21'4844'3 FLEXI BLE DRI VE TRANSM SSI ON The invention is in the field of
~drive technology and relates to an apparatus for transmtting a rotary
- movereht with at |east 5 one drive and at | east one power take-off and

- fl&xible chain guides arranged between the sane. Rotary drive ,
~in which the transm ssion neans, e.g. a rigid shaft, a chord ZJfﬂﬁiaﬂf3n

}th§L§4”br e.g. in the case of belts, 10 chains, bands and the like i 1ci)
“stretched by tensile forces. Eacirlof these drive types has its own

“intrinsic advantages and di LR GRS Rghoho the drive
“trangm ssion and these are = is mainly suitable

15 for force transni Sphénimreriticm g it vhenddeldnofi drdwet be borne in

.mnd that in the case of considerable |oading, there can be a disturbing
“twisting effectecknologyiand kelatas ty qn(eéﬁanﬁtyﬁa#?§ or chains are used

rigidntranerFEaRdRirEtag MO A, JHtal 0 1east O e
‘transmissi o8, bhe @piverandlat hleast sone guwer hakarofifi amdhi ssion of snall
es Patent o, flexsbiéirbelBcgaided Fetrnecf HAaan W oA wnich T
transmts a rotary rrpvggggimbg.aegg Sré knGind) iR WiEH theke-of f by means
.of flexible chain guides. e transm ssion nmeans is constituted by a
‘plfurality of | epanspmis@ionnmeans; eaglsa wighd shaftwshahand ough the chain
' or the like twists, or e.g. in the case of belts,
\/ 10 chains, bands and the like is stretched by
tensile forces. Each of these drive types has
its own intrinsic advantages and disadvantages
with respect to the drive transmission and these
‘are also known. The rigid shaft is mainly suitable
15 for force'transmission over longer distances and
it must be borne in mind that in the case of
considerable loading, there can be a disturbing
twisting effect. Chords in the sense of flexible
shafts'of chains are used for transmission over
20 shorter distances. When using e.g. chainsa "rigid"
N | transmission is expected and when using chords a
flexible tranémiésioh, the latter only being
suitable for the transmissidh of small torques
s due to the high tdrsion angle on'loading.
25 For example, U.S. Patent 3,718,051 discloses
a force transmission éystem, which transmits a
rotary movement betweén a drive and a power take-off
by means of flexible chain guides. The transmission
means is constituted by a plurality of loosely

30 connected bails, which are pushed through the chain



-2-I channels. In order to obtain a relatively uniformforce or power
transm ssion, the chain guide in the pushing drum nust be very rigid,
~becausg=with flexible walling, the balls, which are in 5-contact with one -
Yy ‘t heir rounded portions are positioenally unstable in pushing
/and nmust be positioned and stabilized by t he channel walls. .
in the puIIlng drum '121'Wmch during the “return"” of the baIIs,Jsﬂ

substanti al | no f g fromthe
transm ssi ong ;9‘? Itd[%'[e] l:[tiéﬁ'{ & r lrgg &E?'Yt ﬁg&s%&@l lity of the
cha| n gui de féréé ﬁ?&we‘at %énmon'l;hlthe tha)innguﬁ.dw fnm ts are applied

tothe flexibility 15 of the described force trapsm ssion by neans of
bal I's. A unithe push 5&?‘&8@%%&? veryorigddai gfcﬂb}?gl ble in the fleéxible

_construct i o e \ﬁ{E I O esan appar at us
permtting F%i%l?yf orce rans %’l on 26’3[}133 miahf )é'fr?ei%labl e connections
bet ween t§e donwwcnrwhtthmrm)\motﬁwmhyf ftheirslrbsmdueﬂl porgipusk-free and

axi al ly synchronous, oper on ans, of a.r.andom nunher of revol utions or
over a randoR¥e Pest ﬁ?@%aiieﬁf érnmiﬁggﬁ?erPr#RQF the case of .
al ternating LRadiggy a8 %éﬂiﬂé&%ﬂ@tﬁdﬁﬁi@eﬂew e [err]

channel walls. However, in the pulling drum,
in which during the "return" of the balls |
10 substantially no forces act’ and certainly no ' -
forces resulting from the transmission to the |
balls, the elasticity or rather the stability of
. the chain guide is of minor significance. Thus,
very narrow limits are'applied to:the'flexibility
15' of the described force transmission by:means of
balls. A uniform force transmission is not
readily possible"in the flexible construction.
The object of the invention is to provide
an apparatus permitting rotary force transmission
20 by means of flexible connections between the
drive and the power take-off in substantially
jerk-free and axially synchronous operation by
means of a random number of revolutions or over R
a random sum of angular degrees of both srgns, in |
25 - the case of alternating loading and alternating |
rotation direction.



