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The p_resent invention relates to-installations of auto- -

matic guns, and more particularly to automatic guns
equipped with a loading pendulum for féeding a round
of ammunition from a source of supply such as a hoist
to-the ramming position.

: In guns of the general kind above referred to as hereto-
- fqre_ known, the loading pendulum can swing freely be-
~tween a position fixed in relation to a stationary part of
the gun (supply position) and a position fixed in relation
to the elevating mass of the gun (ramming position).

Due to the high rate of fire of modern automatic guns a

Joading pendulum of this kind will swing from one posi-
tion into the other at a high rate of speed and may hence
‘be subjected to severe stresses. It is known to provide
two loading pendulums which alternately feed a round
of ammunition to the ramming position. The use of two
pendulums. permits a reduction of the swinging speed of
.each pendulum but requires an accurate synchronization
j'of the movements of the pendulums.

-~ It is an object of the invention to provide a novel and
,imp'roved gun installation of the general kind above
-referred to, in which the amplitude of the swinging move-
ments of the loading pendulum is continuously controlled,
whereby the rate of speed of the pendulum and the
stresses acting upon the same can be reduced.

- Arspecific object of the invention is to provide a novel
.-and improved gun installation of the general kind above

. referred to, in which the amplitude of the swinging move-
ments of the pendulum is continucusly and automatically
controlled in accordance with the elevational position of
the elevating mass of the gun (gun barrel) so as to reduce
said amplitude proportional to an increasing elevation of
~"the gun. barrel.. .

Ttis also a spemﬁc object of the invention to prov1de
a novel and improved. gun installation of the - general

kind above referred to, in which the swinging movements |

of the loading pendulum are so controlled that the arc of
the pendulum is always limited to a swing from the load-
ing ‘position- to the ramming position and vice-versa ir-
respective of the elevational position of the gun.barrel.

A further object of the invention is to provide a novel
and improved gun installation of the general kind above
referred to which permits elevation or depression: of the
elevating mass.of the gun without change in the position
of the loading pendulum which will remain in.its ram-
ming or loading position as the case may be, during eleva-
“tion or depression of the elevating mass.

A loading pendulum’assembly according to the inven-
tion may. be advantageously used for a single pendulum
installation and also for, synchronization of two alternate-
ly opérating pendulums.

Other and further objects, features and advantages
of the -invention will be poinnted out herelnafter and set
forth in the appended claims. constltutm part of the ap-
plication. .

- In the accompanying drawmg several preferred em-
‘bodiments' of the invention are shown by way of illus-
“tration and not by way of limitation.

In the drawing:

. FIG. 1 is a diagrammatic view of a gun installation ac-
- cording to the invention showing the loading pendulum
in its loading position.
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ture as guide track 9’.

2 i

FIG. 2 is a view similar to that of FIG. 1, but show-
ing the loading pendulum in its ramming position. .

FIG. 3 is a view similar to ‘that of FIG. 1, but showing
the gun barrel elevated from the horizontal position of:
FIG. 1. )

FIG. 4 is a view snmlar to that of FIG. 2, but show-
ing the gun barrel in elevated opsition. .

FIG. 5 is a perspective view of structure of a load-
ing pendulum assembly based upon the principle dlagram-
matically shown in FIGS 1 through 4, as usuable in prac—
tice and

-FIG. 6 is a diagrammatic view of a modification of
the pendulum assembly according to FIGS. 1 through 4.

In FIGS. 1 through 6 omnly those parts of the gun and
its mount are indicated that are essential for the under-
standing of the invention.

Referring first in detail to FIGS. 1 through 4, these
figures show part of the elevating mass 1 -of the gun and
more specifically ‘the recoil jacket and a-portion of -the
barrel of the gun. The non-elevating part of the gun
mount is shown at 2. The recoil jacket 1 is pivotally sup-
ported on a trunnion 3, the mounting for ‘which is not

‘shown. The supply of ammunition is indicated at 4 and

may be visualized at the top end of a hoist.
The loading pendulum assembly comprises a lever or a

for instance on trunnion 3 for pivotal movement in
unjson with the recoil jacket. ‘The other end of link
5is pivotally connected to one end of a guide link 6,
which is formed with a lengthwise guide grobve 8-and
mounts. at its other end a roller 7. Roller 7 is guided in
a ‘circularly curved guide track 9’ formed in a ‘guide link
or member 9, fixedly secured at one-end to the mon-
elevating part 2 of the gan. A loading pendulum 10
is pivotally mounted on the elevating miass. 1 of the gun,

