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ABSTRACT OF THE DISCLOSUIRE 
This is a cross feed mechanism adapted to fit the re 

ceiver of a rocket launcher and to place one round at a 
time into the bore line. A feed slide is mounted for 
movement transverse to the axis of the rocket launcher. 
A rack is arranged so that as the operating means of the 
launcher retracts, that operating means, acting through 
gearing, drives the rack inboard, stressing tension springs 
attached to the feed slide. The feed slide is restrained 
against inboard motion until the bolt and operating means 
are in retracted positions; whereupon the latching means 
is released and the feed slide moves inboard. Holding 
pawls are pivotally mounted on the receiver and are 
formed with inboard bifurcations and outboard bifurca 
tions. As the feed slide moves inboard the outboard bi 
furcations and the feed slide are disengaged and the hold 
ing pawls rotate to permit a fresh round to be driven 
over the inboard bifurcations and toward the bore line 
of the rocket launcher. Driving pawls are pivotally 
mounted on the feed slide for causing the round to be 
driven inboard. Stop pawls are mounted on the receiver 
to terminate the inboard movement of the round. As the 
round is finally positioned the bolt is freed to advance 
and the operating means causes the rack and crossfeed 
slide to move outboard. In the event that no round is in 
the ready position a stop feed lever locks the holding 
pawls and prevents feed of a round. Ejector means, not 
used during normal operation, is provided for disposing 
of any round in the bore line position in the event of a 
desire to eject such a round. 

The invention and its objects 
The present invention is a division of my United States 

patent application Ser. No. 478,570, entitled, “Automatic 
Weapon for Rocket-Boosted Ammunition,' filed in the 
United States on Aug. 10, 1965, now Patent 3,315,567, 
and assigned to the same assignee, Avco Corporation, as 
the present application and invention. 
The present invention is directed generally to ordnance, 

and specifically to an automatic rocket launcher which 
is particularly adapted to use with rocket ammunition of 
the type which does not include a cartridge case. 
The invention herein disclosed and claimed is an im 

provement in automatic rocket launchers of the type dis 
closed and claimed in my issued patent applications en 
titled, "Rocket Boosted Automatic Weapon and Ammu 
inition System” and "Intermittent Feed Mechanism for 
High Inertia Load,” Ser. Nos. 316,224 and 312,670, re 
spectively, filed Oct. 15, 1963, and Sept. 30, 1963, respec 
tively, now U.S. Patents Nos. 3,204,530 and 3,204,528, 
respectively, issued Sept. 7, 1965, both assigned to the 
same assignee, Avco Corporation, as is the present appli 
cation and invention. 
A broad object of the invention is to provide an auto 

matic rocket launcher in which, after firing, control is 
first exercised by the bolt (60, FIG. 1), then transferred 
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to an operating rod group (61, FIG. 2), next shifted back 
to the bolt (FIG. 30), then over to an ammunition feed 
mechanism (FIGS. 3 and 31), and finally back to the 
operating rod group (FIG. 4). 

In furtherance of this object the invention provides, in 
an automatic rocket launcher of the type herein disclosed, 
the combination of: 

First releasable latching means (76, FIGS. 15 and 18) 
for restraining the operating means in retracted position, 
said first latching means being released by retraction of 
said bolt 60 to free said operating means 61 from rear 
ward restraint; 
An ammunition feeder (FIG. 24) for feeding a new 

round of ammunition transversely into said position to 
be chambered, said ammunition feeder comprising a cross 
feed slide (77, FIG. 24, symbolically shown in FIGS. 1-4); 
and 
A dual-purpose bolt-latching and slide-restraining means 

(78, FIGS. 15 and 24) positioned normally to restrain 
said feed slide 77 in outboard position (FIG. 29) but re 
sponsive to retraction of said bolt 60 to latch said bolt 
rearwardly (FIG. 31) and simultaneously to free said 
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feed slide of restraint to permit said slide to move in 
board and to position said new round (FIGS. 32, 33); 
The dual purpose means (78, FIGS. 15, 24 and 28) 

being actuated on completion of the feeding operation to 
free the bolt whereupon the bolt 60 and operating rod 
group 61 advance forwardly so that the bolt can chamber 
said newly positioned round (FIGS. 4, 33, 34). 
A related object of the invention is to provide a novel 

and improved cross feed mechanism (FIG. 24) which not 
only feeds ammunition transversely into the bore line 
(FIGS. 31-33) but which further participates in control 
of the rocket launcher and interrupts operation of the 
launcher (FIG. 35) in the event of a delay in the supply 
of ammunition. 
The cross feed mechanism comprises a feed slide (77, 

FIG. 24) mounted for inboard and outboard movement 
transverse to the axis of the receiver 67; 
A rack (79, FIGS. 1-4, 14-15, 17, 19, 26) mounted for 

inboard movement (FIGS. 29, 30) relative to the receiver 
67 and independent of the feed slide 77 and also for out 
board movement (FIG. 4), said rack 79 and feed slide 
being proportioned and arranged so that outboard move 
ment of the rack drives the feed slide outboard; 
Gear means (80, 81, 82, 83, 84, FIGS. 1 and 24) inter 

coupling the operating means and the rack whereby the 
rack is driven inboard (FIGS. 1, 2) by retraction of the 
operating means and outboard (FIG. 4) by advance of the 
operating means; 
Energy storage means (85, 86, FIG. 24) intercoupled 

between the rack 79 and feed slide 77 and adapted to be 
stressed by inboard movement of the rack so as to store 
energy (FIGS. 29, 30), to relax when supplying inboard 
driving energy to the feed slide (FIGS. 31, 32), and to 
be reset by outboard movement of the rack (FIG. 4); 

Dual-purpose latching means (78, FIGS. 24, 15, 17, 
28) positioned normally to restrain said feed slide in out 
board position but responsive to retraction of said bolt 
to latch said bolt 60 rearwardly and simultaneously to 
free said feed slide 77 to permit said feed slide to move 
inboard (FIG. 31); and 
Means (87-90, FIG. 24) controlled by said feed slide 

for advancing a round into the bore line of the rocket 
launcher when the feed slide moves inboard (FIGS. 31, 
32) under the drive Supplied by said energy storage means 
(85, 86, FIG. 24); 
Said latching means 78 and feed slide 77 being so pro 

portioned and arranged that, upon the feed slide reaching 
a predetermined inboard displacement, the latching means 
is actuated (by 91, FIG. 24) to release the bolt 60 to 
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permit the bolt to advance and to drive the newly fed 
round into battery position. 

Description of the drawings 
For a better understanding of the invention, together 

with other and further objects, advantages, and capabili 
ties thereof, reference is made to the following descrip 
tion of the appended drawings in which: 

FIGS. 1, 2, 3, and 4 are perspective views of the bolt, 
operating rod group, barrel, and round feed mechanism of 
an automatic launcher in accordance with the invention 
of the aforesaid patent application Ser. No. 478,570, as 
taken from the point of view of an observer located lat 
erally to the right and upwardly and rearwardly of the 
rocket launcher, these figures showing the relationship 
among the parts during the following phases of operation, 
respectively: the end of the impulse stroke of the bolt 
60 which begins immediately after firing, the beginning 
of the extraction of the bolt, the completion of the inboard 
motion of the cross-feed slide 77 as it places a new round 
in the bore line, and the channbering stroke or advance 
of the bolt 60 as it is driving the new round into the 
chamber; 

FIGS. 5 and 6 are top plan and right side elevational 
views of the receiver and barrel portions of said rocket 
launcher, with the cross-feed mechanism of FIG. 24 re 
moved; 
FIGS. 7 and 9 are fragmentary elevational sectional 

views of the firing control mechanism, consisting of the 
hammer cocking lever 73, hammer 72, and sear 71 during 
the following phases of operation, respectively: rocket 
launcher fired, and rocket launcher ready to fire; ?? 

