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I NVENTI ON The invention relates to a shell ramm ng -apparatus and in
particular although s not solely to a flick ramm ng apparatus for

di spl acing projectiles such as anmunition to be |oaded into a gun for
firing the same. BACKGROUND AND PRI OR ART In order to fire a projectile
such as ammunition froma gun, it is netessary to io0 load the projectile
to be fired into the barrel of the gun. For large caliber artillery
weapons of say, 105nm and ey % y manual | oadi ng of
the projectiles into the ?Eﬁ@'rﬁ*mﬁﬁﬁm&%}g&m$ However, such
manual loading is repetitive in nature and can be too slow for nodem
warfare . %E P ‘I‘?{E rlg cause physical injuries to the operator.
Such a | oading_function should preferably be 15 mechanised to m’lorove t he
rate of fire ahbBednvertiemeslatesierasheld ralpming apparatiaandnin particulascalthough

i mpl enent g6k dsleRCd & \fHcR vardffilhg GpparatiyToradisplaBingCplofetiledswh 8 ahfAlhitsh
Figure 1 ]| Iu trahes a rrec agésm a}sﬁ descrl bed in S 4956028 for | oading

amunitio ded dnto, 2. gug, % gun wherein a doubl e acting
hydraul i c ram I's used which acts directly onto the ammunition for

del.i very.p | ar arrangenent has been illustrated
in Fi guresﬁ%gkglgaw suc r| or g‘rt t he speed of delivery of the
ammuni tion is Hepedardort ﬁmam@eﬁahﬁ@lbas ammuiition from a gun, ithistngagssary to
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dellveredto I Sp i@ﬁ'ﬁg};@‘? t he gtoBrlat rti,ons o heqfﬁ; S
limits thwemogﬁaxm ahave. i it RormaaiTy done by, aranyel o

cyli Bder jédiites it the gundring! byer hinan op%EatonrriaIuwweeobmhl madeasl I@aahgw
may be neg t v

Wih ref of %ﬁﬂs@ﬁaﬁ&&se@dﬁ%ﬁe pd WPy I8 Tnileth VR 1 L MDY 30
mechani s neauise |physinal injusics te she operaten dSueh ad@edmgaﬁmohonfshoukl prefezably de
fC)r/Lg” zgnslgéd? i@ﬂﬁxﬁro‘ée' tHe 951539& fifdf arll " EFRAGH tThé‘refd}e C@&r’ié(ué %ﬁ%%hénéms

ta.nce1 stance Y, .over I C {9a IS 1n

engagerre SF’&P'F °(ﬂ° 15Y& aworgats or F%ml‘l"‘mmlq

3t rokedpr ?VI deElgmyeEhemhy@atasxla ltrrllébﬂants‘il@ras uhsdrﬂnedtcgnﬂasm?iw)}z&l fos loa%mI |
esire h ratus n she

and hence™ "‘I%@ %‘ R otp }l’F “ n%ﬁ?é‘[bg’g of %egf%ﬂg]t%ﬁquf g?‘?bgﬁg ?}Pg }f};éﬂ ‘fild‘f 58 ¢

cyl i nder 1su§esl| Wwiphch ylctseéseqﬂ)amnttaltlne amaniinitipnhfasf d@lheerxheRlepreshmatMnaof a

appar oSBT EpeTEHRAE S e auct RSSO, e
its conpaiPeeh At ve@/éaft Paaaﬁﬂnml%w fa?méhenawaemféﬁela/ dragli¢ zam

final delthdeisyntiksed:i Factartsuvhedsethe upbedac liclahivdraulic fuidycaabbe delivéied to
achieved ;4 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-wover a limted distance will place significant demands on the strength
of the apparatus. US Patent No. 5440966 di scl oses a nmechani sm whi ch
utilizes a pendulating arm to deliver material to a |oad station which
cooperatively engages the arm The nechanismis suited to transfer
ammunition froma storage station into a gun barrel 5 chanber and the
anmunition is ranmmed into the gun barret2chanber using a flick ram
‘mechani sm The nechani sm operates in cooperatlon wi.th an arm and enabl es a
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distance travelled 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 amother 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

r-l-




-3-.nmoved by the ram The arrangenent does not lend itself to an advant age
greater than tw ce the rans' displacenent nerely by adding a greater

