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3. Claims. 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, Without the payinent to 
nine of any royalty thereon. 
This invention relates to a ranger for a gun 

and more particularly to a rainmer construction 
in which the rammer is driven or operated by 
power derived from the recoil of the weapon. 
Ranners of the type to which the present in 

vention particularly pertains are used mostly in 
automatic Weapons found principally in aircraft 
cannon or in Weapons used in antiaircraft de 
fense. Recent developments in weapons of this 
type have standardized generally on a Construg 
tion in which the gun is provided with a support 
that carries a longitudinal rammer raenabel for 
reciprocation in the directions of recoil and 
counterrecoil and in which the power for operat 
ing the rammer is derived partly from the re 
coiling weapon and partly from spring iiaecha 
nism loaded or tensioned upon action of the 
weapon in recoil. 

It is characteristic of rammer constructiois 
of the type referred to that the ramraer riaember 
must travel in the direction of recoil a distance 
greater than that traveled by the recoiling gun 
tube. This requirement is due primarily to re 
cent gun design in which the length of recoil 
is brought to a minimum; also, increased length 
of ammunition necessitates a longer rainner 
stroke. Accordingly, Suitable mechanism inust be 
provided to impart to the rammer sufficient re 
coil force to drive the rammer through its neces 
sary phase of travel. At the same time, cogni 
Zance must be taken of the tremendous forces 
set up in and the high velocities attained by the 
recoiling parts of the weapon, and suitable pro 
vision must be made to prevent these forces an 
velocities from damaging the rammer mechanism. 
It has been found that a direct connection be 
tween the recoiling gun tube and the rammer 
is suitable for propelling the rammer rearwardly 
or in the direction of recoil. However, it is de 
sirable that this connection should prevent free 
travel of the rammer independently of the recoil 
ing gun tube until such time as the recoiling gun. 
tube has been retarded sufficiently to eliminate 
destructive forces and velocities. Accordingly, it 
is desirable to provide a releasabie connection. 
between the gun tube and the ranner raenbei'. 
which connection is automatically releasable in 
response to the attainment by the recoiling gun. 
tube of a predetermined position in which the 
rammer is freed from the gun tube so that it 
may travel its additional distance rearwardly to 
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2. 
a point at which it may be latched while the 
gun tube returns to battery. 
Other problems encountered in the design and 

operation of rammer constructions of the general 
class described are incident to the failure of 
former Constructions to provide Suitable buffer 
and Shock absorbing means. 
The present invention contemplates and has 

for its principal object the provision of a ranmer 
construction in which the rammer is operated 
by power derived from the recoiling gun tube 
and in which there is embodied an improved 
control means for releasing the connection be-, 
tween the rammer member and the recoiling gun 
tube for freeing the rammer from the gun tube 
for additional travel in the direction of recoil, 
whereby the rammer member may travel through. 
a predetermined maximum distance even though 
the length of travel of the gun tube in recoil 
Inay be relatively shorter. 

It is an important object of the invention to 
provide control means for controlling the releas 
able connection between the ramriner and the 
gun tube and specifically to provide this control 
means in the form of a pair of relatively angul 
larly movable members conditioned for release 
upon a predetermined phase of travel of the gun 
tube and rammer member together. 

It is likewise an important object of the in 
vention to provide a release mechanism compris 
ing a pair of coaxial, complementary release men 
bers, one of which is internally splined and the 
other of which is externally splined and to pro 
vide means for positioning these members angll 
larly with respect to each other so that during one 
phase of operation of the rammer the teeth and 
grooves of the splines are relatively misaligned 
and in another phase of operation of the rammer 
the teeth and grooves of the Splines are aligned, 
whereby in the first instance the Inenbers are 
locked against relative axial movement and in 
the second instance the members are SO posi-. 
tioned that the teeth on one splined member may. 
pass freely axially through the grooves on the 
other splined member. 
The invention has for another important object 

the provision of a rockable control tube connected 
to one of the splined members and formed with 
a generally longitudinal spiral or helical groove 
with which a follower cooperates to move the 
tube angularly during reciprocation of the ran 
mer member; the groove in the tube being SO 
arranged and so positioned with respect to the 
follower that the tube will be partially rotated 
to move its connected splined imember through 
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an appropriate angle with respect to the comple 
mentary splined member to align the teeth and 
grooves of the splined members So that the nem 
bers may have free relative movement axially. 

It is an object of the invention to provide foll 
lower means for the control tube that is adjust 
able through a relatively wide range of positions 
so that rotation of the tube may be varied with 
respect to its longitudinal movement whereby re 
lease of the splined members may be varied ac. 
cording to variations in the distance traveled by 
the gun tube in recoil. 
The invention has for still another object the 

provision of an improved driving connettidii be 
tween the gun tube and rammer member include : 
ing a pair of relatively cooperable buffer, men. 
bers constructed and arranged so that upon ini 
tial movement of the gun tube and ranner nen 
ber in recoil there is no yielding between the 
members but upon return movement of the ran 
mer the members will change position, angularly 
so that the shock incident to that phase of rain 
mer operation will be absorbed by resilient of 
yielding material incorporated in One of the 
buffer members. . . . . . . . . . . . . . 

It is still another object of the invention to provide shock-absorbing means arranged to 
minimize shocks incident to the attainment by 
the rammer of its rearwardnost position. . . 
Other objects of the invention are to provide 

a rammer construction in which the parts are 
tubular and concentrically arranged; to enclose 
the shock-absorbing means within the tubular. 
rammer member; to provide a minimum number 
of working parts; to form the telescopically at 
ranged tubular members with appropriate cutout 
portions and cam grooves so that certain of the 
parts may be made to perform a plurality of 
functions; and to provide an improved rammer 
construction in which the parts may be readily 
adapted to certain existing rammer construc 
tions with a minimum of modifications and ex 
pense. 

Briefly and specifically, the foregoing and 
and features are other important objects 

achieved in one preferred form of the invention 
by a rammer construction embodying a longi. 
tudinal, generally tubular support attached to 
the cradle of a recoiling gun and carrying a 
longitudinal tubular rammer member for recipro 
cation in the directions of recoil and count 
recoil and for rocking and reverse rocking about 
its longitudinal axis. A driving connection is 
established between the tube-and-breech asse. 

support and a follower on the raminer is pro 
vided for the purpose of guiding the rammer for 
movement rearwardly, then transversely, then 
forwardly, and again transversely in the opposite 
direction so that the rammer arm at the rear end 
of the rammer occupies a first position in axial 
alignment with the bore of the gun tube while 
delivering or ramming a round of ammunition, 
and a second position spaced from the axis of 

70 
bered. A control member comprising a tubular 
member formed with a longitudinal spiralled 
groove is movable longitudinally and angularly 
as the rammer reciprocates and cooperates with 
a follower on the support for the purpose of mov 

the gun tube after the round has been cham 

s 

bly of the gun and the rammer and includes an 
externally splined element on the rammer and a 
complementary internally splined element car 
ried by the driving member that is attached to 
the tube-and-breech assembly. A cam track. 
comprising a grooved rectangular path on the 

O 

4. 
ing the aforesaid internally splined element 
angularly so that the teeth and grooves thereon 
are aligned with the teeth and grooves on the 
externally splined member on the rammer. This 
arrangement provides for a direct connection be 
tween the tube-and-breech assembly and the 
rammer during a predetermined amount of 
travel thereof in recoil and effects release of the 
rammer from the driving connection for con 
tinued rearward movement after the tube-and 
breech assembly has attained Substantially its 
maximum recoil travel and returns to battery. 
The rammer member is preferably tubular and 
encloses spring mechanism for absorbing shocks 
incident to operation of the rammer. The driv 
ing connection between the tube-and-breech as 
sembly and the rammer includes a pair of rela 
tively, angularly movable buffer members one of 
which includes a rigid element and also resilient 

20 

5 

4. 

s 

5 

s 

or shock-absorbing material. The arrangement 
of the buffer members is such that upon initial 
action of the parts in recoil the rigid part of the 
one buffer element is engaged so that there 
is no yielding in the driving connection. How 
ever, the parts are arranged for relative angular 
movement so that upon return of the rammer to 
its initial position the rigid element of the buffer 
member is recessed in the other buffer member in 
order that the impact of the buffer members may 
be taken by the resilient or shock-absorbing ma 
terial. Another feature of the invention resides 
in the adjustable follower which is positionable 
with respect to the control tube for controlling 
the internally splined member in such a man 
ner that compensation may be made for varia 
tions in the length of recoil of the particular 
gun to which the rammer is attached. 
A more complete understanding of the fore 

going and other objects and features of the in 
vention may be had from the following detailed 
description of a preferred embodiment of the 
invention as shown in the accompanying sheets 
of drawings in which: . . . . 

Fig. 1 is a plan view of the rammer shown in 
; position on a relatively heavy caliber gun, the 
gun being illustrated diagrammatically and por 
tions of the rammer being broken out to con 
dense the length thereof; 

Fig. 2 is a detailed view of the rammer support 
showing the rectangular cam track for guiding 
the rammer during its operation; 

Fig. 3 is a detailed view of the cam tube which 
effects tensioning of the spring means for rock 
ing the rammer; 

Figs. 4, 5 and 6 are respectively longitudinal 
sectional views showing the details of the ram 
mer construction, each figure representing a lon 
gitudinal section of about one-third of the ram 
mer mechanism; the figures may be assembled 
end to end for the purpose of obtaining an illus 
tration of the true length of the mechanism; 

Fig. 7 is a detailed view of the rear portion or 
section of the control tube for regulating the re 
lease of the rammer from the tube-and-breech 
assembly; . . . . . 

Figure 7A is a view of the remaining or for 
ward portion of the aforesaid control tube, the 
two Figures 7 and 7A, being joinable end-to-end 
to depict the entire tube. 

Fig. 8 is an enlarged transverse sectional view 
taken substantially on the line 8-8 of Fig. 1 and 
showing the arrangement of the tubular members 
comprising the rammer mechanism; 

Fig. 9 is a similarly enlarged transverse Sec 
tional view taken on the line, 9-9 of Fig. 5 and 
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showing the relationship between the control 
cam follower and the tubular members of the 
ranner mechanism; 

Fig. 10 is a transverse sectional view taken on 
the line O- of Fig. 1 and showing the face 
of one of the buffer meinbers of the driving Con 
nection between the rammer and the tube-and 
breech assembly; 

Fig. 11 is a complementary transverse Sec 
tional view taken on the line - of Fig. 1 
and showing the face of the other buffer men 
ber;. 