FIGS. 8 and 10 are longitudinal sectional views, full 
and partial, respectively, each taken along the section line 
8-8 of FIG. 13, looking in the direction of the arrows 
and showing the positions of the hammer 72 and immedi 
ately related parts, the bolt 60, and the operating rod 
group 61 in the following phases of operation, respec 
tively: rocket launcher fired, and rocket launcher ready to 
fire; 

FIGS. 11 and 12 are fragmentary longitudinal sectional 
views of the rocket launcher as taken along section lines 
11-11 of FIG. 22 and 12-2 of FIG. 20, in each case 
looking in the direction of the arrows, FIG. 11 featuring 
the bolt locks 68, 69, as engaged, and FIG. 12 featuring 
the bolt unlocking rod 70 and the firing control mech 
anism 71, 72, 73; 

FIG. 13 is a cross sectional view of the rocket launcher 
as taken along section line 13-13 of FIG. 12 and louking 
in the direction of the arrows, FIG. 13 showing the sym 
metrical arrangement of the housing for the operating 
means; 

FIGS. 14 and 15 are longitudinal sectional views as 
taken along section lines 14-4 and 15-15 of FIGS. 15, 
21, and 19, respectively, FIG. 14 emphasizing the rela 
tionships between the receiver and the cross feed mech 
anism as well as the position of the bolt locks, and FIG. 
15 emphasizing the bolt and operating rod group latching 
means; 

FIGS. 16 and 17 are longitudinal sectional views as 
taken along section line 16-16 of FIG. 13 and section 
line 17-17 of FIG. 14, FIG. 16 emphasizing the contours 
of the receiver 67, and FIG. 17 again emphasizing the 
bolt latch 78 and operating rod group latching means 76 
and being only partially sectional; 

FIGS. 18, 19, 20, 21, 22 and 23 are cross sectional views 
of the rocket launcher as taken along the following sec 
tion lines, respectively: line 18-18 of FIG. 16, lines 
19-19 of FIGS. 11 and 12, line 20-20 of FIG. 12, line 
21-21 of FIGS. 14 and 15, line 22-22 of FIG. 11, and 
line 23-23 of FIG. 11, in each case looking in the direc 
tion of the arrows, the FIG. 23 section being fragmentary 
and showing only the left bolt lock mounting: 

FIG. 24 is a perspective view of the cross feed mech 
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anism in accordance with the invention, as taken from 
the point of view of an observer located upwardly and 
to the left of the bore axis of the gun; 

FIGS. 25, 26 and 27 are, respectively rear end eleva 
tional, top plan, and right end elevational views of the 
cross feed mechanism; 

FiG. 28 is a schematic diagram showing the relationship 
between the cross feed slide 77 and the dual-purpose bolt 
latching and cross feed latching element 78; 

FIGS. 29, 30, 31, 32 and 33 are rear end views of the 
cross feed mechanism, greatly simplified, and utilized to 
explain the cycle of operation of the feed mechanism and 
showing the following phases of operation, respectively: 
operating rod being retracted and rack stretching cross 
feed slide springs; operating rod fully retracted and cross 
feed slide spring fully stretched; cross feed slide moving 
inboard, unlocking the holding pawls; cross feed slide 
still moving inward and ejector slide at its maximum in 
board position; cross feed action complete and bolt un 
locked; 
FIG. 34 is an end view showing the positions of the 

cross feed mechanism pawls when the round which has 
been fed is fully chambered; 

FIG. 35 is a greatly simplified end view of the cross 
feed mechanism, showing the conditions of operation 
which exist when the holding pawl prevents the cross feed 
slide from moving inboard, as when there is no succeeding 
round pressing in on the outboard bifurcations of the hold 
ing pawl, this phase being referred to as “delayed feed 
action'; 

FIGS. 36, 37, 38 and 39 are similar schematic views 
of the cross feed mechanism, showing the conditions 
which exist when feeding is prevented by the stop feed 
lever and the mechanism is used for ejection alone, the 
several phases being illustrated by the respective figures 
as follows: operating rod and bolt and chambered round 
being extracted and rack being moved inboard, cross feed 
slide 77 moving inboard and carrying ejector slide with 
it while holding pawls are restrained, ejector slide moving 
further inboard and ejection completed; 

FIG. 40 is a top plan view of an improved magazine 
construction in accordance with the present invention; 

FIG. 41 is an elevational view of the FIG. 40 mag 
azine; 

FIG. 42 is a view of the FIGS. 40-41 magazine as in 
stalled in a rocket launcher; 

FIGS. 43 and 44 are top plan and elevational views of 
an alternate form of improved magazine per the inven 
tion; 

FIG. 45 is a cross-sectional view of the alternate form 
of magazine as taken along section line 45-45 of FIG. 
44; 

FIG. 46 is an elevational view of a complete ammuni 
tion Supply including a plurality of magazines per FIGS. 
43-45; 

FIGS. 47, 48, and 49 are views showing the progression 
of rounds of ammunition, these figures being used as aids 
in explaining the operation of the FIG. 46 ammunition 
Supply; 
FIGS. 50 and 51 are perspective views showing the 

common delivery slide and the operation of the sensing 
pivoted pawl which is provided for each magazine section, 
these figures showing such operation under the following 
conditions: first, when the pawl is holding ammunition 
stationary in a given magazine, and second, when the pawl 
is permitting a round to be dropped from a magazine sec 
tion into the delivery slide; 

FIG. 52 is a detailed fragmentary figure showing how 
the receiver depresses the hammer cocking lever as the 
operating rod group retracts; 

FIG. 53 is another fragmentary detail of the bolt show 
ing how the bolt is grooved to permit its forward locking 
Surface to be in front of the bolt locks when the bolt is 
in battery; and 
FIGS. 54 and 55 are top plan views, partly axial sec 
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tional, showing the bolt and bolt locks in closed positions 
and open positions, respectively. 

Reference is made to the above-mentioned parent pat 
ent application Ser. No. 478,570 for a complete descrip 
tion of the automatic rocket launcher as a whole, which 
launcher incorporates the present invention. The cycle of 
operation is now described. 

Cycle of operation 
In the description of a cycle of operation now to fol 

low, the following conditions are assumed: 
First, a round 118 is in chamber (FIG. 10) ready to 

be fired; 
Second, the hammer 72 is restrained from forward 

thrust by the sear 71 (FIG. 9); 
Third, the bolt 60 (FIG. 11) is in battery position with 

the forward faces of its locking grooves (FIG. 53) slight 
ly in advance of the bolt locks; 

Fourth, the operating rod group 61 is in advanced position; 
Fifth, the bolt locks 68 and 69 are closed (FIG. 11); 
Sixth, the bolt retract springs 65 and 66 are relaxed; 
Seventh, the operating rod group advancing springs 

63 and 64 are relaxed; 
Eighth, the cross-feed slide tension springs 85 and 86 

(FIG. 24) are relaxed; 
Ninth, the cross-feed slide 77 is in outboard position; 
Tenth, the next round to be fed 119 overlies the hold 

ing pawls 87 and 88 and the succeeding round 120 in just 
outboard of the holding pawls (FIG. 29); 

Eleventh, the ejector drive pawl 122 (FIG. 24) is in 
engagement with the ejector slide 170; 

Twelfth, the splined shaft 88 is clockwise; 
Thirteenth, the holding pawls 87 and 88 are in their 

resting or central rotational positions (FIG. 29). 
The discussion now assumes that firing is desired. This 

is accomplished by an abutment means 75 which moves 
rearwardly and causes counterclockwise rotation of the 
hammer cocking lever 73 (to the position shown in FIG. 
7). Such abutment means may be a spring-loaded plunger 
or any mechanical element which causes counterclock 
wise rotation of the hammer cocking lever 73 by being dis 
placed rearwardly. In order to maintain automatic opera 
tion the rearward displacement of said element 75 is pre 
served as long as automatic operation is desired. When 
automatic operation is to be terminated, then this abut 
ment means 75 is moved forwardly so that it does not 
cause counterclockwise rotation of the hammer cocking 
lever 73 as the bolt 60 goes into battery. 
The hammer cocking lever 73 and the sear 71 are so 

formed that counterclockwise rotation of the cocking lever 
73 disengages the sear 71 from the hammer 72, releasing 
the hammer. When the hammer 72 is released, it is driven 
into the firing pin 74 by reason of the thrust imposed by a 
conventional compression spring. The firing pin 74 strikes 
a primer in the case of the rocket 118, igniting the pro 
pellant (FIG. 8). 
The gases in the chamber drive the bolt 60 rearwardly, 

and the bolt in turn imparts momentum to the operating 
rod group 61 (FIG. 1). At the termination of this im 
pulse and at the end of a partial retraction of the bolt, 
the front surfaces of the bolt locking grooves impact the 
bolt locks 68 and 69 and the bolt 60 is arrested, but the 
momentum of the operating rod group 61 is such that 
the operating rod group continues to retract (FIG. 2). 
As the operating rod group moves rearwardly it per 

forms three main functions now to be described: one of 
which is the recocking of the hammer cocking lever 73 
(FIG. 9), another of which is the energizing of the cross 
feed mechanism (i.e., stretching of springs 85, 86), and 
the third of which is the energizing of the bolt retract 
springs 65 and 66 and operating rod advance springs 63 
and 64. More specifically, during the rearward displace 
ment of the operating rod group a cam formation on the 
upper portion of the hammer cocking lever rides on a 
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6 
mating surface in the receiver 67, which mating surface 
is exaggerated at the rear so as to cause the hammer cock 
ing lever 73 to latch with the sear 71 (FIG. 9) as the 
operating rod group 61 approaches its fully retracted po 
sition. This mating surface is shown at 189 in FIG. 52. 
As the operating rod group 61 moves rearwardly (FIG. 
2) the cross feed tension springs are loaded, i.e., caused 
to be tensed because the operating rod member 62 turns 
counterclockwise a splined shaft 80 which moves the rack 
79 inboard (FIGS. 29, 30). Simultaneously, the bolt re 
tract springs 65 and 66 are compressed by the operating 
rod group, together with the operating rod advance springs 
63 and 64, which likewise are compressed (FIG. 2). 

