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7 Claims.

The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes, without the payment to
me of any royalty thereon,

This invention relates to cartridge belt feed
mechanisms actuated by the firing oscillations
(i. e. by the recoil and counterrecoil) of auto-
matic weapons. .

It is an object of the invention to provide a
compact structure directly securable to the gun
attachments of presently existing nonactuated
belt feeding mechanisms.

Another object of the invention is to effect com-
plete feeding spool elimination through the intro-
duction of a pawl mechanism adapted to directly
contact and drive forward any ammunition belt
guided directly thereabove, )

The invention makes available a structure so
simple in basic operation as to require a minimum
of changes to make it readily adaptable to both
right and left hand feeds.

It also provides & mechanical arrangement in
which all part movements due to cam actuation
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Figure 5 is a sectional view taken on line 5—§
of Figure 1. :

Referring jointly to Figures 1 through 3 of the
drawing, my. invention -consists of a booster I
fixed to the caliber .50 machine gun shown in
phantom outline 2 by means of the presently
existing mounting lugs and retaining pin shown
in additional phantom outlines 3 and 4; and of
the cam contactor 5 longitudinally adjustably at-
tached to the immovable extension rod shown in

. phantom outline § (. e., the last named part re-
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(1. e. due to gun recoil) merely place the pawl

mechanism in a position awaiting belt movement.

As a result of the above arrangement, the fine
feeding adjustment normally incident to direct
ratchet drives is eliminated, cam compressed coil
sbrings being used to effect actual cartridge belt
advancement upon gun counterrecoil.

With the foregoing and other objects in view,
the invention resides in the novel arrangement
and combinations of parts ang in the details of
construction hereinafter described and claimed,
it being understood that changes in the precise
embodiment of the invention herein disclosed
may be made within the scope of what is claimed
without departure from the spirit of the inven-
tion,

A practical embodiment of the invention is
illustrated in the accompanying drawing, where-
in:

Figure 1 is a side elevation of the improved
feeding mechanism, with one caliber .50 round
and associated weapon parts shown in phantom
outline;

IMgure 2 is a sectional view taken on the line
22 of Figure 1, with caliber .50 rounds and as-
sociated weapon parts shown in phantom outline;

Except for pawl parts repositioning, due to
weapon recoil, the showing of Figure 3 is similar
to that of Figure 2;

Figure 4 is an enlarged end view of the car-
tridge finger stop or ratchet, ang ‘
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mains entirely stationary during weapon firing).
The forward end of the rod shown in outline 6
is fixed to a gun adapter located forward (i. e.
to the left) of the part showing of Figure'1l.

The booster | consists of a support T made up
of a longitudinally disposed back plate 8 to which
is welded or otherwise suitably attached a front
cartridge belt guide plate t1, a rear cartridge
belt guide plate 12, and a centrally disposed pawl
mounting bracket 12; a pawl mechanism {4 con-
sisting of a driven lever 15, a yoke shaped driving
lever 16, a pivot pin 11, a spring 18 and a con-
tacting finger assembly {9; a pawl mechanism
shaft 20; and two coil springs 21. In Figure 1
of the drawing, it will be noted that the front
(i. e., left hand) end of the back plate 8 slopes
downwardly and forwardly to provide a mounting
hole 9 for a pilot 8. The pilot 10 fits snugly in
a pilot hole provided in the gun of outline 2,
thereby furnishing the booster | additional sup-
port against “twisting” under firing shock.

