2249811 TITLE CF THE INVENTICN’SINTERED SLIDING BEARING 5 BACKGROUND CF THE‘

| NVENTION Field of the Invention This invention relates to a sjintered’
sliding bearing, and in particular, to a sintered sliding beaEQﬁ?&tﬁ use
in 10 a high tenperature environnent, such As a bearing for a heating
roller in a copying nmachine. Descrlptlon of the Pri't Art As sintered alloy

sliding beafipgg bHa %IIN;@'F@?I&§ mot ors and househol d electric
appl i ances,™ T ore widely used oil-inpregnated sintered

bearings, i.e., sintered bearings in which the pores are inpregnated with fv_

| ubricating oil.sTRarERED iSDIOIRG BEARTAE ed bearings have the 20
~ di sadvant age t hat—wremroset—+r—ea—h+gh—tefperat ure environnent of, for

exanpl e, about 250 C, the'inpregnating oil bleeds out of the pores and then
det eri orfat cBACKGROUND OB THE NENVENTIIONDeari ngs no | onger usable. A
commonl y taken neasure to avolid the above 25 di sadvantage has been either
the use of a sintered alloy not inpregnated with oil but containing a SOIId

| ubricant such afigdsblifi cthe Iniehddomm di sul fide in the aIon matri X,
the use of a bal pphear |r§%%€l&glgglag§%ecﬂoal nyr#ggea g aa t hlf‘a ,

tenperatures | s_Inject ase
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| ubri cant, caus crease in the naterial stren

~the solid I%?h:ﬁ?l & IIJEHIII RgCORYAE N MAGRING- a hi gh coeffl ci ent of

~friction as

Description of the Prior Art
As sintered alloy sliding bearings for small size
15 motors and household electric appliances, there have been
heretofore widely used oil-impregnated sintered beafings

i.e., sintered bearings in which the pores are 1mpregnated
with a lubricating 011

The 011—1mpregnated sintered bearings have the

20 disadvantage that, when used in a high temperature
environment of, for example, about 250°C, the impregnating
oil bleeds out of the pores and then deteriorates or burns,

| which makes the bearings no longer'usablé.
| A commonly taken measure to avoid the above

25 disadvantage has been either the use of a sintered alloy
not impregnated with oil but containing a solid lubricaht
such as graphite or molybdenum disulfide in the alloy
matrix, or the use of ‘a ball bearing in which a special
lubricant durable at high temperatures is injected.

30 However, in the case of the sintered bearing relying
upon solid lubrication, it is necessary, in order to attain
sufficient lubricating effects, to.add a large amount of

| the solid lubricant, which causes a decrease in the |
material strength. 1In addition, the solid lubrication

35 bearing shows naturally a high coefficient of friction as
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Conpated with fluid lubrication bearings. These disadvantages narrow the
application of the bearing. The solid lubrication bearing further 'has the
di sadvant age that the production cost is higher than that of the 5

oi | -impregnated bearing. The. use of the ball bearing, on the other hand,
has the di sedwpared whhh filuid dahsiratiey bearipggs cFhssed with the
commun Ssi nt gy | o eat, - w He £l NYeVH obj of
t hi s,-ﬁ"-nvent.%%%@%tgéﬁgggi quaa S|wnt1‘.£_ei?eed | di'%gfg;éargifng whi cﬁﬁ@g ‘excgﬁFent
sl i dipg chamsedtiad | babricagigmibaaringcfar ther chas: Sheedtisadvantagei that

| ow-cost . 1%5"e rodietieh eRisictid hidhéri BHEAL kpAt B G ovide a
sintered sllllufimarlng suitabl e for Use at high tenperatures and having a
long |if8& mifkmimpregppted Heaming; nvention is to provide a sintered

sliding bearing wihghyugBOWE lthe BYEE BEapiAg,! ba The FEHSAINARA! aRgs from
normal tenperatures to high tenperajures. Thesa angﬂfther opj ect s whi ch
wi Il be appdhantdisadventags hathg beldi FRRASAEELADIY SPREHY LS sEAMPRESRd

accor di ng t G, {¢¥ SthaVeBhdh BinteL¥adsDedangi beairdthg?h, sl i di ng bearing
conprising a porous sintered alloy in which the pores in at |east the
surface |l ayer of the sliding side are filled with a thernoplastic resin

