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A

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

This inveniion relates to a rammer for g gun
and more particularly to a rammer construction
in which the rammer is driven or operated by
power derived from the recoil of the weapon.

Rammers of the type to which the present in-
vention particularly pertains are used mostly in
automatic weapons found principaily in sircraft
cannon or in weapons used in antiaircraft de-
fense. Recent developments in weapons of this
type have standardized generally on a construc-
tion in which the gun is provided with a support
that carries a longitudinal rammer member 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 mecha-
nism loaded or tensioned upon action of the
weapon in recoil.

It is characteristic of rammer constructions
of the type referred to that the ramrer member
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 rammer
stroke. Accordingly, suitable mechanism must be
provided to impart to the rammer sufficient re-
coil force to drive the rammer through its neces~
sary phase of itravel. At the same time, cogni-
zance must he 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 suitahle 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 receoiling 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 rammer member,
which connsction is automaticaily 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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& 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 rammer
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
may be relatively shorter. .

It is an important object of the invention to
provide conirol means for controlling the releas-
able connection between the rammer and the
gun tube and specifically to provide this control

" means in the form of a pair of relatively angu-

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 objeet of the in-
vention to provide a release mechanism compris-
ing a pair of coaxial, complementary release mem-
bers, one of which is internaily splined and the
other of which is externally splined and to pro-
vide means for positioning these members angu-
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 members 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
t0 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 ram-
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 member 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 mem-
bers may have free relative movement axially.

Tt is an object of the invention to prov1de fol-
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’ w1th
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 connedtién be<
tween the gun tube and rammer member-includs= -
ing a pair of relatively cooperable buffer mem-

bers constructed and arranged so that upon ini-

tial movement of the gun tube and rammer mem-

ber in recoil there is no yielding between theﬁ
members but upon return movement of the ram-
mer the members will change position, angularly
s6 that the shock incident to that phase of ram-
mer op°ra'mon W111 be absor‘bed b,,r resment oY
buffer members.

It is still another object of the invention to
prov1de shock-absorbing means arranged . to
minimize shocks incident to the attalnment by
the rammer of it§ rearwardmost posmon

Other objects of the irivention are to provide °

a ramimer construction in which the parts are
tubuldar and concentrically arranged; to enclose
the shock-absorbing medns within the tubulal
rgmmer member; to provide a minimum number
of working parts; to form the telescopically ar-
ranged tubular members wWith appropriate cutout
portions and camm grooves so that cértdin of the
parts may be made to pérform a. plurahty of
furictions; ‘and to providé an improved ramimer
construction in ‘which the parts may be readily
adapted to certain existiiig rammer constriic-
tions w1th a minimum of modifications and ex-
pense. .

Briefly and specifically, the foregomg and,
other important  objects and features are’
achleved in one preferred form of tHe 1nvent10n
by 2 rammer constfuction embodying a longi-
tudinal, génerally tubtlar support attached to
the cradle of a recoiling gun and ‘carrying 'a
longitudinal tubular rammer meémber for recipro-
cation in the directions of recoil and couritér-
recoil 'and for rockirig angd reverse rocKirig about,
its longitudinal axis. . A driving conhection is

established between tie tube-and- breech assem—f

bly of the gun and the rammer and’ mcludes ghn

externally splined element on the rammer and s’

complementary internally splined elémetit car-;

ried by the driving member that is attached to
A cam track

the tube- and breech assembly.
comiprising a grooved rectangulal path on the
support and a follower on the rammer is pro-
vided for the purpose of guiding the rammer Tor
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 axmﬂ
ahgnmenu with the bore of the gun tube Wh11e

delivering or ramming a round of ammumtlon

and a second position spaced from the ‘axis- of

the ‘gun tube after the round has béen ¢ham-

bered. A control mefber comprising a tubular,
member formed with a longitudinal ‘spiraled
groove is movable longitudinally and angularly,

4s the rammer reciprocates and cooperates Wlth‘
a follower on the support for the purpose of fov-
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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 he-
tween the tube-and-breech assembly and the
rammer. during a predetermined - amount of

travel thetreof in Tecoil: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 o operation of the rammer. The driv-
ing connectlon between the tube-and-breech as-
semibly and the rammer includes a pair of rela-

tively angularly movable buffer members one of
~which includes a rigid element and also resilient

or shock-absorbing material. The arrangement
of the buffer members is such that upon initial
actlon ‘of the’ “partsin recoil the rigid part of the
one buffer element is ergaged so that there
is no yielding in the driving connectlon How—
ever, the parts are arranged for relative a,ngular
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 1mpact of the buffer members may~

‘be taken by the resilient or shock- absorbmg ma-

terial. Anocther feature of the invention resides
in the adjustable follower which is positionable
with respect to the control tibe for conftrolling
the internhally 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, understandmg of the fore-
going and other objects and features of the in-
vention may ke had from the following detailed
description of a preferred embod1ment of the
invention as shown in the accompanying sheets
of drawings in which: o

Fig. 1 is a plan view of the rammer shown:-in
position on .a relatively ‘heavy caliber gun, the
gun being 111ustrated d1agrammatlcally and por-
tions of the rammei being broken out to con-
derise the length thereof;

Fig. 2is a detailed view of the rammer support
showing the rectangiilar cam track for guiding
the ramimer during its operatlon

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 detfails of the ram-
mer constructmn each figure representing a lon-
gitudinal section of about one-th1rd of the ram-
mer mechanisi;. the figures may be assembled’
end to end for the purpose of obtalmng an 111us-
tration of the true length of the mechamsm

Pig. T'is a detalled view of the rear portlon or"
section of the’ control tube for regulating the re-
lease of the rammer from the tube-and-hreech
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-
ticnal view taken on the line §—-9 of Fig. 5 and
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showing the relationship between the control
cam follower and the tubular members of the
rammer mechanism;

Fig. 10 is a transverse sectional view taken on
the line 10—i¢ of Fig. 1 and showing the face
of one of the buffer members of the driving con-
nection between the rammer and the tube-and-
breech assembly;

Fig. 11 is g complementary transverse sec-
tional view taken on the line {{—i{ of Fig. 1
and showing the face of the other buffer mem-
ber;.

Fig. 12 is an enlarged transverse sectional view
taken on the line [2—12 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 en the line 15—i2 of Fig. 1 and show-
ing the relationship betwzen the control cam fol-
lower, the support, and the control tube;

Fig. 14 is an enlarged transverse sectional
view taken on the line $6—{4 of Pig. 5 and show-
ing the relationship between the tubular mem-
bers of the rammer mechanism, particularly the
intermediate bushing and spring collar;

Figs. 15, 16, 17 and 13 are respectively trans-
verse sectional views talzen generally on the line
{5—I5 of Pig. 4 and showing the different posi-
tions occupied by the internally and externaily
splined members during operation of the ram-
mer; and '

Fig. 19 is an end elevational view, taken from
the breech end of the weapon, showing the dif-
ferent positions occupied by the rammer arm
during its different phases of operation.

As stated above, the preferred embodiment of
the rammer construction has been designed with
8 view towsrd adapting this construction for at-
tachment to certain existing guns and the illus-
tration herein is of such an adaptation. How-
ever, is should bhe appreciated that the rammer
construction may be appropriately modified to
suit other conditions: accordingly, the descrip-

tion and drawings should be taken as illustrative 4

and not limiting,

The particular type of weapon chosen for the
purposes of the present illustration is a rela-
tively heavy caliber gun (hersin 75-mm.) em-
bodying receil mechanism of the concentric type.
One such gun of this type is shown in the
United States Patent to Lueht, MNo. 2,352,340. 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 sun 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 hasis for
demonstrating the mounting and operation of
the rammer, it is not deemed necessary to set
forth the details of the gun construction.

