Description Breech drive for a weapon 5 The invention relates to drive kinematics with a Scotch-yoke
crank drive for a feed, in particular a linear feed, of a breech or of a cartridge into a weapon barrel. 10
In externally powered machine guns, the energy for driving the weapon is not obtained from a gas
pressure or fror\@e2@00/ro6@B Bt is provided by-anielectrical or hyRiCaUlIERIOES /1607 Tigularly in the
case of electrically driven weapons, the rotary movement of the motor must for this purpose be
converted to an oscillating movement of the breech. Furthermore, the breech requires times for which
it is stationary at the limit positions of its 20 digpiagamentjrpavement. In a first limit position, the case of
the previous round must be removed in front of the breech, and a new cartridge must be fed in front of
the breech before said cartridge is driven into the cartridge chamber of the weapon barrel. In a further
25 limit position, the breech must be Rs@@eharfli iheecdr@idge fi@PORce the gas pressure in the
weapon barrel has fallen, the breech can then be unlocked. A rigidly locked linear breech for an

externally drive machi as bee lished i 62 A contr is glso
proposed f?ogre, oﬁgspi:@%%ﬁzglﬁckin'bé vgvft%gl))t Izl)fg’mg%gﬁg% 3??@%’%%?&%50%&% rr%achine gun
which, inter 35 atOhe8 V&4 R dehtWhicHid ¥SerdtBl byran &&Erall dhivPahd i€ US&d foRlinear
movement of a lingegdreetbedhe aam daunbrerespoodingly haa a cantrol cige wiichguna endlessly
over the circum(%%% furtherimore, a short radially acting control cam and a longer axially acting
control cam are arranged on the circumference. 5 DE 10 2005 045 824 Al proposes a physically small
weapon whose control roll is integrated on the plane of the barrel bore axis. The control roll has a
control boly to Whichext leas@ivoycommienats arafited an thisnase, thecasniafgyhatfooris

converted to a lfeayi ng the weapon is not obtained from a gas pressure
or from weapon recoil, but is provided by an electrical
or hydraulic drive.

15 Particularly in the case of electrically driven
weapons, the rotary novenent of the notor nust for this
pur pose be converted to an oscillating novenent of the
breech. Furthernore, the breech requires times for
which it is stationary at the limt positions of its

20 displacenment novenent. In a first limt position, the
case of the previous round nust be renoved in front of
the breech, and a new cartridge nust be fed in front of
the breech before said cartridge is driven into the
cartridge chanber of the weapon barrel. In a further

25 |limt position, the breech nust be I|ocked and the
cartridge fired. Once the gas pressure in the weapon
barrel has fallen, the breech can then be unl ocked.

Arigidly locked linear breech for an externally driven

30 rmachine gun has been published in DE 36 27 361 C1. A
control roll is also proposed here, for space-saving
| ocki ng, wi thout bounci ng.

DE 37 12 905 A1 describes a machine gun which, inter
35 alia, has a cam drum which is operated by an external
drive and is used for linear novenment of a I|inear
breech. The cam drum correspondingly has a control cam
whi ch runs endl essly over t he ci rcunference.



10 feed of the breech. From DE 10 2007 048 468.4, which was not published prior to this, a drive is
preferred for linear feeding of a breech or of the ammunition into a weapon barrel 15 or a cartridge
camber by means of a chain. In contrast to the bushmaster drive, in which a chain is passed over four

sprocket wheels\ih g6 faroed3brectangle, and by mgans of which thEBta&RIE0R i@z 4he breech
are defined, the chain is in this case itself 20 passed tightly around two sprocket wheels in a simple
manner. A chain link or a stud on the chain is mtegrated in a guide or groove which is located under

the movable slide!THERIRLE thecrafiPtd cdnifiligltd YurPGlinPtnedhESLIvhERMANEabn is
stationary, 25 whahgae dafined by aaeparaie dottionlcoctaoh negans af hewshaid itself tdrebe driven
by an electric mgfqr: AfRRid3{eRPING Means is in this case integrated in the path of the chain. 30 A
linear feed of a breech with respect to the weapon barrel or cartridge chamber is described in DE 10
2007 054 470.9, which was not published prior to this. In this case, a linear guide groove is integrated
in the driveSkinelkatice) A #ks WAkh i8physithllyBDpoeescted tophy dreéadt i gsit@d in the guide

