BELLONS FOR MOTOR VEHI CLE The invention relrates to a bellow according to
the preanbl'e to the Main Caim Such bellows are used above all in private
cars. The material is not rubber but~a material of the Hytrel type ..
(regisstered trade mark of Messrs. Dupont). The walls of the bellows are
thin. In ( their magnitude, they weigh 80 to 90 g. If such a bell ows-were
to be made fromrubber, then it would weigh, for instance2 ]?le, .. The
material used is expensive. It costs 18.-- DM per kg. It 1 ~r(t§3tf}|at €
rubber woul d be cheaper but it would not satisfy the demands in the sane
way. The demands are nunerous in many direc- tions: the steering
deflection on the front wheel axle anmounts to 43 to 46[err]. The bell ows
must follow this steering.deflection. This is also true when the vehicle is
novi ng. Then, the ten- dency of bellows is no longer to return to their
original posi- tion, being to a certain extent pretensioned in the wong
direc- tion. The axles of private cars can turn at 1500 r.p.m The bell ows
have al so to performthe st BELLOYSt HOR- MOTAR WEHICAE t he speeds of
revolution. Also the bellows provided on the gearbox - farther inwards -
neverthel ess have to wthstand a spring travel of about 15. Fromthe

t enper at the borertbenyrehatesotot hebsé&PU\ﬁs agcordipigedc ttdehaaeeidalitys.
They havend Mg exeenapmabl e at tenperatures from+ 140[err] to -40[err]. The
-40[err] naturally cones fromthe out- side tenperature. The +140[err]
cones fromthe fact that particu- larly where the inner bellows are

concer neglych hiee lbart s rarle ah #dd f abovehalangnnerivaae icapent amhef acityrial The

bel | ows s, @l Sou¥Li Nl ang hhee9uaYehet 8Rb: HyR W €8 P¥gistered crade

- -mark of Messrs. Dupont). The walls of the bellows are thin. 1In €'

their magnitude, they weigh 80 to 90 g. If such a bellows were
to be made from rubber, then it would weigh, for instance, 140 g.
The materiai used is expensive. It cqsté 18.~-- DM per kg. It
is true that rubber would be cheaper but it would not satisfy the
demands in the same way. The demands are numerous in many direc-
tions: the steering deflection on the front wheel axle amounts
to 43 to 46°. The bellows must follow this steering deflection.-
This is also true when the vehicle is moving. Then, the ten-

| dency of . bellows is no longer to return to their original posi-
tion; being to a certain extent pretensioned in the wrong direc-
tion. The axles of private cars can turn at 1300 r.p.m. The
bellows have also to perform the steering turn-in as well as the

e speeds of revolution. : (gk

Al SO the bellows provided on the gearbox - farther inwards -

nevertheless have to withstand a spring travel of about 15°,

From the temperature point of view, too, the bellows are subject
to heavy loadings. They have to remain usable at temperatures
from + 140°C to -40°C. The -40°C naturally comes from the out-
side temperature. The +140°C comes from the fact that particu-
larly where the inner bellows are concerned, the heat radiated .

from the engine is an important factor.
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is shot at the bellows, in the sane-way as occurs, for exanple, when a
vehicle is running on crushed chi ppi ngs. Then, further- nore, the bell ows
has,to withstand chenical |oadings .caused, by grease and oil. Furthernore,
the materi al must not flow when clips are applied to the small er-di aneter
collar "and-the larger dianeter collar. The bell ows nust be of such a form
that nass Freodedtlioors ims: sgosdisiol wlthmuamMesﬂmﬁ,gnab@utthsme per whiiett @raaglbe
produced i Bildd Bl vHUIAS1098 [ A A Plslanldlidy B RELLANS (ST a8t and
consi dérabl e flexi on work, and al So when ah Ioms has bée f'edPwi
alignnent“@@Wb@svﬁﬁﬂGHec&ﬁ ﬁé@éﬂ“ﬁe°€nFFWéWFda@@GG@d“SAIthgﬁgﬁ'tﬁérbébkems

ought nOtmb&eha%aeaM£lﬂ@hkl&bstQQSMQ&h§M®%ﬂ km%m&kaqru@adhag% cau@kar bl and
when t he Spfl%% Veh&'S in the neutral .ran i.nstallation errors
cd

nevert hel &§3 H wit F EBEEROTE o F ey t&FlﬁéngPéﬁ ARywdy °¥nghgn
bel | ows nm§Upbea¢apambd1@ﬁ wiot hdtearsthiald etrhidd amea@r Thé labj eald ahet N@rger