Ag 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 mentioned patent. The support encloses
the intermediate portion of a gun tube 25 and
mounts the gun tube for racoil and counter-
recoil, the resoil mechanism being contained
within the eylindrical support 28 as referred o
above. The rear end of the gun tube 25 is con-
nected in the usual manner to a breech ring 27
which includes a breechblock 28 of conventional
construction. It will be understood that the
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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
recoll 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 burposes 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 gupporting 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 cylindrieal longitudinal tu-
bular supporting member 28 formed at its top
with an extremely elongated rectangular open-
ing 2i (Figs. 1 and 2). The rear portion of the
support 38 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 25. The forward portion of the
member 39 is provided with a square flange 33
which is appropriately bored to receive g plurality
of cap screws 24 (Pigs. 1 and 8) by means of which
the forward end of the support may be rigidly
conmseeted 0 an intermediate hollow housing 85.
The housing is provided with laterally extend-
ing cpposite trunnions or hosses 36 (PFigs. 1,8, 9
and 12) either of which may be used to mount
the housing 35 on a forward portion of the gun
cradle 25. - As best shown in Figs. 1 and 13, a
bracket 37 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 3§ of
the housing 35. An apertured collar 23 fits over
that portion of the trunnion 3§ that extends
through the apertured flange 38 and is prefer-
ably rigidly secured to the flange, as by welding
or otherwise, to provide reinforcemsent for the
flange and to provide further an adeauate bear-
ing or mounting portion for the trunnion or boss
38, Hach trunnion 38 is brovided with s tapped
bore 40 and the trunnion used for the support
of the housing 3§ receives g cap screw 4f which
is passed through a wagher 42 that overlies the
aperture in the collar 28 on the flange 38. A
reinforcing rib 42 connects the mounting flange
38 with the main body portion of the bracket
81. This construction provides for rigidiy mount-
ing the forward end portion of the tubular sup-
port 38 of the gun cradie 25 and, in conjunection
with the bracket flange 22, fixes the support 3
on the cradie against movement while the gun
recoils and returns to battery. 'The forward face
of the housing 3% is machined and receives a
square flange £8 formed ai the rear end of g
longitudinal tubular member 45. A plurality of
cap serews 46 (Figs. 1 and 9) serves to connect the
flange 44 of the tubular membher 45 rigidiy to the
housing 35 so that the tubular memper 45 forms
in effect a rigid but removable Iongitudinal ex-
tension or continuation of the supporting strug-
ture comprising the tubular member 3% and hous-
ing 35. '

The tubular supporting structure just deseribed
serves as means for carrying a longitudinally ex-
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tending: rammer méember 58 This niember is
preferably tubular “in cross section -and . extends
throughout the. tubular mount comprising the
-support 38, housing 38, and tubular member 45.
The rammer 58 ‘projects.at the rear or breech-
ward end of ‘the tubular: support 38 -and ‘carries

rigidly ‘thereon a’ rammer .arm &{ swhieh extends

laterally toward.and regrwardly of ithe breech
ring 21. The rammer arm .§i carries at -its free
end a rammer: head $2 for engagement with

10

rounds of amreunition, as will presently .appear.

The Terwart or ‘counterrecoil end. of the: rammer
£0 extends = considerable distance beyond the for-
ward end of the tubular member 43 (Fizs. 1 and 6)
and is provided at its extreme forward end with
buffer means indicated generally by the numeral
53 This buffer comprises a sleeve 54 threaded
ona threaded portion 55 at the extreme forward
erid of the ramamer member B, A ring 56°is héld
on the resr portion-of the sleeve 54 by meauns of
@snap ring §7.. Vielkling or shock-absorbing ma-
terial, such as rubber or the like, indicated by
the nunieral B8, is carried by the sleeve 54 be-
tween the ring 83 and a radial flange 59 prefer-
ably formed integrally with the sleeve 54.  A'lock-
ihg serew 56 rigidly secures the sleeve 54 to the
endof the rammer §9..

The tubular support 30carries intermediate its
ends a longitudinal or torgue tube 54, the detail

of whieh is shown in Fig. 3.- The rear portion of 3

the-tube is provided with a rigidly mounted ex-

ternal radial flange 62 and the forward end is

threaded as at 63 to receive a securing nut 4.

This nut mecludes a locking ring or wire 65 that

prevents loosening of the nut 4. [rom the thread- ¢

ed porfion 63 of the tube 8.
As shown in Figs: 2 and 4, the rear end. of the

tivbular support 36 is provided with a cylindrical

collar 66 which is annularly recessed to reeeive-a
bushing &7 ‘
tube 81 is roekably carried’in the support 38. The
forward end of the support 36, within the mount-
ing flange §3, 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 §1{:abuts the-outer or rear radial face
of the collar §6 on the support 30 and the nut
64 at the forward end of the tube §i abuts the
bushing 6% of the support -30. The tube 6§i is

thus held against endwise movement with respect ;

to the support 35 but is mounted for rocking
and reverse rocking, for a purpose to- presently
appear. The tube 61 is provided with-a longi-
tudinal, partially spiraled cam groove 89, the func-
tion of which will likewise appear below.

wrom the description thus far it will be seen
that the rammer §8 is mounted in the support
an for reciprocation in- the directions of recoil
and counterrecoil and for rocking and reverse
rocking about its axis and that the tube-61, which
encircles the internmediate portion of the rammer,
is fixed against recoil and countercoil but may
have rocking movement about its axis. For the
purposz of propeliing the rammer 59 rearwardly
or in the direction of recoil, and for rocking the
tube 8¢, the rammer ccnstruction includes a driv-
ing eonnechion between the rammer and the tube-~
and-breech assembly 26—27.

The preferred.form of driving connection here-
in fllustrated and described comprises a driving
member indicated generally by the numeral 78
and including a supporting portion Ti rigidly
connected by & plurality of cap screws 712 to an
upper forward portion of the breech ring 27T of
the gun. A tubular or hollow cylindrical portion

by means of which the rear-endof the -
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“13+is formed "integral with the:-mounting portion

11 and is suitably-reinforced by transverse ribs T4
and a plurality of:longitudinal, circumferentially
spaced ribs 15. - The cylindrical portion 13 en-

“circles the intermediate portion of that part of

the rammer 58 between the rammer arm 51 and
the collar §6°on the support 36 (Figs. L. and 4)
and is provided at its interior with an inwardly
directed radial flange 16 at the forward side of
which is mounted a bushing T1.- A sleeve 18 en-
circles the proximate portion of the rammer 59
and is rockably carried by the bushing 77 and by a
pushing 79 between the interior of the sleeve 'and
the outer perivhery of the rammer 50. The rear
end of the sleeve 18 is formed with an external
radial flange 88 -which abuts against the radial
flange 76 on the cylindrical portion T3 -of the
driving ‘member 78; The sleeve 78 -extends for-

wardly andisrigidly connected to alongitudinally

extending  control tube §i: (shown in detail in
Figures T-and TA): This tube encircles the ram-.
mer 58 and-isencircled by the tube 81 previously

" described at its rearward end, and by tube 45 at

its forward end.. The tube 81 extends forwardly
and terminates just short of the forward end of

"’ the external tubular member-45 (Fig. 6)., at which

70

point the tube 81 is threaded, as at 82, and receives
o nut-83: A locking wire’ 84 ‘secures the nut 83
to the tube 8}, The nut §3 is formed with a
bearing-surface at its outer periphery and mounts
the forward end of the tube 84 for reciprocation
and for angular movement within the external
tubular member 45.