with a ngjt gtpaqARYt pratreEd AvENTPON10 to 2, 000 centi poises (cPs.). 30
DETAI LED DESCRIPTTON OF THE PREFERRED EMBODI MENTS As the porous sintered
netal, there nay be enpl oyed FE-Cu-C alloys, Fe alloys containing Co and/or
a ' An object of this invention is to provide a sintered

sliding bearing which has excellent sliding characteristics
o " in a high temperature environment and which is low-cost.
| 15 . Another object of this invention is to provide a
sintered sliding bearing suitable for use at high
temperatures and having a long life. |
A further object of this invention is to provide a
sinteréd'sliding bearing which shows low abrasion over the
20 température'range from normal temperatures to high
'~ temperatures. _ ' ' :

' These and other'objects which willlbe'appafent from
the following detailed description can be achieved
according to this invention by providing a sintered

25 éliding bearing comprising a porous sintered alloy in which

A the pores in at least the surface layer of the sliding side

| ~are filled with a thermoplastic resin with a melt viscosity
" at 250°C of 10 to 2,000 centipoises (cPs.).

30 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As the pdrous sintered metal, there may bé“employed
FE-Cu-C alloys,'Fe'alloys containing Co and/or a
carbide-forming element, Cu-Sn alloys, or Al alloys



carbide-form ng el enent, Cu-Sn all oys, EBAJ alloys -2- -~ " Incorporation‘of =
a solid lubricant into these sintered aldoys can give nore excell ent :
sliding characteristics. A sintered netal conprising at |east one fromthe
group consisting of graphite, nolybdenumdisulfide, tungsten 5 di sul fi de,

l'ead, boron nit dinderypur ateipresofina ssoltat &ubm‘llz:mrtsﬁd'nttd\ ﬁﬂi@sé’%ihte?@da Cu

alloy or a I a re .Cont of.the solid
I ubr?/cant | Eit € Sl I’ll-{ éﬂgé a""?o%/ %Jégﬁ‘reggél?agﬁ ai%e ¢ eﬁc*f%hsgf)%by [
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i nter o %?Qggﬁ?é@mﬁegﬂ%ﬁﬁﬂe AbyBBEKunl oieuble 44, NGRS fLRL 1 ||
bear i ng®wofksudSiidey theady ﬁ@ﬂlBhtﬁﬂdﬁhéﬂéomasﬂQSknm)sﬂlncahe,surface

| ayer or ewagBpetrsed Vi hﬁ'lé nﬂstrﬁﬁragca tayvalloy or 4 e saiiggejkayer of-

the slidin S|de of .the bearing. The thernDpIastlc resin_inmpregnating .
agent: preng q%%fIXrPEﬁék %ﬂ to a nelt vi'scosity at. 250.C of “10 to 20

2, g_oo cPZ suclcqmmar tofesthéasolliddetzbrmaattean/\nﬁﬂa ctiritéﬂé&YaMS "
subj ect e [ te eatin in not coOrrosive. suc a
-.therm)plasﬁ'8 p?%?%f%kj& %gé 3fegh5 go SOt Y UM A %@iagns mhy t he
above- k@nt Lobed carit GnannmthceegénQSZO%y pmafyeraaseartthasmaoerpag. | f
the nmelt vg?g‘gﬁ‘gttgl q._tQZ‘;SQ 1?065 b{gwer than 10 cPs., the resin is |liabl eto

e o

bl eed out aring during. the use at high tenperatures
Preferably, most of the pores of the sintered metal

are 1mpregnated with the thermoplastic resin. However, the -
. bearing works well w1th lmpregnatlon of the. pores in. only L
15 the surface layer or even in only the 1nner surface layer,
'1 e., the surface layer of the sliding side, of the
bearlng. -
The thermoplastlc re51n 1mpregnat1ng agent preferably
has, in addltlon to a melt v150051ty at 250 C of 10 to
20 2, 000 cPs., such propertles that it deterlorates w1th . _
difficulty when subjected to repeated heatlng/coollng, and
is not corr051ve. Thus, such a thermoplastlc re51n can be
'des1gnated as a "synthetlc wax".
y Reasons why the above-mentloned melt v1sc051ty range
25 is preferred are as follows. 1If the melt v15c051ty at '_
250 C is lower than 10 cPs., the re51n is liable to bleeé
out of the bearlng durlng the use at hlgh temperatures,'
which shortens the life of the bearlng On the other hand,
if the melt v1sc051ty at 250°C is hlgher than 2,000 cPs.,
30 it is. dlfflcult to 1mpregnate the bear1ng with the re31n
because of its exces51vely high viscosity even when the
resin is heated to as hlgh a temperature as poss1ble w1th1n
a range. that causes no deterloratlon of the resin. . :
Examples of a thermoplastlc re31n which possesses the
35 above propertles are low molecular weight polyoleflns such