I nvent i on d'l%mte(%e'rng,'ocﬁta? a %l ! %%IWSCIHW Qt q:ec gb l&%i %l lfogt‘nle tlﬂl tthlenratS%
enj oyed properties, sacri f|C|ng none of 850 avi ng
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centrifugalofdQceds id" Gul¥apher neeaause the nass is snaller., or whether it
be that it cleans itself better or because the unlforn1th|ckness of the

wall's is better controlled. According to the invention, this problen1|s
resol ved loy tlhe ehaaaqtehﬁsLnghpamblabw@h@uM&imiEhakahdIthbedp&b@neof t he

spiral isgelected t t t hen.ev g eas wi | | onstantly
transporte f&OPhwor |n?n fSPs &ﬁpetgfe e ? XF igﬁd €8 Fﬁg%8§ ﬁ% n t he
vehicl e |sla@hannangkeorvvMhismchaa $pwealb@hem&lrsiyohvogdege although
conti nuoushy £¢h58dsNgughi AoPek! aEvaNd3n s59u3Lhy eaglbAUORLY gxkendi ng

spiral rib. This contindit oS agvanta eous fromthe nost mndel ~diverse
porft s steering lock is and when the spring travel is in the neutral

range, installation errors nevertheless occur which will occa-
sion initial tension anyway and a bellows must be capable of

withstanding this, too.

The object of the invention is to indicate a bellows which both
combines all the hitherto enjoyed properties, sacrificing none
of them, and also having a longer effective life, whether be-
cause there is less flexion work or whethér the_centrifugal
forces are smaller because the mass is smaller, or whether it be
that it cleans itself better or because the uniform thickness of

the walls is better controlled.

According to the invention, this problem is resolved by the
characterising part of the Main Claim. If the pitch of the
spiral is selected the right way, then even any grease will be
‘constantly transported to the joint, for example even if it
tends to run off when the vehicle is at an angle. With such a
spiral there is, of course, a continuously extending spirai
bottom and an equally continuously extending spiral rib. Ihis
continuity is advantageous from the most widely diverse points

of view.

In particular the features_of Claim 2 mean that flexion work is



of view In particular the features of Claim?2 mean that flexion work is

- 3 - reduced because the total length of what is now the "single" crease
is shorter than the overall length of the annular creases In additi.on,

wei ght is also saved, which is reflected 4n the costs and the reduced |
centrifugal force. GEneraIIy speaking, it can be said that a spiral bellows
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t he fl exi e expensive materital is require :
product | FiE €994 e |-°d'H>1'sUrﬂ}'qud‘al:fb trendv 52 thel ength (Hatthe tan Hnkar mm

Ltens, a BEavAdd@idibd havdiegmterﬁagﬂéamé@ ahrﬁﬂdyls'atrh-eeﬁmc{&e@rﬂi neHey dasds
because oth nerrzpe tlaﬁ are agf oved Q%H{ (ﬁ t{k f eat ures
accor di ndt SiTf &% 8ﬁlil %% ds 8o v e
with a coasidartet e seiaraingdldodws The g mﬂaarraarrgebetst@h stingui shed by
the features of Claim4. The features of- Caim5 sinplify manufacture. As a

result of the features according to Claim6, the axle cuff becones
i ncr easi 1y EAtwres poc ding 1o Giaihod 384 kn deip i of qdmdflcﬂ#sqreerqﬁg

lock, thefd osays Y 1HUTESKfdhdfe ST dBa i BBt &u £l d Ao r THY STdBKESn | t

p055|ble for the cuff to a apt itself to the curvature then necessary. It
further rAfhfdsiamshamhhibordrawyitsh Wi k2ot hak it thgiast Rredugeds. By
virtue oflﬁelrh&- f eatsttrﬁ&:gamortdmgpémﬂtaaga Tradde heldlovea dbecoimeskisfter in

the area where be#d th Il ows i s dended 1o be at its, greatest,
- accor di ng :ana1 eacq.g beoclan se o he%ep O%rrht are a0s4 improved.
By reason of the features according to Claim 3, the spiral still
folds up quite satisfactorily even with a coasiderable steering - -
lock,