The tube 81 is provided -intermediate ‘its ends
with an internal collar 85 (Fig. 5) which encircles
a collar or bushing 86 carried on the rammer 50.
The eollar 85 is rigidly mounted in the -tube 81, .
as'by a press fit or by spot welding. However, the
collar 86 is axially slidably mounted with respect
to’ the. rammer. 80. ' 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 -88-axially slidably carried on the rammer
50 at a portion thereof forwardly of the forward
end of the external tube 45 (Fig. 6). One end
of - o similar but reversely coiled compression
spring 988 abuts the other side of the radial flange
88 of the.intermediate collar 89 and its-other end
abuts -2 ring 9! that encircles the rammer 50
adjacent the buffer means 53. It will be noted
that the ring 91 is positively spaced from -the
buifer ring 56 so that the springs 87 and %0 have
no effect on the resilient: buffer material 58.

Ag best shown in PFigs. 1-and 4, the driving
member 70 has rigidly secured thereto at its rear
fage_ a buffer ring .85.. This ring is secured to the
driving. member 78 by means of a plurality of
cap serews- 98 passed through the rear reinforc-
%ng 1.‘ib 74-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 90° for a
purpose to be presently described. The rammer
arm §i includes an integral longitudinal sleeve
?8 ﬁt.tgd on the rear end of the rammer 58. The
interior of this end of the rammer 58 is threaded
and .I:eceives a transversely apertured, threaded
securing member §3. A tapered pin 100 is driven
through the sleeve 98, securing member 89, and
rammer 59 and serves to mount the sleeve 82 and
rammer arm 5{ rigidly on the rear end of the
?ammezj 82. The forward portion of the sleeve 98
is provided with-an integral, radially outwardly
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directed flange 181 spaced longitudinally from
the buffer ring 85 on the driving member 70
(Fig. 1). Buffing means, indicated generally by
the numeral (85, is interposed between the flange
181 and the buffer ring 95. This buffer means
comprises a radial ring {06 which abuts the flange
10f and which includes g plurality of angularly
spaced, longitudinally directed rigid sleeves 1871
(one of which is shown in full lines in Fig. 4

and all of which are shown in dotted lines in Fig.

10). The angular spacing between the sleeves
{37 is also 90°.

Each sleeve is preferably integrally formed
with the ring (8§ and ig internally threaded. A
circular plate (08, provided with a plurality of
apertures {88 corresponding to the size and spac-
ing of the sleeves 101, is carried by the sleeves
and is secured thereto by a plurality of cap screws
10 threaded respectively into the sleeves. Re-

silient or compressible shock-absorbing material, -

such as rubber or the like, indicated generally by
the numeral {{i, is interposed between the ring
1088 and circular plate 1§8. The heads of the cap
screws 119 are larger than the openings {09 in
the
endwise displacement forwardly but may be
moved rearwardly to compress the resilient mate-
rial {4l. A second plate {{2 is provided with a
plurality of openings 13, sufficiently large to fit
loosely over the heads of the cap screws 119, and
is rigidly mounted on the plate 108 by a plurality
of countersunk flathead serews i (4.

The construction thus described functions so
that upon initial action of the parts in recoil, the
buffer ring $5 on the driving member 78 engages
the heads of the cap screws {18. There is thus
no compressing of the yieldable material {{{ in
the buffer means {05. However, as will herein-
after appear, when the relative angulay positions
of the parts change through an angle of 45° upon
return of the rammer to its starting position, the
heads of the cap screws 112 become aligned re-
spectively with the recesses 97 in the buffer ring
§8 s0 that the resilient material {I1] 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
88 at the rear end of the control tube 81 is pro-
vided with means including 2 plurality of lugs

for the purpose of engaging g complementary |,

member on the rammer 50, In the preferred em-
bodiment of the invention herein illustrated and
described, this means comprises an internal spline
11§ formed on the interior of the flange 80 and a
complementary external spline 116 formed on a
flanged coliar {47 rigidly mounted on the rammer
member 58 within the sleeve 78 of the tube 81.
As will hereinafter appear, the splines {15 and
t{8 are so arranged and operable that relative
endwise movement hetween the rammer 50 and
driving member 7§ is brevented until the tube-
and-breech assembly hag reached a predeter-
mined position in recoil, at which point the eon-
trol tube 81 is movable angularly with respect to
the rammer 58 so that the teeth and grooves of
the splined elements ({5 and ({6 are aligned,
whereby the externally splined element {i6 may
pass freely axially through the teeth and grooves
of the internally splined element 115 to free the
rammer from the driving member 1§ 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 58 rigidly car-

plate {08 and the plate is thus held against .
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ries a tubular sleeve 128 that is internaily thread-
ed atb its rear end, as at {2 i, and that is provided
at its forward end with an apertured, transverse
endwall 122. The sleeve 125 is sictted at diamet~
rically opposed upper and lower portioas thereof
as at {23, these slots being respectively aligned
with diametrically opposed upper and lower slots
24 and 125 formed in upper and lower wall por-
tions of the tubular rammer 55 4 cylindrical
block or limit member 126 is carried for limited
axial sliding movement in the sleeve {28 and is
provided with a control pin (27 pinned to the
block intermediate its ends and extending at its
opposite ends through the slotg {23, in the sleeve
{28 and through the slots {24 and {25 in the
rammer tube 88. As best shown in Fig. 7, the
rear portion of the control tube §i is cut out to
provide an elongated rectangular Opening 128
corresponding generally in size and shape to the
rectangular opening 21 in the rammer support 30.
The pin 127 extends through the opening 128 in
the tube 81 and extends also through the spiral
groove 68 in the tube &1 and upwardly into the
rectangular opening 3{ in the rammer support 38.
As will presently appear, the rin {27 performs the
double function of guiding the rammer 88 around
the rectangular opening 2{ and of rocking the
tube 61.

The block {26 is opposed at its rear end by cne
end of a compression spring 128, the other end of
Which abuts against a nut 138 threaded intc the
threaded end 12§ of the sleeve 128. The nut 136
is formed with an internal hexagonal opening {31
(Figs. 5 and 8) to which a tool may be applied
for tightening the nut. A lock nut {82 is thread-
ed into the portion (2{ of the slesve {23 behind
the nut {35. The nut 137 is provided with an in-
ternal hexagonal opening 123 by means of which
the nut may be tightened (Figs. 5 and 8). 1t will
be roted that the hexagonal opening {33 in the
nut 182 is larger than the hexagonal opening {34
in the nut 136 so that the nuts may be independ-
ently turned in the threadegd portion {2{ of the
sleeve 120 for the purpose of adjusting the com~
pression on the spring 129. The other end of the
block is provided with a tapped bore into which
is threaded one end of 3 forwardly extending rod
134, the end wall 122 of the sleeve {28 being aper-
tured to provide for the free passage there-
through of the rod. The forward end of the rod
135 is threaded and receives thereon a flanged
collar 135 and nut {35. A compression spring {37
Is interposed between the collar i35 and the for-
ward face of the end wall 122 on the sleeve {20.
The action of the springs {28 and 137 is such as
to urge the control pin 23 toward the forward
end of the slots 123, 124 and {25 and to permit
limited axial movement of the block against the
vielding action of the springs 128 and 137,

As stated previously, the rammer construction
embodies means for controlling the movement of
the rammer in g 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 31 in the rammer
support 30. As best shown in Figs. 1 and 2, the
rectangular opening 28{ is partially filled by an
elongated rectangular control member {48 gener-
ally proportionately smaller than the opening 31.
This member is spaced inwardly from the oppo-
site sides and the opposite ends of the rectangular
opening 31 to provide a continuous rectangular
track or groove in which the control pin 127
travels during operation of the rammer. The
member 140 is secured in position with respect to
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the tubular support 3% by a pair of transverse
front and rear supporting plates {4t and £42 and
forms an “island” in the opening 3{. The upper
portion of the tubular support 38 is provided with
a plurality of mounting pads 143 on which the
plates 141 and (42 are rigidly carried, being se-
cured thereto by suitable cap screws and -dowel
pins.

