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UNCLASUI ED- 3W0 RZ T NOo 1208

20 Amuition Assist Feeder
Developed by Barvq wac Oompan

1. his t covYers the OYluation of a Harvey Assist yseeer
inc n t with 20=n aircraft sun Ik 16 as suggestod ,by roferv-
s (. salient features that were to be doigned into the
Mohiud art 4rutUned as foUlwas

A;. 6 _s, 8uL as manitie to nun feeder at essentiallyr sm~ bait
load reg ss or belt to ~ie ssmto o an boostbelt
This ine-asos the reliabllity and possibly the average rate oa

b, Reduces *belt whip" 1W providing I In rounds whioh can be
Withdrau from the reservoir without erg sMvesnt of the belt at
the beginning of a burst. Ths O reservoir' tion also cushions the
stopping of the bolt.

a. Prevent* startving sfun during tingle shot or short burst
operation (a ucndtion which occurs In ammunition system using
ordinar boostor).

do Prevents overfeeding of gun through quick release action
of siLngle plate type magnetio clutch and "oushlon" effect of
reservoir.

e, Greatly roduoes zaxiLim ourrent drain during starting underloads througlh Unique 4AI gysteM.

2. On basis of the results it Is concluded thata
as The Rarvar Assste Feeder ditd not perform the task that it

Io dooianod to do, at looot, not In ConiunctIon 1'ith tho 2C"OLi air-
craft gun Ik 16. Insufficient toots were conducted to defintely
establish Its performance in conjunctlon with the 20= aircraft
gun AN-M3*

b, No definite conclusions can be drawn concerning the
location of defects In the design of booster since a complotoly
satisfactory operation was never obt3inod. The tests were temi-
nated after tho anti-roll back ratchet wheel had failed.
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20MM AM wtion Assist leader
Developed by Harvey Machin Coopca•

m - a a as as a am as m as s as am a - s ms am as ms w - -m a - -s a a a

2,. AUTHMm8

Referece (a) eutablishod Task aui1nmnt (PO-aSa-20-52 for
Ozpe,-imntal investigations and developmortal tests of the 2OMn
aircraft guns AN-U and I@4e This was amded by reference (6) 1 1to In1i4oe tbhs oevaation of tho 20 Harvey A•saist teod ehenIa.

a* WORD Rost Itr 319 Eeft-JOwazuts of 20 Sept 1951
b. BmORD Rest Itr X9 Rea-Olfintso 8 Fob 1952

3o OBM Wr =sI

The object of this *valuation was to determine the msutability
of the Harvey kasist Feeder for use with 20 aircraft guns AN1-M
and Na 16 a"d their associated feud meahansms.

4, MIOD OF TSB,.

as Date of Project Latter 8 FebUmr 1952

b. Date Necessary Material Received 29 Jaw ry 1952

a, Date Test Conmenced 29 Jamury 1952

do Date Test Completed 11 March 1952
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20mm Ammunition Assist Feeder
Developed by Harvey Machine Compa -

~~- - -S- - - - - - - - - -- - -- -

DITAILA OF TFUT

The Harvey Assist Feeder or Booster, shown in igu~eee 2 and 3,
Is designed to asuist the leading of the annmition to the un on
the demand of the gun feed meohanism. This feeding cotion is
accomplished by a 24 volt DeC. motor goared to a sprocket wheel
through Planetary r4duction lears. The booster ninorporates a
esie puate-type magnetic o atoh and an ammunition reservoir
hawing one and one halt rounds capactty. A quick release action
in the msiwtio clutch Is destgned to prevent overfeodin, of the
sum feed mechansm. The electric motor in the booster of.e at
half speed when the Sun arming siwteh Is closed and the ammunition
reservoir is illed with ammunition. This reduces the electric
current required at the ,beginnin of ra burst and permits quicker
acceleration of the sprocket wheel. dhon the gun foed mechanism
pulls on the aumunition belt the mmgnetic clutch witch is actua-
* tdand the clutch is engaged. The sprocket then assists in feed-
i amunitlon to the gun as lon as tho clutch Is engaged. The
the tiring switch is released, the oostor continues to feed until

the ammunition belt depresseR the clutch switch which In turn die-
engages the sprocket wheel from the motor. The motor resumes half
3peed operation until either the gun is fired again or the arming
switch is turned off. To remove the amriwution belt from the
booster in a direotion opposite to fead, It Is necessary to release
the anti-roll back device in the motor* This is done by rotating
the depressed slotted pin located in one end of the motor.

RESTRICTED
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20m A=unition Assist Feoder
Developed by Harvey 1holhine Conpaz-

6. DZSCRIPTION OF TEST W4UII',•3Tn

a. The following test equipmnt was used for the evaluation
of the boostert

(1) Batteries ad a generator as a source for direot cur-
rent electricity.

(2) 20m aircraft guns A 16 and A-lNU3.

(3) 20 toed meohanisfm 1& 8 god 0 and Aq-IMo

(4) Rigid box type gun mounts.

(5) Two pieces of ammunitLon chating each 3 feet long and
a wooden aanimntlon boX.

(6) High speed movie cemrsa 35mm.

(7) 2Omm, aammnition links hftl made by L. A. Young wad
Compazq.

(8) Heil&Wd Recording Ooillograph,.

(9) 20 Ammunition, 390 series - 3745 rounds.

b. A photograph of the test setup in shown in Pigure (1).

