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I nvention relates to a shell ramm ng apparatus and in particular Pthb&%
5 not solely to a flick ramm ng apparatus for displacing projectiles such
as anmunition to be |loaded into a gun for firing the same. BACKGROUND AND
PRIOR ART In order to fire a projectile such as ammunition froma gun, it
I's necessary to 10 load the projecti-le to be fired into the barrel of the
gun. For | arge cali ber arti |l ery weapons of say, 105mm and above, this is
normal |y done by manual rojecti to the gun barrel by
a human operator. Howevera %g%ﬁﬁﬂﬁ i’g’ﬁégsmégetitive in nature and
can be too slow for m)dern warfare . It may also potentially cause

physi cal_. Lnjurd Such a | oadi ng function should
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of a gurﬁoh;hé@@led intaje gbhdombringdghei§amaul ic ram is used which acts directly
onto the amunition for delivery. Representation of a 20 simlar
arrangenent._has been ill d in Figures 15 and 16. In such prior art,
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and displaced from the appropriate portions of the cylinders limits the speed at which

the hydraulic piston can travel within the cylinder of the ram. For rapid operation,
25 complicated cylinder design may be needed in order to achieve good acceleration and
delivery speeds. With reference to Figures 12 and 13, it can be seen that this type of
mechanism will require a greater demand on acceleration of the hydraulic cylinder over
distance Y in order for the projectile to carry itself a free flight distance X. The
distance Y, over which the ramming block is in engagement for acceleration of the
30 shell is limited to the length of stroke provided by the hydraulic cylinder. Where
compact design is desired, the apparatus is normally no longer than the length of the
shell and hence in such prior art apparatus the length of stroke of the hydraulic cylinder
is slightly less than half the length of the shell. Should a longer length of stroke be
desired, then the overall length of the apparatus would be greater than the length of the
35 shell hence effecting its compact nature. Greater demand for acceleration to achieve a
certain final delivery velocity and where such acceleration is only able to be achieved



-2 over alimted distance will place significant demands on the sgafgg h
of the apparatus. US Patent No. 5440966 di scl oses a nechani sm whi 2004
utilizes a pendulating armto deliver nmaterial to a |oad station which
cooperatively engages the arm The nechanismis suited to transfer
amunition froma storage station into a gun barrel 5 chanber and the
anmmunition is rammed into the gun bareel chanber using a flick ram
mechani sm The nechanlsn1operates in cooperation with an arm and enables a
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ar r angengmich itfe aauftioh9s BAStedFor itd AelrydinspihraseBe askenithe Fat@h.t ;mthe
di st 3RS 4754688 the hydraulic ram acts on the arm which is pivotable about point 9. The
distance traveiled by the end of the arm is greater than the distance travelled by the
hydraulic ram. The devices of US 4957028 and US 4754688 may provide a full stroke
delivery of the ammunition into the breech assembly or may provide a reduced stroke
relying for full delivery on the inertia of the projectile thereby flicking the projectile
30  into the breech assembly.

In US 3241447 there is described the use of a chain and sprocket arrangement
wherein two sprockets are able to be displaced by a ram. The chain is fixed at one
point and drives a catch which engages with a shell at another point. A first sprocket is
provided to act on the chain to displace the catch for moving the shell forward and

35 another sprocket is provided to return the catch to the original position. The
arrangement is such as to provide a double displacement of the catch to the distance



3 0 JUL 2004 -3 noved by the ram The arrangenent does not |end itsglf o]
an advantage greater than tw ce the rans' displacenent nerely by a 8?“@5@W
greater length of chain to then run around two further sprockets which say
may be provided coaxial with and to nove wth the first two sprockets. A
di spl acenent of twi ce the ranms displacenent is still 5 maintained.
Accordingly it is an object of the present invention to provide a shel
ranm ng apparatus for displacing projectiles such as anmunition into a gun
wherein the | displacengengt of an actuator iz@gﬁlti lied to effect inproved
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secdfd IMSELRNEAS &t # Y RO+ anmi ng block , at |east two pul | eys