The forward transverse plate 141, that mounts
the longitudinal member {40 in the opening 81,
rigidly supports a pracket 144 which carries a
transverse pivot pin 145, A control member (48
is rockably carried on. the pin 145 and is en-
gageable with the depressible forward end of a
latch member (41. This member 147 is pivoted
.on a transverse pin 148 mounted on a forward
portion of the longitudinal rectangular member
{40. As best shown in Figs. 1 and 4, the rear-end
.of the latch 147 is cut out as at (49 and coincides

generally with the rear end of the rectangular ¢

opening 3{ in the tubular support: 39. -A coil
spring {50 is compressible between: an intermedi-
ate underportion of the lateh 147 and an upper
portion of the rear end of the member 148 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 (21 follows the groove established by the
right side of the member i40 (as viewed from the
preech of the gun). and the rectangular opening
21 and passes under the latch 147 and is engaged
by the.cutout portion: {49 of the latch. The reatr
transverse supporting plate [&41 carries a second
bracket {59 which in turn carries a solenoid 15!
having a plunger 52 engageable with the roek-
‘able member 148. It will be noted that the func-
tion of the latch 147 s to retain the rammer 59
in its rearward or recoiled positien, from which
position it may be released by action of the sole-
noid 151, which operates through the member {48
to depress the forward end of the latch 147 so
that the rear end {49 thereof is raised to free the
control pin 127 therefrom; whereby the rammer
may return to its initial position as shown in
Pig.. 1.

The rammer is propelled in the direction of
recoil by action of the recoiling gun tube and is
returned in the direetion of counterrecoil by ac~
tion of the springs 87 and 90. Additional means

are provided for .imparting rocking and reverse.

recking action to the rammer so that the control
pin 127-may travel -transversely (n a counter-
clockwise direction as viewed: from. the-breech)
across the rear end of the rectangular opering
31 and transversely in the opposite direction (or
clockwise)  across- the forward end of the: rec-
tangular opening 3i. In the present instance
the means for accomplishing this result em-
bodies torsion spring mechanism controlled: by
the tube 61 and operated by reciprocation of the
rammer.

As best shown in Figs. 1, 4.and 12, the collaxr
66 at the rear end of the tubular support 30 is
encircled by a torsion spring 160 having its op-
.posite ends directed vertically upwardly and in
parallel relation as at: 161, and 162. The- collar
56 has formed-integrally therewith at its forward
end an upwardly projecting ear. 162 which -in
turn. rigidly carries a longitudinally-rearwardly
extending pin 164. As shown-in Figs. 1 and 12,
the pin 164 passes between the spring ends {61
and 162. The external flange 62 at the rear end
of the tube 61 (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 166. - This: pin parallels the pin ¢64 and, iike
the pin. 164, passes between the spring ends {61
and. 162. It will be-seen that as the tube 61 is
rocked in a-clockwise direction (as viewed from
the breech of the weapon) the:pin 166 will engage
the spring end 181 and the spring end 162 will
engage the stationary pin {64, Continued rota-
tion of the tube 6i.and its pin 166 will wrap the
spring 160 more tightly about the collar 66.and
will load or tension the spring for reaction in &
counterclockwise direction. Conversely, rocking
of the tube 6! in a counterclockwise direction wiil
cause the pin. 166 to.enzage the spring end. 182
and the stationary pin 164 on the collar. §6 will
engage the spring end. 184;. and the spring 160

will be loaded or tensioned for reaction in a clock-

wise direction. Rotation or rocking of the tube
6l in either direction is effected by means of co-
operation between the eontrol .pin 12T on the
rammer 56 and the spiral groove €9 in the tube 61.

Tor the purpose cf imparting rotation to the
control tube 8§ for controlling the relative angu-
lar positions of the splined elements |15 and 118,
the rammer mechanism . is provided with con-
trol means comprising a longitudinal, partially
spiraled groove 110 formed. in the rear half of
the control tube 81 (Fig.-7) and a control fol-
lower 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 deseribed 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 eross section and is hollow to the ex-

tent that it is fermed with a longitudinal cylin-
.drical opening coaxial with the tubular support

39, the external tube 48, and the other rammer
components. -The housing 35 is provided with
upper and lower generally diametrically opposed
circular openings 111 and 172, A circular, bored
and tapped mounting block- {13 is fitted within
the upper opening iTt and is formed with a pair
of. apertured. mounting ears (14 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 115. The upper portion of the housing
35 is provided with a pair of transversely spaced
tapped bores 116 to aceommodate the cap screws
i75. The lower portion of the housing 35 is pro-
vided at opposite sides of the lower mounting
opening 1712 with a- pair of similar tapped bores
177, shown in Fig. 13 as receiving a pair of screws
118 by means of which a removable cover 179 is
secured over the opening {12.

The mounting bleck 173 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 173  The inner or lower end
of the follower $88 is machined and extends into
the groove. 118 -in' the control -tube 81. A lock
nut 181 is threaded onto that portion of the stud
{86 that extends outwardly through the block
§13. - The stud 180. may be adjusted vertically
in the block 173 and the lock nut 18{.is effective
to fix its position. - The collar 88, previously-de-
scribed as being rigidly carried by the tube 8F,
is- formed with: a-groove 182 which is - aligned
with the spiral groove {70 in the control tube 81
(Figs. 5, 7 and 14). This collar; in addition to
servirig as a bushing for the collar-86 on the ram-
mer 50 also reenforces the intermediate seetion
of the tube 81.

As.best seen -in Fig. 5; the parallel axes of the
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circular mounting openings {71 and 112 in the
housing 35 are longitudinally spaced apart.
Likewise, the cam follower {88 is eccentric to or
radially offset with respect to the axis of the
circular mounting block {13. Hence, the block
may be rotated 180° about its axis to provide for
two positions of the follower 188. The design
of the housing 35 is such that the mounting block
{13 may be mounnted in either opening {71 or i72
in either of two positions, giving a combined
total of four mounting positions for the follower
188. Each of these positions bears a different
relationship to the partially spiraled groove {78
In the control tube &!{; that is to say, the follower
188 is variably positionable with respect to the
critical curved portion of the groove {78 so that
adjustment may be had as to the point at which
the control tube 81 will be rotated to move the
internally splined element {15 angularly wit
respect to the externally splined element 118 on
the rammer 58. The housing 35 may be removed
from the supporting bracizet 27 rotated 138°, and
remounted in a second position in which tha
opening {12 is disposed at the top of the housing.
The trunnions or bosses 36, being similsr, pro-
vide for the support of the housing in either nosi-
tion.

The front end of the external tubular member
45 (see Fig. §) is provided with s 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 thé fube 43, as by
welding. When the rammer reaches its rear-
wardmost position, shocks incident to this bhase
of its operation will be absorbed by the buffer
53 as the buffer plate 56 engages the fiber washer
184,

In the operation of the weapon equipped with
the preferred form of rammer construction iust
described, a round of ammunition is loaded man-
ually into the chamber of the gun tube. After
the gun is fired, the tube-and-breech assembly
26—27 recoils and, by means of the driving mem-
ber 18, drives or propels the rammer 58 rear-
wardly. As previously stated, the initial rela-
tionship between the buffer ring 95 and the buffer
means {88 is such that the ring engages the heads
of the lengitudinally extending eap screws 118,
Thus there is no compression or vielding of the
resilien$ material {41 in the buffer 185. The re-
lationship between the internally splined ele-
ment {5 on the control tube 8{ and the ex-
ternally splined element 1i8 on the rammer 59
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 {15 and {185, one tooth and one groove on
each splined element will be selected as a refer-
ence or index point from which the action of
these parts may be followed. The reference
tooth and adjacent grove on the element 115 will
be designated by the letters “A” and “B,” respee-
tively, and the reference tooth and adjacent
groove on the element {{§ will be designated by
the letters “C” and “D,” respectively.

