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EXEMPLARY CLAIM

1. A loader for a gun, comprising an arm pivoted at
one end for swinging motion with respect to said gun,
a carriage supported by said arm for reciprocating mo-
tion thereon, a telescoping member pivoted at one end
for swinging motion with respect to said gun, said tele-
scoping member being pivotally connected at its other
end to said carriage, said telescoping member being
operable to be retracted and extended, latching means
carried by said carriage for latching said carriage to
said arm for preventing motion of said carriage with
respect. to said arm, and latching means carried by
said arm for unlatching the first said latching means
and simultaneously latching said arm against swinging
motion with respect to said gun.

6 Claims, 10 Drawing Figures




3,884,119

5

-

SHEET 1 OF

B

PATENTED RAY201g7

-~

/

Z
AR & AR TS

ALY Aua

ROBERT L.ZOUCK
INVENTOR.

G L }.‘W
ATTORNEY

4
f




&
~f

11

+

L.

-1

Ot

3,88

A

22

SHEET 2 0F S

0os

Ay
."sTCOi‘

s

s

T
cAiL

ATTORNEY

INVENTOR.

B‘_CZ.W ) %’4&"‘

ROBERT L.ZOUCK

@
~




3.884,119

2ATENTED NAY201875
SHEET 30F S
NN b SRR
] (O
r__ (o ¥ //‘4/\(@:"\ ,1///////// 3
g vy ™ 7
o r %,3 |/// O
)
O
L
<t
" Q
L.

ROBERT L. ZOUCK
INVENTOR.

A 7/

ATTORNEY



PATENTLDHAT 201875 3,884,113
SHEET 4 OF 5

© o~ ~

o ~ o Mo«

! 78 L7 71y S
Y

AN

1 /’ 4

\ [Te]
e

2

" RG.7

i | \E, Q¥ g 3 "
NINNN\\Jer=agz
‘%‘//— =

* "HG. 6

ROBERT L.ZOUCK
INVENTOR.

5= o Vil —

ATTORNEY



S ATENTED HAY 201975 3,884,119
SHEET S OF 5

)
—
T
o
< Lhgd
s O
A/~ ‘ Q)
E
2
./\/T\/ﬂ
T o o
-—L\, -
>
o W7 <
i 3
N N /¢ég2V 0
7 1|2 % .
") 5 O
/// @ % 4 F’ LT—'
S g ik
® 4/// ®
1
T ROBERT L.ZOUCK

" INVENTOR.

W o /Q%

ATTORNEY



3,884,119

1

LOADING DEVICE FOR GUNS

This invention relates to semi-automatic loaders for
artillery pieces and particularly to loaders for guns
mounted in tanks or other armored vehicles where
space is limited and rapid loading is desirable.

Because of the configuration of various types of ar-
mored vehicles, it is difficult and impractical for a han-
dler to lift and insert a relatively heavy shell in the
breech of the gun carried by the vehicle. It becomes
necessary, therefore, to provide mechanical means, ac-
cessible to the handler, upon which the shell can be
placed, and which will lift and insert and shell into the
breech of the gun to load it for firing.

It is the object of this invention therefore, to provide
a new and improved loader for rapid firing guns which
is simple, efficient, and rapid in operation.

The unique configuration contemplated by this in-
vention utilizes a sliding loading tray which is arranged
in conjunction with a single hydraulic cylinder for lift-
ing the shell, inserting it in the breech of the gun, and
returning it.to the loading position. As will be hereinaf-
ter more fully described, this is accomplished by
mounting the loading tray on a swinging arm upon
which the tray is allowed to slide. A member adapted
to be extended or retracted by a conventional hydraulic
cylinder is pivoted at one end to the gun structure and
at the other end to the tray. After a round has been
placed in the tray, the member is extended to swing the
arm and tray into loading position at the breech of the
gun. A latching arrangement locks the arm in position
so that subsequent retraction of the member is effective
to slide the tray toward the breech to insert the round
into the gun. Reextension of the member then slides the
tray to the end of the arm, at which point the tray is
latched in place on the arm and the arm is simulta-
neously unlatched, so that retraction of the member re-
turns the arm to loading position.

In the drawing: .

FIG. 1 is a view of the breech of a gun equipped with
the loader of this invention, showing the loader in posi-
tion to begin the loading cycle.

FIG. 2 is a view showing the loader latched in posi-
tion behind the gun breech at the beginning of the ram-
ming stroke.

FIG. 3 is a view showing the position of the loader at
the end of the ramming stroke. )

FIG. 4 is a detail view showing the position of the
latch elements with the loader in the position shown in
FIG. 1.