whi'ch ‘'short’ens the life of the bearing. On the other hand, if the nelt
viscosity at 250 Cis higher than 2,000 cPs., 30 it is difficult to

i npregnate the bearing with the resin because of its excessively high
viscosity even when the resin is heated to_as high a.tenperature as
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stability, as seen fromthe. fact, _for fhat it su fers from

depletlm5vWE%P%Eb?edthP&wﬂﬁﬂsuﬁf%rﬁ|gES@ H&§§¥ﬂftWR?%sbeaFed -hi gh

t enper at ur e FertREr, OwtsAvidams vy eﬂﬂrﬂhghthe'VWsé dt Reni HaEe ﬁ@%d:\ﬁ'e

t he ot her hanpd, K has_too high nelt SCOSI tered sl i ding bearing
of this inveH®iEACcARYbe ﬁpcglr 'Fo}'”' INE" Q}'{/] bighergthaa 9,000,

t her nopl ast i én ' EA&NoRAGN harlEE, etb@yetﬁanhughed wRlt WEsOss i ¥yand
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Nt which the pores are filled with the specific thermoplastlc
15 resin instead of the oil employed in the oil-impregnated
| sintered bearing, shows a low coefficient of friction when
it is used in a high temperature environment of, for
example, 200 to 300?C, by the fluid lubricating action of
the softened or liquefied resinlwith ah_appropriate
20 viscosity at the high temperature. - :

' When the sintered alloy of the bearlng of thls
invention further contains a solid lubricant such as
graphite or molybdenum disulfide, the solid lubricant
depresses abrasion during operation at normal temperatures,

| + 25 making up for insufficient fluid lubrication by the resin
N - at normal temperatures. Further, at high temperatures, the
solid lubricant serves to lower the coefficient of friction

and abrasion con301ntly ‘with the fluid lubrication by the
resin. ‘ ' '

v
4

30 As explained above, the sintered sliding bearing of
this invention has excellent qualities, and further, it is
low-cost as compered'with ball bearings Therefore, the
sintered sliding bearing of this 1nventlon is suitable as a
tearing for copying machines, high temperature apparatus, or

conveying apparatus in which the bearing is



i nvention further contains a solid lubricabt such as graphite’or nolybdenum =
disulfide, the solid lubricant depresses abrasion during operation at

normal tenperatures, 25 making up for insufficient fluid |ubrication by-
‘the resin at normal tenperatures. Further, at high tenperatures, the sol:id

| ubri cant - ser-yes tgfl wer the coeff|C|ent of friction and abrasion:
conj oi nt | yU&ReEh ath &igh,i temReraturesn AN tﬁ@qﬁﬂﬂﬁ1cﬁﬂ)enlargﬁstbﬂplalneq

above, theappmueamiaﬂ|ﬂﬂématmﬁrtne sintbr&dlméaﬁlﬂthgslfxcellent -
a

qualitles and fur.t her .S |OMF s _a ar bearings. .4 "
Therefore, the sf |%§Y%ﬂ?%ﬁﬂ gg %ﬁg§8F%g% rafed bR ke e a§m£
bearln? fofoldpwumyrexanptes hlgh thepexamwMEfﬂnﬁhéﬂtherm? f@@ﬁgalngd
appar at gs er atiires; .an

t hus |tgca%ee argéﬁQﬁk |on epﬁg§§aﬁ% i:ég] bEarlng Thi's

invention will be further |IIustrated by t he follomnng exanpl es. ,'In t he

exanpl es, ngbﬁ%rqpplastlc 5 resin inpregnating agent is designated. as
n EX ..