[err] [err] = - 2a - According to the present invention there is provided
an apparatus for transmitting a rotary novenent with at |east one drive
unit and at | east- one power take-off unit said units having chain channels
therein, and 5 flexible and el astic chain guides arranged between said -
units, /sald chain gui des and channel s together conprising an endl ess chai
casi Ng~-<Xherein the force transmi ssion is by means of an endl ess chain {n
sai d ca5|ng, whi ch can operate simultaneously to transmt force in push
pull 10 rmanner, said chain having a Iength correspondi ng essentically to the
total length of the chain casing when~i #& fe inoperative state, such that
I'n use said chain guides respectively expand and contract according to the
mode of force transmission of the chain within themwhile the tdtal 15

chain casing |ength reﬁpgh%dd? e%%”%henge%Qﬂ%nih§ RE?L@ ?Qgﬁea = 3D chai n"

that is one flexible i ction a isS sorererre reln For the

di scussi ons Qﬁg%?%fgnﬁﬁngkggrgEﬁgeE%QC%raﬁsﬂqgﬁéBQ hheoARPL 1 RBPEMEnBW SS

Patent escribes chain drive wwth an endless roll er
chai n. Thls AN o¥ i1é@shS oneedrive unit and at least one power

take-off unit said units'hav;ﬁg chain channels therein, and
5 flexible and elastic chéin guides.arranged bétween said
units, said chain guides and channels_together.comp:ising
an endless chain casing; wherein the force tranémission is
by means of an endless chain in said c¢asing, which can
operate simulféneously to transmit force in push and pull
10 manner, said chain having a length co;résponding'
essentially to the total-length of the chain casing when in
the inoperative state, such that in ;;2%9 said chain guides:
respectivély expana and confract_according to the mode of
force transmission of the chain within them while the total
15 chain casing length remains the same.
The chain is preferably a "3D-chain" that is one
fleiible-in'any”direction and is so referred to herein.

For the discussions of the invention,

. reference is made to the Applicant's Swiss Patent



as ‘a conveyi ng chain, preferably I n conjunction with nemspaper conveyors,
fthe‘f ¥-6€ action belng 5 taken fromthe chain by neans of slots in the

*rigi {{ N channel. Certain advantages of this chain drirve and in
parti\culbar the jerk-free, smooth running of the chain in the rigid QU|dance
chan S 'are of assistance in _gchieving a 10 qualitatively satisfactory.”
real i.sation of the present i nVention. The invention.is described in grea&ér
.detai | herelenftﬁ hVaeEEr&%sl hNthathverevdogitknan and the attached
dr.aw ngs, wherdin -ig 1 a sinplified view of a first enbodi nent of

t he: |nvent|anuﬁh&smn&ﬁhmmnbﬁ%nslﬁbiSaQbeﬁnlﬁrtﬁe b8iweedl e thereof. Figs

2a to c nodifications nvent i 2 in Figl. Fig 3
a basic vi e#H® anﬁtY E‘@I"&!t ﬁﬁﬁgeﬁﬂﬁ??rp?n c(oin_?umgp Pé\!/‘@ formed fromthe
conponent s qiwge@gy%?épebm&él nghbofﬁteelacfmn%eingv\er branchi ng by

a drive wth several - power take- Offi g 5 a detail of the
enbodi meri  &akendifizpm &he &hﬁiﬂ:lbg weanst pér sdetsi ingkhene enbodi nent

255010110074t kLY SR WOk bdob AR O 0

chain drive and in particular the Jerk-free,

smooth rumning of the chain in the rigid guidance
channels are of assistance in achieving a
10 qualitatively satisfactory realisation of the
. present invention. ' '

The invéﬁtion is described in greater
detailxhereinafter relative to non~limitative
embodiments and the attached drawings, wherein

15 show: | | N | _
' Fig 1 a simplified view of a first embodiment of
the invention and consequently 51mu1taneous1y
" the principle thereof. '
Figs 2a to ¢ modifications of the invention, as
20 . shown in Fig 1. ' .

Fig 3 a basic view of a randomly selectable'multiple-
axle drive formed from the coﬁponéﬁts'of the
embodiment ‘according to Fig 1.

Fig 4 a power branching by a drive with several

25 - power' take-offs.
Fig 5 a detail of the embodiment according to Fig 1.
Fig 6 another detail of the embodiment according
~ to Fig 1.

Fig 7 another embpdiment,of'the invention.

