 

1.294C4 

SSSTT-IC7SD 
'.SC'JHITY  INFO .JtATION A?°*:NDIX 
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RESTRICTED N?G REPORT NO.   1119 

Test of 2Cnn> Mount Mark 1C, with Osrlikon Modifications 

Snclo sure  (2) 

TABIE II 

BALLIS TIC COEFFICIENT AND COBFFI CIEHT OF FORM 

Itelativa Coef. 
Date »?3ight Diaaotor Air Ballistic Cocffi ciont/ of 
22s 
7-1C 

Mi 

1 

(grains} 

1752 

(inches) 

C.787 

Density (f) 

96.6 

Relative Dens ity Form 

0.349 1.20 
2 • n n — 
3 n n n .348 1.20 
4 i» n n .345 1.21 
5 n n n .351 1.19 
6 « n n .364 1.15 
7 n n n .353 1.19 
3 n i» n .343 1.22 
9 H n n .344 1.22 

10 n n ti .344 1.22 
11 « i n i2&2 U2 

Average .348 1.20 

7-11 1 1752 .787 97.8 C359 1.15 
2 • M • .348 1.19 
3 H n >i .334 1.24 
4 n n II .342 1.21 
5 n H n .351 1.18 
6 n n n .334 1.24 

1 7 n ii n .346 1.19 
i ft • n n .345 1.2C 
i 9 n n •t .344 1.20 
1 4 U i» n II .357 1.16 
i 

il •i t» •1 .346 1.19 

Avi> rage .346 1.2C 

• "> >: •-, - y 
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Test of 20am Uount Liark 1C, with Ocrlikon Modifications 

Enclosure  (3) 

TABLE III 

DISPERSION ON A NORMAL PL'J^ AT 1000 YA^DS 
("»ITH HES^C? TO SIGH? ANGLE OF 

9.5 UINUTSS AND POSITION \NGLE OF -5 WIN.) 

D&te Vertical lateral 
1931 3d. (inchos) (inchos) 

7-10 1 •H •17 
V -- -- 

3 •28 -9 
4 H5 -2 
5 •36 -9 
6 •39 •12 
7 •54. •20 
8 •13 •37 
o •2 •2C 

1C- -ih •39 
11 •31 .3 

Avc rage -.22 •12 
Std. Dov, *29 *18 

7-11 1 •1C -k 
2 •15 •30 
3 -18 • 15 
L -27 +27 
•3 •2G C 
6 •£ •IC 
7 •8 •16 
* -12 •6 
9 •6 •^8 

iC +Z •3 

Avc rage •3 •15 
Std,  Dev. *17 *16 

rotating band thror-.i 

Excluding Remind No.   2 
it n H     n 

r-7-*,»¥..-.T"»i 
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RESTRICTED . 
rqpo.6'2539'  . >        Figure 1 SECURITY INFORMATION 
-Dispersion pal tern on.nAraval plan? &%  1000 yards-of Oerlikon 20an -~- 
projectilas. 'Zero point on the graph ws on thai,line, of sight. t- 
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TABI£ II 

POINTS OF •5KT-3J OF 2CMM 
PR0J5CTIISS ON POilT WING OF TEF AirSHAFT 

I3G2 

ssA 
SS/K 
SS/K 
SBA 
SB/K 
SBA 
S ",• i. 

Entry Hole 
Dlaaater (Inches) 

13A6 
15/16 
1 
7/8 
3/4 
1-1/32 
1-1/32 X 1-1/4 

Distance From 
Previous Shot (Inches) 

27-1/2 
14-1/2 
15 
16 
26 
38-1/4 

HESTRICTSD 
s?rj.-.:?Y INTO ii'.ricN A-^NMX L 
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RESTRICTED t 
RP9.42540 17 July  1951 ^s    -   SECURITY KTORMATIOK 
Port wing of a THF' aircraft in position for, test firing of Oerlikon 
20no«fuzed  and loaded  amnui\ition.    ~»- -v 

* Figure 2 -       " Appendl* D 
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RESTRICTED N^C REPORT NO. 1119 