nounted for rotation to said neans to nount, at |east one other pulley

nount edsf[mé\plg%\?i@p 'PﬁMNV@Wi nNfixed relative to said base structure |,
ca

wher ei n ‘sai e Internediate of said first and second I qcations is _in
30 oper at i ve [BAghtse#ePRCt e IPrasnt Iitentigaons e Bud |SB§/@ CHRENIERAPPaTatie 4ok
one ot hespidAidaf ispPacestitirit R adihenl tacafRNd gah fBabarapating 120d iguanvich saal d
act uat or v@,ltch di sg aces sai.d at |least two pulleys a distance D, displace
t he 18 abPBethsald ARPATARB SRPRIGHAR on a di stance ("the rammi ng di stance")
correspondi ng Yase stracturel ti pl yi ng effect provided by the novenent
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bl ock froma r : p ] , I'vered position )l acenent
of said shell povirdsnavablguelative tptsgid portion fixed between a first point and a

second point which are at an actuation distance D apart,
20 a ramming block to act on and displace a shell towards said gun,
means to mount at least two pulleys to said movable portion of said actuator
to be moved by said movable portion a distance D,
a movement transmission and multiplier arrangement comprising
a cable fixed at a first location relative to said base structure and fixed
25 at a second location relative to said ramming block ,
at least two pulleys mounted for rotation to said means to mount,
at least one other pulley mounted for rotation about an axis fixed
relative to said base structure ,
wherein said cable intermediate of said first and second locations is in
30 operative engagement with said at least two pulleys and said at least one other
puliey to, during displacement of said movable portion of said actuator which
displaces said at least two pulleys a distance D, displace the cable at said
second location a distance (“the ramming distance™) corresponding to the
multiplying effect provided by the movement transmission and multiplier
35 arrangement, to thereby displace the ramming block from a retracted position
to a delivered position for displacement of said shell towards the gun for its



3 0 JUL 2004 -4 delivery into the barrel of the gun. Preferably Sa'd3UJUL2m4
ramm ng bl ock is noveable relative to said base structure in a |inear
manner. Preferably said ramm ng block is guided by rails fixed to said base
structure. 5 Preferably said rails are linear rails and for use extend
substantially parallel to the elongate axis of the barrel of said gun such
that the ranm ng block is displaced i-aA-a direction parallel to the
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the direction between said first point and said second point.

Preferably said axes of said at least two pulleys are coaxial.

Preferably said axes of said two pulleys are substantially parallel to each other.

Preferably said axes of said two pulleys are mounted to said moveable portion to

25  be moved thereby in a collinear relationship when viewed in a direction of the axes.

Preferably the axes of said at least two pulleys are provided to said means to
mount to move by said moveable portion of said actuator in a non collinear relationship
but in a relationship which is linear and parallel to each other, when viewed in a
direction of the axes.

30 Preferably said means to mount is in an axle onto which and coaxial to, the at
least two pulleys are mounted.

Preferably said at least one other pulley is mounted for rotation about an axis
fixed relative to said base structure, at a location more proximate to the retracted
position of said ramming block than the at least two pulleys mounted for rotation with

35 said means to mount.
Preferably said cable is in operative engagement with said at least two pulleys



Preferably said cable is in operative engagenent with said at |east_two
Pulleys 3 0 JUL 2004 - 5 and said at |east one other pulley in at 58a&ﬁ2&u
guadrupl e purchase configuration to act between said actuator and said
ramm ng bl ock. Preferably said actuator is a hydraulic or pneumatic ram

whi ch noves said noveable portion rectilinearly to said portion fixed. 5
Preferably said hydraulic or pneunmati-é-ramis double acting Preferably a
nmeans to return said ramm ng bl ock fromthe delivered position to the

retracted ,positjon is prqgvide Preferably sajd means, to return sai
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transm ssion and 25 nultiplying arrangenent are nounted coaxially with the
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mul ti plyi ng aitileasyenentherRrdfegrmbliyted dodrotetors abautramuantis fixed gelativa toesgidn
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corresponding to the multiplying effect provided by the second mentioned movement
transmission and multiplying arrangement and to thereby move said ramming block
corresponding to the movement of said second location.

Preferably said at least two pulleys of said second movement transmission and

25  multiplying arrangement are mounted coaxially with the at least two pulleys of the first
mentioned movement transmission and multiplying arrangement.

Preferably said means to mount moves in a region between said at least one
other pulley of said second movement transmission and multiplying arrangement and
said at least one other pulley of said first mentioned movement transmission and

30 multiplying arrangement.

This invention may also be said broadly to consist in the parts, elements and
features referred to or indicated in the specification of the application, individually ot
collectively, and any or all combinations of any two or more of said parts, clements or
features, and where specific integers are mentioned herein which have known

35 equivalents in the art to which this invention relates, such known equivalents are
deemed to be incorporated herein as if individually set forth.