FIG. 5 is a detail view of the latch elements with the
loader latched into position behind the gun breech as
shown in FIG. 2.

FIG. 6 is a detail view showing the position of the
latch elements-at the end of the return stroke from the
ram position shown in FIG. 3.

FIG. 7 is a detail view of the latch elements during
the beginning of the downward swing of the loader arm
from behind the gun breech to the load position shown
in FIG. 1. .

FIG. 8 is a view looking at the rear of the loader when
in the position shown in FIG. 2 and showing the details
of the latching arrangement.

FIG. 9 is a cross sectional view taken along line 9—9
of FIG. 5. '

FIG. 10 is a cross-sectional view. taken along line
10—10 of FIG. 5.
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2

The loading device of the present invention is shown
in the drawings in conjunction with a conventional gun
1 fixedly carried by a gun cradle 2. The cradle shown
is for convenience in illustration only and is not essen-
tial to operation of the loading device, any convenient
type of gun mounting being suitable for use with the de-
vice herein described. :

The gun 1 is provided with a pair of journals 4 fixed
to opposite sides of the gun and which serve as pivots
for swinging arm 6. Arm 6 is composed of a yoke por-
tion 7 and a rearwardly extending slide tube 8. Each
arm of yoke portion 7 terminates in a bearing 9 carried
on one of the journals 4 so that arm 6 may swing about
the journals. Slide tube 8 carries a pair of slides 10 af-
fixed one to each side of the tube as shown in FIGS. 8
and 10. A shell carriage 11 is slidably carried on slide
tube 8 by means of slots or ways 12 which engage the
slides 10, as best shown in FIG. 8, so that carriage 11
is adapted for reciprocating motion along slide tube 8.
A conventional hydraulic cylinder 13 of the type hav-
ing an internal piston contained within the cylinder for
reciprocating motion therein in response to hydraulic
pressures introduced into the cylinder by means of hy-
draulic lines 14 and 15 is connected to bracket 16 ex-
tending from the underside of the gun breech 5, by
means of pivot pin 17. Piston rod 18 is attached to the
internal piston and may be extended or retracted within
cylinder 13 by suitably controlling the hydraulic pres-
sure. Rod 18 is attached, by means of pivot pin 20, to
bracket 19, which is carried by the underside of car-
riage 11. A latching mechanism 21, the function of
which will be more fully described hereinafter, is af-
fixed to the rearward end of slide tube 8.

Referring to FIG. §, it may be seen that the latching
mechanism 21 comprises a latch arm 22 pivoted by
means of pin 47 in a bifurcated bracket 23 which is
fixed to the end of slide tube 8. A detent lug 37 fixed
to cradle 2 is adapted to be engaged by latch arm 22 to
retain swinging arm 6 in the upper position shown in
FIG. 2. A striker arm 24 having a longitudinal slot 25
formed therein is also carried by pivot pin 47, the slot
25 allowing vertical motion of striker arm 24 with re-
spect to bracket 23. A lug 26 extends from the side of
striker arm 24 and engages the lower portion of latch
arm 22 upon counter-clockwise rotation of arm 24 as
viewed in FIG. 6. Torsion spring 27, which is carried by
pin 28 in bracket 23, exerts a force against the lower
end of latch arm 22 tending to rotate the arm 22 in a
clockwise direction against lug 26. A tension spring 29,
as shown in FIG. 9, is connected between bracket 23
and lug 30 on the striker arm 24 and serves to urge the
arm 24 to the upper limit of the travel allowed by slot
25. A swinging bifurcated yoke 31 is pivoted to bracket
19 by pin 33. Torsion spring 45, also carried by pin 33,
acts against pin 46 carried by the yoke 31 to urge the
yoke in a counter-clockwise direction. A latch bar 34
having a sloping upper surface 35 extends between the
arms of yoke 31. Detent lug 36 is fixed to the end of
slide tube 8 and is adapted to engage latch bar 34 as
will be hereinafter described, to prevent motion of car-
riage 11 toward gun breech 5.