wax" . each experiment, a sintered body having a 10 -
conposi tion by wei ght of 9% of Sn, 3% of Co. and the renainder Cu was

subj ected to si zin@ddh g i hent | nd wlhhe%@aw HAPRLgrgof 10mm  an
out er fbaneter of, /[16nm_ and: a, | eng tE mm and .a por05|ty o] 20@6by '

vol unel? THEMBESA PRy t"?‘f’ehgli‘ﬁp? gﬁﬁt el ®vh 3 eHICe rnd othewi ng 15. .
waxes or orémalhderI@ﬁ)uﬁﬁyéﬁhfeMﬂédmtbhsaﬂﬂﬁgﬁtd1£K¥h a bearlng w1th :

an ‘inner diameter of lOmm,_an outer dlameter of 16mm and a
length of 10mm and ‘a por031ty of 20% by volume. The _'- o
bearing was then- 1mpregnated w1th one of the followzng .;e_ A
15 - waxes or oils: ' BRI ' '
1. Polyethylene wax with a:MW of 4,000
2. Polyéthylene wax with a MW of 2,000
3. Polyethylene wax with a 'MW of 1,000 -
4. 'Perflu°r69°1yalky1ether'oligomer-with a MW of
20 7500 (PFPE; fluoro-oil) Ll o
' 'S. Perfluoropolyalkyletherioligomer with a MW of
6300 (fluoro-oil). T ' |
6. Poly-d-olefin Syntheticroil; : _
The bearlngs obtalned in the:experlments were. held in
25 air at 250°C for 3. hours and then cooled, after which the' _
- bleeding of the wax or 0il from the bearings was. evaluated..ﬂgj
The results are shown in Table 1 together with the . |
v1sc051t1es .of the 1mpregnat1ng agents. 1In the_table,_thé5
experlment number corresponds to the above impregnatiog"'”
30 agent number.



2. Polyethylene wax with a NMVof 2, ooongq ~ Pol yethyl ene wax with a MW of
1, 000 4. Per f | uor opol yal kyl et her ollgo 'wWith a MWof 20 7500 (PFPE;
fluoro-oil) 5. Per f | uor opol yal kyl et her oligoner with a MV of 6300
(fluor-0-0il) 6. Poly-[err]-olefin synthetic oil. The bearings obtained in
the experinents were held in 25 air at 250[err]for 3 hours and then

cool ed, after which the bleeding of therawkeol oil fromthe bearings was
eval wated. The results are shown in Table 1 together-with the viscosities

of thg i_npr ggrat--rg—agent-s—-a—t-he—t-abl-e; the—pxpeii-rent—Rurber
corresponds jto the above |Mmsqpsutymxé®) afent | nunber. Table 1
- Viscosity (dR | gﬁg ﬂggt gept - sults 5
No. [err] at %’68%1{%8?& ‘Oriﬁ?pfé € Aagné 57Resulégﬁo bl eedi ng
observed ® No. '%&) mo—biepdi ng observed 10 3
_ q - bl eeacE rlf_o serggdzg,o c | 741 6
bl eedi ng observed 5 bl eedi ng observed ¢
100 o — —oribecamne Srudge lb e eari ngs 1N The experimenys
No. 4 and 5 jwhichjenpl oyg¢d the-conventiogal synfhabi ®leiddEidd |dsE&r-wdd S) .
2 - - 10 | no bleeding observed
10 3 - 2 bleeding observed
4 741 6 " bleeding observed
5 124 6 bleeding observed
Lo 1 6 100 ' - oil became sludge
Nt : : .

15
The bearings in the experiments No. 4 and 5 which
employed the conventional synthetic oils (fluoro-oils),
showed considerable bleeding of the ‘impregnating oils.
 This results from the fact that the oils have low
20 viscosities, though they have relatively high molecular
~ weights. _ '
The bearing of the experiment No. 6 which employed a -
common lubricating oil, is completely unacceptable, since
~ the oil became a sludge. | -
.25 As to the bearings of the experiments No. 1 to 3, it
AN can be understood from the results in the table that, when
the polyethylene wax employed has a viscosity at 250°C of
- 10 cPs. or more, no bleeding of the impregnating wax
occurs. : h
Example 2
In each experiment,'a“powdered mixture with a

composition by weight of 9% of Sn, 3% of Co and the
35 remainder Cu was mixed with 5% of powdered graphite, and
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showed consi derabl e bl eedi ng of the |nﬁ7egnat|ng oils. This résults from
the fact that the oils have Iow 20 viscosities, though they have
relatively high nolecul ar weights. The bearing of t he experinent No. 6

whi ch enpl.oyed a common lubricating oil, is conpletely unacceptable, since
the oil becane a sludge. .25 As to the bearings of the experinents