Control by the operating rod is terminated because the 
operating rod is latched to the rear by a spring-loaded 
pivoted latch 76, the rear end of which is then in its up 
ward position (FIG. 15). Immediately before the operat 
ing rod member 62 becomes latched in retract position it 
contacts the bolt unlock rod 70, the forwaard end of 
which then cams the bolt locks 68 and 69 outwardly, re 
leasing the bolt, whereupon the bolt retraction springs 65 
and 66 push the bolt rearwardly (FIGS. 2 and 3). 
When the bolt 60 is fully retracted it impacts and turns 

clockwise (FIG. 24) the operating rod latch 76, thus un 
latching the operating rod group and then both the oper 
ating rod group 61 and the bolt 60 move slightly for 
Wardly until the dual-purpose bolt and cross feed slide 
latching means 78 arrests the bolt 60. At this phase of 
the cycle, control is transferred to the cross feed slide 77, 
the bolt 60 being latched by latch 78, the operating rod 
group 61 being held to the rear by the bolt 60, the cham 
ber being empty and conditions being appropriate for the 
placement of a new round 119 in the bore line of the 
weapon. The dual-purpose latch 78 (FIG. 24) releases 
the feed slide 77 that it may move inboard to perform 
the function of cross feeding a new round 119 into said 
bore line (FIGS. 29-34). At the termination of the cross 
feeding operation the bolt 60 is released by the dual 
purpose latching means 78, whereupon the bolt 60 and 
operating rod group 61 move forwardly, the bolt cham 
bering the newly fed round 119. The splined shaft 80 
(FIG. 4) is turned clockwise, thus to move the rack 79 
and cross-feed slide 77 into the outboard position so that 
the cross-feed slide may pick up a third round 120 to be 
later fed at the termination of the next firing operation 
(FIG. 34). 
As the bolt 60 moves into battery, the hammer cocking 

lever 73 again strikes the abutment means 75 (FIGS. 
7-8) and causes firing of the newly fed or second round 
119 to occur. 
This cycle of operation is repeated automatically at the 

high firing rate characteristic of automatic rocket 
launchers. 

Cross feed mechanism 
The description of the cross feed mechanism (FIG. 24) 

postulates that the magazine supplies ammunition in Such 
a manner that, before each cycle of operation of said 
mechanism, a round, such as 119, to be fed is in the posi 
tion illustrated in FIG. 29. The feed mechanism operates 
in such a way that, when the bolt 60 of the automatic 
rocket launcher has been retracted, that round 119 is fed 
in a direction transverse to the line of fire or axis of 
the rocket launcher and positioned in front of the bolt in 
readiness to be chambered by the bolt. After such round 
is chambered and fired and the bolt again retracts, a Suc 
ceeding round, such as 120 (FIG. 29) is automatically 
fed into alignment with the retracted bolt. 

In this rocket launcher the cross feed slide is set and 
reset by control exercised by the operating rod group 61, 
in a manner to be described. The operating means mem 
ber 62 has a formation 141 (FIGS. 12 and 19) which is 
geared to the fore-and-aft extending splined shaft 80 in 
such a manner as to turn that shaft counterclockwise 
when the operating rod group retracts, and clockwise 
when the operating rod group advances. Mounted on the 
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front of the splined shaft 80 is a gear 81 (FIG. 24), mesh 
ing with another gear 82 at the front end of a shaft 83, 
and at the rear end of the last-mentioned shaft 83 is a 
rack-actuating gear 84. The rack-actuating gear 84 turns 
clockwise to move the rack 79 inboard as the operating 
means 61 retracts. This gear 84 turns counterclockwise to 
move the rack 79 outboard as the operating means ad 
vances. The rack is provided for the two-fold purpose of 
energizing (i.e. tensioning) the cross feed slide springs 85 
and 86 and resetting the cross feed slide 77. The rack 79 
is of course mounted for inboard movement relative to 
the receiver 67 and independent of the cross feed slide 
and also for outboard movement. The rack 79 and cross 
feed slide 77 are so proportioned and arranged that out 
board movement of the rack 79 drives the cross feed 
slide 77 outboard (FIG. 24). 

Secured to the rack 79 are spring anchors 142-143 to 
which are hooked the inboard ends of a pair of tension 
springs 85 and 86. These tension springs constitute energy 
storage means intercoupled between the rack 79 and the 
feed slide 77 and adapted to be stressed by inboard move 
ment of the rack so as to become tensioned (FIG. 30), 
to relax when supplying inboard driving energy to the 
feed slide (FIGS. 31-32), and to be reset (FIG. 34) by 
outboard movement of the rack. 

In order to restrain the cross feed slide 77 against in 
board movement unless the bolt 60 is in a sufficiently re 
tracted position, there is pivotally mounted on the receiver 
at 144 a dual-purpose latching means 78 (FIGS. 15, 17, 
18, 24, 28). This latching means 78 responds to retraction 
of the bolt 60 to become disengaged from the feed slide 
77. That is, at a suitable rearward position of the bolt 60, 
the bolt impacts a cam surface on the rear end 145 of 
the dual-purpose latch 78, depressing that end, lifting 
front end 146, so that the front end 146 clears the in 
board-projecting portion 147 of the cross feed slide (FIG. 
24). This clearance permits the cross feed slide 77 to 
move inboard in translation under the driving force of 
the springs 85 and 86. This phase of operation (FIGS. 
31-32) is referred to as the "relaxing phase' of the feed 
mechanism operation, as distinguished from the setting 
phase which occurred when the springs were tensioned 
(FIG. 30). Parenthetically, the bolt 60 first releases the operating 
rod latch 76 from the operating rod group member 62 
before it advances slightly from its extreme rearward posi 
tion to actuate the dual-purpose latching means 78 and 
initiate a cycle of the cross-feeding mechanism. The oper 
ating rod latch 76 is pivotally mounted on the receiver in 
such a manner that the bolt unlatches it from the operat 
ing rod by forcing the rear end 148 of the operating latch 
downwardly (see FIG. 17 and cam surface 136, FIG. 15). 

Resuming the principal discussion, it was stated that 
the dual-purpose latching means 78 permits the cross 
feed slide 77 to move inboard. Simultaneously a surface 
on end 145 of the dual-purpose latching means 78 latches 
onto the bolt 60 and rearwardly restrains the bolt 60 until 
the cross-feeding operation is completed. 
A top guide formation 258 and tray formations collec 

tively designated by the reference numeral 149 are pro 
vided in the receiver frame. The tray is a centrally 
divided platform over which the ammunition is fed or 
ejected, as the case may be. This tray is llustrated sche 
matically in FIGS. 29-39. It comprises a horizontal rest 
ing or rolling surface for ammunition being fed (FIGS. 
11, 14, and 16), located outboard of the line of fire and 
on the right side of the gun. The supporting tray further 
comprises a horizontal resting surface located on the 
other side of the bore axis in order to provide supporting 
surfaces for an ejected round. Note is now made of the 
round ejection opening 156 (FIG. 19) in the receiver. 
The tray is stationary and is provided with grooves and 
openings (150-155) suitably formed to permit the driv 
ing pawls and holding pawls and stop pawls associated 
with the cross-feed mechanism to project upwardly 
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through the tray in order to perform the various func 
tions presently described. 
The description now proceeds with those constructions 

and operations whereby, when the cross-feed slide 77 
moves inboard, a round of ammunition is moved trans 
versely to the receiver and into the bore axis of the rocket 
launcher. 

Particular attention is invited to a pair of spaced hold 
ing pawls 87 and 88 (FIG. 24) pivotally mounted on the 
receiver frame at 157. These holding pawls are formed 
with inboard bifurcations, such as 158, and also with 
outboard bifurcations, such as 159, which sense the pres 
ence of an outboard round and are biased counterclock 
or inboard thereby (during the FIGS. 32, 33 phase of 
operation). 
The holding pawls perform three functions: First, 

when a given round 119 is fed transversely into the bore 
line of the rocket launcher, the outboard surfaces of the 
outboard bifurcations 159 (FIGS. 32-33) hold in arrested 
position the succeeding round 120, whereby only one 
round at a time is fed by the cross-feed mechanism. Sec 
ond, during the feeding operation the inboard bifurca 
tions are depressed to permit a round to be fed trans 
versely by driving pawls 89, 90 (FIG. 24) later described. 
Third, the holding pawls rotate in a manner later de 
scribed into a clockwise position (FIG. 35) to lock the 
cross-feed slide 77 outboard in the event of a delay in 
supplying ammunition to press on the holding pawls. 
The holding pawls 87, 88 are so biased by springs (not 
shown) that they tend to rotate clockwise in the absence 
of restraint. 