groove. The guigle f5eevenkdiself somoupred gyia ¢ircumieesittial Basitye gweedslaied dnk) which
itself interprets Ehﬁ) n §% Saé-Y ter §éoréhe gree?ﬂéo beOﬁEaII 8par¥g|ulrlnq1locklgg élgng a&d unlocking

in its front position and durin oadln orice bréech has been moved to'its fear posmon A
further means iPg@Hed it ﬂ‘ﬂ@ p%%ltl\/é%ﬁﬁdet ¥R dFifB PleafRBY tiad Brddcht $He dtite
transmission canHiesprosisied yhslidowmollafso geat ibeeissordbeike t which are driverey a motor
etc. The dﬂye |t§ggaorgfnqq§éogpggyﬁng the times in which the weapon is stationary, while the
breech is moved out and back 10 in again later during the stationary times. Although the three
last-mentioned solutions themselves already deal with practicable drives, which produce satisfactory
results in terms lof éirmgD&te H0d 29 0eclig8caltw8ad thevihveritiomasbased orpthiel olgéetdbf

specifying a further grive ©r erirgechhsuiy 3ethiswisieB s Hkeuise giso|yseddpr Righar fing rates.

of a breech or of the ammunition into a weapon barrel

15 or a cartridge canber by neans of a chain. In contrast
to the bushmaster drive, in which a chain is passed
over four sprocket wheels, in the form of a rectangle,
and by neans of which the stationary times of the
breech are defined, the chain is in this case itself

20 passed tightly around two sprocket wheels in a sinple
manner. A chain link or a stud on the chain is
integrated in a guide or groove which is |ocated under
the novable slide. This allows the chain to continue to
run during the tinmes when the weapon is stationary,

25 which are defined by a separate function control neans.
The chain itself can be driven by an electric notor. A
rapid stopping neans is in this case integrated in the
path of the chain.

30 A linear feed of a breech wth respect to the weapon
barrel or cartridge chanber IS descri bed in
DE 10 2007 054 470.9, which was not published prior to
this. In this case, a linear guide groove is integrated
in the drive kinematics. A neans which is physically
35 connected to the breech is guided in the guide groove.
The gui de groove IS Itself surrounded by a
circunferential positive guide (slotted Iink) which
itself interprets the necessary tines for the breech to



The invention is achieved by the features of patent 20 claim 1. Advantageous embodiments are
specified in the dependent claims. The invention is based on the idea of providing a mechanism which
has a low-level of breech acceleration 25 and operates smoothly and without jerking, thus decreasing

the mass forceswe @iy 063&He power and allowigg the firing rat®@TrbEM2QE8s&D 7Rwareduction in
the drive power furthermore results in a reduction in the braking power when rapid stopping is
30required. An application filed in parallel by the same applicant has already described a further

design solution.PheSFrRiciAEBF the HpliBLioh S it % crihk btk 1832 4Bl QS KbR%er! the rotary
movement, prefetablyfaf@inotposi thiedike,doc fatwairch@nd backiaatmoge memtad thiehereech. In

order to allow the lrgegh fpale slalinansJidings in the frai pogjians idrennacting iagkand crank
are arranged such that t?g caﬂib(??ﬁeove.d radially ect.to one another, such that the crank
atien'o

ith res
radius changes Wit the FA Fhe tc\gﬁneeﬁr%‘; PR ggfé‘eﬁeradié'i\ﬁ/ béra' ¥ &ontrol cam
which is arBintrin&isalsy cfosed tigctve e@elhas definedrdregs d9 @nsaliedseiprofiinforiie breech. A

similar solution pppFpiagBds ¥§0 afoRiEHdera Wity 10 thgdxinCiireel @ Septch-hieke ¢rnrak drive being
used to convert t e E%tar%p%ovedpent of a Bw‘xtl)togetc. tP Oarfor%/fa\ d angh%ackﬁ\{ﬁrg oy?@gm of the

breech, in a simple manner.’In or et fo allo _ times'?urmg which' the bréech'is stationary in the limit
positions, the crafR 1548 RS i predBtefifrdathytd1€oritideami Rowlethihis BBe B8P BNge with
the rotation of thescranlat i onary, while the breech is noved out and back

10 in again later during the stationary tines.

Al though the three |ast-nentioned solutions thenselves
already deal wth practicable drives, which produce
satisfactory results in ternms of firing rate and
15 nechanical wear, the invention is based on the object
of specifying a further drive for a breech such as this
which is |ikew se also used for higher firing rates.