Fig. 12 is an enlarged transverse sectional view 
taken on the line 2-2 of Fig. 1 and ShoWing 
the details of construction of the torsion Spring 
mechanism for rocking the rammer about its 
axis; 

Fig. 13 is an enlarged transverse sectional 
view taken on the line 3-3 of Fig. 1 and show 
ing the relationship bett, 2en the control can foll 
lower, the support, and the control tube; 

Fig. 14 is an enlarged transverse sectional 
view taken on the line - of Fig. 5 and show 
ing the relationship between the tubular mem 
bers of the ranmer mechanism, particularly the 
intermediate bushing and Spring collar; 

Figs. 15, 16, 17 and 18 are respectively trans 
verse sectional views taken generally on the line 
S-5 of Fig. 4 and showing the different posi 

tions occupied by the internally and externally 
splined members during operation of the ran 
ner; and 

Fig. 19 is an end elevational view, taken from 
the breech end of the weapon, showing the dif 
ferent positions occupied by the raminer arm 
during its different phases of Operation. 
As stated above, the preferred embodiment of 

the rammer construction has been designed with 
a view toward adapting this construction for at 
tachment to certain existing guns and the illus 
tration herein is of Such an adaptation. How 
ever, is should be appreciated that the ranmer 
construction may be appropriately modified to 
Suit other conditions; accordingly, the descrip 
tion and drawings should be taken as illustrative 4 
and not liniting. 
The particular type of weapon chosen for the 

purposes of the present illustration is a rela 
tively heavy caliber gun (herein 75-mm.) emi 
bodying recoil mechanism of the concentric type. 
One such gun of this type is shown in the 
United States Patent to Lucht, No. 2,358,340. In 
this patent, the gun is shown as comprising a 
gun tube carried for recoil and counter-recoil in 
a cylindrical Casing, which casing also houses, in 
the annular space between the gun tube and the 
inner periphery of the casing, a recoil mecha 
nism of the hydroSpring type. Since the gun 
herein illustrated is shown only as a basis for 
demonstrating the mounting and operation of 
the rammer, it is not deemed necessary to Set 
forth the details of the gun construction. 
As shown in the present drawings, the gun 

comprises a support or cradle 25 preferably of 
tubular construction and corresponding to the 
cylindrical casing or Support referred to in the 
above mentions d patent. The support encloses 
the intermediate portion of a gun tube 25 and 
mounts the gun tube for racoil and counter 
recoil, 
within the cylindrical support 25 as referred to 
above. The rear end of the gun tube 25 is con 
nected in the usual manner to a breech ring 2 
which includes a breechblock 28 of conventional 

the recoil mechanism being contained a 
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tube-and-breech assembly 26-27 is movable in 
recoil and counter-recoil with respect to the Sup 
port 25 and that the support is fixed against 
recoil and counter-recoil and is carried in any 
conventional manner in a suitable gun mount 
(not shown). The breech ring 27 is provided at 
its rear end with a shell-tray 28 on which indi 
vidual rounds of ammunition may be placed to 
be rammed into the chamber of the gun tube. 
In this respect, it is to be noted that the tray 
29 is shown only for the purposes of illustration, 
for the rammer construction about to be de 
scribed may be employed with other types of 
shell-feeding mechanism, whether fully auto 
matic, Semi-automatic or manually operable. 
The rammer comprises supporting structure by 

means of which the rammer mechanism may be 
mounted on the cylindrical cradle 25 of the gun. 
For this purpose the rammer construction in 
cludes a generally cylindrical longitudinal tu 
bular supporting member 38 formed at its top 
with an extremely elongated rectangular open 
ing 3 (Figs. 1 and 2). The rear portion of the 
support 30 includes a vertical flange 32 by means 
of which the Support may be rigidly mounted on 
a vertical mounting pad on the right-hand side 
of the gun cradle 23. The forward portion of the 
member 39 is provided with a square flange 33 
which is appropriately bored to receive a plurality 
of cap Screws 34 (FigS. 1 and 8) by means of which 
the forward end of the Support may be rigidly 
connected to an intermediate hollow housing 35. 
The housing is provided with laterally extend 
ing opposite trunnions or bosses 36 (FigS. 1, 8, 9 
and 13) either of which may be used to mount 
the housing 35 on a forward portion of the gun 
cradle 5. As best shown in Figs. 1 and 13, a 
bracket 35 is positionable on and rigidly Securable 
to a mounting pad at the upper forward portion 
of the gun cradle 25. This bracket 37 extends 
laterally toward the housing 35 and is provided at 
its outer end With a vertical flange 38 apertured 
to receive the proximate trunnion or boss 36 of 
the housing 35. An apertured collar 39 fits over 
that portion of the trunnion 33 that extends 
through the apertuited flange 38 and is prefer 
ably rigidly secured to the flange, as by welding 
or otherwise, to provide reinforcement for the 
flange and to provide further an adequate bear 
ing or mounting portion for the trunnion or boss 
36. Each trunnion 36 is provided with a tapped 
bore 40 and the trunnion used for the support 
of the housing 35 receives a cap screw 3 which 
is passed through a Washer g2 that overies the 
aperture in the collar 39 on the fiange 38. A 
reinforcing rib A3 connects the mounting fange 
38 with the main body portion of the bracket 
3. This construction provides for rigidity nount 
ing the forward end portion of the tubular sup 
port 3i) of the gun cradle 25 and, in conjunction 
with the bracket flange 32, fixes the support; 3) 
on the citade against ricVeinent While the gun 
recoils and returns to battery. The forward face 
of the housing 35 is machined and receives a 
square flange $3 forted at the lear end of a 
longitudinal tubular member 45. A plurality of 
cap Screws ; (iigS. 1 and 9) serves to connect, the 
fange is of the tubular member 35 rigidly to the 
housing 33 So that the tubular inerabel 5 forms 
in effect a rigid but removable Cngitudinal ex 
tensioi or continuation of the Spporting struc 
ture comprising the tubular member 39 and hous ing 35. 
The tubular supporting structure just described construction. It will be understood that the 3 serves as means for carrying a longitudinally ex 

IIH 
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stending: rammer member 5. This member is 
preferably tubular in cross section and extends 
throughout the tubular mount comprising the 
Support 3e, housing 35, and tubular member 45. 
The rannel 58 projects, at the irear or breech 
Ward end of the tubular support 38 and carries 
rigidly thereon a rammer arm 5 which extends 
laterally toward and rearwardly of the breech 

The ranner arn 5 carries at its free ling 2. 
end a Iarner head 52 for engagement, with 0. 

rounds of ammunition, as will presently appear. 
The forward or counter recoil end of the rarynner 
50 extends a considerable distance beyond the for 
ward end of the tubular member 45 (Figs.1 and 6) 
and is pi'ovided at its extrerine forward end with 
buffer neains indicated generally by the numeral: 
53. This buffer comprises a sleeve 54 threaded 
on a threaded portion 55 at the extreme forward 
end of the rammer member 50. A ring 56 is held 
on the rear portion of the sleeve. 54 by means of 
a Snaping 57. Yielding or shock-absorbing ma 
iterial, such as rubber or the like, indicated by 
the nunnel'ai 58, is carried by the sleeve a be 
tween the ling 33 and a radial flange 59 prefer 
ably formed integrally with the sleeve 54. A lock 

3. 
3 is formed integral with the mounting portion 
1 and is Suitably reinforced by transverse ribs 74 
and a plurality of longitudinal, circumferentially 
Spaced ribs 75. The cylindrical portion 73 en 
circles the intermediate portion of that part of 
the rammer 50 between the rammer arm 5 and 
the collar 66 on the support 39 (Figs. 1 and 4) 
and is provided at its interior with an inwardly 
directed radial flange 76 at the forward side of 
which is mounted a bushing 77. A sleeve 78 en 
circles the proximate portion of the rammer 50 
and is rockably carried by the bushing 7 and by a 

5 

bushing 79 between the interior of the sleeve and 
the Outer periphery of the rammer 50. The rear 
end of the sleeve, 8 is formed with an external 
radial flange 83 which abuts against the radial 
flange 6 on the cylindrical portion i3 of the 
driving member 20. The sleeve 78 extends for 

20 
-Wardly and is rigidly connected to alongitudinally 
extending control tube 8 (shown in detail in 
Figures 7 and 7A). This tube encircles the ram 
ner 50 and is encircled by the tube 6 previously 
described at its rearward end, and by tube 45 at 

ing screw SG rigidly secures the sleevei 54 to the 
end of the raminer 5). 
The tubular support, 30 carries intermediate its 

ends a longitudinal or torque tube 6, the detail 
of which is shown in Fig. 3. The rear portion of 
the tube is provided. With a rigidly rinolunted ex 
ternal radial flange 62 and the forward end is 
threaded as at 63 to receive a seculing nut 34. 
This nut includes a locking ring or wire 65 that 
prevents loosening of the nut 63 from the thread- 8 
ed portion 63 of the tube 6. 
As shown in Figs. 2 and 4, the rear end of the 

tubular support 3 g is provided with a cylindrical 
collai'66 which is annularly recessed to receive a 
bushing 67 by means of which the rear end of the : 
tube 8 is rockably carried in the support 39. The 
forward end of the Support 3G, Within the mount 
ing flange 33, . carries a bushing 68 which rock 
ably mounts the forward end of the tube 6. The 
inner radial face of the flange 62 at the rear end 
of the tube 6 is abuts the outer or rear radial face 
of the collar 66 on the support 30 and the nut 
64 at the forward end of the tube 6 abuts the 
bushing 68 of the support 3. 