|l ength of chain to then run around two further sprockets which say nay be
provi ded 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 presedt invention to provide a shel
ranm ng apparatus for displacing projectiles such as anmunition into a gun

wherein the displacementof an actuatoer is multi.plied to effect inproved
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appar atsus aemedihed.Ng: a base structure, an actuator having a portion fixed
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second |l ocation relative to sard ramm ng bl ock, at |east two pulleys
mounted for rotation to said means to nount, at |east one other pulley
mount ed f SUMMARYOFSPHE ENVENTIONed relative to said base structure,

wher ei i d | eelnt pat f i d first d. | ocat i | S |
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act uater \gﬁéﬁj’ga&ihﬁ@@ﬁﬁ?&@ﬁgiﬁ . least two pulleys a distance D, displace
1.d “second | ocatl

the cable at sa n a distance ("the ranmm ng di stance")
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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
pulley 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




delivery into the barrel of the gun. Preferably said ranm ng block is
noveabl e relative to said base structure in a |I|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
ramm ng bl ock is displaced in a directtéon parallel to the el ongate axis of
the barrel of sald gun and thereby displace the shell linearly and
coaxially with th Ly or loading the shell into the barrel
of the gun. 10 Pr g&%ﬁ"’i@?h%ﬁ@%% ure includes a loading tray to
provi de at | easPreferably stid renppingt blook tisensverble relative s saithbasst strseture in a
ramm ng blggdoring rt he retracted position. Preferably the |oading tray

provi des vertica ort to the shell during novenment of the ramm ng
bl ock' fromt hePK&lia 8id rynming b&qhﬂérmdqsgby tailsridxed forsaid bm straciice.
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two pull e dlgec etween sa1d 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




and-said at | east one other pulley in at |east a quadruple purchase
configuration to act between said actuator and said ramm ng bl ock.
Preferably said actuator is a hydraulic or pneumatic ram which noves said
nmoveabl e portion rectilinearly to said portion fixed. 5 Preferably said
hydraulic or pneumatic ramis double acting. Preferably a neans to return
said ranmi ng bl ock fromthe delivered position to the retracted position

i s provided. Preferably said nmeans to return said ramm ng bl ock consists of
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corresponding S tﬂlé/ mtﬁhpfymg effect provided by the second mentioned movement
transmission and multiplying arrangement and to thereby move sald rammmg 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 or
collectively, and any or all combinations of any two or more of said parts, elements 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.




BRI EF DESCRI PTI ON OF THE DRAWNGS 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 view of an alternative arrangenent of the present invention
wherein the rammng 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 invention as per figure
3, 10 Figure 5 is a perspective view of the configuration of the present
invention as shown in Figure 3 but wherein the rammng block is in a
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but wher eiifvdiifon WHEP ﬂféﬁﬁ?]’ﬂ%ﬁtﬁa ggﬁgbgﬂ&%aced, Figure 14 is a sectional
Vi ew o? t he ramn ng g(%l ce,or eypresen‘ Invention prior to the shell

bei ng rammed, AAGUIE §usea B § yigw afctheofliok varamesfofithgupresent innentiosr e rfor
t he ramm I&ga%gm:ghdwﬁinF gganced to the fully advanced condition. -7-

DETAILED DESCRI 18" i an ilfustration of another configutation of the ramymng davice of the

present invention wherein illustrated is only the movement transmission and multiplier

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
US4957028 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.




The-nost preferred formof the shell ranmm ng apparatus of the present

i nvention is as for exanple shown in figure -10 and 6. The ramm ng
apparatus consists of a base s structure 1 which can be engaged to a gun .
structure in a manner to provide the shell ranmmng apparatus in a node for
use wherein a shell can be linearly displaced by the apparatus towards the
barrel of a gun for loading the shell ifnto the barrel. The apparatus as
shown | oads the shells into the barrel of.the gun to in position, ready for

shown' n' 1 ELARRRDPDIBCRIPRIONY OF LR PrpfRIROCENBHBIfan(E, B8 v

el ongat e OMNne barrel of the gun. The ranming apparatus is

Do o Lol o, Yad fodsf Bretbirdd f0kf of the SfelhiButiils ale SERUHE bicslRY iiention

moveabl e rel atjve to ‘[ gun_structure to nove , !
posi ti on 18 8dobg¥ample shavet inifigrentd agd $nelhe raraming epparetup eonsitss of achase