The invention is achieved by the features of patent
20 claim 1. Advant ageous enbodi nents are specified in the
dependent cl ai ns.

The invention is based on the idea of providing a

mechani sm which has a lowlevel of breech acceleration
25 and operates smoothly and wthout jerking, t hus

decreasing the mass forces, reducing the drive power

and allowing the firing rate to be increased. The

reduction in the drive power furthernore results in a

reduction in the braking power when rapid stopping is
30 required.

An application filed in parallel by the sane applicant
has already described a further design solution. The
principle of the application is that a crank drive is
35 used to convert the rotary novenent, preferably of a
nmotor or the like, to a forward and backward novenent
of the breech. In order to allow the breech to be
stationary for tinmes in the Ilimt positions, a



The shaft on which the crank rotates is driven, externally, for example via a pinion shaft, for example
20 via a motor. A crank pin is arranged such that it can move radially in a groove in the crank and, via
a guide block, drives the breech carrier in a groove which runs transversely with respect to the filing

direction. Two nveare) f@/ ©®6aaae rollers, are arranggd-on the crankPZF piEPa0d aurd oi7eantrol cams in
the weapon or crank housing. The control cam is in turn subdivided into various sectors/areas, thus
achieving the desired movement of the breech. In order to ensure that the breech is stationary for a

specific time peRGAWHIN $9thé *FanRM p&rhANEnd Btafed, 2PpReficaNGR itd ik pb&i&Yns, the
control cam is straighbe tege dreas]ivelile)it isigradetespeed ih cheotheamoddeeon treubasis of any

required movemeqd fuRqian cip HREQ ARIENIZH HisgRECelGraiion, maaxipH et $REFd FMPREINESS 35
and freedom from impacts,_etc. of the breech movement. transméss!gon?)ﬁ?e@?wde ., which have to
15 gt

be braked in th&bHHE-of rdPRl sOBPMECH'HAS als8PeenSoull't 18'desig’ 6 The invention
will be explaine® @inodé de@iNuBitigtdnel éxedipldarptenbsdie@ht ¥nd Wtk edfesdrideciolthe drawing,

and in which:  afdgur@d skiews Acshernate view ofa dityeatithe 1@preferred qogiroliagen, Figure 2

shows a schemgp%gl view of drive and breech with weapon barrel, 15 Figure 3 shows an illustration
of the crank, Figure 4’shows a sectional illustration on the barrel center axis from figure 2, 20 Figure 1

schematically illustrates the method of operation and the fundamental principle for movement of a

breech 3 in the diresition| cira wedparn barreldp(rigiwe 2) sDriteskineapce 800 &y genenil ¢onsist
primarily g2 craple.8 witha.grgove 4. in waish & g5 rsark Rip ity forexagle fwaallers 10, is
arranged and is gtlffdekgl porgclti\gl by a controﬁgm 1%&5 '&e crank 8 is rotated a outgta rotatlégn axis M,
and is permaneﬁﬂ’y BRligrt the rotary novenment of a notor etc. to a

forward and backward novenment of the breech, in a
sinple manner. In order to allow tinmes during which the
breech is stationary in the |imt positions, the crank

15 radius is predetermned by a control cam however this
does not change with the rotation of the crank.

The shaft on which the crank rotates is driven,
externally, for exanple via a pinion shaft, for exanple
20 via a motor. A crank pin is arranged such that it can
nove radially in a groove in the crank and, via a guide
bl ock, drives the breech carrier in a groove which runs
transversely with respect to the filing direction. Two
means, for exanple rollers, are arranged on the crank
25 pin and run in control cans in the weapon or crank
housing. The control cam is in turn subdivided into
various sectors/areas, thus achieving the desired
nmovenent of the breech. In order to ensure that the
breech is stationary for a specific tinme period when
30 the crank is permanently rotated, specifically in its
[imt positions, the control camis straight in these
areas, while it is predetermned in the other areas on
the basis of any required novenent function, in order
to optimze the accel eration, maxi num speed, snoothness
35 and freedomfrominpacts, etc. of the breech novenent.