to the Support 3) but is mounted for rocking 
and reverse rocking, for a purpose to presently 
appear. The tube 6 f is provided with a longi 
tudinal, partially spiraled cam groove 69, the func 
tion of which will likewise appear below. 
From the description thus far it will be Seen 

that the rammer 53 is mounted in the support 
38 for reciprocation in the directions of recoil 
and counter recoil and for rocking and reverse 
rocking about its axis and that the tube 6, which 
encircles the intermediate portion of the rarianner, 
is fixed against recoil and countercoil but may 
have rocking novelent about its axis. For the 
purpose of propelling the rammer 59. rearwardly 
or in the direction of recoil, and for rocking the 
tube 6, the anner construction includes a driv 
ing coninection between the ranaer and the tube 
and-breech assembly. 26-2. 
The preferred form of driving connection here 

in illustrated and described comprises a driving 
nnenber indicated generally by the numeral 
and including a supporting portion rigidly 
connected by a plurality of cap screws 2 to an 
upper forward portion of the breech ring 27 of 
the gun. A tubular or hollow cylindrical portion 

The tube 6 is 
thus held against endwise movement with respect 

5 5 
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its forward end. The tube 8 extends forwardly 
and terminates just short of the forward end of 
the external tubular member 45 (Fig. 6), at which 
point the tube 8 is threaded, as at 82, and receives 
a nut 23. A locking wire 84 secures the nut 83 
to the tube 8 . . . The nut 83 is formed with a 
bearing Surface at its outer periphery and mounts 
the forward end of the tube 8 for reciprocation 
and for angular movement within the external 
tubular member 45. The tube 8f is provided intermediate its ends 
With an internal collar 85 (Fig. 5) which encircles 
a collar or bushing 86 carried on the rammer 50. 
he collar 85 is rigidly mounted in the tube 8, 

as by a press fit or by spot welding. However, the 
collar 86 is axially slidably mounted with respect 
to the rammer. 50. A comparatively powerful 
compression - Spring 87 encircles the rammer 50 
and has one end abutting the collar. 86 (Fig. 5) 
and its other end abutting one side of a radial 
flange 88 formed integral with an intermediate 
collar 89-axially slidably carried on the rammer 
60 at a portion thereof forwardly of the forward 
end of the external tube 45 (Fig. 6). One end 
of a similar but reversely coiled COImpression 
Spring 98 abuts the other side of the radial flange 
88 of the intermediate collar 89 and its other end 
abuts a ring 94 that encircles the rammer 50 
adjacent the buffer means 53. It will be noted 
that the ring 9 f is positively spaced from the 
buffer ring 56 So that the springs 87 and so have 
no effect on the resilient buffer material 58. 
AS best shown in Figs. 1 and 4, the driving 

member 70 has rigidly secured thereto at its rea 
face a buffer ring 85. This ring is secured to the 
driving member 7) by means of a plurality of 
ap Screws 96 passed through the rear reinforc 
ing rib 4- and threaded into the ring. As shown 
in FigS. 1 and 11, the buffer ring is provided with 
a plurality of radially extending recesses 97, 
Spaced apart angularly at intervals of 900 for a 
Purpose to be presently described. The rammer 
arm 5 includes an integral longitudinal sleeve 
98 fitted On the rear end of the rammer 50. The 
interior of this end of the rainer 5) is threaded 
and receives a transversely apertured, threaded 
Securing Imember 93. A tapered pin foo is driven 
through the sleeve 98, Securing member 99, and 
rammer 50 and serves to mount the Sleeve 98 and 
rammer arm 5 rigidly on the rear eld . Of the 
rammer 58. The forward portion of the sleeve.98 
is provided with an integral, radially outwardly 

H 
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directed flange 9 spaced longitudinally from 
the buffer ring 95 on the driving member 70 
(Fig. 1). ESuffing means, indicated generally by 
the numeral e5, is interposed between the flange 
| 0 and the buffer ring 95. This buffer means 
comprises a radial ring 6 which abuts the flange 
i () and which includes a plurality of angularly 
spaced, longitudinally directed rigid sleeves it 
(one of which is shown in full lines in Fig. 4 
and all of which are shown in dotted lines in Fig. 
0). The angular spacing between the sleeves 
3 is also 90. 
Each sleeve is preferably integrally formed 

With the ring to 6 and is internally threaded. A 
circular plate 08, provided with a plurality of 
apertures C9 corresponding to the size and Spac 
ing of the sleeves , is carried by the sleeves 
and is secured thereto by a plurality of cap ScreWS 
ii) threaded respectively into the sleeves. Re 
silient or compressible shock-absorbing material, ; 
such as rubber or the like, indicated generally by 
the numeral , is interposed between the ring 
95 and circular plate f G8. The heads of the cap 

screws are larger than the openings 99 in 
the plate 08 and the plate is thus held against 
endwise displacement forwardly but may be 
moved rearwardly to compress the resilient mate 
rial f : . A second plate 2 is provided with a 
plurality of openings ff3, sufficiently large to fit 
loosely over the heads of the cap screws 9, and 
is rigidly mounted on the plate 08 by a plurality 
of countersunk fathead Screws if 4. 
The construction thus described functions so 

that upon initial action of the parts in recoil, the 
buffer ring 95 on the driving member 70 engages 
the heads of the cap Screws 0. There is thus 
no compressing of the yieldable material in 
the buffer means f5. However, as will herein 
after appear, when the relative angular positions 
of the parts change through an angle of 45° upon 
return of the ranmer to its starting position, the 
heads of the cap screws become aligned re 
spectively with the recesses 97 in the buffer ring 
95 so that the resilient material if f is compres 
Sible and is available to absorb shocks incident 
to return of the rammer. 
AS best shown in Figs. 4 and 7, the radial flange 

80 at the rear end of the control tube 8 is pro 
Vided With means including a plurality of lugs 
for the purpose of engaging a complementary , 
member on the rammer 50. In the preferred em 
bodiment of the invention herein illustrated and 
described, this means comprises an internal spline 
5 formed on the interior of the flange 80 and a 

Complementary external spline 6 formed on a 
flanged collar rigidly mounted on the rammer 
in ember 5. Within the sleeve 8 of the tube 8. 
AS Will hereinafter appear, the splines 5 and 

6 are so arranged and operable that relative 
endwise movement between the raininner 50 and 
driving member is prevented until the tube 
and-breech assembly has reached a predeter 
inined position in recoil, at which point the con 
trol tube 8 is movable angularly with respect to 
the ranmer 59 So that the teeth and grooves of 
the splined elements 5 and 6 are aligned, 
whereby the externally Splined element f 6 may 
pass freely axially through the teeth and grooves 
of the internally splined element 5 to free the 
rammer from the driving member for addi 
tional movement rearwardly after the tube-and 
breech assembly reaches its maximum recoil po 
sition and returns to battery. 
As best shown in Fig. 5, the interior, intermedi 

ate portion of the tubular rammer 50 rigidly car 
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ries a tubular sleeve 28 that is internaily thread 
ed at its rear end, as at 2, and that is provided 
at its forward end with an apertured, traigSVerse 
endwall 22. The sleeve 2 is sotted at diamet 
rically opposed ugger and lowei (OrtioriS thereof 
as at 23, these slots being respectively aligned 
with diametrically opposed upper and lower slots 
24 and 25 formed in upper and icwei' wall por 

tions of the tubular rammer 56. A cylindrical 
block or limit member 26 is carried for limited 
axial sliding movement in the sleeve 28 and is 
provided with a control pin 27 pinned to the 
block intern ediate its ends and extending at its 
opposite ends through the slots 23, in the sleeve 
f2 and through the slots 24 and 25 in the 
rammer tube 59. As best shown in Fig. 7, the 
rear portion of the control tube Si is cut out to 
provide an elongated rectangular opening 28 
corresponding generally in size and shape to the 
rectangular opening 3 in the rainner Support 30. 
The pin 27 extends through the opening 23 in 
the tube 8 and extends also through the spiral 
groove 69 in the tube 6 and upwardly into the 
rectangular opening 3 in the ranner Support 3). 
As Will presently appear, the pin f2 performs the 
double function of guiding the rainner 56 around 
the rectangular opening 3 and of rocking the 
tube 6. 
The block 26 is opposed at its reai end by one 

end of a compression Spring 29, the other end of 
which abuts against a nut 38 threaded into the 
threaded end f2 of the sleeve 2. The nut 30 
is formed with an internal hexagonal opening 3 
(Figs. 5 and 8) to which a tool may be applied 
for tightening the nut. A lock nut 32 is thread 
ed into the portion 2 f of the sleeve 2 behind 
the nut 39. The nut 32 is provided With an in 
ternal hexagonal opening 33 icy means of Which 
the nut may be tightened (iigs. 5 and 8). It Will 
be noted that the hexagonal opening 33 in the 
nut 32 is larger than the hexagonal opening 3 
in the nut 3 so that the nuts may be independ 
ently turned in the threaded portion f2 of the 
sleeve 20 for the purpose of adjusting the con 
pression on the spring 29. The other end of the 
block is provided with a tapped bore into which 
is threaded one end of a forwardly extending rod 
f34, the end wall 22 of the sleeve 28 being aper 
tured to provide for the free passage there 
through of the rod. The forward end of the rod 
35 is threaded and receives thereon a flanged 

collar f35 and nut 36. A compression spring 3 
is interposed between the collar 35 and the for 
ward face of the end wall 22 on the sleeve 20. 
The action of the springs 29 and 3 is such as 
to urge the control pin 25 toward the forward 
end of the slots 23, 24 and 25 and to permit 
limited axial movement of the block against the 
yielding action of the springs 29 and 3. 
As stated previously, the rammer construction 

embodies means for controlling the movement of 
the rammer in a generally rectangular path. 
This control is accomplished by means of the 
cooperation of the control pin 27 of the rammer 
50 with the rectangular opening 3 in the rammer 
support 30. As best shown in Figs, 1 and 2, the 
rectangular opening 3 is partially filled by an 
elongated rectangular control member gener 
ally proportionately smaller than the opening 3. 
This member is spaced inwardly froin the oppo 
site sides and the opposite ends of the rectangular 
opening 3 to provide a continuous rectangular 
track or groove in which the control pin 2 
travels during operation of the ranmer. The 
member 40 is secured in position with respect to 