when di spitarine B wHich lcah Bipérifageld @03 Bun shich8'Th ROmARREF Fé E‘?ow}iae the shell

preferably securel 15 at’ |l east rel at.ive re ructure o

fixed t ? the b .
the gun t JREVGIHECARRALItIS 18 3 mAde fop Hee wherginia shell ean bednsaely displased byihe
SPE| I k_t odeapp_aratusletomrdselthe)barmya ofua. gukhdor doading thppsi’{eal liigt_oi tﬁle bﬁﬁfetﬁr \f';\lhilf_l—%h
a In ls (& | ) I Stance a C
1(:) he rami ﬁ%%%%%‘%hgﬁﬁég%&} at | vge}%é%glg{go:ﬁgen?%t%ﬁeg@hé Pl)p‘a\ﬁ’lﬁf?ﬂ’ feady for
shorter t g-hdhe inear displagement ofifles shell alonghforséxamplertheemdsingstidven in
shor T 1 U1 : f
oadedopOgigure!7 i prefetablyecciixial WhE é?? iagg%f* theHEHL A e'i’drilg%tn@:r]l‘d&r% of*tgg barrel

present invention hence be classi| as, a | g appar
which is ¢\ [he ZuBElng pRaRiss is prafaably bxes fo sheoe'otrlwt@r%ﬁgthe gun bak

is _S;Jf fi ciah]art:athz_elgamay |tbe thoveable rrehﬁk'e?demepg&i F‘gﬁ“gf@ t@tr’_htﬁ/é jit t@ad@%away
osition | : . or.Cc n e altgfection o

8i spl ace rreﬂr.hm h%_??%ggflgobﬁ;@ Hﬁgﬁﬁltggm%a}%?ng t‘?beg% 9y Jﬁi @Faﬁﬂfb {FPQ\}@FI whepy

the shel | displacingia shelktosvards the guwthe ramminglapiparatay ispreferablyd séaurelyafiked

l'i neansdi gplaserdative By tHe Warkdl SttuchAB T8 He ?:5 %hk\fre%afe Qﬁalﬁ’r%eﬁcu?g%h? fravglled

hel | s BY 1€ e0culchre Heletich toaeaten isobatrelonf the gk 4he RamBAInEGPrasaIAds

ranm ng appefierdbly of BHdnd whicB Pm\ﬁdésiﬁaminihg distankRy (Witich is ﬁiépdlﬁfahcé‘ﬁﬁw}ﬁéh
e

30" i r vct s, BB Eblack s o SRR dudhgtiehl WCER sl Bgion s FiattercBmnahe

figure 6 tetpl distangedravelledtafche ishold immeashing ith doaxted: position within the lgaw. fDhe a
shell 540 ramasini ari8s | ' : i

y b2 sustp ra ?%@ rilfy JITK prpcht inVERAGP e hEARK bb il a3 & i
di r ect i on™HNBYHBE P}&/?B s which is,pEadldad teagcelprate amd) greate 3 velasityyof the shell
di spl aceabihiclpys sunfficientnionearapitafreints g@é—lédﬁédﬁi(%&%ﬁ to BVFAy Rﬁd&&’?ﬁ%ﬁﬁn{ e
b | by,;;35 t_ qQf ' lock 4 ta the.traill it
ohel | poote, SEBG T o Hpnb@IBRE i 066" dirieRighost dishiaesifemio baving 1o be
tLai ling fm_ﬁén’f@infgl@VighE Bnt:]lregdlsianccc:ulmvzﬁed by thedshedl. position as for exarrFI e
shown,d n fi gur ggﬁ,r gﬁ.‘gp - bl o [

in a (21? reg}tf ?tggqsélai el{le I e? .‘%(r)t tﬁ ax?’s %Htlger bgéﬁ’é ‘%@ef;"?@ %n%ﬁeﬁ%%ggégﬂg

t he ¢ i

o

I'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



barrel. The novenent of the shell by the ramming block is sufficient to
achieve a "free flight" of the shell for its engagenent wthin the barre
of a gun. 5 Associated with the base structure 1 is an actuator 5 as for
exanpl e shown in figure 3. The actuator 5 consists of a portion 6 -fixed
relative to the base structure and a noveable portion 7. The actuator 5 is
preferably a hydraulic or pneumatic ram&nd the fixed portion includes the
cyl i nder whereas the noveable portion 7 is the extension arm noveable
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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
controlled 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