35 equivalents in the art to which this invention relates, such kno@g jii
equi valents are deened to be incorporated herein as if individually set
forth. 3 0 JUL 2004 -6 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is an
illustration of a prior art device is for exanple to provide by US

4957028, 5 Figure 2 is a prior art device as for exanple to provide by US
4754688, Figure 3 is a perspective vi-éw of an alternative arrangenent of
the present invention wherein the ramring block is in a retracted
position, Figure 4 is an illustrative representation of the configuration
of the two of the preferred four cables of the configuration of the
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present invention wherein illustrated is only the movement transmission and multiplier

e ramming device of the

20 arrangement for moving the ramming block from the retracted position to the delivered
position,

Figure 10 is an illustration of yet another configuration of the ramming device
of the present invention wherein illustrated is only the movement transmission and
multiplier arrangement for moving the ramming block from the retracted position to the

25 delivered position,

Figure 11 is a perspective illustration of the ramming device of the present
invention which includes a shell prior to being rammed into the barrel of a gun,

Figure 12 is a sectional view of a prior art apparatus similar in operation to
1US4957028 wherein the shell is in a pre-rammed condition,

30 Figure 13 is a sectional view of Figure 12 but wherein the ramming block has
been displaced,

Figure 14 is a sectional view of the ramming device of the present invention
prior to the shell being rammed, and

Figure 15 is a sectional view of Figure 14 but wherein the ramming block has

35  advanced to the fully advanced condition.
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maintained over the entire distance travelled by the shell.

25 With reference to figure 7, a shell may be placed for rapid linear displacement
by the shell ramming apparatus of the present invention in a loading tray 3. The
loading tray provides a guide to the shell as it is moved from a retracted position
towards the barrel by the ramming apparatus. The tray 3 provides at least vertical
support against gravity for the shell but preferably also provides support lateral to the

30  direction of travel along the axis 2. The tray 3 as for example shown in figure 6 may in
cross section have an operable mouth region to allow for a shell to be placed into the
tray in a direction lateral to the axis 2 or may be such or may require for the shell to be
loaded in an axial direction along the axis 2 from either end. The shell is linearly
displaceable by the ramming apparatus of the present invention towards the barrel by

35 engagement of a ramming block 4 to the trailing end of the shell positioned within the

tray 3. The ramming block 4 engages the trailing end of the shell when in the retracted



35 engagenent of a ranmmng block 4 to the trailing end of the shel
positioned within the tray 3. The ranm ng bl ock 4 engages the trallﬁﬂduéﬂWL
of the shell when in the retracted 3 0 JUL 2004 - 8 position as for

exanpl e shown in figure 6, and for linear displacenent, the ranm ng bl ock
travels in a direction parallel to the axis 2 thereby delivering the shel
towards the barrel. The novenent of -8BRe shell by the ramm ng block is
sufficient to achieve a "free flight of t he sheII for its engagenent
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25 axes of the pulleys is substantially transverse ( preferably at 90 degrees) to the direction
of movement of the shell. The axes are in use preferably horizontal but the entire
configuration may be placed on its side such that the axes are vertical.

Figures 9 and 10, show alternative arrangements of the present invention wherein a
single direction displacement of the ramming block is provided by the arrangement.

30 However in the most preferred form the movement of the ramming block is
controlied both ways between the retracted position and the delivered position and visa
versa. With reference to figure 3 there is accordingly provided on the moveable
member 7 at least two pulleys 8 for delivery and at least two pulleys 10 for retraction.
A duplication of the pulley arrangement is preferably provided on each side of the

35 rectilinear axis of movement of the moveable member and accordingly at least two
pulleys 8A and 10A are provided for delivery and retraction respectively. The



A duplication of the pulley arrangenent is preferably provided on each side
of the 35 rectilinear axis of novenent of the noveabl e nenber and ZUJULGZW
accordingly at least two pulleys 8A and 10A are provided for delivery an
retraction respectively. The 3 0 JUL 2004 duplication which provides a pair
of co-acting pulley and cable arrangenents is substantially a mrror inage
about a plane vertically through the-axis 2. The provision of co-acting
pulleys is to reduce bend| ng nonments during the operation of the ramm ng
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25 pulleys 10 (101, 102} in both directions allows for the actuator to control movement of
the ramming block 4 in both directions between the retracted (figure 6) and delivered
(figure 8) positions. In the configuration where a quadruple purchase is provided by
the cable and pulleys as shown in figure 3 and 5, the moveable postion 7 of the actuator
travels a distance D causing the ramming block 4 to travel a distance 4I3. This effect is
30 provided by a doubling of the cable twice about at least one stationary pulley (
preferably two but where one is optional and used to redirect the cable as shown in
figure 6) and two moving pulleys where one point of the cable is fixed and the other is
provided to displace the shell. Such points of the cable are preferably the distal ends
but need not necessarily be so. With the addition of further pulleys multiplication in