No. 1 to 3thetresunlbdngnidoctine wWamsubecesd| te compaettiny,e that, when

t he .pol yet X I [ 5 C r_pore,”
0. bl cedi ereror Sy e MAEL L 2036 X bdaPlng Biltidar el That'of”
exper i nentE X%WbbﬁdépedThﬁkF@N@hnq hsqk#mmgwesonmpyegaqyad<ﬁlﬁn@mﬂesm ”é%)

of Co and 4fecRE atevementidred\dfas sk Wi s 5% of - powdered. graphite, -and
the resulting nixture was subj ected, to compacting, - sintering, and: S|z|ng to
5, EPHB|9# th -

form a Dearing @ I?EP( %nqg(ahﬁﬁ'énlgs a8 §eskesefMeari ng was®
: |npregnataﬂowtfhcﬁaﬁtobftm&ﬁaﬂﬁ ld&ﬁfb&@%ﬁ§ 9t Wikh & shaft ha§8 of
t he obt ai ne bearl ggs égs('g‘l% eff ent of friction by contacti ng
it with a'% 10941poAR SRy igeripent of |
enV|ronnen20©fC0 200 C Test condltlons mere as follows: 10 - slldlng
velocity: 9 ”1¥LB%tEon%%%1éﬁélué¥;‘Hs ‘fofPows: 2 | | |
10 slldlng.veloc1ty: 9 m/minute; bearing pressure: SZO;ﬂf

Kgf/cm2 operéting time: 500 hours;_; 5
Test results are shown in Table 2. In the table, the L
experlment number corresponds to the above 1mpregnat1ng
agent number.
15

rablerz

Experiment No. | Coefficient of Friction | :

20 0.03
0.05
- 0.20
0.15
0.17
0.35

- T B SRR Oy

25 .

The bearlngs in the experlments No. 1 and 2 accordlngm-“h:
to this 1nventlon each showed a low coefficient of . .

30 friction, while the bearing in the experiment No. 3, which';m;
employed the low viscosity wax not accordlng to this = - B
invention, and the bearings in the experiments No. 4 and Sf;'“
which employed the conventional synthetic oils each showedfo*;.
a high coefficient of friction. -



”

“Kgf/ferr]”; operating time: 500 hour's. Ekst results are shomn in Table 2.
In the table, the experinent nunber ‘corresponds to the above inpregnating
agent nunber. 15 Table 2 Experlnent No. Coefficient of Friction 20

1 0.03 2 0.05 3 0. 20 4

0. 15 5

The beari ngs - |nt?ﬂ?e?%%??n@ﬁtghﬂbhlﬁhhM§%?%ﬁxiﬂcﬁ¢® ?6P?ﬁ#@enﬁ§em9«n$
each?showedﬁbI&wﬁsoeéhsﬁdenédotoSQe'ﬂmssldﬂ1th@nimprégnbeahgnblunddaé

expeflnent e t h V|sc03|ty Wax not according.to
t hi s”i-nvent :igon b%ée%@%ﬁg §H§ gghlen%t %é’ eri ments No. 4 and 5 which
enpl oyed the con\lﬂmelbaarlagnunettm @:ﬂperemmsﬂm\edSawhtgh empilbyeider of

consi dor 84 (GRRF oLE6E foakRo BT BHAERA Th IEF IREGh (BRI Ry Os ' ©

the egnatzmg .
bearing. Thmikion- |nThﬁeCése|§@r is %n%*deﬁsdoyedbs thatcdhenn

lubricating Qidricde1RE actebh RHeO il HEeDben | pra&top QR4S
t hereof is- onsrl-lere ? 5 tha’ltwygh Iublr|cat| ar(l:t}?on by talg:ggll ?%een

practical |y 19%¢®a BehﬁﬁéglpﬁeWﬂﬁ(ﬁﬂ%?Qﬁﬁgeﬁﬂ tQM BheysByidhe SO|Id
lubrication Inbgieabién. by graphite.

10 _ _ .