“for instance on trunnion 3. The pendulum is extended by

a-link or-lever 21 pivotal in unison with the pendulum.
Link 11 is pivoted to one end of a driving bar or link
12. " The other end of driving link 12 mounts a roller 14
which is guided in a second curved guide track 15’ formed
in a guide member or link 15 and having the same curva-
Roller 14 also engages guide track
8 of link 6 and is 1engthw1se slidable in that guide track.
Guide member 15 is pivotal ‘about a-pivot pin 16 on the
non-elevating part 2 of the gun. The respective ends of

" guide members 9 and 15 are shown to.be in registry in

FIGS. 2 and 4.. The freg end of guide member 15 is
pivoted to a drive bar 17 which in turn is hinged.to a
reciprocatory lever 18 which should be visualized as being
driven by suitable power drive means (not shown), TLever

18 is driven by the drive means. from the position shown

. in FIG. 1 to the position in FIG. 2-and vice-versa.
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A buffer 13 is interposed in link 12 and serves to absorb
joints occurring between:roller 14 and driving guide mem-
ber 15 and also to compensate for possible backlash in the
transmission formed by the aforedescrlbed lmks and guide
members.

The loadlng pendulum assembly as herembefore de-
scribed, operates as follows:

Let it be assumed that the elevatlng mass 1 of the gun
is in the depressed horizontal position of FIG, 1, that
pendulum 10 is in the loading position and loaded with
a round of ammunition, and that it is desired to swing
the pendulum. from the loading position of FIG. 1 into
the ramming position of FIG. 2. To effect such. swing-
ing of the pendulum, lever. 18 is driven in’ clockwise di-
rection from the position of FIG. 1 into the position of
FIG. 2. The driving bar 17 will follow the movement
of the lever and accordingly the links and members of
the linkage assembly as previously described are displaced
from the position of FIG. 1 to the position: of FIG. 2.
More specifically, curved member 15 will be turned in
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clockwise direction taking along with it driving link 12
which is drivingly coupled by lever 11 to pendulum 10
whereby the latter is turned in counter-clockwise direc-
tion into the position of FIG. 2. Lever 5 will re-
main in its position, but roller 14 of link 12 Wwill slide
along guide track 8 towards the outer end thereof. - The
roller will also slide in gu1de track 15’ toward the free
end of said track.

The ratio of transmission is selected in the exemplifi-
cation according to FIGS. 2 and 4 so that guide members
9 and 15, links 6 and 12 and levers 5 and 11 are in reg-
istry when pendulum 10 is in its ramming position. . As is
evident, pendulum 19 in FIGS. 1 and 2 must turn through
‘an angle of 90° to reach the ramming position which is

the widest angle through which the pendulum must swing .

in the said position of elevating mass. -Accordingly, the
displacements relative one to another which the links and
members of the linkage assembly must- perform are also
the greatest possible displacements.

To return pendulum 19 from the position of FIG. 2
into the position of FIG, 1, lever 18 is driven in counter-
clockwise direction, that is, from the position of FIG. 2
into. the position of FIG. 1. - Such movement of the lever
compels -corresponding movements of all .the links-and
members drivingly cotipled therewith as is evident from
the previous description.

Driving lever 18 has been described as a rec1procatory
lever, but it is also possible to rotate the lever. The

drive means for the bar 17 can be an arbitrary one pro- -

vided it can give the guide member 15 the desired move-
ment between the two positions shown in FIGS. 1 and 2.

Let it now be assumed that it is desired to elevate-the
recoil jacket 1 from the horizontal position of FIG. 1
into the elevated position of FIG. 3 without movement
of: pendulum 1¢ out of its loading position.  As is evi-
dent from the previous description, elevation of the re-
.coil jacket ‘1 causes a corresponding turning cf lever 5.
The lever forces link 6 pivotally connected to it from
the. position of FIG. 1 into the position of FIG. 3 and
~yoller 7 of link 6 will ride upwardly in guide track 9.
The upward movement-of link-6 forces link 12 to follow
as its roller 14 is guided in guide track 8. - Hence roller
14 will also'ride upwardly in guide track 15. The cylin-
_drical curvature of guide track ‘157 is such that its center
is- the pivot point at-which lever 11 and link 12 are
joined to each other. Accordingly no turning force acts
upon pendulum 10 and the same remains in' the loadlng
position when and while the recoil Jacket of the gun is
elevated.

The same, though reverse action, occurs when the re-
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coil jacket is depréssed from the elevated position of ’

FIG. 3 into the horizontal position of FIG: 1.