The optimum range is distinguished by the features of Claim 4.
The features of Claim 5 simplify manufacture.

As a result of the features according to Claim 6, the axle cuff
‘becomes increasingly softer in relation to its possible degree
of bend on steering lock, the closer one comes to the smaller
diameter collar. This makes it possible for the cuff to adapt
itself to the curvature then necessary. It further reduces the

amount of flexion work. The réstoring force is less.

By virtue of the features accordinglto Claim 7, the bellows
becomes softer in the area where bending of_the bellows is in-
tended to be at its greatest, according to whichever joint is to

be protected.

Simplifiéation of production is also provided for by the feat-

ures according to Claim 8.

The features of Claim 9 make it possible better to adapt to the
bellow bending requirements, which provides yet a further advan-
tage particularly when the pitch of the spiral becomes smaller.
in this area.



Sinplification of production is also provided for by the feat- ures
according to Claim8. The features of Caim9 nake it possible better to
adapt- to t he bel |l ow bendi ng requirenents, which provides yet a further
advan- g¢age particularly when the pitch ef 4the spiral becones snaller in
this area. - The sane can be said of the features according to Caim 10,
i f such be [ i equi r I N et | ar.ger. _di_ameter .col |l ar. | es .

di stur Lnghﬁéngghf ?ghpggvfggg Pgrqgf ?ﬁg%PégﬁuF§§°§gé8?-t8iﬁghfﬂ g?aihfll.
The fedt ur 84<8f behavaryr Askseauipedsiipl aheolprgeirddibortgreavdiadegr ees of
pitch while neverthel ess the bellows can be finely sub-divided. The

I nvention mﬁ&l now.be described wth reference tq preferred _enbodi nents
shown in tHfe sééo%aﬁwﬁénarawrﬁgg,t 1§ RRP¥@hded; forbyj hg Epacuypewaeron-
partly brokéngawmyCheimows;, Fig. 2 is a view according to the arrow 2 in
Fig. 1, Fig. 3is aviewsimlar to Fig. 1 but of a second enbodi nent; Fig.
4 is aviewsimlar to Fig. 1 but of a third enbodinent; Fig. 5is a view
similar toThkegfeatpuesi nft Adadmsé2omhake ém pbedikidat thaprogitwofbel govster
ribs. A begkewsedloRas; -4 Ri [ I [ Qm.
Hytrel (R) &EegLétg?eglﬁfggghﬁggkﬁgggﬁégéggggDéggn???fg?ﬁe?%glP%Gggiggkas a
geonetri caP¥Po gV%ﬁGﬁnal axis 13 which in oper- ation is also the
geonetrical |ongitudinal axis of the axle pro- vided on a vehicle.
Naturally, .this axle.only.coincides with the.geonetrical |ongitudinal axis
15 when LherForntepEiel gEf' PaurBR Hesfnipea REBR: ke Epbentrone PraTerrat

case, the babb@ﬂmeﬂns shown in the accompanying drawings, in which: .

Y Fig. is side view of a partly broken-away bellows;
Fig.- is view according to the arrow 2 in Fig. 1;

Fig. is view similar to Fig. 1 but of a second embodiment;

o O oM

Fig. is view similar to Fig. 1 but of a third embodiment;

(S T

Fig. is a view similar to Fig. 2 but in the case of an em-

bodiment having two bellows ribs.