As shown in Figures 2 and 3 of the drawing,
the outer (. e., left hand) portions of the front
and rear cartridge belt guide plates 11 and 12 are
sector shaped, with the longitudinal center line
of the pawl mechanism shaft 20 passing directly
through the apexes thereof. This arrangement
permits ammunition belt pickup from below.
Horizontal feeding of the ammunition belt can be
equally well provided for by minor rearrangement
of the pawl mechanism 14 with respect to g hori-
zontally disposed top surface for the cartridge
belt guide plates. The upper inner corner of
each of the aforesaid guide plates is provided with'
a hole 22 through which the presently existing
retaining pin of outline 4 passes. The last named
pin also constitutes the supporting axle of the
“belt holding pawl” shown in phantom outline 23,
a later described element forming an essential
part of the gun feedway shown in phantom out-
line 24.  If desired, the upper and end surfaces
of the gun feedway of outline 24 can be extended
outwardly and slightly downwardly through in-
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stallation of the cartridge belt cover shown in
phantom outline 25.

The cam contactor 5 consists of a mountmg
- plate 26 secured to the outer (i, e., left hand in
Figures 2 and 3) portion of the extension rod
shown in phantom outline 6 by means of two U-
bolts 27 and a roller bearing 28 secured to the
uppermost surface of the mounting plate 26 by
a bolt 29.  As ‘best rindicated *with reference:to
the parts.showing of Figure 1,the .cam contactor
5 is normally (longitudinally) adjusted such that
the axis of the bolt 28 is just coming into align-
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ment with the rear (. e., right.hand) .face-of .the N

driven lever I5.
The numerous novel structural fegtures-of -the

‘15

three: sub-assemblies comprising:the pawl :mech- - -

anism 14 are separately dealt with immediately
below, Maximum forward or clockwise position-
ing of the driven lever {5 is controlled by:a:step
lug 30 on said lever contacting with:the-inclined
upper edge of the bracket 13, best shown in Fig-
ure 1l of the drawing, Periodic rearward-or eoun-
terclockwise actuation of the driving lever'{5from
the semi-upright (unfired -gun) position of "Fig-
ure 2 'to'the pronounced outwardly canted ‘(fired
gun) position of Figure 3 is accomplished by the
Aincorporation of a‘helical cam 31 atthe lever base.
‘A readily understandable-side -profile of :the hel-
ical cam 31.is shown in Figurel.” Return of the
driven lever ‘15 from- the (fired gun) .positioning
of "Figure 3 'to ‘the ‘(unfired .gun) .positioning of
Figure 2 is accomplished by .inserting the out-
wardly ’turne‘d en‘ds 32 of the 0011 sprmgs 21
vided in_ the front. and .rear cartridge belt _.gmd_e
plates [1.and 12 (adjacent to the _axle support-
ing “holes “therethrough), by inserting ;the -pawl
mechanism .axle 20, and by lastly positioning the
‘hooked upper ends.33 of the.coil springs 21 with-
in the recesses, provided at the ends.of the hinge
pin I1; which final parts positioning is. clearly il-
Justrated in Figure 1. 'In .closing, -as viewed in
Figures.2 and 3, it will be noted that theupper
inner edge of the driven lever 5 is:flat as indi-
cated 4t 157 and is constantly engaged by the flat
lower portion 16’ of the yoke shaped driving lever
'I6 under the influence ¢f spring 18, Figs. 1 and’5.
As-viewed in Figure 1.0f the drawing, the gap

- ‘between the inner _surfaces of the yoked ends of
‘the driving lever 16 is sufficiently in excess of the
longitudinal width of-the driven lever ‘1% to-pro-
vide ample room for-additionsl installation, up-
on the hinge pin “17,-of the-spring 18 ‘(the lower
end -of ‘which -is-hooked around the -under -sur-
face -of the-stop:lug :30, Figure ‘5, and the upper
end of ‘which passes'beneath-and:slightly beyond
the lowermost-of -the-two -slightly in-turned-faces
of ‘the ~base -portion - of ‘the ‘yoke-shaped - driving
lever (8, -as-seen ‘in Figure'5). ‘Presence-of ‘the
throw-up spring 48 -nermally -maintains ‘the
lengthwise axis-of the-driving lever 46 in-the:ref-
erence’line positioning ‘OCindicated in Figures 2
and 3.of'the drawing. ‘Clo¢kwise ‘deviationfrom
normal:lever 16 positioning is délat-with ‘below.
As viewed in ‘Figure ‘1, :the forward :(. -e., left
hand) sarm.of :the-driving lever #6-is drilled. and
tapped:to: provide:for the installation of:a flanged
spring pawl:34, a.screw- 35,:and g’ lockwasher:36.
The spring 34, .in-conjunction ‘with :three “stop
pins” later deseribed:in connection with the:en-
larged view:of Figure 4,.constitute -what is-com-
monly -referred to:as -a.ratehet :(i.-e., the ‘spring
pawl-34-performs.the function of a:common: pawl;
while the froent “finger disk”-deseribed immedi-
ately-below, in.combination «with ‘the -above re-
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ferred to “stop pins,” performs the function of a
common. ratchet wheel).