2,660,928 

the tubular Support 3 by a pair of transverse 
front and rear supporting plates is E. and A2 and 
forms an “island in the opening 3. The upper 
portion of the tubular support 30 is provided. With 
a plurality of mounting pads 43 on which the 
plates 4 and 42 are rigidly carried, being Se 
cured thereto by suitable cap screws, and dowel 
9.S. The forward transverse plate 4, that mounts 
the longitudinal member 40 in the opening 3, 
rigidly supports a bracket 44 which carries a 
transverse pivot pin 45. A control member 46 
is rockably carried on the pin 45 and is en 
gageable with the depressible forward end of a 
latch member 47. This member 47 is pivoted 
on a transverse pin 48 mounted on a forward 
portion of the longitudinal rectangular member 
40. As best shown in Figs. and 4, the rear end 

of the latch 47 is cut out as at 49 and coincides 
generally with the rear end of the rectangular : 
opening 3 in the tubular support. 30. A coil 
spring 59 is compressible between an intermedi 
late underportion of the latch 47 and an upper 
portion of the rear end of the member 40 and 
functions to urge the latch toward the posi 
tion shown in Fig. 4. When the rammer is pro 
pelled rearwardly upon recoil of the gun, the con 
trol pin 27 follows the groove established by the 
right side of the member 40 (as viewed from the 
breech of the gun) and the rectangular opening 
3f and passes under the latch 47 and is engaged 
by the cutout portion 49 of the latch. The rear 
transverse supporting plate a carries a second 
bracket f 50 which in turn carries a Solenoid 5. 
having a plunger 52 engageable with the rock 
able member 46. It will be noted that the func 
tion of the latch 47 is to retain the rammer 50 
in its rearward or recoiled position, from which 
position it may be released by action of the Sole 
noid 5t, which operates through the member 46 
to depress the forward end of the latch 47 so 
that the rear end 49 thereof is raised to free the 
control pin 27 therefrom, whereby the rammer 
may return to its initial position as shown in 
Fig. 1. 
The rammer is propelled in the direction of 

recoil by action of the recoiling gun tube and is 
returned in the direction of counterrecoil by ac 
tion of the springs. 81 and 90. Additional means 
are provided for imparting rocking and reverse. 
rocking action to the rammer so that the control 
pin 27 may travel transversely (in a counter 
clockwise direction as viewed from the breech) 
across the rear end of the rectangular opening 
3f and transversely in the opposite direction (or 
clockwise) across the forward end of the rec 
tangular opening 3f. In the present instance 
the means for accomplishing this result emi 
bodies torsion spring mechanism controlled by 
the tube 6 and operated by reciprocation of the 
ale. 
As best shown in Figs. 1, 4 and 12, the collar 

66 at the rear end of the tubular support 30 is 
encircled by a torsion Spring 60 having its op 
posite ends directed vertically upwardly and in 
parallel relation as at 16, and 62. The collar 
66 has formed integrally therewith at its forward 
end an upwardly projecting ear 63 which in 
turn rigidly carries a longitudinally-rearwardly 
extending pin 64. As shown in Figs. 1 and 12, 
the pin 64 passes between the Spring ends f6 
and 62. The external flange 62 at the rear end 
of the tube 6 (Figs: 1, 3, and 4) is provided with 
an integral upwardly projecting ear 65 on which 
is mounted a longitudinally forwardly extending 
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pin f66. This pin parallels the pin 64 and, iike 
the pin. 64, passes between the spring ends 6 
and 62. It will be seen that as the tube 6 is 
rocked in a clockwise direction (as viewed from 
the breech of the weapon) the pin 66 will engage 
the spring end 64 and the spring end 62. Will 
engage the stationary pin 64, Continued rota 
tion of the tube 6 and its pin 66 will wrap the 
Spring 60 more tightly about the collar 66. and 
Will load or tension the spring for reaction in a 
counterclockwise direction. Conversely, rocking 
of the tube 6 in a counterclockwise direction will 
cause: the pin. 66 to engage the spring end. 62 
and the Stationary pin 64 on the collar. 66 will 
engage the Spring end, 64; and the spring 60 
Will be loaded or tensioned for reaction in a clock 
Wise direction. Rotation or rocking of the tube 
6 in either, direction is effected by means of co 
operation between the control pin 27 on the 
rammer 50 and the spiral groove 69 in the tube 6. 
For the purpose of imparting rotation to the 

control tube 8 for controlling the relative angu 
lar positions of the splined elements 5 and 6, 
the rammer mechanism is provided with con 
trol means comprising a longitudinal, partially 
Spiraled groove 10 formed in the rear half of 
the control tube 8 (Fig. 7) and a control foil 
OWeir carried by the Supporting structure and en 
gageable with this spiraled groove. According 
to the preferred embodiment of the invention 
herein illustrated and described, the control fol 
lower means is incorporated in the intermediate 
housing 35 previously described as being mounted 
on the gun cradle 35 by means of the bracket 37. 
AS best shown in Fig. 13, the housing 35 is rec 
tangular in Cross section and is hollow to the ex 
tent that it is formed with a longitudinal cylin 
drical Opening coaxial With the tubular support 
30, the external tube 45, and the other rammer 
components. The housing 35 is provided with 
upper and lower generally diametrically opposed 
circular openings ff and 72. A circular, bored 
and tapped mounting block T3 is fitted within 
the upper opening 7 and is formed with a pair 
of apertured mounting ears f4 by means of 
which the block may be rigidly secured to the 
upper Surface of the housing 35 as by a pair of 
cap. Screws 15. The upper portion of the housing 
35 is provided with a pair of transversely spaced 
tapped bores 16 to accommodate the cap screws 
f75. The lower portion of the housing 35 is pro 
vided at opposite sides of the lower mounting 
opening fT2 with a pair of similar tapped bores 
f77, shown in Fig. 13 as receiving a pair of screws 
78 by means of which a removable cover 79 is 

Secured Over the opening 72. 
The mounting block 73 carries in the tapped 

bore therein a follower stud 80 which has a 
threaded shank portion fitting the threaded bore 
in the plug or block 73. The inner or lower end 
of the follower fao is machined and extends into 
the groove. 76 in the control tube 8. A lock 
nut 8 f is threaded onto that portion of the stud 
80 that extends outwardly through the block 
f73. The stud 80 may be adjusted vertically 
in the block 73 and the lock nut 8 is effective 
to fix its position. The collar 85, previously de 
Scribed as being rigidly carried by the tube 8, 
is formed with a groove, 82 which is aligned 
With the Spiral groove f70 in the control tube 8 
(FigS. 5, 7 and 14). This collar, in addition to 
Serving as a bushing for the collar. 86 on the ram 
mer 50 also reenforces the intermediate section 
Of the tube 8. 
Asbest seen in Fig. 5, the parallel axes of the 
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circular mounting openings and 2 in the 
housing 35 are longitudinally spaced apart. 
Likewise, the can follower f8 is eccentric to or 
radially offset with respect to the axis of the 
circular mounting block 3. Hence, the block 
may be rotated 180° about its axis to provide for 
two positions of the follower 8. The design 
of the housing 35 is such that the mounting block 
73 may be mounted in either opening 7 or 22 

in either of two positions, giving a combined 
total of four mounting positions for the follower 
8. Each of these positions bears a different 

relationship to the partially spiraled groove 
in the control tube 8; that is to say, the follower 
A8 is variably positionable with respect to the 
critical curved portion of the groove 9 so that 
adjustment may be had as to the point at which 
the control tube 8 will be rotated to move the 
internally Splined elemant 5 angularly Wit 
respect to the externally splined element 6 on 
the rammer 5). The housing 35 may be removed 
from the supporting bracket 3 rotated 180°, and 
remounted in a Second position in which the 
Opening 2 is disposed at the top of the housing. 
The trunnions or bosses 36, being similar, pro 
vide for the support of the housing in either posi 
tion. 
The front, end of the external tubular member 

$5 (see Fig. 6) is provided with a ring 83 which 
in turn carries a buffer washer 84 preferably 
composed of fiber or other similar material. The 
ring 83 is rigidly secured to the tube A3, as by 
welding. When the rammer reaches its rear 
Wardinost position, shocks incident to this phase 
of its operation will be absorbed by the buffer 
53 as the buffer plate 56 engages the fiber washer 
84. 
In the operation of the weapon equipped with 

the preferred form of rammer construction just 
described, a round of ammunition is loaded naar 
ually into the chamber of the gun tube. After 
the gun is fired, the tube-and-breech assembly 
26-2 recoils and, by means of the driving mern 
ber 9, drives or propels the ranner 53 rear 
Wardly. As previously Stated, the initial rela 
tionship between the buffer ring 95 and the buffer 
means 95 is such that the ring engages the heads 
of the iongitudinally extending cap screws e. 
Thus there is no compression or yielding of the 
resilient material in the buffer 05. The re 
lationship between the internally splined ele 
ment 3 on the control tube 8 and the ex 
ternally Splined element is on the rammer 5 
is such that the teeth of the elements are axially 
aligned and initially occupy the positions shown 
in Fig. 15. In order that a better understanding 
may be had of the operation of the Splined ele 
ments is and 3, one tooth and one groove on 
each splined element will be Selected as a refe 
ence or index point from which the action of 
these parts niay be followed. The reference 
tooth and adjacent grove on the element 5 will 
be designated by the letters 'A' and “B,' respec 
tively, and the reference tooth and adjacent 
groove on the element 3 will be designated by 
the letters “C” and “D,' respectively. 
As shown in Fig. 15, which shows the initial 

positions of the parts before recoil, the tooth 'A' 
on the splined element 5 is axially aligned with 
the tooth 'C' on the element 6 so that axial 
movement of the rammer 5 in the direction of 
recoil with respect to the driving member is 
prevented. This relationship between the 
Splined eierients serves to connect the rammer 
50 directly and positively to the tube-and-breech 
assembly, at least during the initial stages of re 
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coil. This connection is important for the reason 
that it prevents sudden rearward movement of 
the ranner upon initial inpact of the driving 
rember 70 against the buffer 5. It Will be 
appreciated that in the absence of Such connec 
tion the tremendous impetus resulting from re 
coil of the tube-and-breech assembly would drive 
the rammer 5 rearwardly with Such force as to 
cause virtual destruction thereof. 
As mentioned above, the maximum travel of 