Similarly, the gun may be elevated from ‘the horizon-
tal position of FIG. 2 into the elevated position of FIG. 4
and vice versa without moving the loading pendulum out
of its ramming position. As is shown in FIG.-2; guide
tracks 9" -and 15" are in regisiry at the beginning of the
elevational movement of recoil jacket 1. Link 6 will be

lifted when and while the recoil jacket 1 is elevated, but -

at the same time it takes along driving link 12 through
the same distance due to the coupling between roller 14
of driving link 12 and-link 6. As a result; the lifting
“movement of link 12 has no effect upon the position of
" pendulum 10. Similarly, a depression- of recoil ‘jacket
1 from the position of FIG. 4 into the position of FIG. .2
has no effect upon the position of the pendulum.

Let it now be assumed that it is desired to swing pendu-
Ium 10 from the loading position of FIG. 3 into the ram-
ming position of FIG. 4, . ‘Such movement is again effected

by driving lever 18 from the position of FIG. 3 into. the
position of FIG. 4 in clockwise direction. ' As'is-appareat,
- the arc through which pendulum 10 must turn to reach
- the ramming position is about half the arc of FIG. 1.
“While the arc through which lever 18 is turned is the
same in FIG. 3 as in FIG. 1, the action of such turning

60

‘have the shape of a plate of-e.g. triangular form.
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of lever 18 upon the linkage system is not the same as -

has been described in.connection with FIGS. 1 and 2.
Due to the aforedescribéd -displacement of link 6 and
12 during the elevation of recoil jacket 1, that is, the

. ratio of displacement of pendulum 19 relative to.lever 18,
_the ratio- of transmission is correspondingly reduced, as

is evident from-a comparison of FIGS. 1 and 3 or FIGS.
2 and 4. Hence pendulum 10 will ‘move through the

required -smaller arc in response to turning of lever 18 .

through its full arc. Upon complétion of the movement
of the pendulum-into the ramming position all the com-
ponents of the linkage assembly will occupy the position
shown in FIG. 4.

Similarly, the pendulum may be returned from the

ramming. position of-FIG. 4 into the loading position of .

FIG. 3 when lever 18 is returned from the position of
FIG. 4 into the position of FIG: 3.
As is-apparent from the previous description, the ratio

of ‘transmission which is transmitted from lever 18 to

the loading pendulum is- continuously controlled in ac-
cordance with the elevational position of the gun.

The: link 6 need not have the form of a bar but can
- The
track 8 in FIGS. 1-4 is shown straight, but it can have
a curved form and a direction which more or less corre-
sponds to the one shown in-FIG. 5.

The structure of the loading pendulum assembly of
FIG. 5 is evident from the previous description by refer-
ring to the corresponding reference numerals. . The only

- difference is that the mountings for guide members 9 and

15 are shown separate as this has been found to be more
practical from a manufacturing viewpoint. ‘It may also
be noted that in FIG. 5 the. guide tracks 9 and 15 are
shown double; links 6 and 12 are bifurcated and each
mounts two rollers 7 and 14 respectively.

In the arrangement of FIG. 6, the guide member 9 .of
the proceeding figures:is replaced by a link 19 which is
pivoted at one end to the non-elevated part of the gun
mount at 20. The other end of link 19 is'formed with a
-guide track 21 in which roller 14 of link 12 is guided
lengthwise slidable. * The track 21 can also have a curved
form and any switable direction.

other end to lever 5. 'As a result lever 5 will pull link
22 upwardly when the gun is. elevated whereby link 12
is compelled to ride up in guide track 15’ in a mianner
similar to-that described in connection with FIGS. 3 and
4.. The members 15, 17 ‘and 18 will function as pre-
viously described.

It will be obvious that the elevafmc' mass can. be de-

pressed from the position shown in FTGS 1,2 and 6 and-

elevated from the position in the said figures to a positicn
above 90°:

While the mventlon has been ‘described in detail with

-respect to certain now: preferred examples and embodi-

ments” of .the invention, it will be understood by those
skilled in the art after understanding the invention, that
various - changes- and modifications may be made- with-
out departing from the spirit and scope of the invention,
and itis intended, therefore, to cover all such changes

_and modification in the appended claims.