As shown in Figures 1 through 4 of the draw-
ing, the contactor finger: assembly 19 consists of
a front finger disk 37 provided with a rearward-
ly projecting spacer collar 38, and a rear finger
disk 39 provided with a forwardly projecting

“spacer rod 40 and a still more forwardly project-
Jingaxle 41 ‘4. e., the last .named passes through
shoth the-driving:rod base -portion and*the front

finger disk 37). The disks 37 and 39 are retained

in proper fixed interrelationship by means of a

pin 42 -passed :through a hole provided in the

_spacer collar 38. The front finger disk 37 is com-
“posed of ‘two (rather blunt) fingers 43! and 432,
joined by:a-common arcuate side 441, and of ad-

ditional finger 433, joined to the finger 43! by a

~common arcuate side 442 and to the finger 432

by & common:arcudte side 443,  As viewed in the

senlargement «of :Figure 4, the counterclockwise

tip of each of the aforesaid. fingers.is.longitudi-
nally ‘drilled to. receive three:rearwardly.project-
ing and “fixed.stop pins 452, 452, .and. 453; .which,

‘in-combination with the frontfinget disk 31, form
.in effect.a common ratchet .wheel, The.rear fin-
-ger disk 39 ‘duplicates the three finger.arrange-
“ment-of “‘the front finger disk.- 37 with the.single

exception that the common: arcuste sides. of .the
former are longer and deeper than those.of:-the

Tatter "(i.-e., the ““front” sides.duplicate:bullet. con-
-tour, “while ~the “rear” .sides duplicate .cartridge
‘casing contour).

“In order to betier describe.the
operation of my invention, T have additionally il-
Tustrated “(On Pigures’ 2 and 3) .an.upwardly and
inwardly fed. cartridge belt 46:-by.means.of .the
six;rounds shown in phantom outline 41! thr@ugh
478,

Prior operation description, Jt should be“noted
that ;positioning of ‘the ammunition belt -46 .is
‘identical for both Figures2.and 3, It should.also
‘benoted thatFigures 1 and 2.represent.an unfired
gun positioning of parts, while Figure 3 represents
‘a fired-gun ‘positioning .of parts (. e, in.the lat-

ter, the pawl-mechanism 14 is represented in its
‘most outwardly -or .counterclockwise positioning,

poised for nmovement of the round 6f .present out-
line #14 into-the-positioniing of the round of pres-
ent-outline ‘475), It-should be.still Tuither noted
that for each inward “stroke’” of the pawl mech-
anism ‘14, a round occupying the preserit Figure
3 positioning-of outline 4715 will ‘first .depress.down
and-pass-over, then be locked against outward es-
capage by, the beélt “holding pawl of outline "23.
Returningto Figure‘l, it will be noted' that under
unfired-gun-conditions, the:visible portion of the
helical eam 31 projeets ~mcreasmgly -outwardly,
from 'right *to left, directly “in the path -of “the
most-inwardly-disposed-portion-of the-contacting
surface-of the longitudinally ‘fixed -roller Ybearing
28. It therefore follows that right hand move-
ment:of ‘the gun of outline *2, “together-with -its

-attached ‘boeoster :mechanism °( “(as-a ‘result of

round . firing), results in constantly increasing

‘outwardly movemernt-of ‘the *pawl ‘mechanism - i4

until the . extreme "pesmmmng of “Figure 3 “is-ac-
complished.