As shown in Fig. 15, which shows the initia
positions of the parts before recoil, the tooth “A”
on the splined element ({5 is axially aligned with
the tooth “C” on the element {18 so that axial
movement of the rammer 59 in the direction of
recoil with respect to the driving member 18 is
prevented. This relationshic between the
splined eleizents serves to connect the rammer
86 directly and positively to the tube-and-breech
assemply, ab least during the initial stages of re-
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coil. This connection is important for the reasohn
that it prevents sudden rearward movement of
the rammer upon initial impact of the driving
member T8 against the buffer i05. 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 §8 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 §f will engage a round of ammunition sub-
sequently placed on the tray 28 or fed to load-
ing position rearwardly of the breech ring 217 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 78 after the tube-and-
breech assembly has traveled a predetermined
distance in recoil. As an example of the rela-
tionship hetween 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 il-
lustrated is approximately nineteen inches and
the required distance of rearward travel of the
rammer §2 is approximately twenty-three inches.
The spiraled groove {76 in the control tube 8i
Is so designed as to effect the release of the ram-
mer 58 from the driving member 76 at or before
the attainment by the tube-and-breech assem-
bly of maximum 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 27 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 {7§ (Fig. 7) is substan-
tially straight throughout a considerable portion
of its longitudinal exfent and then curves rela-
tively sharply and finally is again substantially
straight. As the rammer 58 travels rearwardly
under the power derived from the recoiling tube-
and-breech assembly, the control tube 2! is ear-
ried therewith. As stated above, the control tube
is connected to the driving member 79 for rear-
ward movement by means of the external fiange
89 at the rear end thereof. Consequently, as the
rammer 80 and tube 81 travel rearwardly and
reach approximately the end of the recoil stroke,
the tube 81 is rotated in g clockwise direction
(as viewed from the breech of the gun) by means
of engagement between the groove {78 therein
and the follower {88 carried by the stationary
support or housing 35 (see arrow, Fig, 18), 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 rammer arm 51 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 51 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 127 on the rammer fol-
lows the groove established between the right-
hand side of the rectangular opening 3 in the
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support 30 and the proximate side of the longi-

tudinal guide member  1486.

When the control

tube 81 is rotated in a clockwise direction by -
means of engagement between the spiral groove

‘170, therein and the follower {88 in: the housing

35 as the tupe-and-breech assembly approaches
its rearwardmost, position, the internally splined

elemient |15 on the control tube 8f is moved-an-

gularly so that the tooth “A” and groove “B".
10

- ‘thereon: are respectively aligned with the groove
B and tooth “C” on the externally splined ele-
. ment - #16§ of the rammer 58, and the elements
" assume the positions 'shown in Fig. 16; “When

" turns

16
and 99 against the ring 81 (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

‘velease of the latch 141, At the same time, when

the control tube 81 is returned forwardly; it is ..
rocked: in a counterclockwise direction and re-
b the internally splined element 11§ to its

original position (Fig. 18), thus conditioning the
tooth-“A” and groove “B” thereon to permit pas-

sage therethréugh of the groove “D” and tooth

- “rrof the externally splined element (186, as will

' the parts are in-this position, the rammer 50 is

" freed from: its connection to the driving member
10 and rnay travel the necessary. additional .dis~
tance rearwexrdly by reason of its momentum.
When the rammer reaches its rearwardmost po-
sition: the control or guide pin 127 thereon, hav-

ing followed the groove down the right-hand side ¢
' of the guide means 3048, will pass under the

latch 47 and, as the rarmmer 58 is rocked'in a
copntegclockwise'direction‘ by the torsion: spring
188, will he engaged: by the cut-out portion 149

of thelatch. At this time; the externally splined: &
*, elemernit: £18 will be to the rear of the internally:

splined element 148, and the angular relationship
' between the spliriés on these elements will be as

- illustrated n Fig. 17, the arrow indicating the.

direction of rocking of the rammer 50.

D

During -rearward: travel of the rapmer D, the

' torsion- spring {69 will have been. tensioned:in
& clockwise: direction for.reaction in a counter=

be brousht out below. -At this time, the rammer

© B0 is still latched in its rear position and there -
will be no'change in the angular position of the .
‘externally splined ‘element {16, 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

‘arm 51, the solenoid 151 is energized and the .
. plunger 152 engages the rockable member: 146 and

. depresses the latch: {4T. " This action raises the

rear end 149 of the latch and releases the con-.
trol pin 127 therefrom. It will be noted that the:

" eut-out portion 149 of the latch 147 is such that

the pin is stopped in a position midway between
its transverse travel at the rear end of the rec-

" tangular opening 31, resulting in the intermedi-

' clockwise direction. This result follows from the o

‘engagement between the groove 69 in the tube 37

. Bt and the control pin {27. : Hence, as the con~

trol. pin 127 travels rearwardly it -will effect

" elockwise rotation of the tube (the tube 8f being
. held: as-aforésaid against. endwise displacement

with respect tos the rammer. 53). - Then, when #

the pin. 127 reaches the rear end.of the rectan-
gular member' (48 and is: freed from the confines
thereof, the spring 166 will react to rock the ram-
mer in.a.counterclockwise direction until the pin
127.is stopped: by the cut-out end 48 of the re-
lease latch 141, thus moving the rammer arm- 51
downwardly to. the full line position shown in
Fig. 19, and the corresponding change in the re-
lationship between the relative angular positions

of the splined elements 15 and 116 will be as ,

shown .in Fig. 17. The change in the positions
of the rammer-arm 51 from its. upper dotted-line
position to.the full line position of Fig.-19 rep-
resents angular travel of 22%°. The arm 51 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. 145 are sufiiciently wide to
permit, escape of the teeth on the externally

splined element {18, which. condition is necessary’

because it is virtually impossible-to time.the
relative angular movements.of the control tube
81 and rammer §3 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
ag.possible.

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.81. .Since the collar 85 is fixed inside ‘the
control tube: 81, it will. compress the springs- 87

on ‘the ‘tray 29.
‘traverse at the rear end of the rectangular open-

5

ate positioning of the rammer arm as shown in

© full lines in Fig. 19. ‘When the latch (47 is actu-

ated to relezse the pin 127, the rammer 80 com~

pletes its counterclockwise rocking and the ram- ..