30 The principle of the invention and at the same



-4- time a first enbodi ment thereof is shown in Fig 1. Ais a drive
rotating in the clockw se directionand B is a power take-off rotating in
the sane direction. The drive and power take-off 5 are operatively

I nt erconnect ed- by neans of an open-link chain, preferably a 3D-chain 4{?
is faundanentally described in the Applicant's Sw ss Patent 538, 065. D
Cbn§&£uétﬁonal details will be cosg+dered hereinafter in conjunction

ot her 10 ‘drawi ngs and the firs awi n are el.y..intended to illustrate
the principle a%é-"“Bsé. fratqep WY%}M{%M e in each case
house@™in a gui 490331 8914 aldrive PEEALIAE oA 0GR Wlddiquey ockets 2, 2

y neans o% t he 1 SSi

‘driving or driven-by 1 _ orce"transm ssion shafts 3, 3'. The
‘gui de casing 1, directipnehdrBbig sopewenctaketof&yrotatingiin t wo- shel |

it Constructi Sher pRBenARFERELEE e “dFIde dod Pt "HREEE Tho o de |
;casing 1, 1’ 5th%gggpgaratmmyeiﬁaawoﬁmw@a By nidind gRmre. 9. conprise a

:hose or a fl exi be and can be bent together with the chain in any
:random spatial opensiivk chain,fprefevably an3Drehain £, ags A48 i.e. the

Within s wide rioementaty dparFibiarER i AbBLRE Y aelln, e T Ve
and the pover t pagedit! 538!, 065.0QeRsEact PoRNE' d6t&i Vs Wikl Ibe any
dinternmedi ate 30 topography. The flexible chain channel 7 is, for
' considered hereinafter in conjunction with other
Lo . 10 drawings and the first drawings are merely |

intended to illustrate the principle and use.

The drive and the power take-off are in
each case housed in a guide casing 1, 1', in which’
are bcated the sprockets 2, 2' driving or driven by

15 means of the force transmission shafts 3, 3'. The
guide casing 1, 1' is preferably constructed in
symmetrical, two-shell manner, so that the drives

. and power take-offs can be randomly assembled in
unit construction-like manner.

20 - - Chain 6 runs outside the guide casing 1, 1°
U through a flexible chain chamnel 7, which can
e.g. comprise a hose or a flexibie tube and can
be bent together with the chain in any random
spatial direction. As a function of the chain
- 25 size, i.e. the diameter of the chain elements,
' it is possible to use radii or curvature.within'

' a wide range, so that apart from ;éndom spacings
between the drive and the power take-off, it is
possible to overcome virtually any intermediate

30 topography. The flexible chain chamnel 7 is, for



exanpl e, connected by means of a connecting piece 5 to the guide casing 1,

1' .. However, the chain channel can also be fitted into the guide casing in

- sone other way. For the purpose of guiding the 5 open-link chain or

/t518 in the guide casing 1, 1' is incorporated a chain channel 4, 4',
connge{ed/i n shapew se nmann wi th sprocket 2, 2' and in which the 3D chain
6 can freely run. If the |&MJth of the conplete chain channel 10 is madet

as close as é*gﬁﬂ ec&ﬂ¥kﬁ ' hengehaotohhecepdbepsecdai N, advant age
can be directly %ﬁ&wlo tﬁgagggﬂﬁkfn gxcgl1ght ?unn?ﬁg %harac- teristi.cs,
as descri bed ito Shies guddeccasing 1331'Lt Howevey, otbetebainhe chain can be
operated forwards .15 and ,bac wagal ia'gﬁkh ﬁ'rect' ns, %%nthe open- link
chain is op W%I%\ﬁ%@@f i\’@ AL benﬁﬂilg?sﬁ% 8n this

embodi ment, fheqid|dtter Ryl For ehdepuirPoskab® guideng tRePushing
direction S and in the other return chain"guide 77 in pulling 20 direction’
Z. The r®asopenrlink chaimem@@oebaind 6ainothesgnidebeaaingur will now be

briefly descqi e et | h h in g¢hapeel or chain casing,
i.e. the | er%’t ﬂfiscﬁ%%%ﬁﬁgﬁggzg%ih48hlgﬂgégl ééi £c!]as-i- ngs 1, 1' of drive .
A and powver dafectidd Hrfdhdpevidermanierdeith sprbekeeep,tpe sanme, is
defined in the_non-qgperational state. The tatal _Ilength of the chain running
t herein and in which the 3D-chain 6 can freely rum.