During the pawl mechamsm repositioning “re-
ferred to'in ithe preceding ‘paragraph, ‘two¢lose-
ly “interrelated parts movements:oceur. Firstly,
the front :and rear finger disks :37-:and -39 ~slid-
ingly “‘roll :around,” ;respectivély, :adjacent ‘bullet
and :cartridge ;casing surfaces rof .the sround -of
outline 471¢ (i. e., if a reference’line: QA be used
to:indicate;initial ‘pesitioningof the front finger
disk 31 of Figure 2, the -arcuate side 432 slides
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around its adjacent bullet surface in a clockwise
direction until the aforesaid disk reaches a final
positioning indicated by a second reference line
OB in both Figures 2'and 38). Secondly, during
the entire period of the above described move-
ment of the front and rear finger disks 37 and
39, the yoked driving lever 1§ of Figures 2 and
3 is continuously executing a “jack knife” move-
ment with respect to the driven lever 15 (. e, if
the levers {6 and 15 of the pawl mechanism 14
be compared, respectively, to the “blade” and
“handle” of a common jack knife, starting from
the initial full open position represented by the
reference line OC, the “blade”, 16 continues to
“close” up to the maximum closed positioning
represented by a second reference line OD, after
which it simply reverses the aforesaid movement
by returning to the full open position of refer-
ence line OC). At this point, it should be es-
pecially noted that in passing from the front fin-
ger disk positioning of Figure 2 (i. e., from a po-
sitioning in which the contacting finger assem-
bly 18 is in advance of the round of outline 47¢)
to the same positioning of Figure 3 (. e., to a po-
sitioning in which the contacting finger assem-
bly {8 is immediately behind the round of outline
474). the engaging tip of the leaf spring 34 has
shifted from an original position behind the
driven face of the stop pin 45° to a new position-
ing behind the driven face of the stop pin 452
Therefore, with return of the gun of outline 2 to
the longitudinal positioning of Figure 1 (. e,
upon complete removal of the cam restraint of
Figure 3), the coil springs 2! will immediately
force the pawl mechanism (4 back into the un-
fired gun positioning of Figure 2, thereby repo-
sitioning the round of present outline 41¢ into the
positioning of the round of present outline &75.
In accomplishing the above described round
movement, it is also worthy of note that the
“thrust” exerted by the driving arcuate surfaces
of the front and rear finger disks 37 and 39 is
resolved substantially along the centerline of the
ammunition belt 46.

Although the descriptions of this specification
are specific to the illustrations of Pigures 1
through 4, or readily understood modifications
thereof, it is to be understood that there can be
departures therefrom which still clearly fall with-
in the field and scope of the subject invention,
and I therefore do not wish to be restricted there-
to, but only insofar as the appended claims are
so limited.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent of the United States is:

1. A cartridge belt feed mechanism for auto-
matic guns, comprising spaced plates adapted to
be carried by a recoiling portion of the gun and
normal to the center line thereof, a shaft mount-
ed in said plates, an operating lever rockably
mounted at one end on said shaft, and an arm
pivotally mounted on the other end of said lever,
an axle adjacent the lever and rotatably carried
by said arm, cartridge feed discs mounted on the
axle, a stop carried by the arm and engaging the
lever to limit the movement of the arm relative
to the lever, yielding means for keeping the stop
in engagement with the lever, a cam carried by
the lever, means adapted to be fixed in the path
of movement of said cam for engagement with
the cam on the recoil of the gun portion to ac-
tuate said lever to position said discs for advanc-
ing a cartridge, means carried by the arm and
means carried by a cartridge feed disc cooperat-
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3

ing to advance 2 carfridge when the lever is
moved toward the gun on counterrecoil, and
means for actuating the lever upon said counter-
recoil to feed a cartridge.