The Scotch-yoke crank drive has the advantage that | ow
rotating masses (crank, notor and possibly step-up



30 The areas of the control cam 15 define the movement processes of the breech 3 as follows: al -
(1,2 breech 3 to the rear, 35 (1,2 - (1,3 forward movement of the breech 3 in accordance with any
desired function, (1,3 - (1,4 breech 3 to the front, ay - al rearward movement of the breech 3 in
accordance withwanp desired 8884ion. 5 The movement-profile of theP@EEERZ@Y 0G&7dR4tion of the
waiting times at the reversal positions (of the breach 3) are predetermined by the shape of the control
cam 15. In order to produce the required oscillating movement of the breech 3 with the waiting times at

the 10 reversal pb&HSHE Ak @Rtk &fLdR/ePVAEaustd ol BohthRRisk, dheEHafe of the
control cam 15 tdrebecenipardd wilpiad Oswhighihag. belen pudled aldewvalys @m tivowmsdtidab sides. 15
Figure 2 shows gesign %ﬁ)lg%@t&){p of the fundamental principle of the breech drive. The weapon
barrel 1 is mounted in a barrel locking bush 2 (or a weapon housing), in which the breech 3 can also
be locked in its front position. In this case, the breech 20 3 is arranged on a so-called breech carrier 5,
which is in furn gbigled oM ®réésiguiddd 4. Tdie Bradohl RAMdUNtattheredatsaich thas itiéin move in

the direction of theaveapemppeelaxisnBadingediive kingmaticsHL0G egrsigtid & wigpet leusing part 7
and a lower hou I;r}g,\ho%r:é 6, g\llﬁbchl are orw%onents of a weapon housing or crank housing. Each
housing part 6, 7 has arridentical control cam 15, in which the rollers 10 run. A duplicated form was
chosen in order 30 to prevent tilting of the rollers 10. It is self-evident that just one control cam is

adequate, provigedthhas this prhoidesdhegudssihility of ttingwFigiire 3 shivis/te afank 8 and the
crank pin deith the 35 two roBgreereq ﬁ@g acg)LHg? Q'ocgajnll, illustrated in

Figure 2 shows a schematic plan view of drive and
breech with weapon barrel,

15 Figure 3 shows an illustration of the crank,

Figure 4 shows a sectional illustration on the barrel
center axis fromfigure 2,

20 Figure 1 schematically illustrates the nethod of
operation and the fundanental principle for novenent of
a breech 3 in the direction of a weapon barrel 1
(Figure 2). Drive kinematics 100 in general consist
primarily of a crank 8 with a groove 17, in which a

25 crank pin 9 wth, for exanple, tw rollers 10, is
arranged and is guided positively by a control cam 15.
The crank 8 is rotated about a rotation axis M and is
per manent |y rotat ed.

30 The areas of the control cam 15 define the novenent
processes of the breech 3 as foll ows:

O, - O, breech 3 to the rear,

35 oa, - a3 forward novenent of the breech 3 in accordance
wi th any desired function,

Oz - o4 breech 3 to the front,



detail. The crank pin 9 is arranged such that it can move radially in the groove 17 in the crank 8. A
toothed ring 12 is preferably arranged at the bottom on the crank 8, via which the crank 8 can be
driven. Figure 4 shows a view sectioned on the barrel axis, in which the arrangement of the crank 8 in
the drive 5 kinemgtie®) 100 @aB3s4seen. The end witlgthe crank pin PETIOERZ00®T he79dd of the
weapon, which is not illustrated in any more detail here. The crank 8 is mounted on a pin 13 on the
housing upper part 7 such that it can rotate, with the crank 8 being driven 10 externally, for example by
a motor, via a pinion shaft 14. The crank 8 drives the crank pin 9 in the rotation direction. The rollers
10 in this case ran in the twe alenticdl coonehreatnsdfb inhilee hoesioh uppenpart Cardbinadbe housing

lower part 6, and in doing sg gwidg» HeSraRg P Rcthgguide block 11, which is mounted on the
crank pin 9 at the top, engages in a groove 16, which is arranged transversely with respect to the firing

direction, in the breech carrier 5. In this way, the movements which are predetermined by the control
20 cam 15 I thé liéingraireston arprtefnsheitteaf vid BeanRip@eotangd bedwthtdaeried & ditdcdy to the
breech 3, while giovemenigiransierielyrsdthaespacs ta- ibedirsw diresdpp iresidt in o refative
movement of th ide blgck 11 of the quide pi ith respgect to, t 5 gro 16 in the breech
carrier 5. An eveBrrlgérlwégcr% c%&p%% pé}?selga%tfgrrmﬁcﬁet\ﬁe% nﬁﬁéca%‘%?eczaés 1%4 (;:%a_m9 réﬂ_}cﬂﬁaved by
arranging a pair’éfMor&xample &E@frict §eaPVREBISENdt MRSt &@HIiA @Ay Osci | l ati ng

nmovenment of the breech 3 with the waiting tinmes at the

10 reversal positions, the crank 8 is driven and caused to
rotate continuously. The shape of the control cam 15
can be conpared with an O which has been pulled
si deways on two vertical sides.