35 multiples of two of the distance D to effect motion of the ramming block 4 can be
achieved. For example with the provision of three pulleys for both the delivery and




provi ded to displace the shell. Such points of the cable are preferably the
di stal ends but need not necessarily be so. Wth the addition3@flULuitiher
pulleys multiplication in 35 nultiples of two of the distance D to effect
notion of the ramm ng block 4 can be achieved. For exanple with the

provi sion of three pulleys for both the delivery and 3 0 JUL 2004 - 10
retraction directions on the noveabl€l0nenber 7 (i.e. six pulleys in total
or twelve if mrrored about the vertical mrror axis) can create a
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delwcrmg the rammer 4 and hence the shell towards the gun. Extension of the

1ts co actmg cable on the other side of the actuator 6) are operative for

25 movable portion 7 as a result of an application of hydraulic pressure in the cylinder
causes the pulleys 8, 8A to displace away from the pulleys 11, 11A. The cable 12
spanning between the pulleys, fixed at point 13 to the ramming structure and at point
14 to the ramming block 4, causes the ramming block to travel to its delivered position
as for example shown in figure 5. The displacement of the ramming block 4 is

30  proportional to the displacement of the pulleys 8, 8A and in the configuration as shown

in figure 3 and 5 is a quadruple displacement of the displacement of the pulleys 8, 8A.
The shell is accelerated from rest in the retracted position to be accelerated by the
rammer of the present invention such that although the stroke of the actuator is for
example only 200mm, the resultant ramming stroke of the ramming block 4 is in fact

35 multiplied by 4 and increased to 800mm. The velocity and acceleration aspects of the
movement are hence also proportional to the multiplying factor.




in figure 3 and 5 is a quadruple displacement of the displacenment of_the

pul leys 8, 8A. The shell is accelerated fromrest in the retracted 30 JUL 200
position to be accelerated by the rammer of the present invention such

t hat al though the stroke of the actuator is for exanple only 200mm the
resultant ramm ng stroke of the rammng block 4 is in fact 35 nultiplied by
4 and increased to 800mm The vel ocitly-and accel erati on aspects of the
novenent are hence also proportional to the nultiplying factor. 3 0 JUL
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velocity as applied by the ramming block 4 to the shell) reduces the forces at the

ramming block and on the cable attached to the ramming block. Thus, the ability to
avoid heavy reinforcement to the whole structure leads to weight saving. The overall

25 length of the apparatus is also not needed to be significantly longer than the shell,
hence providing compact design.




CLAIMS 1. A shell ramm ng apparatus for rapid |inear displacenent %f TU !
shell towards a barrel for loading said gun with said shell, said 0 JUL 2004
apparatus conprising: a base structure, 5 an actuator having a portion
fixed relative to the base structure and a novable portion novable
relative to said portion fixed between a first point and a second point

whi ch are at an actuation distance Dlapart, a ranm ng block to act on and
di spl ace a shell towards said gun, nmeans to nount at |east two pulleys to
sai d m)\@l?li rtion of said actuator to to be noved by said novable
portion & nce D, a novenent transm ssion and nultiplier arrangenent
conpri silng a /caldlerdmmen appa&afdsrfer rdpod dmneand isplaatment dDa skeltl thasels a
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di spl'acenent o arre Its 25 delivery into the
barrel of thé masement tAaIssmnsmorlmrngt Phisa AEFRDSCTASNCGANPREYNEN ¢l ai m |

wherein said rammi ng éabp&iixed &t BYRaABERi grerabiived §h1§%‘a§ie beseusd an¢ ke in
a linear nmanner. 3. A shell ‘ranm ngee] tpga atu& as cl albrrecli%ln clains | or 2
wherei n said rami ngt 2BFoKd fosatien &1 sl LanmiRg b{ofksai 0 base
structure. 30 4. A shbjast neorpuligysagpanatusr estatbmtored dimeaisabma8umbyer ei n
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the el ongate axis o un suc e ranmng block is
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tot he shell, sp:faces Lt £99%st two pulleys a distance D, displace the cable at said
second location a distance (“the ramming distance”) corresponding to the
multiplying effect provided by the movement transmission and multiplier
arrangement, to thereby displace the ramming block from a retracted position
to a delivered position for displacement of said shell towards the barrel for its

25 delivery into the barrel of the gun.