It will be seen therefore that the holding pawls have 
three rotational positions. The first is the resting position 
of FIGS. 29-30 which is characterized as follows: First, 
the round 119 to be fed is reposing on the holding pawls 
87, 88 and the following round 120 is reposing outboard 
of the outboard bifurcations of the holding pawls (FIG. 
29). Second, the holding pawls 87 and 88 are under re 
straint by hook portions 160, 161, formed on the cross 
feed slide. 
Now as the cross feed slide 77 moves inwardly and 

frees the holding pawls 87 and 88 from those hook por 
tions 160, 161, the pawls, being pivoted to the receiver, 
turn counterclockwise and permit the round to be slipped 
over the inboard bifurcations and to be fed into registra 
tion with the bore line of the gun by the normal opera 
tion of the cross feed mechanism. FIGS. 31-33 show 
holding pawl 88 approaching and attaining its second 
or counterclockwise rotational position. 
The force which turns the holding pawls counter 

clockwise during the inboard movement of the cross feed 
slide 77 is exerted by round 119, which is being driven 
inboard by driving pawls 89 and 90 presently described. 
It will be noted that, as the holding pawls turn counter 
clockwise, their outboard bifurcations, such as 159, rise 
(FIGS. 32 and 33), thereby holding the next round 120 
in outboard position (FIGS. 32 and 33), so that only one 
round to be fed is accepted at a time to be fed by the 
cross feed mechanism. 

Since the normal feeding operation is presently under 
discussion, there will be reserved until a later point in 
the description the details of the means by which the hold 
ing pawls 87 and 88 are returned to their resting positions. 

Pivotally secured to the cross-feed slide and biased to 
normally extend diagonally upwardly and in an inboard 
direction are a pair of driving pawls 89 and 90 (FIG. 
24). These are brought into contact with the round 119 
(FIG. 31) to be fed as the cross-feed slide 77 moves in 
wardly, and the round 119 being fed is pushed over the 
inboard bifurcations (such as 158) of the holding pawls 
as those pawls turn counterclockwise (FIGS. 31-32). 
As the action continues, the outboard bifurcations, such 
as 159, ascend (FIG. 33), arresting the succeeding round 
120. In order to stop the round being fed when it is in 
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registry with the bore line of the rocket launcher, there 
are provided a pair of spaced stop pawls 162, 163, pivot 
ally mounted on the receiver at 164 (FIG. 24), and com 
prising body portions which normally extend horizontally, 
and camportions which normally extend vertically. These 
stop pawls are turned slightly counterclockwise by rea 
son of the action of a pair of stop pawl levers 166 and 
167, one lever for each stop pawl, these levers being 
similarly spaced and mounted on the receiver at 168 
(FIG. 24). These levers 166, 167 are so related to the 
stop pawls 162, 163 and so proportioned and arranged as 
to be cammed clockwise (FIG. 33) by the cross-feed 
slide 77, thereby to cam the stop pawls 162, 163 upwardly 
to stop the round 119 being fed in the desired position of 
alignment with the bolt 60. 
As the round reaches the bore line it is ready for 

chambering, so that the bolt 60 is caused to be unlatched 
by the dual-purpose latching means 78 at this phase of the 
cycle. It will be borne in mind that, as the round that 
is being fed is stopped, the bolt is still latched rearwardly 
by the dual-purpose latch 78. The bolt is released from 
the dual-purpose latching means as the cam formation 
91 on the cross-feed slide turns the latching means 78 
clockwise (FIG. 24; counterclockwise, FIG. 17), lifting 
end 146 and lowering end 145 still further down than 
the bolt-engaging position to which the bolt moved it 
when the bolt retracted. 
As the bolt 60 is thus unlatched, it is advanced by the 

operating rod group forward so that the splined shaft 
80 turns clockwise and gear 84 counterclockwise, return 
ing the rack 79 and the cross-feed slide 77 to their out 
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board positions (see FIG. 34, showing anchor 143 on 
rack 79). This phase of operation of the cross-feed slide 
mechanism is referred to as the "resetting phase.” 
The rack 79 and the cross-feed slide 77 are slidably 

secured to each other with one degree of linear freedom, 
in this sense: they are so formed and arranged that the 
rack 79 moves inboard to stretch the springs 85 and 86, 
as previously stated. However, they return outboard in synchronism. 

It is appropriate to discuss at this point the reasons why 
the holding pawls 87 and 88 return to their normal rest 
ing positions as shown in FIG. 34, during the outboard 
return of the cross-feed slide 77. The holding pawls are 
normally biased clockwise by their own springs (not 
shown), and, in the absence of a succeeding round 120, 
which is urged by magazine springs against the outboard 
bifurcations of the holding pawls, the force of the springs 
which bias the holding pawls would alone be sufficient 
to turn them clockwise. In fact, in the absence of the 
round 120 those pawls do turn completely clockwise to 
the position illustrated in FIG. 35 (but FIG. 35 discloses 
an abnormal condition and not ordinary operation). Un 
der normal operation the holding pawls are moved to the 
resting position illustrated in FIG. 34-that is, they are 
moved from the FIG. 33 rotational position to the FIG. 
34 rotational position by cam action of the cross feed 
slide 77 as that slide moves outboard. The hooks 160 and 
161 are so shaped and arranged as to provide this cam 
action, the under surfaces of the hooks depressing the 
outboard bifurcations. 
The cam action turning the holding pawls clockwise 

to their resting positions is made necessary by the 
presence of round 120 and turns the holding pawls suffi 
ciently clockwise that the new round 120, being magazine 
spring urged, passes over the depressing outboard bifurca 
tions and assumes the resting position illustrated in FIG. 
34, in contact with the rising inboard bifurcations. 
As the cross-feed slide reaches its outboard position, 

the hooks 160, 161 on the cross-feed slide re-engage the 
outboard bifurcations of the holding pawls. 
As the cross-feed slide was moving outwardly, the bolt 

chambered the round 19 that was fed. Further, as the 
cross-feed slide moved outwardly it permitted the for 
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ward end of the dual-purpose latching means 78 to de 
scend, thereby latching the cross-feed slide 77 in its out 
board position (FIG. 24). This forward end is numbered 
46. 
Parenthetically, the means for ejection is now described. 

Linearly slidably mounted with respect to the cross-feed 
slide 77 is an ejector slide 170, to the fore part of which 
are Secured an upwardly and diagonally extending pair of 
ejector pawls 17, 172. The subassembly of ejector pawls 
and ejector moves inboard in advance of the round at 
the time that a round is fed inboard. In order to drive the 
ejector slide forward, it is clutched to the cross-feed slide 
by an ejector drive pawl 122 pivotally mounted on the 
cross-feed slide, but as the ejector subassembly reaches 
its maximum inboard position (FIG. 32) the lower end 
of the ejector drive pawl strikes a cam surface 173 pro 
vided in the receiver, whereby the ejector drive pawl is 
turned counterclockwise so as to release or unclutch the 
ejector slide from the cross-feed slide, whereupon the 
ejector slide 170 is returned to its outboard position by 
a pair of springs 174 and 175 secured between the ejector 
slide and the receiver. The action of ejector slide return 
(FIGS. 32, 33) occurs early in the feeding operation so 
that the ejector slide 70 may not interfere with the feed 
ing operation. In normal operation of the rocket launcher 
the ejector Subassembly does not perform any actual 
function. Its sole purpose is to remove a rejected round 
from the receiver during clearing operations or in the 
event of a misfire. During clearing of the rocket launcher, 
as after a misfire, the operating rod is retracted by manual 
lever 176 operating in groove 177 (FIGS. 5, 19, 20), and 
the bolt is caused to be retracted. A manually operated 
Stop feed lever 178 is pivoted on the receiver at 179 
(FIG. 24) in such a position that it may, when desired, 
be turned counterclockwise to hold down the drive pawls 
89, 90 and holding pawls 87, 88 so that they remain 
locked in their resting positions (FIG. 36). 

Manual retraction of the operating rod group by lever 
176 (FIG. 19) causes the operating rod group 61 to per 
form the same sequence of functions that it performs dur 
ing normal automatic operation except that, when the 
rocket launcher is simply being cleared, a new round 120 
is not cross-fed into the bore line (FIGS. 37-39), since 
both the driving pawls (89, 90) and the holding pawls 
(88, 87) are being held down by the stop feed lever 178. 
As the cross-feed slide and ejector slide 170 move inboard, 
the ejector pawls 17 and 172, pivotally mounted on the 
front of the ejector, force the round to be ejected (FIG. 
38) out of the bore line and over slots 154 and 155 of 
the tray 149 (FIG. 16) and out chute 156 (FIG. 19). 