15 Figure 2 shows a design inplenentation of the
fundanmental principle of the breech drive. The weapon
barrel 1 is nounted in a barrel locking bush 2 (or a
weapon housing), in which the breech 3 can also be
|l ocked in its front position. In this case, the breech

20 3 is arranged on a so-called breech carrier 5, which is
in turn guided on breech guides 4. The breech 3 is
mount ed thereon such that it can nove in the direction
of the weapon barrel axis.

25 The drive kinematics 100 consist of an upper housing
part 7 and a | ower housing part 6, which are conponents
of a weapon housi ng or crank housing. Each housing part
6, 7 has an identical control cam 15, in which the
rollers 10 run. A duplicated form was chosen in order

30 to prevent tilting of the rollers 10. It is self-
evident that just one control camis adequate, provided
that this precludes the possibility of tilting.

Figure 3 shows the crank 8 and the crank pin 9 with the
35 two rollers 10 and a guide block 11, illustrated in
detail. The crank pin 9 is arranged such that it can
nove radially in the groove 17 in the crank 8. A
toothed ring 12 is preferably arranged at the bottom on



30 more detail) between the pinion shaft 14 and the crank drive. To this end, the step-up ratio of the
toothed ring 12 of the crank 8 to the pinion shaft 14 is selected for example such that the pinion 14
rotates at twice the rotation speed of the crank 8. Eccentric 35 gearwheels result in a continuously

varying step-up W@ Gis0d 0s3685ef which, when the motor rotation spead ERAOGOATOh&7erank 8

rotates more slowly during the waiting time phases, and more quickly during the breech movement

phases. The ar\llgle ranges al to (1,2 and (1,3 and ay of the control cam or cams 6 can therefore be
i

made smaller, itHout SRBHefing th& wAitirfgtirBS of i Bred chaintRe 4FdnY 8Rd rear positions.

Patent Claims 1.A drive (100) for a breech (3) or breech carrier

Figure 4 shows a view sectioned on the barrel axis, in
which the arrangenent of the crank 8 in the drive
5 kinematics 100 can be seen. The end with the crank pin
9 is located on the side of the weapon, which is not
illustrated in any nore detail here. The crank 8 is
mounted on a pin 13 on the housing upper part 7 such
that it can rotate, with the crank 8 being driven
10 externally, for exanple by a notor, via a pinion shaft
14. The crank 8 drives the crank pin 9 in the rotation
direction. The rollers 10 in this case run in the two
identical control cans 15 in the housing upper part 7
and in the housing lower part 6, and in doing so guide
15 the crank pin 9. The guide block 11, which is nounted
on the crank pin 9 at the top, engages in a groove 16,
which is arranged transversely wth respect to the
firing direction, in the breech carrier 5 1In this way,
the novenents which are predetermned by the control
200 cam 15 in the firing direction are transmtted via
crank pin 9 and breech carrier 5 directly to the breech
3, while novenents transversely wth respect to the
firing direction result in a relative novenent of the
gui de block 11 of the guide pin 9 with respect to the

25 groove 16 in the breech carrier 5.

An even nore conpact physical form for the control cam
or cans 15 can be achieved by arranging a pair of, for
exanpl e eccentric, gearwheels (not illustrated in any
30 nore detail) between the pinion shaft 14 and the crank
drive. To this end, the step-up ratio of the toothed
ring 12 of the crank 8 to the pinion shaft 14 is
sel ected for exanple such that the pinion 14 rotates at
twce the rotation speed of the crank 8. Eccentric
35 gearwheels result in a continuously varying step-up
ratio, as a result of which, when the notor rotation
speed is constant, the crank 8 rotates nore slowy
during the waiting tinme phases, and nore quickly during