7. PROCEDURE B

A standard 20mw aircraft gun Xk 16 was used in the major portion
of the evaluation. Various length bursts both conituous and inter-
rupted, up to 270 rounds were fired at am&ient temperatures. The
booster, energized by 27 volts D.C. from either batteries or gener-
ated power, was located approximately midway between the ammunition
Lux ui•! tho tui ouud oiLhan oj, Abovt thx'oQ foot of aoiLzun-ition
ehuting was attached to each end of the booster. The chuting was
fized rigidly on a wooden platform. For portions of the tests the
voltage to the booster was changed to as high an 31 volts since It
was suspected that the motor speed during feeding was not high
enough to keep the gun feed mechanism supplied with ammunition.
Also the action of belt motion in the booster was studied by high
apees motion pictures. The action of the clutch smitch as well as
the current and voltage supplied to boostar mtor were recorded by
a Iheiland Recording Oscillograph.

RESTRICTED
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20= Aiamenition Assist Feeder
Developed by Harvey Machine Company
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, ~lR7USb A DISOBBSIONs

Complete detailed results are included as Appendix (A). Mhe
results show that the booster does not slply ammunition at the
rate required by a 20mim aircraft gun I Is evidenced by fall-
uras to food, link deformations on the outboard side of tho nun
food mechnim belt retaining pawls and belt separations be aen
the gun feed mechanstm and the boostere Only 19 of 64 attempts,
ezolusive of belt pul tests and stoppages from other causes, were
successfully fired out, The tests wore terminated because of the
failure of the anti-roll back ratchet uhool in the booster before
It was established whether this inability to maintain adequate
amonnition oupply van oaused by the faster tiring rate of 0= air-
craft gun NA 16about 790 rpm as oomparsd to 740 rpm using An
AN-iC• un) or by the more severe nature on belt motion of iatermit-
tent rociproeating feed ing i•otion of the Sk 8 feed mooharism as
compared to moro uniform flow of amunition in the rotary action of
the •4-12 food meohanisam Each of the throo firing attempts made
with a 20mm aircraft gun A-•-3 was a simzooaesil fireout. B3e=
though the failures to teed cannot all be blamed on the booster,
about one third of the failures to feed were accompanied by
stretched links. This would indicate that a sizeable ratio of the
failures to feed were directly chargeable to the booster* The
motion pictures showed that there was considoable tension applied
intermittently to the ammunition belt as it passes through
booster. A sequence of events -taken from the motion pictures Is
included as Figure 6. The osolllograms showed that the clutch
switch Is open about 3/7 of the gun firing eycle, but that the
clutch rarely disengages* It is seen from Figure 5 that the clutch
pull-in is very rapid, about the order of 1 millisecond, but that
the drop out is in excess of 50 milliseconds, The disturbances
noted by both the voltage and current element in the motor circuit
is apparently caused by surge of current drawn by the magnetic
clutch slipping because of lubricants or other foreign materials on
the faces of the plates. This was obviated by thoroughly oleaning
t2l.i twico during tho tuut;t 'dillo sowow-hc if pvovod oporation rao
obtained after the second cleaning, the belt separation and failures
to foad were not entirely eliminated. T•i results appear anomalous,
ho=wor, in that one form of Sun food malfunction which had been
prevalent in previous firings of Wk 8 teed moohanlsms using the samo
links was not noted in these tests* The double loo a of the belt
link defaomed toward each other sufficiently permicting the link to
ride off the strippor. The link would tend to follow the round
into tha foed thsoat causing a gun stoppagoe Those links had a
Rockwell C-36 hardness which is within the limits spocified by

RESTRICTEDECUIITY IFPMATION 6
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20 Ammunition Assist Feeder
Dsveloped by Harvey Machine Company

ORD Dq 72242. It was later found that links having Rock-
well C-6 wo function satlsfactorlly in the 20mm feed mohwasm
/k Be The motor load current and voltage was an average about
11 amperes and 23 volts DoC. The transient current at the begin-
ning of a burst in approlimately as high as 61 amperes under normal
starting conditions without vT extraneous load applied to the belt.
Tho tramint portod Is about 8milliseconds under the same condi-
tionso

9. On basis of the results it is concluded that:

a. The Harvey Assist Feeder did not perform the task that it
is designed to do, at least, not in conjunction with the 20= air-
craft gun Uk 16a Insufficient tests were conducted to definitely
establish its performance in conjunction with the 20m aircraft
gun UI-U3.

b. No definite conclusions can be drawn concerning the location
of defects in the design of booster since completely satisfactory
operation was never obtained. The tests were terminated after the
anti-roll back ratchet wheel had failed,

UNCLASSIFIED
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20mm Amnnition Assist Feeder
Developed by Harvey Machine Company

The Investigation upon which this report is based was conducted by$
J. V. BLAMTON Accessories and Ammmunition Developent Branch

)ircraft Armament Division
Aviation Ordnance Department

This report was prepared by,
JOHN PINKER, J1., Head Engineer

Aircraft Armament Livision
Aviation Ordnance Department

This report was reviewed by,
L. D. RUCKR, Lieutenant Commander UMM

Aircraft Armament Offioer
Aviation Ordnance Deportment

J. C. TAIM , Director of Research
Aviation Ordnance Department

F. A. NU3SC, Captain, USN
Aviation Ordnance Officer
Aviation Ordnance Department

C. C. BEAMBLE, Director of Research, Ordnance Group

APPROVEDs J, F, BYRNE
Captain, USN
Commander, Naval Proving Ground

E. A. RUCKNER
Captain, USN
Ordnanco Officer
By direction
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