Returning now to the description of normal operation, 
note is made of the fact that in each case the driving 
pawls 89 and 90 and the ejector pawls 171 and 172 are 
So formed and biased diagonally upwardly and inboard 
by torsion springs or the like (not shown) that they exert 
the inboard forces required to perform the functions as 
signed to them. It will be noted that in the transition from 
the FIG. 32 phase of the cycle to the FIG. 33 phase of 
normal operation, the ejector pawls have passed under 
round 19, those pawls being depressed in so doing. It 
Will further be noted that, in the transition from the FIG. 
33 phase of the cycle to the FIG. 34 phase, the drive pawls 
89 and 90 pass underneath round 120, relatively speaking. 
Again, these pawls are depressed for that purpose. 

Parenthetically, the two holding pawls 37, 88 are sub 
stantially identical, the two ejector pawls 171, 172 are 
Substantially identical, and the two driving pawls 89,90 
are substantially identical, so that descriptive matter here 
in relating to one member of any of these pairs will be 
understood to be equally applicable to the other member 
of that pair. 
The ejector drive pawl 122 is pivotally mounted on the 

cross-feed slide and is so proportioned that, when it is in 
its vertical position, it engages a cam surface 180 on the 
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ejector slide to drive the ejector inboard (FIG. 31). In 
effect it clutches the cross-feed slide to the ejector slide. 
But when the ejector drive pawl strikes cam surface 173 
on the receiver, it tilts the ejector drive pawl (per FIG. 
32) and effectively disengages the ejector slide from the 
cross-feed slide. As the slide 77 returns outboard, the 
drive pawl 22 resumes its vertical position outboard of 
the surface 80. 

Provision for delayed feed action is made in the event 
that no round 120 is pressing against the outboard bi 
furcations of the holding pawls 87 and 88 as a given feed 
ing operation approaches completion (i.e., at the time of 
the FIG. 33 phase), as when a magazine is out of ammu 
nition or for some reason a round is not in ready position 
to be processed by the cross-feed mechanism. Under such 
circumstances the springs on the holding pawls (FIG. 35) 
urge them fully clockwise, and there is no force to urge 
them counterclockwise either when the cross-feed slide 77 
is in inboard position or when that slide returns outboard. 
When the holding pawls move fully clockwise, they en 
gage cam surfaces such as 181 on the cross-feed slide 77 
and prevent that slide from moving inboard. Additionally, 
in this position they engage cam levers 182, 183 pivotally 
mounted on the receiver, which cam levers hold the lock 
ing pawls in the extreme clockwise position. Now, when 
a round is actually delivered, after the delay aforesaid, 
the outboard bifurcations of the holding pawls are pushed 
counterclockwise to free the holding pawls from the cross 
feed slide surface 181 and also from the cam levers 182, 
183, and the cross-feed slide inboard action then occurs 
in normal fashion. In other words, the function of the cam 
levers 182, 183 is to sense the failure of the holding pawls 
to assume their normal resting positions and to hold them 
in their extreme clockwise positions (FIG. 35) in order 
to prevent inboard movement of the cross-feed slide until 
a new round 120 is supplied. 

The firing control and firing mechanisms 
The firing control and firing mechanisms are best shown 

in FIGS. 7-10. A hammer cocking lever 73 is pivotally 
mounted on the operating rod group member 62 at 184 
and proportioned, when in cocked position (FIG. 9), to 
be engaged and restrained against counterclockwise rota 
tion by a vertically extending spring-biased sear 71, slid 
ably mounted in the operating rod group and so arranged 
as normally to engage lever 73. A trigger-controlled abut 
ment means or firing rod of some kind is indicated by the 
reference numeral 75. It is manually or otherwise posi 
tioned aft (to the left, FIG. 7) so that it causes the ham 
mer cocking lever 73 to be turned counterclockwise (to 
the FIG. 7 position), whereby the depending end 185 of 
the lever cams the sear 71 down, disengaging projection 
186 from notch 187 in the hammer and permitting the 
hammer 72, centrally horizontally slidably carried by the 
operating rod group, to be thrust forward by a compres 
sion spring 88, thereby impacting the firing pin 74, cen 
trally carried by the bolt 60, and causing the rocket 
launcher to fire (FIGS. 7, 8) as the rocket launcher is in 
or goes into battery. The above-mentioned counterclock 
wise rotation of lever 73 may be, if desired, assisted by a 
cam surface 247 on the receiver (FIGS. 7, 12). Slot 245 
(FIG. 5) allows clearance for turning of the upper end 
of lever 73. The lever 73 slides along a slot 261 (FIG. 
20). As the operating rod group 61 retracts, after firing, the 
hammer cocking lever is forced downwardly (clockwise) 
by a groove 189 in the reeciver (FIG. 52). The surface 
189 is so formed that, as the operating rod group reaches 
its extreme retracted position, the hammer cocking lever 
73 again engages the sear 71 (FIGS. 9, 10). As the ham 
mer cocking lever turns clockwise, it retracts hanmer 72 
by pushing rearwardly on hammer cam surface 190, re 
cocking the hammer. 
When the operating rod group again advances, no firing 

occurs if the abutment means 75 is out of the way of the 
upper end of the hammer cocking lever. On the other 
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hand, if the abutment means 75 is positioned so as to 
impact the hammer cocking lever, then firing automatical 
ly occurs. 

The receiver 
The automatic rocket launcher here shown is provided 

with the usual fore and aft extending barrel 131 (FIGS. 
5, 8), which is formed with an annular shoulder 9 at 
its rear on which is fitted the rear assembly plate 192 
(FIGS. 10, 13) for the operating rod housing. This hous 
ing consists of a generally rectangular shaped rear plate 
i92 formed to be secured to the annular flange 191 
(FIGS. 8, 10) on the barrel, and a frontal plate 193 
formed to be secured forwardly on the barrel, the latter 
being also of generally rectangular configuration. Both 
plates 192 and 193 are securely positioned on the barrel 
to hold and secure four cylinders 194-197 (FIGS. 4, 11 
13) in which the rods 114-17 and their caps 139-140 
and 34-135 reciprocate. 

It will be understood from what has previously been 
stated that the receiver or receiver frame 67 comprises 
those elements of the gun which are relatively stationary 
with respect to the bolt 60, operating rod group 61, and 
cross-feed mechanism. 

Referring to FIGS. 5 and 6, the receiver is provided 
with conventional mountings 198-203. In order to pro 
vide for manual withdrawal of the operating rod group, 
the receiver is grooved as shown at 177 to provide clear 
ance for a manual retracting lever 176 (FIGS. 5, 19). On 
its right side the housing is formed with a generally rec 
tangular-shaped lateral ammunition-receiving mouth 204 
(FIGS. 5, 6, 17) to which the small magazine (FIG. 42) 
or ammunition delivery slide of the large supply (FIG. 
46) is suitably attached. 

Referring to the cross-sectional views, FIGS. 18-23, 
it will be seen that the receiver 67 is preferably formed 
of two mating portions which are bolted together. The 
operating rod latch 76 and the dual-purpose latching 
means 78 are pivotally secured to a shaft 44 secured 
near the rear of the receiver and extending in a direction 
transverse to the axis of the receiver (FIG. 18). 

Referring now to a cross-sectional view, FIG. 19, taken 
somewhat forwardly of that last discussed, it will be 
seen that the housing is enlarged at this section to provide 
for the ammunition-receiving mouth 204 and for housing 
the cross-feeding mechanism. Additionally, the receiver 
at this section is formed with the top side (see 258) and 
the support side (see 149) of the ammunition feed tray 
and also with guiding surfaces 205 and 206-207 at the 
top and at the bottom for guiding the ganging member 
62 and therefore the operating rod means. In FIG. 19 
the manual operating rod group retracting lever 176 is 
also shown. 

Progressing still further forwardly in the gun, cross 
sectional view FIG. 20 is now considered. In this view 
the following elements are illustrated: the manual operat 
ing rod group retracting lever 176, the sear 71, and the 
hammer cocking lever groove 261. 

Still further forwardly in the gun, as shown in FIG. 
21, there appear the wing portions 127, 28 of the bolt 
60 and the bolt locks 68, 69, the receiver being suitably 
formed to provide compartments 208 and 209 in which the 
bolt locks function, as best shown in FIGS. 11 and 22. 
Remarks applicable to FIG. 21 are generally applicable 
to FIG. 22, except that the housing is considerably nar 
rower in this section, which is in front of the mouth which 
receives the feed mechanism. 

In FIG. 23 there is shown the left-hand one (i.e., 211) 
of the pivots 210, 211 for the bolt locks. 