If the length of the complete chain channel

10 is made as close as possible to the nominal length

+

u

of the endless chain, advantage can be_direc;1y

taken of the resulting excellent running charac-

teristics;_as described in Swiss'Patent‘621,183. 1t

is obvious that the chain can be operated forw;rds
15 and backwards in both directions. If the open-~

1link chain is operated clockwise by drive A in

the mammershown in this.embodimén;,-the'endless |

chain is loaded in chain guide 7 in pushing direction

S and in the other return chain guide 7' in pulling
20 direction Z. The reason for this advantageous

and also desired behaviour Qill now be briefly

described. o T

The total length of the chain chamnel or : y

chain casing, i.e. the length of chain chamnels
25 4, 4' in guide casings 1, 1' of drive A and power

take-off B and the chain guide 7, 7' between the

same, is defined in the non-operational state.

The total length of the chain rumning therein

must essentially correspond to the total length
30 of the chain channel in the non-operative state.

- -
v



nmust essentlally correspond to the total length 30 of the-‘chain channel in
the non-operative state. -6- In dynani ¢ operation with a flexible chain

-gui-de, whith necessarily nust also have a flexibility in the | ongi t udi <E\
"direction, these geonetrical conditions are influenced in varying 5 g@m

‘There is-a relatively limted Iongltudlnal extension in the pushing d
.and'&&réhghly identical limted cqure55|on in the pulling drumin the
running direction, corresponding to.the elasticity behaviour of the

flexible chain § # ¢ HE6 . obbFat £oillv e @12 Te, 80 cHali® fri ction behavi our

betmeen chain an e an e torque to be transmtted. Thus, in
operation, the gh:hde,guhﬂeh msavbhylwu aigmhavet Iﬁe pushi ng drum and

Lhe pul Ling dr oELeRREELEEy i CoRe LR i) ‘Paonidnes Hel TN 0% 10
same as tfe chagg ohéﬁﬂi@a!’rcéﬂeiif&ﬁ AN Wetglsigi e but, as

stated, the proportions between the flexible chain U|des transnlttlng
‘the push and pumannerccTheref bs” asrelatirelnnl imit digadase. I1f the

R hetast o o SrERRARACHE., ke BB ol 1Al W' u! de25 of the
pulling drum al §ygeftachd lQmQtédndompression in the pulling
’ drum in the running direction, corresponding to
- the elasticity behaviour of the flexible chain
o 10 guides, the relative chain speed,ithe friction
' behaviour between chain and guide'and the torque
to be transmitted. Thus, in operation, the chain
guides have a varying ‘length in the pushing drum
and the pulling drum. Howéver, the nominal length
15 of the chain remains the same and thetotal
length of the chain chamnel remains substantially
- the same as the chain length or the length of
the non-operative state but, as stated, the
proportions between the flexible chain guides

20 transmitting the push and pull forces differ as

L _ a function of the operating case. .
. ‘ If the nominal length of the chain is made
longer than the total length of the chain casing
. in the non-operative state, then the chain guide

25 of the pulling drum also starts to expand,

' :because through the pushing of the chain into
the flexible chain guide of the pulling drum
part of the pulling action is lost. The opposite
takes_ploce with a nominal length of the chain,

30 which 1s less than the total length of the chain



because through the pushing of ‘the chain into the flexible chain guide of
the. pulling drumpart of the pulling action is |ost. The opposite takes
W-th a nomnal length of the chain, 30 which is Iess than the total
of t'he chain casing. The si mul t aneous utilization of the pushi ng
ling forces during tranggission can only take pl ace in the -
lon-free state within relatively small divergences of the chain 5 WA
| engt h f r omddidmgiaiThec aimad thaegus. ufméizptionnoﬁithaiion is that of

identical |engths and in r'ctl e subst.a |de | engt hs can be
obtai ned. THRMShINE and PﬁEePr§H§ GSLﬁﬂ ?Pthe drive to-the

power take- qffy i hh%r Orc?fltae'esansuhét eahsebhslfhééveelatéto pul I'ing and

pushi ng force.
drive by I(xw&ﬁhdnxruianmytlyaBmalindiwerBQHCeAgoﬂrUh? ebainnot occur with

the force 15 tr SSI accor.din t he case of the
rigid c |r1¥ﬁﬂ Sﬂﬁb géh egg t#€b33£gm I n Swi ss Patent
621,183, the | 3P 4D a{aﬁf& et chlt Qeag&uhtaﬂaosaﬁl y acting pushing
and pul l'ing 2 orces does not occur, because the rigid chain guide,

unli ke the fpradtice cubstantiied 1y Ademsicade lengthscednt i ng | oadi ng and
partlcularlﬁm?tfﬂg¥i J@ operati on, cannot adapt to the

The force or power of the transmission £rom
10 the drive to the pdwer take-off is therefore also

substantially halved into pulling and pushing force. - N

A non-force-transmitting zone, such as e.g. with

a flexible drive by loosely commected balls in

thé pulling drum, does not occur with the force
15 transmission according to the invention.