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 5l is substantially

in axial alignment with the bore of the gun tube

26 and in a position to positively engage a round
AS the pin 12T completes its::

ing 31 (still under. control of the partially loaded
torsion spring i60), it is freed from the rear end
of the longitudinal member 140, and the loaded
compression springs 87 and 90 react to drive the

. rammer 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. Sl in its lowermost position as
shown in Fig. 19, the teeth on ‘the externally
splined element 116 will, of course, be redisposed
with respect to. the teeth on the internally splined
élement 115. At this point, the externally splined
element (16 will have moved to the position
shown in Fig. 18. In this position, the tooth “c”
and. groove “D” of the element 116 are again re-
spectively aligned with the groove “B” and tooth
“A” of the internally splined element 115, S0
that, when the rammer completes its forward
travel, the teeth on the externally splined ele-
ment 16 may pass freely axially. through the
grooves in. the internally splined element fI5.
When the.rammer reaches its forwardmost posi-
tion, the pin 127, having traveled up the left side
of the rectangular opening 31 and proximate edge
of the longitudinal member {48, will reach the
forward end of.the rectangular opening 3! and
will. have rocked the spring-control tube 61 in a
counterclockwise - direction to. load the torsion
spring 468 for reaction in a clockwise direction;
such reaction of the torsion spring {60 will rock
the: rammer - 50. reversely so that the pin i271
again oceupies the position shown in Fig. 1 and
so: that the rammer. arm 51 is again moved. 45°

_upwardly to the uppermost position as shown in

dotted lines -in Tig. 19. During this phase of
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movement, the externally splined element {16
will have passed axially forwardly through the
internally splined element 15 (because of the
alighment 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 105 and the buf-
fer ring 85 is such that the cap screws {10 are
respectively aligned with the recesses 87. Con-
sequently, as the rammer reaches its forward
position, the shock incident thereto will be ab-
sorbed by the resilient material {1{ of the buffer
105. Then, as the rammer is reversely rocked

at the end of its forward stroke, the cap screws ,

(10 again become misaligned with respect to the |

recesses 87, and the rammer and its components
are again conditioned for a succeeding cycle of
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 80. Heretofore, the shock arising from these
vibrations was taken directly by the latch 147
and control pin 127 and in many instances the
latch 14T became damaged and the pin 127 was
sheared from the block (26.
present invention, these disadvantages are elimi-
nated by means of the spring mounting of the
block {26 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
817 and 99 as these springs are rapidly compressed
by the quick return of the gun to battery. The

tendency of the pin 127 to bounce longitudinally )

in the cut-out 149 of the latch {47 is controlled
by action of the springs 129 and (37, the pin 27
and block 126 being longitudinally slidable
against the tension of the springs within the
limits defined by the slots 123, 128 and {25."

Cne 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 conditicns and upcn the age angd
extent of use of the gun, Variations of this type
are of major importance in such cases as the
present, in which a rammer is operated and con-
trolled by power cerived from recoil. In the pres-
ent instance, these variations in recoil travel will
be reflected in variations in the stages at which
the rammer will be released from the driving
member 70; that is to say, variations will occur
with respect to the points at which the control
tube 81 will be rotated %o free the externally
splined element §{§ from the internally splined
elernent {45 for additional axial movement.

‘As described above, the housing 35 is so con-
structed as to provide for adjustable positioning
of the control follower i88. When the housing
35 is In the position shown in the drawings, the
mounting block {73 may be mounted in cither
of two longitudinally spaced positions in the upper
cpening 174 in the housing, which, because of
the eccentric mounting of the follower 188, will
afford two longitudinally spaced apart positions
for the follower. If neither of the two positions
thus obtainable is safisfactory, the housing 3%
may ke removed from the supporting bracket 37,
rotated 180°, and remounted on the bracket 37.
In this case it will be necessary to remove the
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cap screws 34 and 48 which secure the flanges 23
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
172 will be at the top of the housing; the cap.
screws {18 and cover plate 179 are removed from
the opening, and the mounting plug {73 is in-
stalled therein, the eap serews {15 being threaded
into the tapped bores 177 for the purpose of hold-
The cover plate may be
then secured over the opening 17, being held in
place by the screws 178.

The foregoing description has set forth the
prineiple of construction and operation of the
rammer mechanism. Incidental details of the
rammer construction and of the functioning of
the various components thereof will 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: .

1. A rammer for a gun having a tube-and-
hreech assembly arranged for recoil and counter-
recoil, comprising a support fixed against recoil
and counterrecoil, a ramimer member carried by
said support for reciprocation in the directions of
recoll 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 and forming a re-
leasable connection between the tube-and-breech
assembly and said rammer member by means of
which the tube~-and-hreech assembly in recoil may
drive said rammer member breechwardly, means
for moving said release element angularly for re-
leasing- sald connection fo free the tube-and-
breech assembly from said rammer member S0
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 rammer 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 recipreca-
tion of said rammer member, a releasable con-
nection hetween the tube-and-breech assembly
and rammer 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, contrcl 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 te 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 rammer member and tube-
and-breech assembly at which said release ele-
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ment is angularly moved to release said con-
hection.

4. 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 memoer carried ©y
said support for reciproeation in the directions of
recoil and counterrecoil and arranged to {ravsl
in the direction of recoil through a distance
greater than the distance traveled by the tube-
and-breech assembly during recoil, means jnclud-
ing a release element mounted for gnguiar move-
ment about an axis lying along the path of recip-
vocabtion of said rammer member and forming a
releasable ' connechion between the tube-and-
Yreech sssembly and said rammer member by
means of which the tube and breech assembly and
said rammer member may travel breechwardly in
ynison through a predetermined distance upon
recoil of the tube-and-breech assembly, actuating
means for moving said element angularly for re-
leasing said connection to free-said rammer mem-
per from the tube-and-bresch assembly so that
sgid rammer member may continue its breech-
ward travel and so that the fube-and-breech
assembly may return in counterrecoil without said
rammer member, and means for subsequently
moving said rammer member in the dirsction of
counterrecoil.

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

6. A rammer for a gun having a tube-and-
breech assembly arranged for recoil and counter-
vecoil, 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 fraveled 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 rammer member
by means of which the tibe-and-breech assembly
and said rammer member may travel reech-
wardly in unison through a predetermined dis-
tance upon reccil of the tuhe-and-breech as-
sembly, means operable .In response to attain-
ment by the tube-and-breech assembply and ram-
mer member of a predetermined position in the
recoil stroke thereof for moving said element
angularly for releasing .said .connection to free
said rammer member from the tube-and-breech
sssembly .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 rammer member,
and means for subsequently moving said rammer
member -in the direction of counterrecoil.

7. A rammer for a gun having a tube-and-
preech 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, 2 -driving member
connected to the ‘tube-and-breech .assembly,
‘means between said rammer member and -the
‘preechward ‘side -of -said driving member to be
engaged by said driving member upon recoil of
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the tibe-and-breech assembly, réleasable means

‘between said rammer member and sald driving

member and including a rotatable release ele-
ment mounted for angulax movement about an
axis lying along the path of reciprocation of said
rammer member and normally arranged 1o
establish o -comnection between the tube-and-
breech assembly -and said rammer member sO
that said rammer member is prevented initally
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 -asseinbly may refurn in counterrecoil
without said rammer member, and means ‘forre~
turning said rammer member in the direetion -of
recoil.

8. A rammer for a -gun having a tube-and-
preech assembly arranged for recoil and counter-
recoil, comprising a support fixed against recoil
snd counterrecoil, a rammer member carried by
said support for reciprocation in the directions
of recoil and counterrecoil, said raminer Inem-
per being mounted for reciprocatory travel a
greater linear distance than the movement of
the tube-and-breech assembly in recoil, a driving
member -connected to the tube-and-breech as-
sembly, buffer means carried by said rammer
member for -engsgerent by the breschward side
of ‘said driving member upon recoil .of the tube-
and-~breech assetbly to drive said rammer mei-
ber in the direction .of reeoil, & releasable coin-
nection between said rammer member and said
driving member whereby -said rammer member
is prevented from movement in recoil independ-
ently -of said driving member, said connection
including a release element -mounted for angular
movement ghout an axis lying along the path of
reciprocation of said rammermember, and means
responsive to a predetermined movement of the
tube~and-breech assembly 'in reepil for moving
said velease €lement angularly for releasing said
releasable .connection to free sald rammer raem-
ber for travel in the direction of recoil -independ-
ently of said driving member.