When the experlments were carried out employlng a
51ntered Fe alloy containing 1.5% by weight of Cu as the
o bearing material, the results showed a tendency similar to
s . the above. _

15 Further, when the experlments were carried out varylng
the solid lubricant added to the bearing material, graphite
gaVe the lowest coefficient of friction, although .there was
no great difference in coefficient of friction among the

B various solid lubrlcants used. The value of coeff1c1ent of

'20  frlctlon increased in the follow1ng order (1ow) graphite
< molybdenum dlsulflde < tungsten dlsulflde < boron nitride
< magnesium silicate < lead (high).

U/



" filled with

16 .Wien the experiments were carried out enploying a sintered Fe all oy
cont ai ni ng 1.5% by weight of Cu-as the bearing material, the results showed
a tendency simlar to the above. 15W t he experinents
were carried out varying the solid lu the bearing material,
graphite gave the | owest coefficient B"mﬂm’ ﬂﬂﬂ@ﬂf" ough there was no
great difference in coefficient of fritticontanmwngs varlous solid .

| ubri cants he val ue of -coefficient of 20 friction increased in the

following order:  (low) graphite < nolybdenum disulfide < tungsten g;
disulfide < boron nitride < magnesiumsilicate < |ead (hi gh) S C LM

'S * 1. f\sintergd §inﬂe£sdbes11aﬂn§0rwaﬁﬁg &:eﬁpf $ngt d CpRi-ois 0Y
|nvvh|chthe%£

tCIo 2, 020 Sﬁniayers? the shdiﬁln; sidéeaee sﬂinimem xbrahl lagtn”":’""‘“" -
aim ereLn the, ther resin.i 0 ecu

pol yol efin r’é%?:hn élt‘] S'eglstht gtig(?c’ﬁ"lq n&toegrt’ﬁ'g& aPt or gﬁ? 0209 2,
wherein the d:ewttpbisesar wei ght polyolefin resin'is a polyethylene with a
nmol ecul ar wei ght of 2,000 to 9, 000. 4. The. si.ntered sliding. beari ng

according to any one of Claims 1 to 3, wherein the sintered alloy conprises -

at | east one2sel ect eTher sintierest (a]pid::mg beamyngfagcapﬂinq too ICLiadaw iy -
disulfide, GHEESIANtHle ‘tltféﬂ?oplaé‘@fc rBifNis a low molecular weight

_ polyolefin resin.

3. _' The sintered sliding bearing according to c1aim 2, |

' wherein the low molecular weight polyolefin resin 1s a ’

polyethylene with a molecular weight of 2 000 to 9 ooo.

4. 'rhe sintered sliding hearing according to any one o

of c1aims 1 to 3, wherein the sintered alloy comprises at _
- least one selected from the group consisting of graphite,'!
molybdenum ‘disulfide, tungsten disulfide,_ lead,: boron~ _
nitride and magnesium silicate, dispersed in the matrix of
an alloy selected from the group consisting of Cu alloys'*
and Fe alloys. - |

-

' f_th ding sidemare -
Sk ER e el i ShEoh s “BorBk uring  Tept A,

5. Use of a sintered sliding hearing" according to \)_

Claim 1, ﬁei—ueq at a temperature of'from 2’00°c to '3oo-°c._

6. Use according to Claim 5, ﬁor—use—aev—e—beera-ng in-"'

an apparatus in which the bearing is used. in an envxronment |
of from 200°C to 300°C. '

7. iJse according to Claim 6, wherein the app'aratus is

one selected from the group consisting of copying mach:.nes, -

and conveying apparatus. |
-Q=-



nitri‘de arid magnesi um silicate, dispersed in the matrix of an alloy

sel ected fromthe group consisting of Cu alloys and Fe alloys. 5. Use .
of a sintered sliding bearing acco [I ﬂ" m [err] at a tenperature
of frem 200[err] ‘to 300[err] 6. 1 Ilm“um ﬂllm Claimb5, [err] in an
apparatus in which the bearing is uged® ntan"enVvi rfonnent of from 200[ err]

to 300[err] 7. Use according to Caim®6, wherein the apparatus is one

appacdtus, g O U GF Sirlhila WHADIRNGS BodBia il 1 'Chin
beari’ng, acc6uwdi A§ td3 Gearing £Lowm B3he i heatdng hrolder ngfrom copyfing

copyi ng nmachigagnihe A sintered sliding bearing substantially as
her ei nbef ore descri bed with reference to the foregoing exanpl es.

9. A sintered sliding bearing substantially as
hereinbefore described with reference to the foregoing

examples.