A tellows 11 has a wall thickness 12 of 1.4 mm and is blown from -

Hytrel (R) (registered trade mark of Messrs. Dupont). The

bellows 11 has a geometrical longitudinal axis 13 which in oper-

ation is also the geometrical longitudinal axis of the axle pro-

vided on a vehicle. Naturally, this axle only coincides with

the geometrical longitudinai axis 132 when the jcint to be pro-
W tected is in its neutral position. In this case, the bellows 11

is without tension. Provided on the left is a circularly-

cylindrical collaf 14 which is coaxial with the longitudinal axis

13 and which ends on the left in a terminal rib 16.

The inner periphery of the collar 14 fits onto a corresponding
but not shown projection on a vehicle and if correctly installed
there is on the collar 14 a clip'sq that this portion is fluid-
tight. Extending rightwardly from the collar 14 is a spiral 17.
This has a sawtooth profile with, commencing on the left, a

shallower flank 18 which extends rectilinearly in the manner



is without tension. Provided on the left is a circularly:- cylindrical

collar 14 which is coaxial with the longitudinal axis 13 and which ends on
the left in a termnal rib 16. The inner periphery of the collar 14.fits
onto @a correspondi ng but not shown progection on a vehicle and-if correctly
installed there is on the collar 14 a Clip so that this portion is | uid-
tight. Extending rightwardly fromthe collar 14 is a spiral 17. This has a
sawt oot hshewni | eThiehisciaktA¥pAgbdnat hélﬂewﬁ,radSﬁaFPowérrﬁﬂam(vgmmmgp'
gx}ﬁnds 165&&'5@@@?EY(Fntbh3|ﬂﬁ?nﬁhd théE-iShQﬁﬂtuEIhESliSXE@LBQWBdeHn

el | ows . f. relative arge.radius to and.this is in turn
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but sub-staantadlyymooeesseeeplyytbothkelbogdgituddnndl aaiss133. The angle of
the flankgs2 o] | 9ngifudina i 3 : : 0, whi thgno.
angl e ofgfhéhglg%gg&Sgpskébgh? g8ﬁgﬁ?§a§?ﬁgngﬁgﬁk&glgggyéﬁgstﬁﬂék&é%d??f
into a behibastheoapalelofihtbr fFilraki 48 hasahonsl &0vely large radius. The
bell ows trough 23 is then followed by the next flank of that portion of the
bellows rib which has run gn through igout 360, an? SO on. Th? angLi- t ude
22 bet wekhebEipBlis2ti ayeenrdsaAqvBERFalE £REAgR D8118¥EoRIOLRENE 3t MBAFRNe

| ef t - handipewikennhke hheeu%gmbeggdﬁaag; baF?nes Imﬁerb%hgawErrrﬁpghaD3l7
nerges ipto_an a ximately radial e 24 i s_end wa LS i
approxinﬁ?ereﬁs?EiggﬁggsgfhEEFIEﬁﬁtZE?am?s8ffSPage3§5§%°8foﬁnﬁba PERGIYE.
In Fig. gibi whbak baeceedsohr bhrbhghl ebbuti §hORar dng, sbhen.af Tee 83800i-t he
DelTows 4 U0Bs 2FepRsehoBENEHyb! 2105BA1 908RENLRNT AL 20BUEN30 96" Lol ore

the end wa ows trough-ris ]
stant from the left-hand portion to the right and only becomes

lower when the spiral 17 merges into an approximately radial end Q;)
wall 24, This end wall is approximately as steep as the flank

‘21, also for reasons of mould removal.

In Fig. 1, if one proceeds from the left rightwardly, then after
360°, the bellows trough 23 has reached its final depth and at
about 360° before the end wall 24, the bellows trough rises
again so that bellows trough 23 and bellows ridge 19 (as also in
"the left-hand fegion) meet again and merge into the outer curva-
ture 26 of the end wall 24, '

After a sharp angle 27 of about 100°, the end wall 24 merges

into a collar 28 of smaller diameter which is disposed circularly_
and coaxialiy of the longitudinal axis 13. It ends on the right \/
in a terminal rib 29 so that a fixing clip located there cannot

slip off.