In the case of the rigid chain guide of
the open-link chain, as described e.g. in Swiss
Patent 621,i§3, the subdivision of the forces
into simultaneously acting pushing and pulling

20 forces does not occur, because the rigid chain
guide, unlike the flexible chain guide, in the
case of alternating loading and particularly
alternating operation, cannot adapt to the
peristaltic characteristics of the chain. The

25 resulting characteristics of the chain'and
chain guide, as result from the teaching according
to the invention, lead to a very high synchronism
at any random angular posifion of the drive aﬁd
power take-off during force transmission under

30 alternating load or in the case of torque changes

ransmtting zone, such as'e.g. with a flexible

"



peristaltic-characteristics of the chain. The 25 resulting characteristics
-of the chain and chain guide, as result fromthe teaching accordi ng tg-+the
i nvention, - lead to a-very high synchronismat any random angul ar posi'éfm
of "the drive:and power take-off during force transm ssion under 30 LA
alternating load or in the case of torque changes -8- in arelativeé
mﬁdéx&adgé and in alternating opergtion. In the drive according to the
invention, it is also possible to Trequently replace several 5 expensive
mtre gears andifinaveeletivélby twide\nrarigd raad tie altdormatingsts, the costs
for sérvicing such gears and shafts are also avoided. Figs 2a to 2c show in
si npl ex synbol i cOPBFA¥E@R: fi cations to the invention and how the possible 10
uses of the invention gﬂntﬂg a@{‘;iqi&y L PG 5 Snveflitiibnat i ons. The
force transm ssion of drive A1n Fig 5% I'S geared down by a l'arger sprocket
dianeter or a | atgtsnabberpoésible twnfyesquenttljkarepiliace, sevierad in the

reverse case_15 geari up,of the drive,is possihle e of th
possibilitie? oFgPﬁﬁﬁgg?e‘gﬁFF%eg??%sﬁﬁ‘gﬁgﬁ’Wﬂae %Is’f AP e chain
channel s is shoggomNhédréduced mw.rtme Hdatas Fyk muRididge- of f are

pi'voted with respect to one another. Thus, the 20 drive can be installed
in virtually al suchegeaysrand shafts are also avoided.

&

Figs 2a to 2c show in simple symbolic form
modifications to the invention and how the possible
W, 10 uses of the invention can be varied by making
simple modifications. The force transmission of
drive A in Fig 2a.is geared down by a larger
sprocket diameter or a large number of teeth on
power take-off B, whilst in the reverse case
15 gearing up of the drive is possible. One of the
possibilities of flexible drive transmission by
means of flexible ghain'chanhels is shown in Fig
2b, in which the drive and power take-off are
pivoted with rgsbect to one another. Thus, the |
20 drive can be installed in virtually all the layers
S~ so that difficultly acceésible drives can be |
constructed.'Gearing up or gearing down ére _
both possible hefe. On pivoting by 180° ih'the_ _
. - manner shown_in.Fig 2c, a torque reversal can be
25 realised. As in the basic construction according
to Fig 1, in all these modifications, force can
be transmitted by both chain stiands, one
transmittiﬁg pulling forces and the other pushing
forces, which leads to a'force balancing effect.
30 Whereas in the case of the modification



so.that difficultly accessible drives can be constructed. Gearing up or,
geari ng.down are both possible here. On pivoting by [err] in the manner
*shown fQtKig 2c, a torque reversal can be 25 Tealised. As in the basic
const nugthi/on according to Fig 1,-in all these nodifications, force can be
Nt'ed by both chain strands9 one transnitting pulling forces and the.
ot her pushing forces, which | eadsto a force balancing effect. 30 [V

Vhereas in thgc6deng fté"Ei%WJ ffoRid @3 trardmizted parallelrig 4, force s
transmtted garallel fromt drlve bl-ock or, :power take-off block to the
c

i ridi:vi dual sdrive blagkar tm%é'sqlﬂﬁ'qutfy Block &6rial force or
power trans- ﬁ i@fdl%é’l &h{é/e 14 £ et @ke-of f 11, either in
atron

t he sane rot |rec site rotatlon dlrectlons as a
function of pbssibtl:ptpcaf srsxssiallg fﬁrwmmrpa\m:eqmmﬁ- t ake-of fs 10

- This make ssible to solve very.varjed s atlal drive problens. Another
"advant age @gél?'ﬂvﬁﬂt?oﬁ ia driye i an &P °s,f%1mval e during

t [ t th t
hoses aQaQE LEF STEheR ) Endlidhe ancé%ﬁﬁﬁvlﬁﬁ‘%ﬂgw?!%sslegeﬂerg nat tor

Fig 4 shows énfoppbsitevriotaciondirdcttions, as a function s
of the reciprocal crossing of one or more power |
take-offs. -
10 ' This makes it possible to solve very varied _
| spatial drive problems. Another advantage of the v/

invention is that ‘the power ‘take-off is movabe
during power transmission. This is particularly
useful in the embodiment with twin hoses as

15 flexible chain guides and which will be discussed
hereinafter.