9. A rammer for a gun having a tukbe~-and-
‘breech assembly arranged for recoil and counter-
recoil, comprising a support fixed against recoil
and counterrecoil, a rammer member carried hy
said support for reciprocation in the directions of
recoil -and counterrecoil, a driving member con-
nected to the tube-and-hreech assembly, buffer
means carried by said rammer member for en-
gagement by the vreechward 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 ahout an axis paraliel with the direction
of recoil and carried respectively by said driving
member and said rammer member, cooperable lug
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 o movement to
a predetermined position in recoil of said ram-
mer member and tube-and-breech assembly, to
move said elements relatively angularly and
thereby .disengage said lug means o free said
raramer member for continued recoil independ-
ently of said driving member.

10, .A rammer as seb forth in claim ¢ in which
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said last-named means is adjustable to vary the
peint in the recoil movement of said rammer
member and tube-and-breech assembly at which
said elements are relatively angularly moved to
disengage said lugs.

11. A remmer fo¥ a gun having a tube-and-
breech assembly arranged for recoil and counter-
recoil, comprising a support fixed against recoil
and counterreczoll, a rammer member carried by
said suppori for reciprocation in the directions
of recoil and counterrecoil of saigd assembly, a
driving member counnected to the tube-and-
breech assembly, merns carried by said rammer
member and adapted to be engaged by the
breechward side of said driving member to re-
tract said ramwmer member upon recoil of the
tube-and-breech assembly, means releasably con-
necting said rammer member and said driving
member end including a pair of relatively angu-
larly movable elemenis carried respectively by
said driving member and said rammer member,
cogperable lug means respectively on said ele-
ments and normally positioned to engage each
other upon initial recoil of the tube-and-breech
assembly so that said remmer member is ini-
tially prevented frem traveling breechward in-
dependently of the tube-and-bresch assembly,
and means operable in response to predeter-
mined fravel of said rammer member and tube-
and-breech assembly in the direction of recoil
for moving said elements relatively snsularly to
disengage sa2id lugs for fresing said rammer
member from said driving member so that said
rammer member may continue its movement in
the direction of recoil independently of said driv-
ing member,

12. A rammer for a gun having a tube-and-
breech assembly arrcnged for recoil and counter-
recell, comprising o support, rammer means in-
cluding a longitudinal member mounted on said
suppert for reciproeation in the directions of
reesil and counterrscoil, a driving member con-
nacted to the tube-and-breech assembly and in-
ciuding an open internally splined element en-
circling said rammer member, means rigidly
ccrried by said rammer membsr and including
an externally splined element concentric with
and complementary to said internally splined
element, ons of said elements being mounted for
angular movement and baing normally angularly
nositioned with respect to the other so that the
teeth thereon are longitudinally aliened to lock
sa:d rammer member £gainst longitudinal move-
ment with regpect to said driving member in the
direction of recoil, means on said rammer mem-
ber forming an abutment which said driving
meamber may en<age to propel said rammer mem-
her breechwardly upon reccil of the tubs-and-
‘breech assembly, and means for moving one of
scid splined elements angularly with respect to
gaid cother sgplined element so that the testh on
are aligned with the grooves in the other

from said driving member.

13. A rammer for a gun having a tube-gnd-
breech assembly arranged for recoil and counter-
recoil, comprising a support, rammer means in-
cluding a longitudinal member mounted on said
support for reciproeation in the directions of re-
coil and counterrecoil, a driving member con-
necied to the tubs-and-breech sssembly and in-
cluding an open internally splined element en-
eircling said rammer member, means rigidly car-

<«

40

4z

T

50

55

60

22

ried by said rammer member and including an
externally splined element conceniric 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-
1y aligned to lock said rammer member against
longitudinal movement with respect tc said
driving member in the direction of recoil, means
on said rammer member forming an zbutment;
against which said driving member may engage
to propel said rammer member breechwardly
upon recoil of the tube-and-breech assembly,
8 longitudinal tubular member coaxial with end
surrounding said rammer member, means mount-
ing said tubular member for angular movement
about its axis, means connecting one end of said
tubular member to said sngularly movable splined
element, means forming s spiral groove in said
tubular member, means carried by said support
and including a follower engageahle with said
groove, and means mounting said tubuler mem-
ber and said follower for relative movement in
the directions of recoil and counterrecoil 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-
ment with respect to said other splined element
to elign 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 splined element to free said rammer
member from said driving member.

14, 5 rammer for a gun having a tube-and-
bresch assembly arranged for reccil and coun-
terrecoil, comprising g support, rammer means
including a Ilongitudinal member mounted on
said sunport for reciprocation in the directions
of recoil and counterrecoil, a driving member
connected to the tube-and-bresch assemblv and
including an open internally splined element en~
circling said rammer member, means rigidly car-
ried by said rammer member and including an
externally solined element conceniric with and
complementary to said internally splined element,
said internally splined element bsing mounted
for angular movement about its axis and being
normally angularly positioned with respect to
said externally splined element so that the teeth
thereon are longitudinally aligned to lock said
rammer member against longitudinal movement
with respect to said driving member in the di-
rection of recoil, means on said rammer member
forming an ahutment sgsinst which said driv-
ing member may engage to provel said rammer
member breechwardly upon reccil of the tube-
and-breech assembly, a longitudinal $ubular
member coaxial with and surrounding said ram-
mer member, means mounting said tubnlar mem-
ber on said suppert for angular movement about
its axis and for longitudinal movement in the
directions of recoil and counterreccil, means con-
necting said tubular membsar angd ssid driving
member for movement therewith, means con-
necting one end of said tube to said internally
splined element. means forming 2 spiral groove
in said tube, means fixed on said support against
recol]l and counterrecoil and including s
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engageable with said groove whereby said tubu-
lar member is moved angularly upon recoil of
the tube-and-breech assembly to effect rotation
of said internally splined slement with raspect to
sald externally splined element to align the
teeth of one element with the grooves of the
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other s0 that sald -externally splined element
may pass longitudinally through sald internally
spiined. element to free said rammer memher
from said driving membhber.

15. A rammer s sel forth in claim 14 in which
said follower is mounted on said support for
nal adjusiment with respect fo said
spiral groove in said tubular member so that the
{iming of angular movement of said tubular
member may be varied.

15. A rammer for a gun having & tube~-and-

mer shaft carried by said housing
for reciprocation in the directions of vecoil and
counierrecoil, s control tube within said housing
roling said rammer. shatt, there being
a spiral conbrol groove in said control tube, a
hollow contrel housing at one end of said tubular
housing and through which said rammer shaft
and conirol tube extend, means connecting said
control housing o said tubular housing for ad-
justment about the axis of said rammer shaft
and control tube for disposition in either of at
least two angularly spaced positions, means for
connacting said conirol housing to the support
in either of its two positions, and mesns POoSi-
tionable in either of at least two longitudinally
spaced positions in said control housing in either
of its positions and including a follower engage-
able with said spiral groove in seid contrel tube.
17, A rammer for a gun having a tube~-and-
sch asgembly mounted for recoil and counter-
recoll, comprising a support fixed against recoil
and counterrezcil, a longitudinal rammer shaft
i By said support jor reciprocation in the

of rezoil and counterrecoil, a control
.o carried by said support and e cireling said
there being a spiral control

‘smmer shaft.
groove in said tube, 2 control housing on said
support ang througn which gaid rammer shaft
and econtrol tube extend, means connecting said
control housing to said support for adjustment
ahbout the sxis of said ramraer shaft and con-~
trol tube for disposition in either of at least two
anguiarly spaced positions, and means position-
able in either of at least two icngitudinally spaced
positions in said cenirol housing in either of iis
nositions and including a follower engageable
with said spiral groove in said control tube.