If the front wheels are turned to maximum lock and the vehicle
travels, then the spiral acquires its shape. In this case, the
flanks 18, 19 flex and rest on one another, in fact not only
loosely but with the application of pressure. On the opposite
side, theISpiral is correspondingly expanded, i.e. is virtually
fully stretched. ' ' o

This stressing instance occurs when the bellows bridges those

o

I 4



again so that bellows trough 23 and bellows ridge 19 (as also in the
| eft-hand region) neet again and nerge into the outer curva- ture 26 of the
-end wall 24. After a sharp angle 27 af6 about 100[err], the end wall 24
mergestinto a collar 28 of smaller diameter which is disposed circularly
and coaxiaILX of %he Iong&tud'na axis 13. It ends on the right in a
termnal ©PB"5§ 85 FRS&t2Z1f YPAGRCRFP FoLafelot hBReVRERhot ETPP B¢ Point he
fronfkyheefsvaee bérdeflotmamizhyurhkeobklabndst beo¥eht6l ehérangise dbes {he
spiral acquphefabbsSagh | p;1hi ase, flanks 18, 19 flex and rest
on one another,ain ag?Q%%?roﬂﬁéglggge?§ hpﬁﬁf%ﬁgtgg g%ﬁl?%%%i%%gb?teg
pressure.fTEE the eppdBete side, the spiral is correspondingly expanded,
i.e. isvirtually fully stretched. This stressing instance occurs when the
bel | ows bri dges %hose Loinés of .the axle which are close to the wheel.
From t he pdi ARMoPevFesrof Fols Bifmt Ponint RBIBePrBNRLE) okketdmphit edgi 9E Hoes
in- deed bpyeadndeasheshésneifhtwasdiybarat eHet réheechept inadéases. f rom § he
engi ne. egn fromFig.,3, inthis e L t he |itude of the
Sotr o i BefRE B8P ERe BERLEuS ndeahlp: Bofe KORA Ry REAIRAHETSAL {HE:
the bel | oabsbesonesfhank iémgthl ésraghihableypandlehath adfogeomet fiank
length isygyailabplgaPesyisngsh of s 980 pbcal s { { udi d i ch
under diff?c% t con%?t%%n% ?aéi §}gta?§ggadgptg??g% o?6€ﬁ£t€%+$o§§?lf@
Accor di ngt#befi gdantakier ¢f tBethellevs-hand zone where the am plitude is
|l ess and the frequency increases, i.e. here the left- hand zone is nore
flexible EggopgigéaggpﬁfgleA,WQé?Q i% ggskﬂgbigft—hand zone whére the am-
plitude is less and the frequency increases, i.e. here the left-
\_J hand zone is more flexible and more adaptable, which is desirable

- with other joints.

Accordiné to Fig. 5, two spirals 31, 32 are provided which start
at points 33, 34 which are offset by 180° in respect of each
other. Where these spirals 31, 32 are concerned, either the
pitch caﬂ be twice as great as in the preceding examples of em-
bodiment, in which case there will still be the same number of
bellows ribs, or a greater number of bellows ribs will be pro-

vided if the pitch is made smaller.



mith otherjormts.—Actordimyg to Fig. 5, two spirals 31, 32 are provided

whi ch st 34 which are offset by 180[err] in respect of
each ot hgmlmxy Eplﬂﬂﬂ!&m,pl rals 31, 32 are concerned, either the pitch can
be tmnce as g he precedi_ng exanpl es of em bodinent, in which
casd. there will still be the same number of bellows ribs, or a greater
nunber of bellows ribs will bé pro- vided if the pitch is made small er.
CLAIMS: 1. Q| and grease-proof bellows for enclosing joints on axles of -~ :
nmot or vehicles, the said bellows being produced fromthin thernopl astics\s#
el astonmers and using hol | ow body production techniques, with a relatrvely
smal | dianeter collar, with a collar of relatively large dianmeter and with,
di sposed bet- ween these collars, a bellows device of which the inner

envel operan@sout er envel ope decreases in diameter towards the collar of

smal | er—drameter, characterised in that the bellows device has at |east one"
bellows rib extending spirally fromone collar to the other. 2. Bell ows