" Fig 4 shous a further modificetion of th_e
invention,'in which a multiple drive:or power
take-off is obtained by combining several drive

20 components A, as is e.g. shown in Fig 1. By
means of a common central force transmission
shaft 10, Ax drives are operated together, which
e.g. drive the two power take-offs Bl and Bx
shown in Fig 4 by means of the chains running

25 in the flexible chain channels 7, 7'. In the
same way, the power take-offs can be-randomly
pivoted in spatial mammer with'respect to the
drive block. A power take-off block with several

' components can just as variably be driven by
30 means of a 31ng1e drive.

&

«



I nventsi.on, -in which a nultiple drive or power take-off is obtained by
- conbi ning several drive 20. conponents A as is e.g. shown in Fig 1.
means of a commpn central force transm ssion shaft 10, Ax drives are
operated together, which e.g. drive the two power take-offs Bl and Bx shown
in Kig 4_by nmeans of the chains running 25 in the flexible chain channels
7, Ly (nithe same way, the pomgaoLake-offs can be randomy pivoted in
spatial manner with respect to the drive block. A power take-off block with
several conponents caFijgu$t showsaai detaibeofir thenembodimentans of a single

drive~ -10- Fig 5 shows @ .detail_ of the enbodijrent accprding to Fig 1,

whi ch-can al so 8SCaRUPE o Tig éuswggﬁ}‘eﬁﬁﬂt? ﬁ%dﬁoﬁ?‘?gﬁ?? ons, such as

gearing up and %fﬁ%ﬁeﬁ@nﬂiﬁﬁédt %ﬁifféﬁéi@h@?k&cﬁ%é‘t ion direction
e 10 |

reversal, etc. oW ng- constructional details relate to the preferred
use of a 3D chgiearing up aeskcdowng dripei ovi pobwepytake~ofHlicant’' s Swiss

roprosented ¥ n HAGFES, ARAGIoM, BLAPFEASE: FEVREPALA SBoti TE 1 comprises tuo
‘hal ves la, 1D, #d)1RAAgE tohstirultidealraethelisspedaketteoghay hal ves and
part of the chain channel 4 which can be particularly clearly seen in Fig
6. . preferred use of a 3D-chain, as is described
L | in principle by the Applicant's Swiss Patent
o 538,065. What is shown is part of the flexible
U . 10 drive, as represented in Fig 1, namely the
- drive-side part A. Casing 1 comprises two halves
la, 1b, in each case with incorporated sprocket
casing halves and pért of the chain channel 4
which can be'particularly clearly seen in Fig 6.
15 Sprocket 2 is peripherally provided with
depressions 12 for the partial reception of
chain elements 10, which engage with.sprocket _
2 with depth d. Depth d is selected in such a
way that the outside'diameter R of sprocket 2
20 does not reach the radiﬁs of curvature R' of
I chain 6, i.e. R'~-R%0 always applies and is
shown in Fig 6 by the angle alpha ®180°. The
effect of this measure'is_deécribedlin detail
_ in the AppliCant's Sﬁiés Patent applicatioh. |
25 6620/81-6. . -
| Fig 6 shows a further detail of the
construction of a drive éccording to the
invention. In order to aéhieve vibration free
running and a sufficiéntiy long pperating life,

30 a low-friction or preferably a friction-free
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et 2 is peripherally provided with depressions 12 for the parti al
of chain elements 10, which engage with-sprocket 2 with depth d.
sel ected in such a way that the outside diameter R of sprocket 2
t reach the radius of curvature R of chain 6, i.e. [err] always
is shown in Fig 6 P¥ t he angl e aIpha [err]. The effect of thys
n the Applicant's Swi ss Patent applicati
@peﬁhﬂiﬁnsiQ%oﬁgﬁHrtﬂ@rcé’ﬁtﬁé |%ﬁhém Gyt ruction of a drive
| eve.vibration free running and
a’ sufficienFig Bong cpmnecting| piece 3D is axxangedthetiwedn preferably a