of co-acting pulleys is to reduce bending nonents during the operation of
the ramm ng ‘apparatus of the present invention. It helps with the geonetry
and placenment of pulleys 5 to avoid any fouling. At |east one other

pulTey, and with reference to figure 3 preferably two other pulleys 11 are
provi ded to be rotatabl e about axes of rotation fixed relative to the base
structure. The pulleys 11 in conjunctio®-with the pulleys 8 and 8A and in
utilising a cable 12 spanning in operative arrangenent with said pulleys,
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fhe 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 portion 7 of the actuator

travels a distance D causing the ramming block 4 to travel a distance 4D. 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



ramm ng bl ock. Coaxial addition of further pulleys on the axle of the
novabl e nmenber is the nost preferred node of expansion of the nultiplying
effect. In this way the width 5 of the device is increased and since the
width of the pulleys is less than their dianeter, space wise it is nore
efficient than an expansion which is upwards (as for exanple show in
figure 10). Figure 9 shows another way-od- expansion. Alternative to using a
cabl e and puIIey arrangenent the present i nvention - may aIternativer use
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O\Aﬁe of the actuator 6) are operative for
delivering the rammer 4 and hence the shell towards the gun. Extension of the

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.



flight distance is about 1300mminto the barrel (shown in figure 15). By
the provision of a |onger ranm ng di stance whi ¢ch can be achieved in |ight
of the multiplying 5 arrangenent allowi ng a shorter stroke length for the
actuator, the acceleration of the shell is reduced to 5G Wth a shorter
stroke length the rigidity of the ramis not conprom sed and nost of the
conponents of the ramm ng apparatus of -the present invention are subjected
to | ower acceleration forces than those that are uItlmater appl i ed by the
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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.

30



a novenent transm ssion and nultiplier arrangenent conprising a cable fixed
at a first location relative to said base structurWond

| ocation relative to said ramm ng bl ock, at |east t ul I eys or
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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 1 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
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L o e
position ib t hA shelkramming apparatus as claimed in claim 10 wherein said axes of said two
20 pulleys are mounted to said moveable portion to be moved thereby in a collinear

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 is
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 1 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 1 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.




position is provided. 19. A shell ranm ng apparatus as clained in claim18
wherein said neans to return to said rammng bl Second)
novenent transm ssion and nultiplying arrangenent c -
(whet her said cable or another cable) fixed at a fliﬁmﬂmgﬂ“ Etlve to
sai d base structure and fixed at a second Iocation 0 said ramm ng

bl ock, at | east two pulleys nounted forl4-otation with said means to nount
of said 15 act uator, at |east one other pulley nounted for rotation about

an axis fi r ve S e

ment i oned abI éf Fﬁ?ILF‘ 1 mnégpﬂqrai& %’ qﬁélpgetdt fg‘r@ys% %IQV@%;% gﬁcﬁﬁgregh said
operative aengmamhydmmlmc eapnlemnatmmmmhmh muaveatsaidmoveable pogtibeys 20
and said €48 nﬂ Fs& one other pulley to, during displacenent
of said novea ort ) sa| d actuator djspl aC| ng said second nmentioned

at |east thdo pLA L ramming apparatus asdilaimed-ia daimy 16 svhareinysaid hydeanlicon e at

its Segongnbﬁﬁﬁhb%nﬁs%&b%m corresponding to the nultiplying effect
provi ded the, s nd nenti oned, novenent transm ss n an i plyi.n
ar r angene % ancﬁ?gﬁf aimadig Sl%hglsi? ﬁ&eﬁﬂ“tgao

t he novenangansfto setutn sada'adnhmtgdﬂockl frodw theﬁddmréd pesmongo Hppeeteactsd as
clained i i ein said at least two pulleys of said second
novenent ?’Pﬁ%@ﬁ%i}?‘&wagﬁd mul ti plying arrangement are nounted coaxially
with the a9.| edsshelvamminggpparhtustas dlaimad imeglaing h8 wheroimrsaid meanste weenon
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at least two pulleys mounted for rotation with said means to mount of said
15 actuator,
at least one other pulley mounted for rotation about an axis fixed relative to said
base structure,
wherein 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.
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