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ubFfﬁNG DEVI CE | N AN ARMOURED VEHI CLE FI ELD OF THE | NVENTI ON The
invention relates to a lifting device in an arnoured vehicle, having a

hol der which is engageable with a body 1o be raised and in particular a
shell, and a driven lifting elenent, b neans of which the holder can be
raised and | overed.  BAEKEBRENBEHCE AUEMRMOYRED | VERICLE S or ar nour ed
vehicles it is conventional practice for obtalnlng a HHX|nun1battIe
strength, Eggsu%gﬁagdhﬁégﬁﬁghount of ammunition or shells in a nagazine. A
shel | can weapon fromthe nmagazi ne either manual ly or
using so-called loading aids. As shells are relatively heavy, the nanual
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and Iomereg either by neans o raul ue to gravity in
conbi nat i ofadgadnand dewered: ng sprl ng, so that the shel I can be supplied from
the magazine to a rammer of the weapon. For reception by the |oading arm
the shell nust assume a predetern1ned position in the nagazine, which |eads
to a rearr 2ALKEREIHD g ko IIVENTION | 1 { he magazine and therefore to a
constructlonally conpllcated nmagazi ne structure, which involves high costs.
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but in the long term is not very effective.

A loading aid in the form of a substantially vertically pivotable loading
arm is known, which carries a holder, which is able to receive the shells.
The loading arm can be raised and lowered either by means of a hydraulic
cylinder or due to gravity in combination with a restoring spring, so that
the shell can be supplied from the magazine to a rammer of the weapon. For
reception by the loading arm the shell must assume a predetermined position
in the magazine, which leads to a rearrangement of the shells in the magazine
and therefore to a constructionally complicated magazine structure, which
involves high costs. In addition, the loading arm is not usable for random

_ raising and lowering of shells within the armoured vehicle and is conse-

‘)- quently not flexibly usable.

The problem of the invention is to provide a lifting device in an armoured
vehicle with which it is possible to receive and transfer in a simple and
flexible manner more especially shells.

SUMMARY OF THE INVENTION

According to the invention this problem is solved in that the lifting element
is a cable drivable by means of a winch and which is guided on a pivotable,



-2-  multiconponent articulated armand carries at its |lower end the

hol der . By neans of the pivotable, nulticonponent articulated armit is
possible to cover a large area of the interior of the arnoured vehicle, so
t hat each shell |ocated wthin the pivoti?g area of the articulated arm can
be taken up in sinple manner with the Iiffing device according to the

I nvention. As the |ifting elenent is a cable, the user can bring about
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second ar conponent In articulated manner to the other end of the
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component s~ I one another and superimpose themin a random
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According to a preferred development of the invention the articulated arm is
substantially pivotable in a horizontal plame. In order to raise afshell
from the bottom of the interior of the armoured vehicle, the articulated arm
is pivoted in the horizontal plane into a position in which the cable is
located substantlally above the shell. The cable preferably passes through
the articulated arm and extends substantially vertically downwards at its
free end. Thus, the vertical movement of the shell is solely determined by
the cable and the horizontal movement of the shell by the articulated arm.
This permits simple handling, because the user can perform the two movement
components independently of one another and superimpose them in a random

manner.

Preferably the articulated arm is fitted in the roof area of the armoured
vehicle, which leads to a relatively long, vertical extension length of the
cable. Through the transverse deflection of the cable this once again
enables a user to reach remote areas of the interior of the armoured vehicle

with the holder fitted to the cable.

In a special development of the invention the winch is formed by a per se
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lsn a special devel opnent of the invention the winch is forned by a per se
- -3- known servow nch. The servowi nch permts an el ectrical weight bal ance
enabl - ing the user of the lifting device to take up, nove and deposit in a
desired position the shell whilst involving relatively little force
expendi ture. The hol der for receiving tRe~shells can be constituted by
any random nechan- ism which permts a rapid reception or taking up of the

shell s and ensures the Sﬁﬁure hol di n thereof Preferabli t he hol der has a
r ecept acl €1HE FRRPERCR o TBR SFHTHRER ekt s AR qlectrdcab Welshte Balange i1k has
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acilitate t rt eve he invention, the holder is
ot hchan! y RSP o it speRtion,f HIChE 23 & S, PFL. coping, Srordry Tahe-
hol der canrense isemaded nanually fromthe cable and handl ed i n energency
operation. The operator can al so engage the holder wth a shell and handl e
or take up the sanme by neans of the handle fitted to the holder. In manual
oper at i on Whenj wsingm dpfiimgedevide reEprdihg dwe theo inventied dhe vusley wiilghgwiei ght
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hol der can have a further han for t secon per at
if the holder also carries a control device for the winch movement control,

80 that the user can control the shell raising and lowering from the holder
or even its handle. Advantageously the control device has an infrared trans—-
mitter fitted to the holder and said transmitter cooperates with a corres-
ponding infrared receiver of the winch.