the gun in recoil is not Sufficient to carry the 
rammer rearwardly, via a direct connection 
therewith, to a position in which the rammer 
arm 5? will engage a round of ammunition Sub 
sequently placed on the tray 29 or fed to load 
ing position rearwardly of the breech ring 27 by 
Such automatic feeding mechanism as may be 
utilized. For this reason, the connection be 
tWeen the tube-and-breach assembly and the 
rammer is such that the rammer may be released 
from the driving member 10 after the tube-and 
breech assenbly has traveled a predetermined 
distance in recoil. As an example of the rela 
tionship between the distance traveled by the 
tube-and-breech assembly and the rammer, it 
Will be assumed that the recoil distance of the 
tube-and-breech assembly of the gun herein ill 
lustrated is approximately nineteen inches and 
the required distance of rearward travel of the 
rainine S3 is approximately twenty-three inches. 
The spiraled groove iO in the control tube 8f 
is so designed as to effect the release of the ram 
inher 53 from the driving member 6 at or before 
the attainment by the tube-and-breech assen 
bly of Inaximum recoil travel, at Which point the 
tube-and-breech assembly will have been braked 
by action of the recoil mechanism and this brak 
ing action, because of the then direct connection 
between the breech ring 2 and rammer 50, will 
be effective to minimize the tendency of the 
rammer to surge rearwardly with excessive force 
and at an excessively high velocity. It will be 
noted that the groove (Fig. 7) is substan 
tially straight throughout a considerable portion 
of its longitudinal extent and then curves rela 
tively sharply and finally is again Substantially 
Straight. As the rammer 5 travels rear Wardly 
under the power derived from the recoiling tube 
and-breech assembly, the control tube 8 is car 
tied thereWith. As stated above, the control tube 
is connected to the driving member 9 for rear 
Ward movement by means of the external flange 
85 at the rear end thereof. Consequently, as the 
rammer 50 and tube 8 travel rearwardly and 
reach approximately the end of the recoil stroke, 
the tube 8 is rotated in a clockwise direction 
(as viewed from the breech of the gun) by means 
Of engagement between the groove therein 
and the follower 8 carried by the stationary 
Support or housing 35 (see arrow, Fig. 15), as 
the follower travels along the spiral portion of 
the groove or slot. 
When the components of the rammer are in 

the positions illustrated in Figs. 1 through 15, 
the raminer arm 5 will be in its uppermost po 
Sition, or in a position in which it is spaced its 
greatest distance laterally or upwardly from the 
axis of the gun tube 26. This uppermost posi 
tion of the rammer arm 5 is shown in the upper 
broken lines in Fig. 19. As the rammer travels 
rearwardly, the arm 5; remains in this position 
With respect to the axis of the gun tube, since 
the control or guide pin f27 on the rammer foll 
lows the groove established between the right 
hand side of the rectangular opening 3 in the 
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S a. support 30 and the proximate side of the longi 

When the control tudinal guide member 46. 
tube 8 is rotated in a clockwise direction by 
means of engagement between the spiral groove 
70, therein and the follower i80 in the housing 

35 as the tube-and-breech assembly approaches 
its rearwardmost position, the internally splined 
element 45 on the control tube 8 is moved an 
gularly so that the tooth “A” and groove "B" 
thereon are respectively aligned with the groove 
"D" and tooth “C” on the externally splined ele 
ment 46 of the rammer 56, and the elements 
assume the positions shown in Fig. 16. When 
the parts are in this position, the rammer 50 is 
freed from its connection to the driving member 

0: 

... 6 
and 90 against the ring 9 f (adjacent the buffer 
means 53. at the forward end of the rammer 50). 
These springs will thus be loaded for reaction 
to return the rammer in a forward direction upon 
release of the latch 47. At the same time, when 
the control tube 8 f is returned forwardly, it is . . . . . . . . 
rocked in a counterclockwise direction and re turns the internally splined element 5 to its 
original position (Fig. 18), thus conditioning the 
tooth. 'A' and groove. 'B' thereon to permit pas 
sage therethrough of the groove ID' and tooth 
'C' of the externally splined element ft 6, as will 

50 is still latched in its rear position and there 
will be no change in the angular position of the 

78 and may travel the necessary additional dis-, 
tance, rearwardly by reason of its momentum. 
When the rammer reaches its rearward most po 
sition the control or guide pin 27, thereon, hav 
ing followed the groove down the right-hand side 2 
of the guide means 30-f49, will pass under the 
latch. 47 and, as the rammer 50 is rocked in a 
counterclockwise direction by the torsion spring 

be brought out below. At this time, the rammer 

externally splined element f6, which will re 
main in the position shown in Fig. 17. 
When a shell has been placed on or fed to the tray 29 in position to be rammed by the rammer 

f69, will be engaged by the cut-out portion 49 
of the latch. At this time, the externally splined 2 
element E is will be to the rear of the internally 
splined element if 5, and the angular relationship 

I between the splines on these elements will be as 
direction of rocking of the rammer 50. 
illustrated in Fig. 17, the arrow indicating the 
During rearward travel of the rammer 50, the 

torsion spring 60 will have been tensioned in 

arm 51, the solenoid 5 f is energized and the . . . . 
plunger 52 engages the rockable member 46 and 
depresses the latch 47. This action raises the 
rear end 49 of the latch and releases the con 
trol pin 27 therefrom. It will be noted that the 
cut-out portion 149 of the latch 47 is such that the pin is stopped in a position midway between 
its transverse travel at the rear end of the rec 
tangular opening 3 f, resulting in the intermedi 
ate positioning of the rammer arm as shown in 
full lines in Fig. 19. When the latch. 47 is actu 
ated to release the pin 27, the rammer 50 com 
pletes its counterclockwise rocking and the ram 

a clockwise direction for reaction in a counter 
clockwise direction. This result follows from the 
engagement between the groove 69 in the tube 
6f and the control pini 27. Hence, as the con 
trol pin f27, travels rearwardly it will effect 
clockwise rotation of the tube (the tube 6 being 
held as aforesaid against endwise displacement 
with respect to the rammer. 58). Then, when 
the pin. 2 reaches the rear end of the rectan 
gular member 46 and is freed from the confines 
thereof, the spring f60 will react to rock the ram 
mer in- a counterclockwise direction until the pin 
f27 is stopped by the cut-out end 49 of the re 
lease latch 4, thus moving the rammer arm. 5 
down Wardly to the full line position shown in 
Fig. 19, and the corresponding change in the re 
lationship between the relative angular positions 
of the Spined elements i5 and if 6 will be as 
shown in Fig. 17. The change in the positions 
of the ranmer-arm 5 from its upper dotted line 
position to... the full line position of Fig. 19 rep 
resents angular travel of 22A. The arm 5 will 
move another .22% to its lower dotted line po Sition during a Subsequent phase of rammer op 
eration, as will appear below. It will be noted 
that the grooves between the teeth. on the inter 
nally Splined. element, if 5 are sufficiently wide to 
permit, escape of the teeth on the externally 
Splined element 6, which condition is necessary. 
because it is virtually impossible ... to time the 
relative angular movements of the control tube 
8 and rammer 50 without the allowance of some 
latitude for discrepancy. It will be understood, 
of course, that the relative movement between 
these parts occur at such tremendous speeds that 
adequate provision must be made for effecting 
the release of the parts as rapidly and as simply 
aspOSSible. 
With the rammer latched in its rear position, 

the tube-and-breech assembly will return to bat 
tery and will carry with it the spline-control 
tube. 8?. Since the collar 85 is fixed inside the 
control tube. 8d, it will compress the springs. 87 
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on the tray 29. 
traverse at the rear end of the rectangular open 

mer arm 51 is moved another 22% to its lower 
most position as shown in the lower broken line 
position in Fig. 19. In this position, the rammer 
head 52 on the rammer arm 5 ? is substantially 
in axial alignment with the bore of the gun tube 
26 and in a position to positively engage around 

As the pin 27 completes its 

ing 31 (still under control of the partially loaded 
torsion spring 60), it is freed from the rear end 
of the longitudinal member 40, and the loaded 
compression springs 87, and 90 react to drive the 

- ranmer forwardly to load the round of ammuni 
tion into the chamber of the gun. 
When the rammer 50 is rocked to dispose the 

rammer arm 5 in its lowermost position as 
shown in Fig. 19, the teeth on the externally 
Splined element 6 Will, of course, be redisposed 
with respect to the teeth on the internally splined 
element 5. At this point, the externally splined 
element ft 6 will have moved to the position 
shown in Fig. 18. In this position, the tooth 'C' 
and groove 'D' of the element 6 are again re 
spectively aligned with the groove “B” and tooth 
'A' of the internally splined element f is, so 
that, when the rammer completes its forward 
travel, the teeth, on the externally splined ele 
ment f6 may pass freely axially, through the 
grooves in the internally splined element 5. 
When the rammer reaches its forwardmost posi 
tion, the pin f27, having traveled up the left side 
of the rectangular opening 3 and proximate edge 
of the longitudinal member 40, will reach the 
forward end of the rectangular opening 3 and 
will have rocked the spring-control tube 6 in a 
counterclockwise direction to load the torsion 
Spring. 69 for reaction in a clockwise direction; 
Such reaction of the torsion spring f GO will rock 
the rammer .50. reversely so that the pin 27 
again Occupies the position shown in Fig. 1 and 
So that the rammer arm 5 is again moved 45° 
upWardly to the uppermost position as shown in 
dotted lines in Fig. 19. During this phase of 
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movement, the externally splined element 6 
Will have passed axially forwardly through the 
internally splined element if 5 (because of the 
alignment shown in Fig. 18) and the elements 
Will again occupy the positions shown in Fig. 15. 

During forward travel of the rammer 50, the 
relationship between the buffer 05 and the buf 
fer ring 95 is such that the cap screws 0 are 
respectively aligned with the recesses 97. Con 
Sequently, as the rammer reaches its forward 
position, the shock incident thereto will be ab 
Sorbed by the resilient material of the buffer 
05. Then, as the rammer is reversely rocked 

at the end of its forward stroke, the cap screws 
0 again become misaligned with respect to the . 

receSSes 9, and the rammer and its components 
are again conditioned for a succeeding cycle o 
Operation. 