Referring now to FIGS. 12 and 15, it will be observed 
that the splined shaft 80 and gears 81 and 82 are journaled 
in suitable bearings formed in the receiver, and the splined 
shaft 80 freely projects through aperture 215 formed in 
the bolt and intermeshes with gear teeth formed on the 
operating rod group member 62 at 141. 
The bolt unlock rod (FIG. 12) freely projects through 
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suitable apertures formed in the bolt wing 127 and oper 
ating rod group member 62 and is provided with an en 
larged rear end 219 (FIG. 15) so that it may be linearly 
displaced rearwardly by operating rod group member 62, 
compressing spring 212 against end 219 to unlock the 
bolt 60. 

It will be understood that the operating rod group 61. 
is buffered by conventional means 216 (FIGS. 14, 15). 
The bolt is unlocked (FIG. 55) because the enlarged 

front portion of rod 70 draws to the rear front surfaces 
259, 260 formed in vertically extending lugs on the bolt 
locks. 

After the bolt is released by the dual-purpose latching 
means 78 and during bolt advance, it will be understood 
that the bolt locks will normally be “in,” forward return 
of the bolt unlock rod 70 being caused, when the bolt is 
released, by the pull exerted on it as the bolt springs push 
the bolt locks “in.” However, the bolt locks may be kept 
cammed outwardly during this part of the cycle if de 
sired, but it is preferred, and makes for a more simple 
mechanical construction, simply to permit the bolt 60 
to cam the locks 68 and 69 outwardly on advance of the 
bolt so that the bolt locks can be sprung inwardly by their 
own springs and wings 248, 249, pressing on rear sur 
faces 251, 252 of the lugs on the bolt locks (FIG. 54). 
to lock the bolt as it approaches battery position 
(FIG. 54). 
Each lock, such as 68 (FIGS. 11, 54-55) comprises a 

hook-shaped principal locking member such as 213, an 
intermediate cushioning member of suitable shock-absorb 
ing material 214, and a pivot member 210, all secured 
together. The pivot is swingably mounted in a suitable 
generally cylindrical formation 217 in the receiver, which 
formation permits the lock to swing, as desired. A similar 
formation 218 is provided for lock 69 (FIGS. 11, 16). 
As is well known to those of ordinary skill in this art, 
the bolt locks may be provided with springs (not shown) 
tending to urge them to locking position. 

The magazine 
The receiver-bolt-operating rod group and cross-feed 

mechanisms provided in accordance with the invention are 
particularly adapted for use with the magazines likewise 
so provided and herein disclosed, but it will be understood 
that they may be employed with other types of maga 
zines as well. 

In FIGS. 40-42 there is illustrated a preferred form 
of magazine in accordance with the invention. The maga 
zine there shown in proportioned for twenty rounds, but 
this figure is furnished by way of representation and not 
limitation. 
The main body of the magazine is formed as a spiral 

or helically wound guide 92 having an outer output end 
221 from which ammunition is delivered to the cross-feed 
slide. In the description of the cross-feed slide, reference 
was made to magazine spring forces or the like, tending 
to urge the successive rounds of ammunition inboard. 
This spring force is exerted by a torsion drive spring 93 
mounted on a spool 222, which spool is biased clockwise 
by the spring in such manner that it tends to pull the 
rounds toward and out of the delivery end of the maga 
Zine guide. A steel ribbon or belt 94 is wound first around 
the drive spool, then counterclockwise around an idler 
224 and then the inner surface of the outer wall of the 
guide, following the convolutions of said surface and ter 
minating at an inner end secured to a follower type device 
223. The drive spool tenses the ribbon 94, and this tension 
is communicated all along the ribbon to the follower 223, 
which urges the last or trailing round, such as 225, and 
the preceding train of rounds toward the output end of 
the guide. In this manner the round at the delivery end 
221 is urged outboard at all times. Alternatively, the 
follower may be omitted and the belt or ribbon continued 
by winding it around the outer surface of the inner wall 
of the guide and finally anchoring it at 226. 

O 

5. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

?4 
Provision is made for releasing the rounds one at a 

time by a round stop pawl 227 pivotally secured to the 
guide member. A ratchet and pawl mechanism generally 
indicated by the reference numeral 228, including a ratchet 
release lever 229, is provided so that the spring 93 may 
be rewound and a replenished supply of ammunition fed 
to an empty magazine by pushing said rounds of am 
munition into the guide through the output end of the guide. 
The guide is closed by a suitable cover member 230 and 

provided with retaining catches 231, 232 so that it may 
be secured to the exterior of the cross-feed mouth of the 
receiver in the manner indicated in FIG. 42, output end 
221 being adjacent receiver mouth 204. 

Reference is now made to FIGS. 43, 44, and 45 show 
ing an alternative form of magazine, again comprising a 
guide i80 having an output end 233. However, in this 
alternate version the belt-tensing spring 101 is located 
near the center of the guide rather than at the exterior, 
and the ammunition train extends spirally inwardly. The 
rounds which are fed out of this magazine (of FIGS. 
43-45) are not fed in a direction transverse to the axis, 
but are fed in a direction parallel to the central axis of 
guide 100. 

Power is provided by a main spring 101 which actuates 
a belt take-up reel or spool 234. The belt is wound around 
this spool 234, and it can be traced around the outer sur 
face of the inner wall of the guide spirally outwardly all 
the way around the last available round 235 of the maga 
Zine, thence spirally inwardly on the inner surface of the 
outer side of the guide until it terminates in a fixed anchor 
at 236. 
At this part of the description of FIG. 45 it should 

be noted that round 238 is in position to be fed in a direc 
tion transverse to the plane of the paper, or forwardly. 
That is to say, this round is moved into a delivery slide 
or the like (as more fully explained in the following dis 
cussion of FIGS. 46-51) by linear movement of a round 
advancing pawl 239. Pivotally mounted on the maga 
zine and adjacent this slide is a magazine round pawl 240, 
which is so proportioned and arranged that if there is a 
round in the delivery slide, at the magazine output, the 
succeeding rounds in that magazine will be held arrested. 
On the other hand, if there is no round in the delivery 
slide at the magazine, then the magazine round pawl 
240 will permit one round to drop into the delivery slide. 
In other words, the magazine round pawl 240 senses the 
presence of a round in the delivery slide in the output of 
the magazine (i.e., the position of round 238, FIG. 45). 
If a round is there present, or if a round is coming into 
that position through the side of the magazine, then all 
the other rounds in the magazine are held stationary. 
If a round is absent, then the action of the magazine round 
pawl 240 is such that it is supplied. 
The round 238 is moved out of the output of the maga 

zine and along the delivery slide by reason of the action 
of the round-advancing pawl 239. 
The cycle of operation of the FIGS. 43-45 magazine is 

as follows (and this will be amplified in the description 
of the complete ammunition delivery slide later to come): 

First, the magazine round pawl 240 is held in its posi 
tion as shown in FIG. 45-i.e., in a static condition, be 
cause round 238 tends to turn it clockwise and the suc 
ceeding round 24 tends to turn it counterclockwise; 

Second, the round-advance pawl 239 is actuated to 
push round 238 outwardly toward the delivery point-i.e., 
forwardly in the delivery slide; 

Third, as the round-advance pawl 239 is retracted, 
round 24 pushes magazine round pawl 240 counterclock 
wise and drops onto the slide, then round 241 is ad 
Vanced in the delivery slide, and this cycle of operation 
continues until the last round 235 is delivered. 

It should be noted that, in the event that the round 
238 when delivered is replaced by a round from another 
source and located behind and in alignment with round   
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238, then the action of pawl 239, on advancing, will be 
to deliver that round and not round 24, which, in such 
event, will be held arrested. This point will be discussed 
further below. 
The alternate form of magazine as shown in FIGS. 