If the electric drive of the lifting device and therefore the cable winch
fails, the operator located in the armoured vehicle would have to manually
transfer the shells. In order to facilitate this, in a further development
of the invention, the holder is detachably coupled to the cable. In the
case of an electrical fault the holder can be removed manually from the
cable and handled in emergency operation. The operator can also engage the
holder with a shell and handle or take up the same by means of the handle
fitted to the holder. In manual operation it is appropriate and helpful due
to the relatively high weight of a shell, if two operators can grip the
shell. For this purpose the holder can have a further handle for the second
operator.

So that the further handle has no hindering action in the normal operation

of the lifting device and so as not to take up excessive construction space,
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So that the further handl e has no hinderi ng action in the nornmal operation
of the lifting device and so as not to take up excessive construction

space, -4- according to a
further devel opnent of the invention the further handl e can be extended or
swung out froma position flush in the Hol*der . The lifting device cannot

only be used for renoving a shell fromthe naga- zine and for depositing it
in a ranmre instead ans of th i fting device _the shells can al so
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the arti CEL&E&%QyEQ&QLntageous development of the invention, the conveying mechanism
has a driven slide displaceably mounted on the entrance hatch. After the
shell has been deposited on the slide, the latter is moved into the interior,
so that the lifting device can directly remove the shell from the slide.

So that the entrance hatch is impeded to the minimum extent by the convey-
ing mechanism, the slide together with its guide can be fitted in pivotable
manner to the entrance hatch door and can be brought into an inoperative
position substantially freeing the said hatch. Thus, if the conveying
mechanism is not required, it is pivoted into the inoperative position,

where it is as close as possible to the inside of the door, so that the
effective cross-section of the entrance hatch is only insignificantly reduced.
When the conveying mechanism is in use it is folded down into its operating
position.

The lifting device is so positioned and designed that the articulated arm
covers all the essential areas of the interior of the armoured vehicle.

Thus, a shell or a round can be taken up from the slide used for loading the



covers all the essential areas of the interior of the arnoured vehicle.
Thus, a shell or a round can be taken up fromthe slide used for |oading
t he -5- ar mour ed vehicl e,
fromthe magazine, fromany point in the vehicle bottomarea and fromthe
conventional |y present turret magazi ne. TRe~shel| taken up by the hol der
can be deposited at any of the indicated |ocations and preferably in the
ramrer or d| rect weapon. BRI EF DESCRI PTI ON OF THE DRAW NGS
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t he ar nourexefeedtily| i ithe gapesrspectirectlyi wthe wWeagon.3 A detail plan view
of the interior of the arnoured vehicle. Fig. 4 A rear view of the
arnoured vehi cI e Fig. S A cross-section through the rear part of an
ar nour ed \ARIER|RESCRIBEFAN, OF cTHEPRAWINGSr| ON OF THE DRAWNGS Figs. 1 and 2
show an arrmoured vehicle 10 whi ch, in conventional nmanner, has a weapon 11

| ocated on_.a rotare/ urret 16. In the interior 19 of the turret 16 are
stored a pluGraes dgtaifs g foatyres @At nventianesn becsathbered from pegyazi ne 13

in a substsnibwingyddi@Ei@A6h f a4 icRBSBRmbM wdth trited Bk &n&@ﬁréﬁﬁg@r nour ed

vehicle 10.or are stored in the interior in a substantially
wherein show:

Fig. 1 A diagrammatic, part sectionally represented plan view of an
armoured vehicle.

Fig. 2 The interior of the armoured vehicle in a perspective view.
Fig. 3 A detail plan view of the interior of the armoured vehicle.
Fig. 4 A rear view of the armoured vehicle.

Fig. 5 A cross-section through the rear part of an armoured vehicle.

DETAILED DESCRIPTION OF THE DRAWINGS

Figs. 1 and 2 show an armoured vehicle 10 which, in conventional manner, has
a weapon 1l located on a rotary turret 16, In the interior 19 of the

turret 16 are stored a plurality of shells 14, which are either received in

a2 magazine 13 in a substantially horizontal orientation at the rear end of
the armoured vehicle 10 or are stored in the interior in a substantially
vertical orientation. The interior also contains .several prepared propellant
charges 15. To load the weapon 11, a shell 14 must be inserted in a rammer
12, with the aid of which the shell can be supplied to the weapon ll.