What is claimed. as new and desired to be secured by

“Letters Patent is:

i1.. A loading pendulum assembly for an elevating auto-
matic gun, said assembly comprising-a loading pendvlum
mounted on the elevating mass of the gun pivotal be-

<tween 4 loading position fixed .in reference to.=a sta-
,tlonary part. of the gun and a ramming position fixed

in reference to the elevational position of the elevating
mass of the gun, a drive member with rfeciprocating
movement -of predetermined amplitude, and variable ratio
transmission means -coupling said - drive ‘member with
said pendulum for pivoting the latter between said posi-
tions in response to movement of said drive  member,
said transmission means comprising a curved first guide

) Link 6 is replaced by -
_a link 22 which at one end is linked tolink 19 and at the
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link pivotally mounted on a stationary part of the gun
and coupled to said drive member for swinging said first
link through an arc of predetermined amplitude corre-
sponding to said movement of the drive member, a
second link - slidably guided at one end in said first. link
and pivotally linked at the other end of said pendulum
to transmit the movement of the first link to the second
link, the position of said one end of the second link in
the curved first link in reference to the pivot point there-
of -controlling the ratio of transmission of said trans-
- mission -means, and a third link linked at one end to the
elevated mass for control by the elevation position there-
of ‘and ‘engaging said guided end of the second link to
vary the position of said second link in reference to the
pivot point thereof in accordance with the elevational posi-
tion of the elevating mass of the gun, thereby controlling
the pivotal movement of said loading pendulum corre-
“sponding to the elevational position of the gun.
’ 2. An assembly according to claim 1 wherein said
transmission means further comprise a curved fourth link
fixedly mounted on a stationary part of the gun, the other
end of the third link being slidably guided in said fourth
link to vary the position of said guided other end of

the third link in accordance with the elevational posi- -

tion of the elevating mass, an intermediate portion of
said third link engaging the guided end of ‘the second
link to displace said guided end in.reference to the first
link in accordance with the elevational position of the
elevating mass thereby correspondingly changing the ratio
of transmission of said transmission means.

3. A loading pendulum assembly for an elevating
automatic gun, said assembly. comprising a loading pen-
‘dulum mounted on the elevating mass of the gun pivotal
between a loading position fixed in. reference to a sta-
tionary part of the gun-and a ramming position fixed in
reference to the elevational position of the elevating
mass of the gun, a drive member with reciprocating
movement of predetermined amplitude, a first link in-
cluding a curved guide d¢rack pivoted at-one end to-a

stationary part of the gun and coupled at the other end’

10

)
and a fourth link including a curved guide track fixedly
secured to a-stationary part of the gun, the other end
of said third link slidably engaging the guide track of
said fourth link for displacement along said track, an

-intermediate portion of the third link forming a guide

track, - the - guided end .of the second link slidably en-
gaging said guide track to position said second link in
the curved guide track of the first link in accordance
with the angular position of the pendulum thereby con-
trolling the extent of the pivotal movement of the pen-
dulum in response to a movement of the drive member,

4. A loading pendulum assembly for an elevating auto-
matic gun, said assembly comprising a loading pendulum

" mounted on the elevating mass of the gun pivotal be-
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tween a loading position fixed in reference to. a stationary
part of the gun and a ramming position fixed in reference
to the elevational position of the elevating mass of the
gun, a. drive member with reciprocating movement of
predetermined amplitude, -a first link including a curved
guide track pivoted at one end to a stationary part of
the gun and coupled at the other end ‘to said drive
member for pivoting said link through an arc correspond-
ing to said amplitude of the drive member, a second
link engaging at one-end said curved guide track slid-
able along the same, the other end.of the second link
being coupled to said pendulum for pivoting the same
corresponding to the pivotal movement of the first link,
the position of the end of the second link guided in
the curved guide track of.the first link -controlling the
extent of the pivotal movement imparted to the pendulum
by a pivotal movement of the first link in response to a
movement of the drive member, a third link pivoted on
one end to a stationary part of the gun, said third link"
including a guide track slidably engaged by the guided
end of the second link to displace said guided end in
both the guide track of the first link and the guide track
of the third link in-accordance with-the pivotal position

" of the third link, and a fourth link pivoted at one end .

40

to said drive member for pivoting said link through an -

arc corresponding to said.amplitude of the drive mem-
ber, a second link engaging at one end said .curved
guide track slidable along the same, the other end of
the second ‘link being coupled to said pendulum for
pivoting - the same corresponding to the pivotal move-
ment of the first link, the position of the ‘end of the
second link guided in the curved guide track of the
. first link controHing the extent of the pivotal movement
- imparted to the pendulum by a pivotal movement -of
the first link in response to a movement of the drive
- member, a third link coupled at one end to said elevat-
ing mass for displacement of said third link in accord-
ance with the elevational position of the elevating mass,

to said elévating mass for pivotal movement of-the -
fourth link in accordance with the elevational position
of the elevating mass, the other end of the fourth link

~ being pivoted to said third link to position the -guided
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end of the second link in’ accordance with the angular
position of the elevating mass thereby controlling the
extent of the pivotal movement of the pendulum in re-
sponse to a movement of the drive member.
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