Beginning at the position depicted in FIG. 1, the
complete loading cycle may now be described. A round
of ammunition 38 is placed in position with its rear end
in the carriage 11, the forward end of the round being
supported by tray 30 which is affixed to the upper side

- of slide tube 8. To initiate the loading cycle, hydraulic
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cylinder 13 is actuated to extend piston rod 18, thereby
swinging arm 6 about journal 4 upward into the ram po-
sition shown in FIG. 2 and bringing round 38 into align-
ment with the chamber of the gun 1. As arm 6 swings
into alignment with the chamber, the upper end of
striker arm 24 engages stop 42 which is fixed to the side
of detent lug 37, so that striker arm 24 is forced down-
wardly against the action of spring 29 to the limit of the
travel allowed by slot 25. A cross bar 43 carried by the
lower end of striker arm 24 engages the yoke 31 upon
downward motion of striker arm 24, swinging the yoke
downward to disengage latch bar 34 from detent lug
36. Simultaneously, latch arm 22 slides past detent lug
37, being deflected against the action of spring 27 by
the lug and then snapping back into latch position as
shown in FIG. 5. At the same time hydraulic cylinder
13 begins its return stroke, retracting piston rod 18.
Since arm 6 is now latched in its upper position and
yoke 31 has been disengaged from detent lug 36, re-
traction of piston rod 18 is effective to slide carriage 11
forward along slide rod 8, carrying round 38 forward
into the gun chamber. Retraction of the piston rod 18
is terminated at the position shown in FIG. 3, the iner-
tia of round 38 being sufficient to carry it the remaining
distance into the chamber of gun 1. At this point hy-
draulic cylinder 13 again extends piston rod 18, moving
carriage 11 back along the slide rod 8. As the carriage
approaches the rearmost position, yoke 31 engages
cross-bar 43, swinging striker arm 24 counter-
clockwise to the position shown in FIG. 6. Lug 26,
which is abutting the lower end of latch arm 22, rotates
the latch arm to disengage it from detent lug 37. At the
same time the upper end 41 of striker arm 24 is disen-
gaged from the lower surface of detent lug 37 and is slid
upward by action of spring 29 against the underside of
stop 42. Simultaneously with the above related action,
the sloping surface 35 of latch bar 34 strikes detent lug
36, deflecting the yoke 31 downward against the action
of spring 45 to allow latch bar 34 to pass the detent lug
36 and be snapped into latched position behind the lug
by the action of spring 45 when carriage 11 reaches its
rearmost position.

Retraction of piston rod 18 begins again at this point,
and since the carriage 11 is now latched against for-
ward motion on slide bar 8 and latch arm 22 is un-
latched from detent lug 37, as shown in FIG. 6, retrac-
tion of the rod 18 is effective to swing arm 6 downward
toward the load position. As arm 6 begins its downward
motion, striker arm 24 is maintained in position against
the underside of stop 42, by action of spring 29, and
slides with respect to latch arm 22 until yoke 31 re-
leases the cross bar 43. FIG. 6 shows the position of the
latch elements just before yoke 31 has released the
cross bar 43. As arm 6 continues to swing downward,
striker arm 24 is held against the underside of stop 42
until pivot pin 47 reaches the lower end of slot 25,
striker arm 24 then moving downward so that its upper
end, which has, until this point, been constrained from
movement by the sloping face 46 of detent 37, is free,
thus allowing striker arm 24 and latch arm 22 to be ro-
tated about pivot pin 47 by action of spring 27 to the
position shown in FIG. 4. When piston rod 18 is fully
retracted, arm 6 will have again assumed the loading
position so that the cycle may be repeated.

Because of the positive action of the latching ar-
rangement and the relative simplicity of the loading de-
vice, the loading action is extremely rapid, so that the
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rate of fire is limited only by the rapidity with which the
handler can lift a round of ammunition from a rack and
place it in the loading tray.

This unique design of a loading device provides a
simple, Tugged and efficient arrangement for lifting a
round of ammunition to the breech of a gun, and ram-
ming the round with the use of but a single hydraulic
cylinder.

while but one embodiment of the present invention
has been shown and described, it is to be understood
that many changes and modifications may be made
without departing from the spirit of the invention or the
scope of the appended claims.

I claim:

1. A loader for a gun, comprising an arm pivoted at
one end for swinging motion with respect to said gun,
a carriage supported by said arm for reciprocating mo-
tion thereon, a telescoping member pivoted at one end
for swinging motion with respect to said gun, said tele-
scoping member being pivotally connected at its other
end to said carriage, said telescoping member being op-
erable to be retracted and extended, latching means
carried by said carriage for latching said carriage to
said arm for preventing motion of said carriage with re-
spect to said arm, and latching means carried by said
arm for unlatching the first said latching means and si-
multaneously latching said arm against swinging mo-
tion with respect to said gun.

2. A loader for a gun, comprising an element pivoted
at one end for swinging motion with respect to said gun,
ammunition supporting means slidably carried by said
element for reciprocating motion thereon, an extensile

" element pivoted at one end for swinging motion with
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respect to said gun and pivotally attached at its other
end to said ammunition supporting means, latching
means for latching said ammunition supporting means
against motion with respect to said element, and sec-
ond latching means responsive to upward motion of
said element to unlatch the first said latching means
and to latch said element against swinging motion with
respect to said gun, ‘'said second latching means being
also responsive to motion of said ammunition support-
ing means toward the free end of said element to un-
latch said element for swinging motion with respect to
said gun.