To be able to transfer the shells 14 into the interior of the armoured
vehicle 10, a lifting device 20 is provided. The lifting device 20 comprises

a two—-component articulated arm 21 with a first arm component 22a, whose one



Viertical orientation. The interior also contains-several prepared
propel l ant charges 15. To | oad the weapon 11, a shell 14 nust be inserted
in a ramrer 12, with the aid of which the shell can be supplied to the
weapon 11. To be able to transfer the shells 14 into the interior of the
arnoured vehicle 10, a lifting device 20 i's provided. The lifting device 20
conprises a two-conponent articulated arm21 with a first arm conponent

22a, WhOSEn@NEs fitted in articulated e
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therein. 132 HHEbai%s Lofated Fukprantially &m fobpLizental Bbﬁnﬂomdwehe mvon‘-r om
whi ch a cahlle tharevat.ends through the articulated arm 21 up to the front end
of the second arm conponent 22b and fromthere passes substantially
vertically downwards. At the |lower end of the cable 25 is positioned a
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pl aced on an_extendabl e drawer. In or er fo rranster a's from.the
magazi ne £3¢1nean Relixedniy the rPS?PQaﬁéemﬁbdrhel@ldPhésdbmalte@l asheritirol 4 i s
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and p05|t|oned b%e éhe user, that the free end of the second arm conponent
22b is poSPRFSheFveEnERmRELSER R Bt t?émg’helif‘frﬂe?o tSé“sf“’é&E?WééltteByt%ﬁb? ating

t he servohpbddr 2¢d whixhhobapetatsds whtH BecorkesywhathgURhfdarkd deSefderCad thOUNd
t he shell %é‘f) ? 1°3R. take up the latter. By operating the w nch 24,

acconpani e %e si mul t aneous pivoting of the articulated arm 21, the
shell 14 can be renoved fromthe drawer of the magazine 13 and placed in

t he "anTnBﬁcéé%ﬂing to fig. 2 the magazine 13 is constructed as a drawer magazine,
the individual shells l4 being placed on an extendable drawer. Im order to
transfer a shell 14 from the magazine 13 into the rammer 12 for the weapon
11, the desired shell 14 is extracted from the magazine 13 and the artic-
ulated arm 21 is so pivoted and positioned by the user that the free end of
the second arm component 22b is positioned somewhat above the shell 14 to be
received. By operating éhe servowinch 24 the holder 23 is then lowered
until it is placed round the shell 14 and can take up the latter. By
operating the winch 24, accompanied by the simultaneous pivoting of the
articulated arm 21, the shell 14 can be removed from the drawer of the
magazine 13 and placed in the rammer 12.

For clearly illustrating the pivoting area S in fig. 3, hatching is used
for the area which can be covered by the outer, free end of the second arm
component 22b of the articulated arm 21. However, as the cable can be
deflected by the user in the transverse direction of its longitudinal
extension with limited force expenditure, the area of the interior of the
armoured vehicle covered by this lifting device is further increased com-
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For cl-early illustrating the pivoting area Sin fig. 3, hatching is used

for the area which can be covered by the outer, free end of the second arm

conponent 22b of the articulated arm 21. However, as the cable can be

defl ected by the user in the transverse direction of its |ongitudinal

extension with limted force expenditurer fhe area of the interior of the

arnoured vehicle covered by this lifting device is further increased com
the entire interior
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13 into théermaveyd.12, the |ifting device 10 can al so be used for filling
the magazine 13. Use is in particular nade of a conveying nmechani sm 30, as
shown in figs. 4 and 5. On its back the arnoured vehicle 10 has an
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gui deway 3%sd@ pantéenlarsnddgeof3ad tanveyingl mechabisp §0i dedshown Hor figsadé ragdt he
magazine 13 with shells 14, a shell 14 is placed by an oper- ator |ocated
on the outside of the arnoured vehicle 10 on the slide 33 and then the

latter is ABVEa Backnire: AEroytrdi@akir1e 2l has Aghentranesn bakahc b nabigh ¢am jbst o
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or by neansbof a COéresggndiqﬁ drive nechanignl The shell 14 |ocated on the
slide 33 i BPWhBAEPE FBcliedly FHhan AFELSHGELILAAL edti They Ferey et Of Fienkelding 19
with the abrh 61 fsheodsttiidted slQuiddrayi3? bhathithe: BDidées3s 33 displioceadl o the
shel | 14. éydégising the shell by neans of the activation of the winch and
by pivotin % g articulated arm 21, the shell can be taken up fromthe
slide 33 and deposited in a desired drawer of the nmagazine 13. The