It has been found in the operation of rammers 
of earlier design that latching of the rammer in 
its rearwardmost position results in the setting 
up of longitudinal vibrations of relatively high 
magnitude that occur because of Sudden stopping 
of the rammer and its tendency to attempt to 
return forwardly under action of the springs 87 
and 90. Heretofore, the shock arising from these 
vibrations was taken directly by the latch 47 
and control pin 27 and in many instances the 
latch 47 became damaged and the pin f27 was 
sheared from the block 26. 
present invention, these disadvantages are elimi 
nated by means of the spring mounting of the 
block f26 and its pin. 27. As the rammer reaches 
its rearward position, shocks incident to the Sud 
den stopping thereof are absorbed by the buffer 
53 and to some extent are absorbed by the springs 
8 and 9 as these springs are rapidly compressed 
by the quick return of the gun to battery. The 
tendency of the pin 27 to bounce longitudinally 
in the cut-out 49 of the latch 47 is controlled 
by action of the springs 29 and 37, the pin 27 
and block 26 being longitudinally slidable 
against the tension of the springs within the 
limits defined by the slots 23, 24 and 25. 
One important characteristic of guns, even of 

the same type and model, is that the recoil length 
thereof vary. Likewise, recoil travel in the same 
weapon may vary from time to time, depending 
upon climatic conditions and upon the age and 
extent of use of the gun. Variations of this type 
are of major importance in such cases as the 
present, in which a ranner is operated and con 
trolled by power derived from recoil. In the pres 
ent instance, these variations in recoil travel will 
3e reflected in variations in the Stages at Which 
the anner Will be released from the driving 
member 9: that is to say, variations will occur 
with respect to the points at which the control 
tube 8 Will be rotated to free the externally 
splined element 6 from the internally splined 
element 5 for additional axial movement. 
As described above, the housing S5 is SO COri 

structed as to provide for adjustable positioning 
of the control followel 8. When the housing 
35 is in the position shown in the drawings, the 
2ncunting block 3 may be mounted in either 
of two longitudinally spaced positions in the upper 
opening in the housing, which, because of 
the eccentric raounting of the follower 83, Will 
afford two longitudinally Spaced apart positions 
for the follower. If neither of the two positions 
thus obtainable is satisfactory, the housing 35 
may be removed from the supporting bracket 3, 
rotated i30°, and renounted on the bracket S. 
In this case it will be necessary to remove the 
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Cap SCreWS 3A and 36 which Secure the flanges 33 
and 44 of the Support 3 and external tube 45 
respectively to opposite ends of the housing 35. 
In the Second position of the housing the opening 
f2 Will be at the top of the housing; the cap 
ScreWS 3 and cover plate 9 are removed from 
the opening, and the mounting plug 6 is in 
Stalled therein, the cap screws 5 being threaded 
into the tapped bores fit for the purpose of hold 
ing the plug in place. The cover plate may be 
then secured over the opening it, being held in 
place by the Screws 8. 
The foregoing description has set forth the 

principle of construction and operation of the 
l'ananaer mechanisin. Incidental details of the 
ranther construction and of the functioning of 
the Various components thereof wiil readily ap 
pear to those skilled in the art, as will certain 
changes in construction, to adapt the rammer to 
Various types of Weapons. It will be understood, 
of course, that the present disclosure relates to a 
preferred form of the invention and that several 
modifications and alterations may be made there 
in Without departing from the Spirit and Scope 
of the invention as defined in the appended 
claims. 
What is claimed is: 
i. A rainner for a gun having a tube-and 

breecia assembly arranged for recoil and counter 
recoil, comprising a support fixed against recoil 
and counterrecoil, a rammer member carried by 
said support for reciprocation in the directions of 
recoil and counterrecoil, means including a re 
lease eleinet mounted for angular moverinent 
about an axis lying along the path of reciproca 
tion of Said rammer member and forming a re 
eaSabie connection between the tube-and-breech 
aSSenbly and said 'ammer member by means of 
which the tube-and-breech assembly in recoil may 
drive said rammer member breechwardly, means 
for moving said release element angularly for re 
leasing said connection to free the tube-and 
breech assembly from said rammer member so 
that the former may return in counterrecoil with 
out the latter, and means for subsequently moving 
said rammer member in the direction of counter 
recoil. 

2. A raminer for a gun having a tube-and 
breech assembly arranged for recoil and counter 
recoil, comprising a support fixed against the re 
coil and counterrecoil, a rammer member carried 
by said support for reciprocation in the directions 
of recoil and counterrecoil, means including a re 
lease element mounted for angular movement 
about an axis lying along the path of reciproca 
tion of said rammer member, a releasable con 
nection between the tube-and-breech assembly 
and ranner member by means of which the 
rammer member is prevented from recoil move 
ment independently of the tube-and-breech as 
sembly for a predetermined portion only of the 
recoil movement of said tube-and-breech assem 
bly, control means responsive to the attainment 
of a predetermined position by the tube-and 
breech assembly and said rammer member in the 
recoil stroke thereof for causing said release ele. 
ment to release said releasable connection to free 
the tube-and-breech assembly from Said rammer 
member so that the former may return in counter 
recoil without the latter, and means for holding 
said rammer member in fully retracted position in 
the direction of recoil. 

3. A rammer as Set forth in claim 2 said control 
means being adjustable to vary the point in the 
recoil stroke of said raminer member and tube. 
and-breech assembly at which said release ele 



2,860,928 
9 

ment is angularly noved to release Said coll 
nection. 

4. A rammer for a gun having a tube-and 
breech assembly arranged for recoil and colunter 
recoil, comprising a support fixed against recoil 
and counter recoil, a canner member carried cy 
said support for reciprocation in the directions of 
recoil and counterrecoil and arranged to travel 
in the direction of recoil through a distance 
greater than the distance traveled by the tube 
and-breech assembly during recoil, means includ 
ing a release element mounted for angular nove 
ment about an axis lying along the path of recip 
rocation of said rammer member and forming a 
releasable connection between the tube-and 
breech assembly and said raininei' meiber by 
means of which the tube and breech assembly and 
said rammer member may travel breechwardly in 
unison through a predeterrained distance upon 
recoil of the tube-and-breech assembly, actuating 
means for moving said element angularly for re 
leasing said connection to free Said rainner nein 
be from the turbe-and-breech asserably So that 
said rainier gasenbei may continue its breech 
Ward travel and so that the tube-and-breech 
assembly may return in counterrecoil without Said 
rammer member, and nea is for Subsequently 
moving said rammer inenber in the direction of 
counterrecoil. - 

5. A rainner as set forth in claim 4 in which 
said actuating means may be adjusted with re 
spect to the recoil stroke of said rammer mein 
ber and the tube-and-breech assembly so that 
the point of occurrence of angular rinovement of 
said release element may be varied. 

6. A rammer for a gun having a tube-and 
breech assembly arranged for recoil and counter 
recoil, comprising a support fixed against recoil 
and counterrecoil, a rammer member carried by 
said support for reciprocation in the directions of 
recoil and counterrecoil and arranged to travel 
in the direction of recoil through a distance 
greater than the distance traveled by the tube 
and-breech assembly during recoil, means in 
cluding a release element mounted for angular 
movement about an axis lying along the path of 
reciprocation of said rammer member and form 
ing a releasable connnection between the tube 
and-breech assembly and said Iranner member 
by means of which the tube-and-breech assembly 
and said rammer member may travel breech 
Wardly in unison through a predetermined dis 
tance upon recoil of the tube-and-breech as 
sembly, means operable in response to attain 
ment by the tube-and-breech assembly and Iran 
ner member of a predetermined position in the 
recoil stroke thereof for moving said element 
angularly for releasing said connection to free 
said ramriner member from the tube-and-breech 
assembly so that said rammer member may con 
tinue its travel in the direction of recoil and so 
that the tube-and-breech assembly may return 
in counterrecoil without said ranmer member, 
and means for subsequently moving Said ramrlier 
member in the direction of counterrecoil. 

7. A ranmer for a gun having a tube-and 
breech assembly arranged for recoil and counter 
recoil, comprising a support fixed against recoil 
and counterrecoil, a rammer member-carried by 
said support for reciprocation in the directions 
of recoil and counterrecoil, a driving member 
connected to the tube-and-breech assembly, 

: means between said rammer member and the 
breechward side of said driving member to be 
engaged by said driving member upon recoil of 
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the tube-and-breech assembly, releasable means 
between said rammer member and said driving 
member and including a rotatable release ele 
ment mounted for angular movement about an 
axis lying along the path of reciprocation of said 
rammer member and normally arranged to 
establish -a, -connection between the tube-and 
breech assembly and said ranmer member SO 
that said ranmer member is prevented initially 
from traveling breechwardly independently of the 
tube-and-breech assembly, means for moving 
said release element angularly for releasing Said 
releasable means to free said raminer member 
from said driving member so that the tube-and 
breech assembly may return in counterrecoil 
without said rammer member, and means for re 
turning said raininer member in the direction of 
recoil. 

i8. A rammer for a gun having a tube-and 
breech assembly arranged for recoil and counter 
recoil, comprising a support fixed against recoil 
and counter-recoil, a raminei member carried by 
said support for reciprocation in the directions 
of recoil and counterecoil, said raininer men 
ber being mounted for reciprocatory travel a 
greater linear distance than the novement of 
the tube-and-breech assembly in recoil, a driving 
member connected to the tube-and-breech a S 
Serbly, buffer means carried by Said rannel' 
member for engagement by the breechWard Side 
of said driving neighber upon recoil of the tube 
and-breech assenbly to drive said rainner Ener 
bel in the direction of recoil, a releasable coin 
hection between said rammer ninenber and Sald 
driving neinber whereby said ranner member 
is prevented from movement in recoil independ 
ently of said driving member, said connection 
including a release element mounted for angular 
movement about an axis lying along the path of 
reciprocation of said ratinnernernber, and mean: 
responsive to a predetermined movement of the 
tuber-and-breech assenbly in recoil for moving 
said release element angularly for releasing said 
releasable connection to free said rainner meni 
ber for travel in the direction of recoil independ 
ently of said driving member. 

'9. A raminer for a gun having a tube-and 
breech assembly arranged for recoil and counter 
recoil, comprising a Support fixed against recoil 
and counterrecoil, a ranner member carried by 
said support for reciprocation in the directions of 
recoil and counterrecoil, a driving ineber coin 
nected to the tube-and-breech asseinbly, buffe: 
means carried by said ranmer member fol' en 
gagement by the breechward side of said driving 
member upon recoil of the tube-and-breech as 
sembly, disengageable means connecting said 
rammer member and said driving member and 
including a pair of elements relatively angularly 
movable about an axis parallel with the direction 
of recoil and carried respectively by said driving 
member and said rammer member, cooperablelug 
means respectively on said elements and normally 
positioned to engage each other upon recoil of 
the tube-and-breech assembly to prevent said 
rammer member from traveling breechwardly 
independently of the tube-and-breech assembly, 
and means operable in response to movement to 
a predetermined position in recoil of Said lam 
mer member and tube-and-breech assembly, to 
move said elements relatively angularly and 
thereby disengage said lug means to free said 
rammer member for continued recoil independ 
ently of said driving member. 