43-45 is particularly adapted to be used in a plurality to 
form a complete ammunition supply containing a very 
large number of rounds. That is, a plurality of magazines 
95-99, like the FIGS. 43-45 magazine, are placed side by 
side, and these are provided with one common delivery 
slide (FIG. 46), which delivery slide is in communica 
tion with the cross-feed slide 77 of the gun so that, one 
at a time, as desired, the ammunition Supply places am 
munition in line for acceptance by the cross-feed mecha 
nism. For example, round A of FIGS. 46 and 49 corre 
sponds to and is in the same position as round 120 of 
FIGS. 29-33. The trough-like delivery slide 103 is so 
shaped and proportioned as to position round A to press 
the outboard bifurcations of the holding pawls (such as 
59, FIG. 33) inboard. 
The operation of the FIG. 46 ammunition supply is 

such that each magazine first places one round in slide 
103, and then the magazine 95 to the rear is first ex 
hausted and the other magazines 96-99 are progressively 
exhausted, one by one, until the front magazine 99 is 
empty. FIG. 49 shows that the round designated A from 
the magazine 99 is first in line to be processed by the 
cross-feed mechanism. Rounds designated B, C, D, E 
and F, originating from magazines 98-95, 95, respectively, 
are next in line. A total of one hundred rounds in the en 
tire supply is assumed, twenty rounds per magazine. The 
rounds are numbered A-T, A(2)-T(2), etc., through 
A(5)-T(5). Rounds E-T and A(2)-D (2), as delivered 
to the delivery slide 03, originate from the rearmost 
magazine 95, and that magazine 95 will continue to sup 
ply ammunition to slide 03 until it is exhausted. While 
ammunition is being supplied to the slide 103 by the last 
magazine 95, the lower portions of the round pawls 105, 
106, 107, and 108, being T-shaped in configuration, will 
sense the presence of closely underlying rounds in, or slid 
ing on slide 103 into, their respective magazines 96-99 
and will therefore hold arrested all rounds, in their re 
spective magazines behind the leading position. For ex 
ample, round pawl 106 will hold arrested rounds D(3), 
E(3), etc., in magazine 97 (FIG. 50). 

In describing the repetitive cycle of operation of the 
FIGS. 46-50 quintuple-magazine ammunition supply, the 
following conditions are assumed: 

Rounds A and B(5)-T(5) are in magazine 99; 
Rounds B and C(4)-T(4) and A(5) are in maga 

zine 98; 
Rounds C and D (3)-T(3) and A(4)-B(4) are in 

magazine 97; 
Rounds D and E(2)-T(2) and A(3)-C(3) are in 

magazine 96; 
Rounds E-T and A(2)-D (2) are in magazine 95; 
Each magazine supplies twenty rounds; 
The reciprocating slide, carrying advance pawls 109 

13, makes one hundred advance strokes; 
FIGS. 47-49 show the conditions before, during, and 

after, respectively, the first stroke; 
The rounds as delivered are designated by five se 

quences, A-T, A(2)-T(2) through A(5)-T(5); 
Rounds A-E are on the slide; 
FIG. 50 illustrates the position of magazine pawl 106 

during strokes Nos. - 49; 
FIG. 51 illustrates the position of magazine pawl 106 

at the end of stroke 4 i. 
The delivery slide 103 is a linearly reciprocating oscil 

lating trough underlying the output or leading round of 
each magazine and projecting substantially centrally (but 
offset) through each, in order to pick up and advance 
the output rounds. On the slide 193 are pivotally mounted 
Suitable spring-biased advance pawls 109-113, one for 
each magazine. FIG. 46 shows a stack of five magazines 
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95-99. Reciprocating motion of the delivery slide 103 is 
provided by a suitable drive. To give a preferred example, 
the delivery slide may be mechanically ganged to the 
operating rod group for that purpose. Backstroke or re 
traction of the delivery slide 163 causes an advance pawl 
to slip behind each round in the tube. Forward motion of 
the delivery slide 103 then advances one round forward to 
suitable chuting (not shown) or directly to the cross-feed 
slide 77 (see round A, FIGS. 46–49). 

FIG. 51 shows a magazine sensing pawl 106 in opera 
iton. A sensing pawl is a working part of each magazine 
and is located at the magazine output. The sensing pawl 
has two functions: to allow only one round at a time to 
be released into the delivery slide; and to sense an empty 
space in the delivery slide, thereby insuring consecutive 
feeding from the magazine when the next adjacent maga 
zine to the rear is exhausted. 
The magazine sensing pawl accomplishes both func 

tions with a single pivoting action in the manner of a 
verge. Assuming that the delivery slide 103 returns empty 
beneath a magazine in the stack (such as 97, FIG. 51), 
the next round (such as D (3), FIG. 51) in that magazine, 
under froce of the magazine drive spring, cams the lower 
end of the sensing pawl toward the delivery slide as it 
passes over the pivot 243. As soon as the round (such as 
D(3), FIG. 51) passes over the pivot point 243, it forces 
the lower end of the sensing pawl out of the delivery slide 
103. At the same time, the upper end of the sensing pawl 
rotates toward the magazine to block the following rounds 
(such as E(3), FIG. 51). Thus, only one round per cycle 
will feed into the delivery slide. For example, round D (3) 
is not fed until after the stroke No. 4 of the advance 
pawls is completed. 
The magazine sensing pawl action of elements 104-198 

insures that the magazines 95-99 will feed consecutively 
from rear to front, depending upon the arrangement of 
magazines. Assuming that the magazine 95 has emptied, 
the delivery slide 103 will move forward with an empty 
Section under pawl 105. For example, after the stroke 
No. 2i is complete and the slide has moved round E for 
ward one step and the slide 103 retracts, pawl 105 will 
Sense no ammunition in its section of the slide and will 
let round E(2) fall into the slide 103. Similarly, after 
stroke No. 41, pawl 206 will let round D (3) fall. 
The rounds are delivered by the FIGS. 46–51 ammuni 

tion supply to the cross-feed mechanism in the sequence 
indicated by this table: 

Rolld 
Stroke of Delivered Magazine Notes on Magazine 

the EDelivery to Cross- of Origin Becoming Empty 
Slide 103 Feed of Round 

Side 77 

?. 99 | Nolhe, 
B 98 
? 97 

WM -- D 96 

95 E ? ? ? ? ? ? ? ? ? ? ? 5 • 
6 through F through 95 95 emptied at stroke No. 20; 

No. 20. T. E-T and A(2)-D (2) posi 
No. 21 through A(2) 95 tioned on cross-feed slide 
No. 24 through 77 successively, ending 

D(2). with stroke No. 24. 
No. 25 through E(2) 96 96 emptied at stroke No. 40; 
No. 40. through D and E(2)-T(2) and 

T(2). A(3)-C(3) positioned on 
No. 41 through A(3) cross-?eed slide 77 succes 
No. 43. through sively, ending with stroke 

C (3). No. 43. 
No. 44 through D (3) 97 97 emptied at stroke No. 60; 
No. 60. through C and D (3)-T(3) and 

T(3). A(4)-B (4) positioned on 
No. 61 through A(4) 97 cross-feed slide 77 succcs 
No. 62. through sively, ending with stroke 

B(4). No. 62. 
No. 63 through C(4) 98 98 emptied at stroke No. 80; 
No. 80. through B and C (4)-T (4) and 

T (4). A(5) positioned on cross 
No. 81---------- A )5( 98 ? ? ? ? ? ? fced slide 77 successively, 

ending with stroke No. 81. 
No.82 through B (5) 99 99 emptied at stroke No. 100; 
No. 100. through A and B(5)-T (5) posi 

T(5). tioned or croSS-feed slidie 
77 successively, ending 
with Stroke No. 100. . 
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While there has been shown and described what is at 
present considered to be the preferred embodiment of the 
invention, it will be understood by those skilled in the 
art that various changes and modifications may be made 
therein without departing from the proper scope of the 
invention as defined by the appended claims. 

I claim: 
1. In a cross-feed mechanism for a rocket launcher of 

the type having a receiver, the combination of: 
a feed slide mounted for inboard and outboard move 
ment transverse to the axis of the receiver; 

a rack mounted for inboard movement relative to the 
receiver and independent of the slide member and 
also for outboard movement, said rack and slide being 
proportioned and arranged so that outboard move 
ment of the rack drives the feed slide outboard; 

means for driving the rack inboard preparatory to feed 
ing of a new round and outboard after said round 
has been fed; 

tension spring means intercoupled between the rack 
and feed slide and adapted to be stretched by in 
board movement of the rack so as to store energy, 
to relax when supplying inboard driving energy to 
the feed slide, and to be reset by outboard move 
ment of the rack; 

latching means normally restraining the feed slide 
against inboard motion but released to permit the 
feed slide to move inboard; 

and means controlled by said feed slide for advancing 
a round into the bore line of the rocket launcher 
when the feed slide moves inboard under the drive 
supplied by said tension spring means. 

2. In a cross-feed mechanism for an automatic rocket 
launcher of the type having a receiver frame, the com 
bination of: 
a cross-feed slide; 
means for moving the cross-feed slide inboard and out 

board with relation to the receiver frame at predeter 
mined times during the rocket launcher cycle; 

and a pair of spaced holding pawls pivotally mounted 
on the receiver frame, said holding pawls being 
formed with inboard bifurcations and also with out 
board bifurcations which sense the presence of an 
outboard round and are biased inboard thereby; 

said outboard bifurcations and said feed slide being 
formed with normally engaged complementary Sur 
faces which are disengaged when the feed slide moves 
inboard to permit the holding pawls to be rotated in 
board while a round is driven over the inboard bi 
furcations and toward the bore line of the rocket 
launcher. 