Teat of 20BB Mount Mark 10, with Oerlikon Modifications 

TAB"? p 

DEPLSCTIOH - LOAD TEST DATA 

(a)    Spring No. 2-37243 

lat Cycle Compressed 
Height for • 

Load in Pounds 
Compressed Load in 2nd 3rd 4th 5th 

Height Pounds Cycles 2-5.Jncl, Cycle Cycle Cycle Cycle 

20? 30 16 20?16 16 16 16 16 
19530 33 19766 33 32 32 32 
19730 49 19?16 49 49 49 49 
18780 65 18766 65 65 65 65 
18? 30 81 18716 81 81 81 81 
17780 n 17766 97 97 97 97 
17?30 13 5 17716 115 115 116 116 
16?8C 131 16766 131 131 131 131 
16730 148 16716 148 L48 147 147 
15?8C 164 15766 164 164 164 164 
15?3C 180 15716 180 180 180 180 
K780 197 14766 197 197 197 197 
14730 213 14716 213 213 213 213 
13?8C 230 13766 230 23C 230 230 
13530 246 13?16 247 247 247 247 
12780 258 12?66 262 262 262 262 
12?30 279 12716 280 280 280 280 
11580 293 11766 295 295 295 295 
11?3C 311 11716 312 312 312 312 
10580 327 10766 330 330 330 330 
1C?3C 346 10716 346 347 347 347 

97SC 362 9766 363 363 363 363 
9530 377 9716 378 379 378 378 
878C 398 8966 398 398 398 398 
67 3C 413 8716 413 414 414 413 
7?80 450 7766 451 451 4*1 451 
7?62 Solid 7762 Solid Solid Solid Solid 

• Spring shoved 07L4 permanent set after 1st compression. 

W^TRICTED 
S^'JRITY   INTr^H^ATION k'~>w:x i 
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J*S?RICT5D N?G TOPOKT NO.  1119 

Test of 20an liount LSark 10, with Ooriikon Modifications 

TABLE IV (Continued) 

DEFLECTION - LOAD TEST DATA 

(b)    Spring No. Z-37244 

1st Cycle Compressed 
Height for « 

Load in Pounds 
Compressed Load In 2nd 3rd 4th 5th 

fletfht pounds Cycles 2-5 Incl. Cycle Cycle Cvole Cycle 

20522 19 20506 19 18 19 18 
19572 35 19556 36 36 37 37 
19522 53 19506 53 53 53 53 
18*72 69 18556 68 68 68 68 
18122 86 18506 85 85 85 85 
17572 104 17556 K3 103 103 103 
17522 120 17506 121 121 122 121 
16572 135 16556 137 137 137 137 
16522 152 16506 153 153 153 153 
15572 170 15556 17C 171 171 171 
15522 187 15506 188 188 188 188 
14172 202 H556 204 204 204 204 
U522 219 14506 22C 220 22C 220 
13572 235 13556 238 238 238 238 
13522 252 13506 254 254 254 254 
12572 270 12556 273 273 273 273 
1252? 286 125C6 289 289 289 289 
11572 3C3 11556 ?C6 306 3C6 3C6 
11522 319 11506 321 321 321 321 
1C572 334 1C556 340 340 340 340 
10522 353 1C506 356 356 356 357 
9572 369 9556 374 374 374 374 
9522 387 95C6 389 389 389 390 
8572 405 8556 408 WB 408 408 
8522 423 8706 428 428 423 428 
75^2 461 7556 469 47C 470 470 
75 <£ Solid 7540 Solid Solid Solid Solid 

* Spring took 0?io pomanent sot on 1st compression 

flBSTJUCTD 
cm* f ' APPENDIX E 



nESTRICTKD M?G ?E?O^T NO. 1119 

Teat of 20am Mount Mark 1C, with Oerlikon Modifications 

TABIJ5 I? (Continued) 

DBFLBCTION - HAP TS?T DATA 

(o)    Spring No. Z-37245 

Coapresaed 
Height for 

Load in nounda 
lot 2nd 3rd 4th 5th 

Cyclea 1-5. Incl. Cycle Cycle Cycle Cycle Cycle 

• 17*00 28 28 28 28 28 
16750 55 55 55 55 55 
16'.«00 62 83 83 83 83 
15750 107 108 108 109 109 
15700 137 137 137 137 137 
14750 165 164 164 164 164 
u?co 192 192 192 192 192 
13750 219 219 219 219 219 

1 13700 247 247 247 247 247 
' 12750 275 274 274 275 275 

12700 303 302 302 302 302 
11750 331 330 330 330 330 
11700 360 359 359 359 359 
107 50 389 386 386 387 387 
107C0 415 416 416 416 4J.6 
9750 439 443 U3 443 443 
970C 466 466 466 466 466 
8750 500 500 5C0 500 500 
8700 530 531 531 531 531 
7750 555 557 557 557 557 
7700 588 589 589 589 589 
6750 623 624 624 624 624 
6?2C Solid Solid Solid Solid Solid 

PBST.tXCTED 
sErvri:^. IN?C:

J
U; ArrENLix r. 