2. In a cartridge belt feed mechanism for au-
tomatic guns, a pivoted operating lever, cartridge
advancing means carried by the lever and com-
prising an arm pivoted to said lever, an axle ro-
tatably mounted in sald arm, discs rotatably car-
ried by said axle and having cartridge engaging -
portions, laterally extending pins on one of said
discs, a spring pawl carried by said arm ratchet-
ing over said pins in one direction of the move-
ment of the lever, and engaging said pins in the
other direction to prevent refrograde movement
of said discs.

3. A cartridge belt feed mechanism for auto-
matic guns comprising spaced plates adapted to
be carried by the gun, a shaft mounted in said
plates, an operating lever rockably mounted on
the shaft, a yoke-shaped member having arms
pivotally connected with the operating lever, the
pivot befween said lever and arms having ex-
tensions beyond the arms, anchored spiral springs
surrounding the shaft, the free end of the springs
engaging said pivot extensions and urging the
lever toward the gun, means for limiting the
movement of the lever in such direction, an axle
carried by said yoke-shaped member and having
cartridge engaging and advancing discs rotatably
mounted thereon, means carried by the yoke-
shaped member for engagement with the oper-
ating lever to limit the relative movement be-
tween said lever and said member, spring means
for normally urging the yoke shaped member
away from the gun, means carried by the yoke-
shaped member cooperating with the cartridge
engaging and advancing discs to prevent retro-
grade movement of said discs, a cam on the op-
erating lever, and a fixed member cooperating
with the cam to rock the lever away from the
gun upon the recoil thereof.

4. A cartridge feed mechanism for automatic
guns, comprising spaced plates adapted to be
carried by the gun and normal to the center line
thereof, a shaft mounted in the plates, an op-
erating lever rockably mounted at one end on
said shaft, and movable toward and from the gun,
an arm pivotally mounted on the other end of
the lever, an axle adjacent the upper end of said
lever and rotatably carried by said arm, cartridge
feed means mounted on the axle for advancing
a cartridge upon the movement of the lever to-
ward the gun, a cam carried by the operating le-
ver and adapted to be engaged by means carried
by the gun upon recoil of the gun to actuate said
lever to position said cartridge means for advanc-
ing the cartridge, and spring means for actuat-
ing said lever upon the counterrecoil of the gun
to feed a cartridge.

5. In a cartridge feed mechanism for auto-
matic guns, a pivoted operating lever movable to
and from the gun, oppositely disposed cartridge
advancing discs rotatably carried by the lever and
formed with a plurality of depressed arcuate por-
tions in their peripheries arranged to successive-
1y engage and partially embrace the cartridge in
feeding the same, positive means for moving the
lever in one direction to position said discs for
advancing a cartridge, and spring means for mov-
ing said lever in the other direction to advance
the cartridge.

6. The invention of claim 5 characterized in
that the positive means for moving the lever com-
prises a helical cam on the lower end of said le-
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werradjacent:the pivoidal point:thereof-and:a fixed
‘member constructedand arranged to-coact with
-said -eam to move -said lever, -and -the -spring
means comprises a coil 'spring “having operative
-connection -with :the upper .end:of:said:lever.

1. In:a cartridge belt feed mechanism of . au-
tomatic.guns, a pivoted -operating lever:movable
-fo and from:the gun, a member pivotally mount-
-ed:oncthe upper.end of said:member, a:horizontal

extending axle carried by said member, opposite- 10

‘ly disposed -cartridge advancing discs ‘rotatably
:carried by:said-axle:-and-provided .with a:plural-
ity of equally spaced.depressed -greuate portions

in -their peripheries ;:arranged:to:successively en-

-gage and -partially -embrace :the:cartridge -to be
fed,-positive means for:moving thelever in one di-
_rection to pesition said-discs for advancing a car- -
-tridge, and spring means:for moving said:lever in

the other direction to advance:the cartridge.
GUY T. BIXBY.