(5) which can be moved in the axial direction with Srespect to a weapon barrel (22), having a motor (2)
or the like, having the following features: a crank (8) with a groove (17) in which a crank pin (9) having
at least one sliding means (10) and a guide block (11) fitted thereto are introduced, 10is
positively guidetvil anleas0e3ssantrol cam (15), witlg the crank (8) PENERA0GD DUy 9Gtated about a
rotation axis (M), and the guide block (11) engaging in a groove (16), 15 which is arranged
transversely with respect to the firing direction, in the breech carrier (5), such that the movements in
the firing directibMEvEE 8- prEQ¥EMRHed RYARE Tontfdl&amilsb)ard SatRGsnitted Ra Beank pin (9)
and breech carréerd(5)aradidr disectly tohthedwaéciol(3)cand onoveaments traasveérselyafiohn eespect to

the firing directig regglidn refativednovemenilithegitde Slackd 1 e theasrank pint (rudth respect

to . -
of the breech 3 in the front and rear positions.



25the groove (16) in the breech carrier (5) or breech (3). 2. The drive as claimed in claim 1,
characterized in that the control cam (15) is integrated in the housing 30lower part (6) of a weapon or
crank housing. 3. The drive as claimed in claim 2, characterized in that the control cam (15) is an
open groove facily 20MONE633B8d upward. 35 4. The drive as claimedTih EPe0faai01RoY 1o 3,
characterized in that a further control cam (15) is integrated in the housing upper part (7) and is WO
2010/063354- 10 -PCT/EP2009/007974 identical to that in the housing lower part (6), but in
mirror-image form. 5.The drive as claimed in'oMeSHcl&t I 4, 5 characterized in that the control
cams (15) are defined by four different sectors or areas, by means of which the desired movement of

the feed for the preechy3hisiRr@dYcEsh) for a breech (3) or breech carrier
(5 which can be nobved in the axial direction wth
5 respect to a weapon barrel (22), having a nmotor (2) or
the like, having the follow ng features:
. a crank (8 wth a groove (17) in which a crank
pin (9) having at |east one sliding neans (10) and
a guide block (11) fitted thereto are introduced,

10 is positively guided in at |east one control cam
(15), with
. the crank (8) being permanently rotated about a

rotation axis (M, and
. the guide block (11) engaging in a groove (16),

15 which is arranged transversely with respect to the
firing direction, in the breech carrier (5), such

t hat
. the novenents in the firing direction, which are
predetermned by the control cam (15) are
20 transmtted via crank pin (9) and breech carrier

(5 and/or directly to the breech (3), and
nmovenents transversely with respect to the firing
direction result in relative novenent of the guide
bl ock (11) of the crank pin (9) wth respect to

25 the groove (16) in the breech carrier (5) or
breech (3).
2. The drive as clainmed in claim 1l, characterized in

that the control cam (15) is integrated in the housing
30 lower part (6) of a weapon or crank housing.

3. The drive as clained in claim 2, characterized in
that the control cam (15) is an open groove facing
downward and upwar d.

35
4. The drive as clained in one of claims 1 to 3,
characterized in that a further control cam (15 is
integrated in the housing upper part (7) and is



10 6.The drive as claimed in claim 5, characterized in that the shape of the control cam (15)
corresponds to an 0 which has been pulled sideways on both vertical sides. 157.The drive as claimed
in one of claims 1 to 6, characterized in that the control cam (15) in the housing upper half (7) is an

open groove whigh f2ee8/upe&ss4and in the directior1 0f the housing RETEERZDE)/ 20 3The drive as
claimed in one of claims 1 to 7, characterized in that a pair of, for example, eccentric gear wheels are

located between the pinion shaft (14) and the motor (2) and rotate at twice the rotation 25speed of the
crank (8). identical to that in the houSing lower part (6), but in

mrror-imge form

5. The drive as clained in one of claims 1 to 4,

5 characterized in that the control cams (15) are defined
by four different sectors or areas, by neans of which
the desired novenent of the feed for the breech (3) is
pr oduced.

10 6. The drive as clained in claim 5, characterized in
that the shape of the control cam (15) corresponds to
an O which has been pulled sideways on both vertical
si des.

15 7. The drive as clained in one of claims 1 to 6,
characterized in that the control cam (15) in the
housi ng upper half (7) is an open groove which faces
upward and in the direction of the housing |ower half
(6).

20
8. The drive as clained in one of claims 1 to 7,
characterized in that a pair of, for exanple, eccentric
gear wheels are |ocated between the pinion shaft (14)
and the notor (2) and rotate at twice the rotation

25 speed of the crank (8).