E?eées? "554 PlrkEnts thitn Bl 7 G R 200 e 7

BRiAg g a mgh pressure m@, with ¥aspw 6 5 the chain
Erocket can centre |tself |n the gui de

oiﬁa@@%ﬁn&flgamaq§ﬂﬂ 2 The unavoi dabl e

described in detaiT

I nvention. I n order to ac

n ca
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by whieC foirhatibnxobl gapsalb Gmgaﬁ\)e The tundkrofdablen in a twin

tit
et ion of the 3D-chain in chain chamnel 4 is

minimized by a- lubricant in the closed system.
Fig 7 finally shows an embodiment of the |

invention, in which the flexible chain guidance

parts 7, 7' run in a twin hose with a partition

15 between or from and to the drive and power

take-off in each case. Endless chain 6 runs in

the immer areas of the twin hose proV1ded for

the chain channels. When using thin chains,

this variant is equivalent to a shaft drive

and can be operated'as:snoﬁ;'withoﬁt said drive

having the often undesired'torsional_characteristics

of a shaft drive. This permits equally large

spacings between the drive_and power.take-off.

The freedom to pass the drive anywhere round

the ambient space is very advantageous. large

torques can be removed with respect to the power .

take-oEf immediately following the starting up

of the drive, the transmission hehaving in

movement-rigid manner and consequently synchronously.
The invention therefore relates to an

apparatus for transmitting a rotary movement with

at least one drive and at least one power take-off

wy



15 bet-ween 'or fromand to the drive and power fake-off I n each case. ™

“Endl ess chain 6 runs in 15 the inner areas of the twin hose provided/t gy
t he chain-channels. VWen'using thin chains, this variant is equivalen

“shaft drive -and can be operated as such, without sai'd drive having the~—
of t:en undesired torsional characteristics 20 of a shaft drive. This pernmits
equald yil arge spaci ngs between thq2drive and power take-off. The freedomto

~pass the drive anywhere round.the anhient igaceTis,M advant ageous. Large

.torques can be withEkexihle chajn guidesnexsaneed Eggagﬁﬂeg ®f | mediatel y
followibng the sighd idigh Yhith e cHdrkReeliel 3aSEhae! gRebEBEYRNG | N

‘movenent-rigid ner a consequently synchronously. The invention
‘therefore rel ategahsinies kapaakess place hynmeansi of anr endlessovenent with

:30 at least one drive and at | east one,po t gke- of { ~42- with flexible

chai n gui des ar¢%§%06b&m%%é%%‘£m fngngﬁgr 88¢crized in that

:the force trgns '§§é§ékﬁ3%€? AlBadti dM3 T oPithen complege chain 6, operable
ner an

i n push and pul T™ nan 5 correspondi'ng substantially to the conplete
|l ength of the chengthasf ché rchain icagingitin d&he 4noperagivene | ength of the

e ol )14, A4S Gt e st e (4 and pover
N (4, 4') in guide casings (1, 1') of the drive
. (A) and power take-off (B) and the flexible chain
10 guides (7, 7') between the same. A serial
| interconnection of a plurality of power take-offs
(BI; BII....BXX) drivable by a drive (A) by means
of flexible chain guides (7} 7", etc) constitutes
a first embodiment of the invention and a parallel
15 commection of drives (Ax) driven by a common
shaft (10'), with power take-offs (Bl...Bx)
comnected to each drive (Al...Ax) by means of
endless chains and flexible chain guides (7, 7')
cbnstitutes a second embodiment of the invention.
20 Further embédiments are that the flexible chain
U guides (7, 7') comprise a hose bendable in all
spatial'directions, whose inner space is used
as the chain channel (4); that the flexible chain
guide part (7) rumning from drive (A) to power
- 25 take-off (B) and the flexible chain guide parts
' (7') rumning from power take-off (B) to drive '
(A) comprises a twin hose bendable in all spatial
directions, whose two inner spaces are used as the
chain channel (4). Other obvious embodiments which
30 can be derived froﬁ the invention more particuhrly



ides (7, 7') between the sane. A serial interconnection of a

10 .
pl ur of power .take-offs (BlI, Bll....BXX) drivable by a drive (A by

< mean$ flexi ble chain guides (7 7", etc) constitutés a‘first enbodi nent
of t ¥~ nvention and a parallel 15 connection of drives (Ax) driven by a
compn. shaft (10'), with power take-offs (Bl...Bx) connected to each drive