pi vot abl e ] t di th r i 0ss-_ible
to pivot tﬁae)‘ljggérlr%‘lqgt?éetlecon agﬁengg%e}gha@r?%%ggé'iaﬁtsgg%n I%ﬁ'gggir(%t%?v% fg)r(‘)s‘)l%-er
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17 into the armoured vehicle interior 19, which can take place either manu-

ally or by means of a corresponding drive mechanism. The shell 14 located
on the slide 33 is then gripped by the operator located in the vehicle
interior 19 with the aid of the lifting device, in that the holder 23 is
fixed to the shell 14, By raising the shell by means of the activation of
the winch and by pivoting the articulated arm 21, the shell can be taken up
from the slide 33 and deposited in a desired drawer of the magazine 13.

The pivotable mounting of the holding arm 31 on the door 18 makes it poss-
ible to pivot the complete conveying mechanism 30 into an inoperative posi-
tion, where it is as close as possible to the door 18, so that the entrance
hatch is substantially free and the entrance and exit is not impeded by the
conveying mechanism 30. The inoperative position of the conveying mechanism
30 is shown in broken line form in fig. 4.



eonveyi ng nmechani sm 30. The inoperative position of the conveying nechani sm
30 is shown in broken line formin fig. 4.

- 8- ' CLAIMS 1. Lifting device in
an arnoured vehicle, having a holder, which is engage- able with a body to
be raised, particularly a shell, and a dr Bven lifting el ement by neans of
whi ch the hol der can be raised and | owered, characterized in that the
lifting elenent is a cable (25) drivabl Jreans of a winch (24) and which
I's guided on a pivotable, nulticonponen culated arm (21) and carries
at its lower end the holder (14). 2. Lifting device according to claiml1,

char act e |2 ed i Byl o AL Saall & SERED GaHad § (RN Sl 1f Rkl
proj ecti ng " manner qeVi%ce®accor afng'® 6 clarm Mot 2°
char act er iabiel Wiph thiedyt be bear%iscadl aragticularly? 2) stedd, anfli x siclvennitiniponent

(222) Tittgdhdd & b 8t %eﬁmr?gggztcgn%e sl fud By ALEDURE BRI ARE

(10) and a second ar m-conpon- In articul ated nmanner to the

ot her end 18f thagethy Lifting mledepohern cablzaf25) dyivaple tiynmeassvolca wWoehr Gitdg

to one of LleselriiBglided ok a%l%@&%l%r | 261 ddhpbiilt Lﬂﬁicaﬂt‘eﬁtﬂﬁtm)ar m (21)
IS pivotable substantially in hori zont al _ pl.ane. 5. Lifting device

accor di ng ¥8 GRELIEr at Hdsc %Y’ieFrse“f e BolestaffPrerized in that the
articulated arm(21) is fitted in the roof area of the armour ed vehicle

10 6., Lift di f th
((:haa acteri Zekﬁfhf&gfe‘yj{c%ga%gg jré‘gl( g‘g)‘: 892@2531%?6%5 4128 'i}’FFcrL?IeaTret&car m

(21) and ailatdds afu €2lrrid myineadlInstleelynirofddting avahheal | y downwar ds.

3. Lifting device according to claim 1 or 2, characterized in that the
articulated ari (21) has a first arm component (22a) fitted in articulated
manner by its one end to the armoured vehicle (10) and a second arm compon-
ent (22b) fitted in articulated manner to the other end of the first arm
component (22a).

4. Lifting device according to one of the claims 1 to 3, characterized in
that the articulated arm (21) is pivotable substantially in a horizontal
plane.

5. Lifting device according to one of the claims 1 to 4, characterized in
that the articulated arm (21) is fitted in the roof area of the armoured
vehicle (10).

6. Lifting device according to one of the claims 1 to 5, characterized in
that the cable (25) passes through the articulated arm (21) and at its free
end extends substantially vertically downwards.

7. Lifting device according to one of the claims 1 to 6, characterized in
that the winch (24) is a servowinch.

8, Lifting device according to one of the claims 1 to 7, characterized in

that the holder (23) has a receptacle into which can be introduced the
shell (14) to be raised, as well as a locking element, by means of which the

L




?. Lifting device according to one of the clains 1 to 6, characterized in
that the winch (24) is a servow nch. 8. Lifting device according to one
of the clainms 1 to 7, characterized in that the holder (23) has a
receptacle into which can be introduced the shell (14) to be raised, as
wel |l as a | ocking el enent, by neans of whi%ch t he

-9- shell (14) can either be fixed in or released fromthe receptacle.