10. A l'anner as set forth in claii. 9 in which 
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Said last-named Eleans is adjustable to vary the 
point in the recoil novement of said rammer 
Eneinber and tube-and-breech assembly at which 
Said eleinents are relatively angularly moved to 
disengage Said lugs. 

11. A rain:heir for a gun having a tube-and 
breech &SSembly; arranged for recoil and counter 
recoil, COinprising a support fixed against recoil 
and counterrecoil, a rammer member carried by 
Said Support for recipirocation in the directions 
of recoil and counter recoil of said assembly, a 
driving in eaker connected to the tube-and 
breech asseinably, nea is carried by said rammer 
rember 23d adapted to be engaged by the 
breechward side of said driving member to re 
tract said rainer einbei upon recoil of the 
tube-and-breech assembly, means releasably con 
necting Said rainer nenber and said driving 
neber and including a pair of relatively angul 
larly movable elements carried respectively by 
said driving ineraber and said rammer member, 
cooperable illg ineans respectively on said ele 
ments and norrally positioned to engage each 
other upon initial recoil of the tube-and-breech 
asserably so that said rarianner member is ini 
tially prevented from traveling breechward in 
dependently of the tube-and-breech assembly, 
and means operable in resgonse to predeter 
rised travel of Said ranraer neither aid tube 
and-breech assembly in the direction of recoil 
for moving said elements relatively angularly to 
disengage said lugs for freeing said raminer 
rember from said driving member so that said 
rainer herber may continue its lovement in 
the direction of recoil independently of said driv 
ing meinber. 

12. A 'anner for a gun having a tube-and 
breech asserably arranged for recoil and counter 
recoil, comprising a Support, rarianner means in 
cluding a longitudinal member mounted on said 
support for reciprocation in the directions of 
recoil and counterrecoil, a driving member con 
nected to the tube-and-breech assembly and in 
ciuding an open internally splined element en 
circling said rainier nenber, neans rigidly 
Carried by Said rammer Ynenber and including 
an externally splined element concentric with 
and conplementary to said internally splined 
element, one of said elements being mounted for 
angular novement and eating normally angularly 
positioned with respect, to the other so that the 
teeth thereon are longitudinally aligned to lock 
said rainer enoer against longitudinal nove 
rinent with respect to said driving member in the 
firection of recoil, means on said rammer men 
ber forgig an abutment, which said driving 
member lay engage to propel said rammer mem 
her breechwardly upon recoil of the tube-and 
breech assembly, and means for moving one of 

splined elements angularly with respect to 

are aligned with the grooves in the other 
whereby said externally splined element may 

SS longitudinally through said internally 
splined element to free said rammer member 
from said driving member. 

13. A rammer for a gun having a tube-and 
breech assembly arranged for recoil and counter 
recoil, comprising a support, rammer means in 
cluding a longitudinal nernber mounted on said 
support, for reciprocation in the directions of re 
?oil and counterrecoil, a driving raember con 
nected to the tube-and-breech assembly and in 
cluding an Open internally splined element en 
circling said rammer member, means rigidly car 
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ried by Said rammer member and including an 
externally splined element concentric with and 
complementary to Said internally splined ele 
ment, one of Said elements being mounted for 
angular movement above its axis and being nor 
mally angularly positioned with respect to the 
other So that the teeth thereon are longitudinal 
ly aligned to lock said rammer member against 
longitudinal movement with respect to said 
driving member in the direction of recoil, means 
on Said Iranmer member forming an abutment 
against Which said driving member inay engage 
to propel said rammer member breechWardly 
upon recoil of the tube-and-breech assembly, 
a longitudinal tubular member coaxial with and 
Surrounding said rammer member, means mount 
ing said tubular inember for angular movement 
about its axis, means connecting one end of said 
tubular member to said angularly movable splined 
element, means forming a spiral groove in said 
tubular member, means carried by said support 
and including a follower engageable with said 
groove, and means mounting said tubular mem. 
ber and Said follower for relative in ovement in 
the directions of recoil and counter recoil where 
by said tubular member is moved ancularly upon 
recoil of the tube and breech assembly to effect 
angular movement of the aforesaid splined ele 
rent with respect to said other splined element 
to align the teeth of One element, with the grooves 
of the other so that said externally splined ele 
ment may pass longitudinally through said in 
ternally Spined element to free said rainner 
neinber from said driving Yenber. 

14. A rammer for a gun having a tube-and 
hresch assembly arranged for re?ci 2nd coun 
terreroid, comprising a support, ranmer means 
including a longitudinal member nounted on 
said sunport for reciprocation in the directions 
of recoil and counter recoil, a driving reinber 
?cannected to the tube-and-breech assembly and 
including an open internally splined element, en 
circling said rainner Inernber, means rigidly car 
ried by said rammer member and including an 
externally splined element, concentric with and 
connplementary to said internally splined eleraent, 
said internally splied element being mounted 
for angular movement about its axis; and being 
normally angularly positioned with respect to 
said axternally splined element, so that the teeth 
thereoin are longitudinally aligned to lock said 
rammer member against longitudinal movement 
With respect, to said driving nerber in the di 
rection of recoil, means on said rammer member 
forming an abutment, against, which said driv 
ing nenber may engage to protel said ranmer 
nenber breechwardly upon refoil of the tube 
and-breech assembly, a longit dinal tubular 
nenber coaxial with and Surrouilding said ram 
ner member, means nointing said tubular mem. 
ber on said support for angular royennet, about 
its 2xis and for longitudinal moverent, in the 
directions of recoil and cointerre?coil, means co 
necting said tubular member and said driving 
innenber for novelinent therewith, in eans con 
necting one end of said tube to said internally 
Splined element, means forming a spiral groove 
in said tube, means fixed on said support against 
recoil and counterrecoil and including a follower 
engageable with said groove whereby said tubu 
lar member is moved angilarly upon recoil of 
the tube-and-breech assembly to effect, rotation 
of Said internally splined element with respect to 
Said externally splined element to align the 
teeth of one element with the grooves of the 
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other so that said externally splihed elemeat 
ingy pass logitudiaally through Said internally 
spined element to free said rammer member 
from said driving member. 

1.5. A ranmer as set, forth in claim 14 in Which 
said follower is mounted on said Support for 
longitudinal adjustment with respect to Said 
spiral groove in said tubular nenger So that the 
timing of angular movement of Said tubular 
In enlier may be varied. 

16. A raininner for a gun having a tube-and 
bi'eech assegaisiy mounted for reggil and counter 
i'ecoil, CCInprising a Support fixed against re 
coil and counterrecoil, an elongated tubular 
i:ousing carried by said support and generally 
paralleling the tuba-and-breech assembly, a lon 
gittidiinal rainer shaft carried by said housing 
for reciprocation in the directions of recoil and 
counterreroi, a control tube within said housing 
a:nd encircing said iainer Shaft, there being 
a spiral control groove in Said control tube, a, 
hollow control housing at one end of said tubular 
housing and through which said rammer shaft 
and control tube extend, means connecting said 
control housing to Said tubular Ousing for ad 
iustinent acuit the axis of said anner shaft 
and controi tuie for disposition in either of at 
least two angularly spaced positions, means for 
connecting Said controi housing to the Support 
in either of its two positions, and means posi 
tionable in either of at least two longitudinally 
spaced positions in said control housing in either 
of its positions and incluging a follower engage 
aloe with said spiral groove in said control tube. 

17. A raininel for a gill having a tube-and 
bresearin asserbly mounted for recoil and counter 
recoil, comprising a support fixed against recoil 
ani gouriterregoil, a longitudinal rammer Shaft 
carried isy said support, or reciprocation in the 
dissections of recoil and counterecoil, a control 
-ille carried by said support and encircling said 
rammer shaft, there being a spira control 
groove in said tube, a control housing on said 
support, and througin which said rammer Shaft 
aid control tube extend, neans connecting Said 
contre housing to said Support for adjustment 
about the axis of Said raininer Shaft and con 
trol tube for disposition in either of at least two 
arguiariy S32 ced positions, and neans position 
able in either of at least, two icingitudinally spaced 
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positions in said control housing in either of its 
positions and including a follower engageable 
with said Spiiral groove in said control tube. 

18. A rarxime for a gun inaving a tube-and 
breech asse;nbly arranged for recoil and counter 
recoil, conprising a support fixed against recoil 
and counterred oil, a, anner inleinbei carried by 
said support, for reciprocation in the directions 
of recoil and Counterrecoil, means connecting 
Said agrine Inaeiage aid tube-and-breech a S 
sembly for propelling said rammer member in 
the direction of recoil upon recoil of the tube 
and-reecin aSS2Iilly, means i?ot releasably re 
airling Saidi ragile in its recoiled position, load 
able energy-storing 122&is CCi hilected to Said ran 
Rier, and neains connecting the tube-and-breech 
assembly and said energy-storing means for 
loading said energy-storing means upon coun 
terrezoil of tile tube-and-breech assembly 
wheireby said energy-storing means returns said 
i’ainine inenber in the direction of counter 
recoil after release of said rainner from Said 
reieasable lineans. 