aﬁcordinghmﬁ&Ciﬁdngﬁea?@a@ﬁséertsﬁﬂoh? faﬁteﬁFBobemgt@oﬂﬁt&h&nS@&I@é :f
shorter thap the sum.o ngt t ellows r a tipgna y
symmet ri cal c%%%%faﬁﬁ%l % %ev?%gsbegfogil#%m%ga%c%?ﬁ?%% By SR
character|skmkm¢plmsM1¢ﬂeebascmmetsthedspslag hsllessbohnnpﬁ5dUdt1@elIoms
according {Qo.{4 n &I‘?ﬂa&tﬁéiéﬁfﬂvéi‘ t?xﬁ‘élih Tg,hgegroz‘:oibsrsm ‘?ﬁl‘a. S

smal | er than 10 " put reater t ows accord
char act er i S@H 31 Q$Eﬁe¥4ﬁ9fﬁ%5 arge 1ameter and with, d1sposed bet~

ween these collars, a bellows device of which the inner

envelope and outer envelope decreases in diameter towards the
collar of smaller diameter, characterised in that the bellows = -
device has at least one bellows rib extending spirally from ~/

one collar to the other.

2. Bellows according to Claim 1, characterised in that the length
of the spiral is shorter than the sum of the lengths of the
bellows ribs of rota tionally symmetrical comparable bellows

devices.,

3. Bellows according to Claim 1, characterised in that the pitch

of the spiral is less than 15°.

4. Bellows according to Claim 1, characterised in that the pitch

of the spiral is smaller than 10° but greater than 2°, W,

5. Bellows according to Claim 1, characterised in that the pitch

of the spiral is constant.

6. Bellows according to Claim 1, characterised in that the -pitch

of the spiral diminishes towards the smal]er diameter -collar.

7. Bellows according to Claim 1, characterised in that the pitch

of the spiral diminishes towards the larger diameter collar.

8. Bellows according to one or more of the preceding Claims,
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"of the spiral is constant. 6. Bellows according to Chg" har acteri sed
[ ”lﬁ

in that the-pitch of the spiral dininishes towards t ”W’"er
collar. 7. Bellows .according to Caiml, §haracterise ! tch of
the spigal dimnishes towards the |arger ‘diameter collar. 8. Bel Fows

according t-o one or nore of the preceding d ains, characterised in that

the height of chBeabebt@¥EdriR tRa€OBheShadght DEEOThAOLENRON SN r OB ¥s i Fod beE
regi on of the collar; at each oui#et zoFe._Q. Eellom5 acc rdgng tg one or
more of O ai n§t3"te FeCBRARBCSPREIFEeBP T tRatPEnESHEPYNPE oF "ENEC DERT BuRT
ri bs becones eamahl entlewardset he snmaller dianmeter collar. 10. Bell ows
according to one or nore of the preceding Cains 1 to 7, characterised in
that the height- of the bellows ribs dim- nishes towards the |arger

di ameter c8rlBello¥s merpodénacterednagoromere of Gbepémsflthe preckarag-

d ai s, charaebeiga@dihntksettﬁbehSﬂFhLesfdhﬁaesel1segIaibESbéeb&ewemeylép
approximately radi al area, the spira endlnggin the circunference thereof.

12. Bel | ons akeBRBiAgtRE® eraitey dipRPLEFefPLLATin that nore than one
bellows rib is provided. 13. Bellows as clained in Caim1 substdntially as

described yl tR §eLeLeRnee L9 FLOVECEnd 8P9nbre bBUEReSprELONE fg4cPh kI £6°
of the acconpanyi-ng™ draw ngs. ]
7, characterised in that the height of the bellows ribs dimi-

nishes towards the larger diameter collar.

11. Bellows according to one or more of the preceding Claims,
characterised in that the smaller diameter collar is followed
by an approximately radial area, the spiral ending in the

circumference thereof.

12. Bellows according to Claim 1, characterised in that more than

one bellows ridb is provided.

13. Bellows as claimed in Claim 1 substantially as described with
reference to Figures 1 and 2, Figure 3, Figure U4 or Figure 5

of the accompanying drawings.