18. A rammer for a gun having a tube-and-~
bresch asserably arvanged for recoil and counter-
recoil, comprising a support fixed against recoil
and counterrecoil, & rammer member carried by
said support for reciprocation in the directions
of recoil and ceounterrecoil, means connecting
gaid rammer member and tube-and-breech as-
sembly for propelling said rammer member in
the direction of recoil upon recoil of the tube-
-preech assermbly, mesns for releasably re-
iaining said raxomer in its recoiled position, load-
able energy-sLoring means connected to said ram-~
mer, and means connecting the tube-and-breech
assembly and said energy-storing means for
loading said energy-storing means upon coun-
terreccil of the tube-and-breech assembly
whereby said energy-storing means returns said
rammer member in the direction of counter-
receil after release of sald rammer from said
reicasable means.

19. A rammer for a gun having a tube-and-
breech assembly srranged for recoil and coun-
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ferreceil, comprising a support fixed against
recoil and counterrscoil, a longitudinal ram-

mer member carried by sald support for recip-

rocatbion in the directions of recoil and counter-
recoil, means connecting said rammer member
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 ramimer
member in its receiled position, a coil spring
encireling said rammer member, an abutment
on said rammer member against which one end
of said spring may abuf, means including a col-
lar portion loosely encircling said rammer mem-
ber and abutiing the other end of said spring,
and means connecting said collar portion and
the tube-and-breeciy 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 spring
is loaded ito provide energy for returning said
rammer member in the direction. of counter-
recoil upon release thereof from said releasable
means.

20. 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 longitudinal rammer member
carried by said support for reciprocation in the
Girections of recoil and counterrecoil and includ-
ing 2 longitudinal extension portion, means con-
necting said rammer 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
rétaining said rammer member in its recoiled po-
sition, a coil spring encircling said extension por-
tion of said rammer member, a first connecting
member 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 connecting member and the tube-and-
breech assembply for tensioning said spring be-
tween said first and second connecting members
only upon counterrecoil 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 assembly 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 fube-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 rammer member for longitudinal
movement with tespect thereto, and spring
means housed within said tubular rammer
member 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 assembly arranged for recoil and counter-
recoil, comprising a support, rammer means in-
cluding a longitudinal tubylar rammer member
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carried by said support for reciproeation in the di-
rections of recoil and counterrecoil, means con-
necting the tube-and-preech assembly and -said
rammer member for propelling said rammer mem-
ber in the direction of recoil, there being an elon-
gated opening in the wall of said rammer member,
a limi{ member earried within said rammer mem-
ber for relative longitudinal movement, an abut-
ment member on said lirif mermber and project-
ing through szid elongated opening, means on
sald support to be engaged by said abutment
member when said rammer member reaches the
end cf its movement in at least one direction, and
spring means within said rammer membear and
coonerable to yieldingly hold said limit member
in one position with respect to said rammer mem-
ber.

23. In a rammer having a support and a longi-
tudinally reciprocable rammer member, the com-
bination of a sleeve encireling said rammer mem-
ber and carried by said support for both longi-
tudinal and angular movement, there being a lon-
gitudinally spiraled groove in said sleeve, and
means carried hy said support including a fol-
lower engageable with said groove for imparting
anguiar movement to said sleeve upon longi-
tudinal movement 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
mounting on one of said mounting portions in
either one of at least two longitudinally spaced
positions and for mounting on another of said
mounting portions in either of at least two dif-
ferent longitudinally spaced positions.

24, A rammer for a gun having a tube-and-
breech assembly mounted for recoil and counter-
iecoll, comprising & support, a rammer mem-

ber mounted on said supbort for reciprocation in

the directions of recoil and counterrecoil, buffer
means on said rammer member including a rigid
clement and a portion formed of resilient mate-~
‘ial, both extending in the dirvection of counter-
receil, a driving member carried by the tube-and-
ch assembly and including a buffer plate dis-
d ai the counterrecoil side of said buffer
to engage said buffer means upon recoil
of the tube-and-bresch assembly to propel said
remmer member in the direction of recoil, and
means mounting said buffer means and said
puffer plate for relative positioning so that said
ar piate is alternately engageable with either
seid resilient material or said rigid element.

25. A rammer for a gun having a tube-and-
breech assembly mounted for recoil and counter-
recoil, comprising a support, a longitudinally ex-
tending rammer mounted on said support for re-
ciprocation in the directions of recoil and counter-
recoil and for rocking about its longitudinal axis,
buffer means rigidly carried on said rammer
member and including a portion formed of re-
silient material and an angularly spaced rigid
element both of which extend in the direction of
counterrecoil, a buffer member carried by the
tube-~and-breech assembly and disposed ai the
counterrecoil side of said buffer means for engage-
ment with sald buffer means upon recoil of the
tube-and-breech assembly, said rammer member
and buffer means being normally positioned angu-
larly with respect to said buffer member so that
said buffer means engages the rigid element of
sald buffer means upon recoil of the tube-and-
breech assembly, means for releasably locking
said rammer 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
rammer 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
member completes its return in the direction of
counterrecoil.

26. A conirol member for a rammer of the type
described 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 ang extending sub-
stantially the other half of the length of said
tube, said groove comprising two straight longi-
tudinally-extending end poriions connected by
a helical portion, said confrol member being
adapied for releasable connection with the ram-
mer by means of said splined elemenis whereby
said control member will reiease said ragminer at
2 predetermined portion of its movement,

27. A control member for a rammer of the type
described having a first splined element thereon,
said member comprising a tube including a sec-
ond splined element adapted to engage and dis-~
engage with saig first splined element, there being
a generally rectangular cpening 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 comprising two straight longitudinally-
extending end portions connected by a heligal
portion, said control member being adapted for
releasabie connection with the rammer by means
of said splined elements whereby said control
member will release said rammer at g bredeter-
mined portion of its movement.

28. In a rammer mechanism for g gun mounted
in a cradle for recoil, a support fixed on said
cradle, a rammer tubs, a control tube and a
torque tube, all said tubes being coaxially mounted
on said support, parallel with said gun, said con-
trol tube and toraque tube each having a helical
slot therein, with said control tube being rotat-
ably and axially slidably mounted on saidg sup-
port and said torgue tube being rotatably mounted
only in said support, a driving member secured
to said sun and engageable with said rammer tube
in recoil, means connecting said driving member
and said control tube for relative retation only,
& releasable connection between ramraer tube
and control tube, s rammer arm extending radi-
ally of said rammer tube, means forming a guide
vath on said support, 2 pin on said rammer tube
adapted to project through said helical slot in
sald 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 tuke
t0 a predetermined rotational position when dis-
placed therefrom by rotation of said forgue tube
as sald pin moves rearwardly with said rammer
tube in recoil, whereby said pin is compelled to
traverse said guide path and pivot said rammer
arm 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, & rammer réciprocable
adjacent and parallel with said gum, a driving
member connected for recoil ard 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-
mer 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
Fesilient contact means carried by said rammer
in angularly spaced relation about the axis of
said raramer, 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 raftimer moves in counterfecoil:

31. In & rammer mechanism for & guii mounted
for recoil and counterrecoil, a ranimer mounted
parallél with said gun, & driving member fixed
to said sun and engageablé with said rammer
to retract tHe same in response to recoil, means
holding said rammeér refractéd while said gun
and member return to battery;, and rigid and
resilient contact surfaces between said member
and rammer, said siirfaces being moved alter-
nately into alignment in & direction parallel with
the path of said rammier as said rammer is moved
in retraction and ramming movements, respec-
tively. o ,
OWEN W. MARLOW.
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