3. A loading device for a gun, comprising means
forming a track, said track means being pivoted at one
end to a point fixed with respect to said gun to allow
swinging motion from a first position substantially par-
allel to the bore of said gun to a second position angu-
larly spaced therefrom, carriage means carried by said
track means for motion therealong, extensile means
pivoted at one end thereof to a point fixed with respect
to said gun and pivotally connnected at the other end
thereof to said carriage means, latch means for latching
said track means into said first position, whereby re-
traction and subsequent extension of said extensile
means will move said carriage means along said track
toward and away from said gun, and second latch
means for latching said carriage means to said track
means, whereby extension and subsequent retraction of
said extensile means when said track means is un-
latched will swing said track means between said first
and said second positions.

4. A loading device for a gun, comprising carriage
means for supporting a round of ammunition, an arm
carrying said carriage for sliding motion therealong,
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and pivoted at one end for swinging motion with re-
spect to said gun from a loading position to a position
aligning said carriage with the bore of said gun, exten-
sile means pivoted at one end for swinging motion with
respect to said gun and pivotally connected at the other
end to said carriage means, means for latching said car-
riage in place at the free end of said arm, so that exten-
sion or retraction of said extensile means will be effec-
tive to swing said arm between said loading position
and said position aligning said carriage with the bore of
said gun respectively, latch means effective when said
arm is swung to said aligned position to unlatch said
carriage and latch said arm against swinging motion
whereby retraction of said extensile means is effective
to advance said carriage along said arm toward the
breech of said gun and subsequent extension of said ex-
tensile means will move said carriage back along said
arm to the end thereof, said latch means being respon-
sive to such motion of said carriage to unlatch said arm
and latch said carriage in place on said arm whereby
subsequent retraction of said extensile means is effec-
tive to swing said arm to said loading position.

5. A loading device for a gun, comprising a swinging
arm pivoted at one end to said gun, an ammunition car-
riage carried by said arm for reciprocating motion be-
tween fore and aft positions thereon, means forming a
link connected at one end to said gun and at the other
end to said carriage, said link incorporating means for
varying the length thereof, and latch means comprising,
a detent carried by said swinging arm, yoke means piv-
otally carried by said carriage for engaging said detent
to prevent motion of said carriage along said arm, a
second detent fixed with respect to said gun, a latch
arm pivotally carried at the free end of said swinging
arm for engaging said second detent upon upward
swinging motion of said swinging arm to latch said
swinging arm in position behind said gun, said yoke
means being engageable by said latch arm upon upward
swinging motion of said swinging arm to be disengaged
from the first said detent, so that a decrease in the
length of said link will move said carriage to its fore po-

20

30

35

40

45

50

55

60

65

6

sition on said swinging arm, and subsequent increase in
the length of said link will return said carriage to its aft
position on said swinging arm, said latch arm being en-
gagable by said yoke means upon return of said car-
riage to its aft position to be disengaged from said sec-
ond detent, said yoke simultaneously re-engaging the
first said detent whereby subsequent reduction in
length of said link will be effective to swing said first
said arm downward.

6. A loader for a gun, comprising an arm pivoted at
one end for swinging motion with respect to said gun
between a lower and an upper position, a carriage sup-
ported on said arm for reciprocating motion between
a fore and an aft position thereon, a telescoping mem-
ber pivoted at one end to said gun and at the other end
to said carriage, first latching means comprising a de-
tent carried at the free end of said pivoted arm and a
yoke pivoted on said carriage for enngaging said de-
tent, second latching means carried by said arm and in-
cluding a first and a second element pivoted on a com-
mon axis on said arm for limited rotation with respect
thereto, said first element having freedom for limited
end-wise motion with respect to said pivoted arm and
said second element, spring means for urging said first
element to the upper limit of its end-wise motion, said
second latch means being positioned to engage said
yoke upon subsequent swinging motion of said pivoted
arm whereby to disengage said yoke from said lug, so
that retraction of said telescoping member will move
said carriage forwardly along said pivoted arm and sub-
sequent expansion of said telescoping member will
move said carriage rearwardly along said pivoted arm,
said first element being engageable by said yoke upon
such rearward motion of said carriage to be rotated in
a direction to disengage said second element from said
lug, said yoke simultaneously engaging said second lug
to latch said carriage against motion along said pivoted
arm so that subsequent rotation of said telescoping
member will swing said pivoted arm downward into

said lower position.
* * * * *
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