2. A shell ramming apparatus as claimed in claim 1 wherein said ramming block
is moveable relative to said base structure in a linear manner.

3. A shell ramming apparatus as claimed in claims | or 2 wherein said ramming
block is guided by rails fixed to said base structure.

30 4. A shell ramming apparatus as claimed in claim 3 wherein said rails are linear
rails and for use extend substantially parallel to the elongate axis of the barrel of said
gun such that the ramming block is displaced in a direction parallel to the elongate axis
of the barrel of said gun and thereby displace the shell linearly and coaxially with the
barrel of the gun for loading the shell into the barrel of the gun.

35 5. A shell ramming apparatus as claimed in any one of claims 1 to 4 wherein said

base structure includes a loading tray to provide at least vertical support to the shell, at




- 13 least whilst the ranmng block is in the retracted position.

shell ranmm ng apparatus as clainmed in claim5 wherein the | oading tr X% 0
provi des vertical support to the shell during novenment of the rann1ng @
fromthe retracted to the delivered positions. 5 7. A shell ramm ng
apparatus as clainmed in clains 5 or 6 wherein said | oading tray provides
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bl ock. relationship when viewed in a direction of the axes.
12. A shell ramming apparatus as claimed in claim 10 wherein the axes of said at
least two pulleys are provided to said means to mount to move by said moveable
portion of said actuator in a non collinear relationship but in a relationship which 1s
25  linear and parallel to each other, when viewed in a direction of the axes.
13. A shell ramming apparatus as claimed in any one of claims 1 to 12 wherein said
means to mount is in an axle onto which and coaxial to, the at least two pulleys are
mounted.
14. A shell ramming apparatus as claimed in any one of claims | to 13 wherein said
30  at least one other pulley is mounted for rotation about an axis fixed relative to said base
structure, at a location more proximate to the retracted position of said ramming block
than the at least two pulleys mounted for rotation with said means to mount.
15. A shell ramming apparatus as claimed in any one of claims | to 14 wherein said
cable is in operative engagement with said at least two pulleys and said at least one
35 other pulley in at least a quadruple purchase configuration to act between said actuator

and said ramming block.




3 0 JUL 2004' 14 16. A shell ramm ng apparatus as clained in any onge of
clains 1 to 15 wherein said actuator is a hydraulic or pneumatic r &bh i 2604
noves sai d noveable portion rectilinearly to said portion fixed. 17. A
shel |l ramm ng apparatus as clainmed in claim 16 wherein said hydraulic or 5
pneumatic ramis double acting. 18. A shell ramm ng apparatus as clained in
any one of clains 1 to 17 wherein a -heans to return said ramm ng bl ock
fromthe delivered position to the retracted position is provided. 19. A
shel | r i ng, a ratus as clainmed in.claim18 wherein said neans to return
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A shell rapping apparatus as clainmed in clains 19 or 20 wherein means to
mount nmoves Tn a region between said at |east one other {gul | ey of said
second noverféirast paggHies Pulsy apeunted fopiojating ahqui sy emimbixethetlsdyeltamsaifeast
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plying wheregl said second mentioned cable intermediate of said first and second

locations is an operative engagement with said second mentioned at least two pulleys

20 and said second mentioned at least one other pulley to, during displacement of said
moveable portion of said actuator displacing said second mentioned at least two pulleys
a distance D, displace said second mentioned cable at its second location a distance
corresponding to the multiplying effect provided by the second mentioned movement
transmission and multiplying arrangement and to thereby move said ramming block

25  corresponding to the movement of said second location.
20. A shell ramming apparatus as claimed in claim 19 wherein said at least two
pulleys of said second movement transmission and multiplying arrangement are
mounted coaxially with the at least two pulleys of the first mentioned movement
transmission and multiplying arrangement.

30 21. A shell ramming apparatus as claimed in claims 19 or 20 wherein means to
mount moves in a region between said at least one other pulley of said second
movement transmission and multiplying arrangement and said at least one other pulley

of said first mentioned movement transmission and multiplying arrangement.