RESTRICTED NPG REPORT NO. 1119 

Test of 2Cmn Hovst Mark 1C, with Oorlikon Modifications 
1 

1 

1 

I DEFLECTION - LOAD TEST DATA 
1 

1 
(d) Spring No. 2- -37246 

1 

Conpressed 
Height for 

Load in Pounds 
1 1st 2nd 3rd 4tb 5th 
1 Cycles 1-5. Incl. Cycle Cycle Cy^-le Cycle Cycle 

10740 26 26 26 26 26 
9590 52 52 52 52 52 
9540 79 79 79 79 79 
8!90 1C3 102 103 103 103 
8740 135 134 134 134 134 
7»90 162 161 161 161 161 1 7740 190 188 189 189 188 
6790 212 213 213 213 213 
6?40 244 243 143 243 243 
5790 273 272 272 272 272 

1 5240 303 302 302 302 302 
i 4790 337 337 337 337 337 
1 4770 Solid Solid Solid Solid Solid 

I 

•^STRI ;TED 
S-,::HITY iwj3KA?:rN 
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RESTRICTS} N?G REPORT HO.  1119 

Test of 2Cnm Hauat Kark 1C, with Oerlik a Kodifloat!ens 
i 
1 

! 
1ABLS 17  (C oatinued"; 

'. 

(•)    Spring No, 2-3724? 

fis KZCTIQK - LOAD TEST DATA 

\ 
Compresaed 
Height for 

L/?ad in Pound8 
I6t 2nd 3rd 4th 5th 

\ 
Cvclee 1-5. Incl. Cjrcjo Cycle Cycle Cycle Cycle 

i 1C531 ?« 26 26 26 26 
r 9581 54 52 53 52 52 
« 9?31 81 80 80 80 80 | 
i 8»81 109 105 1C6 106 105 

i     ; 8?31 133 130 13C 130 130 > 7*81 16C 157 156 156 156 
7?31 186 184 185 184 114 
6581 21C 2C9 21C 210 210 

j 6531 238 236 236 236 236 
1 5*81 268 265 264 264 264 

5*31 300 2)5 295 295 295 
4:31 336 336 335 336 336 
4772 Solid Solid Solid Solid Solid 

RESTRICTED 
SK'riRITf  IHFO-aiATTON AP'-^NDIX B 
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RESTRICTS) fPG REPORT NO.  1119 

Test of 20mm Uount Hark 10, with Oerlikon Mcdifications 

TABLE IV (Continued) 

DEFLECTION - LOAD 7SST DATA 

(f)    Spring No. Z-37248 

Compressed Load in Pour.de 
Height for let 2nd 3rd 4th 5th 

Cycles 1-5. Incl, Cycle Cycle Cycl9 Cycle Cycle 

9?34 49 49 49 49 49 
8784 100 ICO 99 ICO 99 
8»34 151 151 150 151 l*>i 
nu 2C4 204 204 204 204 
Tiy* 257 258 258 258 257 
6?84 3C6 3C7 307 306 307 
6? 34 360 36C 360 361 
3?84 4ie 418 418 418 418 
5734 465 465 465 465 465 
4784 525 526 526 526 526 
4734 6CC 60C 6CC 600 600 
4?C5 Solid Solid Solid Solid Solid 

Note:    Spring No. Z-37248 O.D. is 3727 on painted end and 3?C7 on unpainted end. 

RRSrwiCTED 
syr.'^JT I'T^'y.'.iTi'TTi ;x E 



RESTRICTED NPG RSPORT NO. 1119 

Test of 20mm Fount lark 10, with Oerlikon Modifications 

DISTRIBUTION 

Bureau of Ordnance- 

Ad 3 
Re 2 
Ru5 
Re 5c 

Chief of Ordnance, 
Department of th- Army 
Attni  ORDTX-AR 

Commanding General, 
Aberdeen Proving Ground, 
Aberdeen, Maryland 
Attnj Technical Information Section 

Development end Proof Services 

Commander, Operational Development Force, 
a. S. Atlantic Fleet, U.S. Naval«£ase, 
Norfolk 11, Virginia 

Navy Research Section, 
Library cf Congress, 
.iashington 25, D. C. 
(Via BUCRD Re5c) 

Naval Gun Factory 

Naval Ordnnnrr- 7> bora tor v 

Local! OKG 
0KB 
OVT 
Filo 

1 (w/o Appendix (B)) 
1 (w/o Appendix (B)) 
1 (with Armendix (B) 
1 (w/o Apoendix (B)) 

1 (w/o Appendix (B)) 

1 I w/o Appendix (B)) 

1 (w/o Appendix (3)) 

1 (w/o Apoendix (B)) 

1 (w/o Appendix (B)) 

i (w/o Append ix (B)) 

1 (w/o Appendix (B)) 
1 (w/o Appendix (B)) 
1 (w/o Apnendix (3)) 
1 (w/o Appendix (3)) 

m^biRIwi.AX' 
S3CURITY I"/CR*'ATI0N 
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