19. A rarianner for a gun having a tube-and 
breech aSSenbly &rranged for recoil and coun 
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terreggil, cQmprising a support fixed against 
recoil and counterrecoil, a longitudinal ran 
ner member carried by said support for recip 
location in the directions of recoil and counter 
recoil, means connecting said laiianer neinber 
and the tube-and-breech assembly for propelling 
said rammer member in the direction of recoil 
upon recoil of the tube-and-breech assembly, 
releasable means for retaining said raminer 
Inenber in its recoiled position, a coil spring 
encircling Said rammer member, an abutment 
C. Said rainine men her against which one end 
of Said Spring Yuay abut, means including a coi 
lar portion loosely encircling said ranmer mem 
her and abutting the other end of said Spring, 
and ineans connecting said collar portion and 
the tube-and-breech assembly for compressing 
Said Spring between said collar portion and the 
aforesaid abutment upon counterrecoil only of 
the tube-and-breech assembly so that said spiring 
is loaded to provide energy for returning said 
rarianner member in the direction of counter 
recoil upon release thereof from said releasable 
nealS. 
20. A ranner for a gun having a tube-and 

breech assembly arranged for recoil and counter 
recoil, comprising a support fixed against recoil 
and counter recoil, a longitudinal rammer member 
carried by Said Support for reciprocation in the 
directions of recoil and counterrecoil and includ 
ing a longitudinal extension portion, means con 
necting Said ranmer member and the tube-and 
breech assembly for propelling said rammer mem 
ber in the direction of recoil upon recoil of the 
tube-and-breech assembly, releasable means for 
retaining Said rammer member in its recoiled po 
Sition, a coil Spring encircling said extension por 
tion of Said rammer member, a first connecting 
meinber. On Said extension portion to which one 
-end of Said Spring is connected, means including 
a Second connecting member loosely encircling 
Said extension portion and connected to the other 
end of Said Spring, and means connecting said 
Second connegting member and the tube-and 
breech assembly for tensioning said spring be 
tween Said first and second connecting members 
Only upon counter recoil of the tube-and-breech 
assembly. So that said spring is loaded to provide 
energy for returning said rammer member in the 
direction of counterrecoil upon release thereof 
from Said releasable means. 

21. A rammer for a gun having a tube-and 
breech a SSembly arranged for recoil and counter 
recoil, comprising a Support, rammer means in 
cluding a longitudinal tubular rammer member 
carried by Said Support for reciprocation in the 
directions of recoil and counterrecoil, means con 
necting the tube-and-breech assembly and said 
rammer member for propelling said rammer 
member in the direction of recoil, abutment 
means cooperable between said support and said 
rammer member for limiting movement of said 
rammer member in the direction of recoil, said 
abutment means including an abutment member 
carried by Said ranmer merinber for longitudinal 
movement with respect thereto, and spring 
means housed within said tubular rammer 
Inenber and urging said abutment member into 
One position. With respect to said rammer mem 
ber to provide a resilient stop for said rammer 
member. 
22. A rammer for a gun having a tube-and 

breech a SSembly arranged for recoil and counter 
recoil, comprising a Support, rammer means in 
cluding a longitudinal tubular rammer member 
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carried by said support for reciprocation in the di 
rections of recoil and counterrecoil, means con 
necting the tube-and-breech assembly and Said 
rammer inenber for propelling Said rammermen 
ber in the direction of recoil, there being an elon 
gated opening in the Wall of said rammer member, 
a limit risenbei' carried Within Said ranmer men 
ber for relative longitudinal movement, an abut 
ninent in ember on Said liait Kernber and project 
ing through said elongated opening, means on 
said support to be engaged by Said abutment 
member' When Said anner member reaches the 
end of its moveinent in at least, one direction, and 
Spiring means Within Said anner neinber and 
cooperable to yieldingly hold said limit member 
in one position with irespect to Said rammer men 
bei. 

23. In a rainner having a support and a longi 
tudinally reciprocable raramer member, the coin 
bination of a sleeve encicling Said rammer men 
e1 and carried by Said Support for both longi 

tudinal and angular move:ment, there being alon 
gitudinally spiraled groove in Said sleeve, and 
means carried by Said Support including a foll 
OYiye engageable With Said groove for in parting 
anguiar incverinent to Said sleeve upon longi 
tudinal naoyenient thereof, said means including a 
bracket having at least a pair of mounting por 
tions spaced longitudinally with respect to the 
beginning and end portions of Said groove, and 
a follower member constructed and arranged for 
no unting on One of Said mounting portions in 
either Gine of at least Wo longitudinally Spaced 
positions and for mounting on another of said 
Younting portions in either of at least two dif 
fe; ent longitudinally Spaced positions. 

4. A raininei i?ol a gun having a tube-and 
breech assembly mounted for recoil and counter 
ecoil, coxaprising a Support, a rammer mem 
lei (nourted on Said support for reciprocation in : 
the directions of recoil and counterrecoil, buffer 
means on said ragaer rember including a rigid 
eiennent and a portion formed of resilient mate 
lia, bath extending in the direction of counter 
reccil, a driving itember carried by the tube-and 
i}reech a 3Sernby and including a buffer plate dis 
g:sed at the counterrecoil side of Said buffer 

;i&ans to engage Said buffer means upon recoil 
of the tube-and-breech assembly to propel Said 
raigner meibei in the direction of recoil, and 
reans 'lounting Said buffer means and Said 
ouffer plate for relative positioning So that Said 
affel piate is alternately engageable With either 
said resilient material or Said rigid element. 

25. A raianner ifor a gun having a tube-and 
breecil aSS8inby IOUnited for recoil and counter 
recoil, coringirising a Support, a longitudinally ex 
tendig irai?ane inlounted on Said Support for re 
ciprocation in the directions of recoil and counter 
recoil and for rocking about its longitudinal axis, 
buffer zeans rigidly carried on said rammer 
reinber and including a portion formed of re 
silient laterial and an angularly spaced rigid 
element both of Which extend in the direction of 
counterecoil, a buffer member carried by the 
tube-and-breech assembly and disposed at the 
counterrecoil side of said buffer means for engage 
inent with Said buffer neaias upon recoil of the 
tube-and-breech assembly, Said rammer member 
and buffer zeans being normally positioned angul 
larly with respect to said buffer member so that 
Said buffer means engages the rigid element of 
said buffer raeans upon recoil of the tube-and 
breech assembly, means for releasably locking 
Said ranger in position after it has been moved 
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in the direction of recoil by the tube-and-breech 
assembly and while the tube-and-breech assem 
bly returns to battery, means for returning said 
ranner member in the direction of counterre 
coil, and means for rocking said rammer member 
and Said buffer means as aforesaid to dispose said 
resilient material of said buffer means in position 
to engage Said buffer member as said rammer 
inenber completes its return in the direction of 
counter recoil. 

26. A control member for a raimmer of the type 
descried having an externally splined element 
thereon, said member comprising a tube includ 
ing an internally Splined element thereon, there 
being a generally rectangular opening in the wall 
of the tube and extending substantially half the 
length of Said tube, there being an elongated 
groove in the Wall of the tube and extending sub 
stantially the other half of the length of said 
tube, Said groove comprising two straight longi 
tudinally-extending end portions connected by 
a helical portion, said control member being 
adapted for releasable connection with the ram 
ner by means of said splined elements whereby 
Said control member will release said raminer at 
a predetermined portion of its movement. 
2. A control in ember for a rammer of the type 

described having a first splined element thereon, 
Said meiber comprising a tube including a sec 
Oild Splined eiement adapted to engage and dis 
engage with said first splined element, there being 
a generally rectangular opening in the wall of 
the tube and extending substantially half the 
length of Said tube, there being a groove in the 
Wall of the tube and extending substantially the 
remaining half of the length of said tube, said 
groove coinprising two straight longitudinally 
extending end portions connected by a helical 
portion, Said control member being adapted for 
i'eleasable connection with the rammer by means 
of Said Splined elements whereby said control 
Iilember Will release said rammer at a predeter 
mined portion of its movement. 

28. In a ranmer mechanism for a gun mounted 
in a cradle for recoil, a support fixed on said 
Cradle, a rammer tube, a control tube and a 
torque tube, aliSaid tubes being coaxially Inounted 
On Said Support, parallel with said gun, said con 
trol tube and torque tube each having a helical 
slot therein, with said control tube being rotat 
ably and axially slidably mounted on said Sup 
port and Said torque tube being rotatably mounted 
Only in Said Support, a driving member secured 
to said gun and engageable with said rammer tube 
in recoil, means connecting said driving member 
and Said control tube for relative rotation only, 
a releasable connection between rammer tube 
and control tube, a rammer arm extending radi 
ally of Said ranmer tube, means forming a guide 
path on Said support, a pin on said rammer tube 
adapted to project through said helical slot in 
Said torque tube into cooperative relation with 
Said means, a stud carried by said housing and 
engaging the helical slot in said control tube to 
thereby rotate the same and release said con 
nection. When said driving member, rammer and 
control tubes reach a predetermined point in 
recoil, and Spring means urging said torque tube 
to a predetermined rotational position when dis 
placed therefrom by rotation of said torque tube 
as Said pin moves rearwardly with said rammer 
tube in recoil, whereby said pin is compelled to 
traverse Said guide path and pivot said rammer 
arra into and out of the bore axis of said gun. 

29. In combination with a gun mounted for 
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recoil and counter-recoil, a rammer reciprocable 
adjacent and parallel with said gun, a driving 
member connected for recoil and counter-recoil 
with said gun, and a releasable connection 
between said rammer and member, said connec 
tion comprising a splined sleeve on said rammer 
and a splined sleeve connected with said driving 
member for relative rotation only, the splines on 
said sleeves being engageable and disengageable 
in response to relative rotation thereof, and means 
responsive to recoil of said gun for relatively 
rotating said sleeves. 

30. A ramming mechanism for a gun mounted 
for recoil and counter-recoil, an elongated ram 
ner mounted parallel. With Said gun, a driving 
member fixed with said gun for movement there 
with in recoil and counter-recoil, said driving 
member having a buffer ring provided with a 
receSS in its face engaging said rammer, rigid and 
resilient contact means carried by said rammer 
in angularly spaced relation about the axis of 
said ranmer, each said contact means being 
opposite said recess when the other is engageable 
by said buffer ring, means rotating said rammer 
So that Said resilient contact means is opposite 
Said recess when Said rammer is moved in recoil 
and Said rigid contact means is opposite said 
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recess when said rammer moves in counterfecoil. 

31. In a rammer mechanism for a gun mounted 
for recoil and counterrecoil, a rammer mounted 
parallel with said gun, a driving member fixed 
to said gun and engageable with said rammer 
to retract the same in response to recoil, means 
holding said rammer retracted while said gun 
and member return to battery, and rigid and 
resilient contact surfaces between said member 
and rammer, said surfaces being moved alter 
nately into alignment in a direction parallel with 
the path of said rammer as said rammer is moved 
in retraction and ramming movements, respec 
tively. 

OWEN W. MAREOW. 
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