3. In a cross-feed mechanism for an automatic rocket 
launcher of the type having a receiver frame, the com 
bination of: 

a cross-feed slide; 
means for moving the cross-feed slide inboard and 
outboard with relation to the receiver frame at pre 
determined times during the rocket launcher cycle; 

a pair of spaced holding pawls pivotally mounted on 
the receiver frame, said holding pawls being formed 
with inboard bifurcations and also with outboard bi 
furcations which sense the presence of an outboard 
round and are biased inboard thereby; 

said outboard bifurcations and said feed slide being 
formed with normally engaged complementary Sur 
faces which are disengaged when the feed slide moves 
inboard to permit the holding pawls to be rotated in 
board while a round is driven over the inboard bi 
furcations and toward the bore line of the rocket 
launcher; 

and means responsive to inboard displacement of the 
feed slide for stopping the round on the bore line. 

4. In a cross-feed mechanism for an automatic rocket 
launcher of the type having a receiver frame, the combina 
tion of: 
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a cross-feed slide; 
means for moving the cross-feed slide inboard and out 

board with relation to the receiver frame at predeter 
mined times during the rocket launcher cycle; 

and a pair of spaced holding pawls pivotally mounted 
on the receiver frame, said holding pawls being 
formed with inboard bifurcations and also with out 
board bifurcations which sense the presence of an 
outboard round and are biased inboard thereby; 

said outboard bifurcations and said feed slide being 
formed with normally engaged complementary sur 
faces which are disengaged when the feed slide moves 
inboard to permit the holding pawls to be rotated in 
board while a round is driven over the inboard 
bifurcations and toward the bore line of the rocket 
launcher, the holding pawls being rotated outboard 
when the feed slide moves outboard. 

5. In a cross-feed mechanism for an automatic rocket 
launcher of the type having a receiver frame, the com 
bination in accordance with claim 4, the holding pawls 
failing to be pressed inboard when said outboard round 
is absent, and means for sensing said failure and hold 
ing the holding pawls stationary to prevent inboard swing 
ing movement of the holding pawls until a new round is 
supplied to a position immediately outboard of said out 
board bifurcations. 

6. In a cross-feed mechanism for an automatic rocket 
launcher of the type having a receiver frame, the com 
bination of: 

a cross-feed slide; 
spaced round drive pawls pivotally mounted on said 

feed slide; 
means for moving the cross-feed slide inboard and out 
board with relation to the receiver frame at predeter 
mined times during the rocket launcher cycle; 

and a pair of spaced holding pawls pivotally mounted 
on the receiver frame, said holding pawls being 
formed with inboard bifurcations and also with out 
board bifurcations which sense the presence of an 
outboard round and are biased inboard thereby; 

said outboard bifurcations and said feed slide being 
formed with normally engaged complementary Sur 
faces which are disengaged when the feed slide moves 
inboard to permit the holding pawls to be rotated in 
board while a round is driven over the inboard bi 
furcations and toward the bore line of the rocket 
launcher. 

7. In a cross-feed mehcanism for an automatic rocket 
launcher of the type having a receiver frame, the com 
bination of: 
a cross-feed slide; 
means for moving the cross-feed slide inboard and 

outboard with relation to the receiver frame at pre 
determined times during the rocket launcher cycle; 

a pair of spaced holding pawls pivotally mounted on 
the receiver frame, said holding pawls being formed 
with inboard bifurcations and also with outboard 
bifurcations which sense the presence of an overlying 
round and are biased inboard thereby; 

said outboard bifurcations and said feed slide being 
formed with normally engaged complementary Sur 
faces which are disengaged when the feed slide 
moves inboard to permit the holding pawls to be 
rotated inboard, whereby the round is driven over 
the inboard bifurcations and toward the bore line 
of the rocket launcher; 

an ejector slide mounted for reciprocal movement on 
the feed slide; 

strainable means intercoupling the ejector slide and 
the receiver frame for normally biasing the ejector 
slide outboard; 

and ejector drive pawl means mounted on the ejector 
slide for clutching the ejector slide to the feed slide 
to drive the ejector slide inboard; 

said ejector drive pawl means and the receiver frame   
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being formed with complementary surfaces which 
abut and disengage the ejector slide from the feed 
slide, whereupon the ejector slide is returned to its 
outboard position early in the feeding operation. 

8. In a cross-feed mechanism for an automatic rocket 
launcher of the type having a receiver frame, the com 
bination in accordance with claim 7, spaced round pawls 
pivotally mounted on said feed slide, and stop feed lever 
means pivotally secured to the receiver frame for manu 
ally disabling the drive pawls and the holding pawls to 
prevent feeding from occurring. 

9. In a rocket launcher of the type having a receiver, 
the combination of: 

operating means mounted to advance and retract in a 
direction axially of the receiver; 

a bolt mounted to advance and retract in said direc 
tion; 

a feed slide mounted for inboard and outboard move 
ment transverse to said axial direction; 

a rack mounted for inboard movement relative to the 
receiver and independent of the feed slide and also 
for outboard movement, said rack and feed slide 
being proportioned and arranged so that outboard 
movement of the rack drives the feed slide out 
board; 

gear means intercoupling the operating means and the 
rack whereby the rack is driven inboard by retraction 
of the operating means and outboard by advance of 
the operating means; 

energy storage means intercoupled between the rack 
and feed slide and adapted to be stressed by inboard 
movement of the rack so as to store energy, to relax 
when supplying inboard driving energy to the feed 
slide, and to be reset by outboard movement of the 
rack; 

dual-purpose latching means positioned normally to 
restrain said feed slide in outboard position but re 
sponsive to retraction of said bolt to latch said bolt 
rearwardly and simultaneously to free said feed slide 
to permit said feed slide to move inboard; 

and means controlled by said feed slide for advancing 
a round into the bore line of the weapon when the 
feed slide moves inboard under the drive supplied by 
said energy storage means; 

said latching means and feed slide being so propor 
tioned and arranged that, upon the feed slide reach 
ing a predetermined inboard displacement, the latch 
ing means is actuated to release the bolt to permit 
the bolt to advance and to drive the newly fed round 
into battery position. 

10. In an automatic rocket launcher of the type which 
includes a receiver formed with a firing chamber together 
with means for firing a round disposed in the chamber, 
the improvement which comprises, in combination: 

a bolt mounted for reciprocal movement relative to said 
firing chamber, the bolt advancing forwardly into 
battery to chamber a round of ammunition and re 
tracting rearwardly to permit a new round to be 
placed in position to be chambered; 

releasable locking means for locking the bolt in battery 
position or releasing the bolt; 

operating means mounted in reciprocal movable rela 
tion to said bolt, said operating means retracting rear 
wardly to actuate said releasable locking means to 
unlock said bolt; 
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a first strainable element mechanically intercoupling 

said bolt and said operating means, said strainable 
element being strained when the operating means 
retracts rearwardly, whereby to store energy to re 
tract the bolt when the bolt is released; 

a second strainable element mechanically intercou 
pling said operating means and said receiver, the last 
mentioned strainable element being strained when 
the operating means retracts rearwardly, thereby to 
store energy to advance the operating means and 
the bolt; 

latching means for rearwardly restraining the operating 
means until the bolt is retracted; 

a new-round feed slide mounted for inboard and out 
board movement transverse to said receiver; 

a rack mounted for inboard movement relative to the 
receiver and independent of the round feed slide and 
also for outboard movement, said rack and round 
feed slide being proportioned and arranged so that 
outboard movement of the rack drives the round 
feed slide outboard; 

gear means intercoupling the operating means and the 
rack whereby the rack is driven inboard by retrac 
tion of the operating means and outboard by ad 
vance of the operating means; 

energy storage means intercoupled between the rack 
and round feed slide and adapted to be stressed by 
inboard movement of the rack so as to store energy, 
to relax when supplying inboard driving energy to 
the round feed slide, and to be reset by outboard 
movement of the rack; 

dual-purpose latching means positioned normally to re 
strain said round feed slide in outboard position but 
responsive to retraction of said bolt to latch said 
bolt rearwardly and simultaneously to free said 
round feed slide to permit said feed slide to move 
inboard; 

and means controlled by said round feed slide for ad 
vancing a round into the bore line of the weapon 
when the round feed slide moves inboard under the 
drive supplied by said energy storage means; 

said dual-purpose latching means and round feed slide 
being so proportioned and arranged that, upon the 
round feed slide reaching a predetermined inboard 
displacement, the latching means is actuated to release 
the bolt to permit the bolt to advance and to drive 
the newly fed round into battery position. 

11. In an automatic rocket launcher of the type which 
includes a receiver formed with a firing chamber, the com 
bination in accordance with claim 10 in which the means 
for firing a round disposed in the chamber is carried by 
the bolt, together with firing control means carried by the 
operating means. 
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