9. Lifting_deyi according to_claim8, characterized in that_the |ocking
el ement i ss'l}aeq'éi ég’l)a%aenaﬁirj?‘e?mlifnlfg’&% g’]l)r"?nﬁe-qleﬁﬁec?egr?mocfg? FGeERFeFLe:  10.
Lifting device according to one of the clains 1 to 9, characterized in that
a control gevi r ontrol, of, the w.nch (2 IS, con-

struct ed oﬂ' t %gf%ggddeewfig? ¥°%€é1 .tg L‘qua B 8%%%%“5‘58%#& %tt @1%?%:%:1&0,
char act er i ¢etteint) ishatdisplaceahiyr eduntedsi springslaaded fockingdboXtansmi tter, which
cooperates wth a corresponding infrared receiver of the wnch (24). 12.
Lifting device according to one of the clains 1 to 11, characterized in
that the hHl-d&ifylpg)devicejacenrdang o congpphe cclabies i bel9s (PBiracteriged Hnfti ng

devi ce accefadi AGohfrdiN@eviketfte SledhtPenint Qodtro1ChHANAE LRLER Q4 Nist Bl t he
hol der (23) has a handl e 827) 14. Lifting device according to claim 13,

char act er | YEYCFef PhAihet baddp (G} (23) has a further handle. 15. Lifting
devi ce according to claim 14, characterized in that the further handl e can

be extendegd o | de own froma fluysh sition in_the holder (23).
f&. iigéing é%vfte according to claimr¥%, characterized in that té; cgntrol

device has an infrared transmitter, which cooperates with a corresponding
Infrared receiver of the winch (24).

12, Lifting device according to one of the claims 1 to ll, characterized
in that the holder (23) is detachably coupled to the winch (25).

13. Lifting device according to one of the claims 1 to 12, characterized
in that the holder (23) has a handle (27).

14, Lifting device according ‘to claim 13, characterized in that the holder
(23) has a further handle.

15. Lifting device according to claim 14, characterized in that the further

handle can be extended or folded down from a flush position in the holder
(23).

16. Lifting device according to one of the claims 1 to 15, characterized by
a conveying mechanism (31, 32) by means of which the shell (14) can be
brought from the outside of the armoured vehicle (10) into the pivoting area
S of the articulated arm (21),

17, Lifting device according to claim 16, in which the armoured vehicle has
a rear entrance hatch, characterized in that the conveying mechanism (30)

has a driven slide (33) displaceably mounted on the entrance hatch (17).

18. Lifting device according to claim 17, characterized in that the slide

O A




16. Lifting device according to one of the clainms 1 to 15, characterized by
a conveyi ng nmechani sm (31, 32) by neans of which the shell (14) can be
brought fromthe outside of the arnmoured vehicle (10) into the pivoting
area S of the articulated arm (21). 17. éifting devi ce according to claim
16, in which the arnoured vehicle has & Féar entrance hatch, characterized
in that the conveying mechani sm (30) has a driven slide (33) displaceably

mount ed ons4fie GRS RaLChe iy (32 1kl fibbEaYH e8 3650 HbPYuby Cl Al m

17, charac erlze

10 - ©83Yhe Bmgenhelhamh K17} sinddadehm pré @y, Lito mi voopdrayive pesidiom a
door (18) t cafyybe brought into an
i noperati \?‘elggptgé?ﬁlgg fﬁgg&[ 2?1}& :\Jéltfélnz%rlgig;?ﬁgét he entrance hatch (17). 19.

Lifting device according to one of the clains 1 to 18, characterized in

that the noyeneeing u@h@eo;ccbh& rEA QHb B EendcAh{msl) 45518V CRat LAk SAE! | S
can be taken up fromthe slid a magazi ne (13), fromthe entire

arnoured 2 h'PIEF' etHSo R tseRh cfiﬂ'% R azbceu??fé{cuﬁﬁ'@&zi‘% (18 Stchehal| shpdted
thereto, aanWR! tai@s &P fRomh INEEI114d A33P) 4 HLza4@AOAN3),l ¥rom the entire

armoured vehicle bottom and from a turret magazine and can be delivered

thereto, as well as to a rammer (12) or the weapon (l1).
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