(Al.\.AX) by means of endl ess Wi ns and flexi-ble chain guides (7, 7')

constitutes eﬁ?é) | JEL j - ® rt her enbodi nents
areé that theg?f%‘?lr;\%e C a%lh gu|rc!'{e'l{:tiw‘fe dﬁ;‘:?%tdlr?g?ifgggglggse bendabl e in all
spatial dir epgoesisel Wdnivés end Annpover take-af fsh€AghB,nCdhannel (4);

that the flexible chgjn j de t (7), running fromqrive (A to power 25 :-
t ake- of f (B)a'aadﬁ??.ﬂ%ﬁ? é"% ré'*ﬁﬂ%m 5(?(’75]) (ir‘unni ng from power
take-off (B) to drive (A) conprises a twin hose bendable in all spatial .
directions, whose two .inner spaces are used as the chain channel (4). O her
obvi ous enbodi nents which 30 can be derived fromthe invention nore
particularly -13- relate to the construction of the preferably two-shell

drives and/or power take-offs (A B, C and the flexible chain guide parts .-
(7, 7). _
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-.14- CLAIMB 1. Apparatus for transmtting a rotarynovenent Wth at Ieast

‘one drive unit and at |east one power take-off uni ing ¢
channel's therein, and 5 ° flexible and elastic chj“j@!ﬂ&mlm Eﬂn
' ' ' €rm COITpr+ si n

bet ween said units, said chain guides and channel

-endl ess. chain casing, wherein the force transm ssion is by means of an
endLgs§ chain in said casing, which canléperate sinultaneously to transmt
force i'n push and pull 10 nmanner, said chain having a length corresponding
‘essentially to the total length of thELAEMSn casing when in the inoperative

‘state, h th ' d ch
aceording Lo the node o | BPPALAFARCEPECEEANBRLERLNS & FORRIN RVeHAN [
the total 15 halQlﬁ%%ﬁng gngkgvgeggigsagge ?afgas@ oéglﬁgwggatus

waccording to 81 erern €re I1s serial 1nterconnection of a
plurality of ‘?ﬁ lo £f$a|ﬁ%1‘%f s ‘ia' hﬁi‘é’g' RlvEAg Eﬁaﬂﬁ' &Eé‘n@é/lél ehévein)idndy
nmeans of flexible chain QUI . An apparatus according to

.claim 1, giher@igkitler @nas ea.amlial bﬁhlﬁ0§ﬂ¢GESoarDéngled Visetsneérs shiden by .

-ngans of a common shaft, w th power take-off units connected to each drlve
‘uni t by meanurdftsgndiadsis cchlaannsuaddsf eedi chanpalsntoaether dompydsihar at us

according to claims 1, 2 or 3, 25 wherein the flexible chain guide -
conprises a leae @nisdiessbichaiin saSisgat WARLEiReEhe AR G (L EARSRISSIRN ’si)ace

i $ used as the chain channel
: by means of an endless chain in sald casing, which can

i . operate 31multaneously to transmit force in push and pull
10 manner, said chain having a length corresponding
essentially to the total length of the chain casing when in
u.se.
the inoperative state, such that in using said chain guides
respectively expand and contract according to the mode of
force transmission of the chain within them while the total
15 chain casing length.remains the same.
2. An apparatus according to claim 1, wherein
there is a serial interconnection of a plurality of power
. unils wnit .
take-dffﬂﬁ which can be driven by a drivepr means of
e flexible chain guides.
= - 20 3. An apparatus according to claim 1, wherein
valks
there is a parallel connection of drlveﬁzgrlven by means of
o vnits
¢ a commmon shaft, with power take—offﬁLeonnected to each

oaill
driveﬁby means of endless chains and flexible chain guides.

«

‘4. An apparatus according to claims 1, 2 or 3,
25 wherein the flexible chain guide comprises a hose bendable
in all spatial directions and whose inner space is used as

the chain channel.



-15- 5. An apparatus according to clains 1, 3 o exi bl e

“chai'n de part running fromthe drive un|t to -of f Land t he

©flexi hai n guide part running fromthe 5 pov””[” m,mi@i e drive
uni t i§e a twin hose bendable in all spatial* derectl whose two

I nner, spaces are used as chain channels. 6. Apparatus for transmtting a=

rotaty nmovement 10 substanti al'r],'5‘ds ‘berei nbefore described with referenes

to and as ilkusypal&dalRedle %&P&W%‘%ﬁ[ﬁm Y53 or
4, wherein the fltc_axible chain guide part running
from the dr:lveLto the power take-off[and the
flexible chain guide part running from the

S power take-off Lto the dnveu E:-Bmprise a twin
hose _bendable in all spatial directions and

whose two inner spaces are used as chain

channels.

6. Apparatus for transmitting a rotary movement

10 substantially as hereinbefore described with | . W,

reference to and as 1llustrated in the accompanying
drawings.
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