; STe3eVCV@ " ~661. T.3 2 0 JUL 2004 GCear Punp The invention relates to a gear
“punp according to the preanble of claim1. 5 In gear punps of the generic
type, the tenperature of the bearing is of decisive inportance for the

maxi mal | y adm ssi bl e speed and thus for the throughput of the punp. Plain
bearings being customarily lubricated by the punping medi und 0 hiUgh28ker gy
feed is occasioned in the bearing clearance in the case of highly viscous
punpi ng nmedi a. Since the punping nmedium 10 has a nmaxinmally adm ssible

maxi mum t enperature, the speed and thus the throughput of are
limted. This is of special inportance when the punping nwmmm@[mmgl C
melt, the maximally adm ssible tenperatures of which range from

- 350C. 15 EP 0 715 078 A2 describes a gear punp of the generi c’ﬂfffe whi ch
has cool i ng du€iearmamgeri ng in the plain bearing. Even though the
difference in tenperature of the punping nedium and cool ant may vary due to
tenperature increase of the coolant in the cooling duct, influencing the

pper bear i ng naiernyRRlaR RARER AFa el Bl et ihng OFRE PIARDIBRTCIAREL, | 0°

each other in the way of neanders at regul ar di stances. The cooling ducts
are di sposed at regular distances. The |ower bearing half is connected to
an encirclifg legesspumps lofthegepeit typs, 6 tofnpesatiamef thedwaging igiof dhai-ge
duct s nout hi ng t herein.

Z 0o ~uu ~~ - | . 1 124 14 descri bes
spi ndl e bear i n§ivetimportaneeder é}t?omé?il,m%miéagﬁ‘ﬂg%lﬁisﬁﬁgd B’F'glt@‘-,s %’éili"? ngs are
di sposed in a continpuous.hush whigh. c FiS8s,.. i.cal anel [
cool i ng duct oghr@é)lﬁBP‘étn‘?f@\E&lg‘-]g'e}gltafrbﬁ‘%&ﬁsa) eilﬁg '? ﬁ%toﬁ?ﬁriely hg%gd%%# Pg? h%r ea,
cutting at a S'f)%ﬁrpiﬁg?ﬁed]ﬁhpiﬁi?d BRIES f88d BNb@aSRMedlin tRdBEMthDclearance
cross-sectional” area. Cooled pfain Béarings are known from 34 97 86 C,
havi ng cool i ng ifltied sasevdfitighbr eispausapimpinteometia. Siice thegudipipgseedinam equal
di stances from one another and_ which are connected to _one .another in the
way of meah010 haeegnadmallpadmizsdle maxiswentemperapitsyihéspead aag fhys Be ¢ he

ear rotors with co
9 tltl]roug?x

Ipu% gpth%ugceta% pump are limited. This is of special importance
when the pumpiﬁg medium is plastic- melt, the maximally admissible tem-

peratures of which range from 300 to 350°C.

15 EPO0 715078 A2 describes a gear pump of the generic type which has
cooling ducts meandering in the plain bearing. Even though the difference
in temperature of the pumping medium and coolant may vary due to tem-
perature increase of the coolant in the cooling duct, influencing the cooling
behavior is not p'ossible.

20 |
GB 264 105 A describes bearings, the upper bearing half of which includes
cooling ducts that are connected to each other in the way of meanders at
regular distances. The cooling ducts are disposed at regular distances. The
lower bearing half is connected to an encircling recess, with the openings

25 of coolant flow and discharge ducts mouthing therein.
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15 The invention is based on the know edge that the devel opment of heat in
~'the 'plain bearing varies along the circunference thereof and over the ex
tension thereof in the direction of the central Iongitudﬁﬁb““h%ﬂh. It is an
obj ect .of the invention to enbody a gear punp of the generic type 20 for
optimal heat renoval in the plain bearing. According to the invention, this
object is attained by the features of the characterizing part of claiml.
2 0J UL 2004 -2 Customarily, the highest energy feed is occasioned at the
pl ace of nost reduced bearing clearance i~.J&- the clearance between the
bearing section of the shaft and the area of the bearing- shell called
plain bearing; this is the 5 place of maxi mum shearing of the highly
vi scous punpi n@GBEd] 24M 4T des@ibdishindiebbanngaihaenen b cosledptuestited i nto
heat energy to an especially high degree. Very thorough cooling is required
inthis area. Th@sgj‘ghclbaamg efd digposedrinraotantadean thagb ovtsiclhndmpaises al | y
nts.  Further features, advantages an s of the

. s area. . | .
52322“ on vil] %ﬁgg%h%ngaﬁﬁ%lﬂ%ﬁo?’ﬂ%#?ﬁ*eo faRg CERSE qcspnoﬂng%efﬁ%ﬁﬁ ehry

erbodi ment s, ¢ Akl SR UOGHON MUkl LAG HUIA NGk At 6ed B Flficsh 15 2

cross-sectional view o unp on is a
cross-secti onalcrydsewctbnhhgegear punp on the line Il-11 of Fig. 1; 20 Fig.
3is a plan view of a first enbodi nent of plain bearings in accor dance
with the arrow Ill of Fig. 2; Fig. 4 is a longitudinal sectional view of

the plain bearing. on }he line - 1V25 |1V of Fi is,an il]Justration,

3. Flg, b
correspondi ng {Pats¢plain béﬁflagi)ﬁwwfm%@Sé(ﬁ?dg@ﬁ%@éf"%rﬁc’oémgpl ain
bear i ngs; ducts, which are parallel to the axis and disposed at equal distances from

one another and which are connected to one another in the way of mean-

10 ders.

EP 0 607 999 B1 teaches to provide the shaft of the gear rotors with cool-

ing ducts.

15 The invention is based on the knowledge that the development of heat in
the plain bearing varies along the circumference thereof and over the ex-

tension thereof in the direction of the central longitudinal axis.

It is an object of the invention to embody a gear pump of the generic type

20 for optimal heat removal in the plain bearing.

According to the invention, this object is attained by the features of the

characterizing part of claim 1.



20JU ~~ -3 Fig. 6is a plan view, corresponding to Fig. 3, of a third
-“enbaodi ment of plain bearings; Fig. 7 is a plan view, corresponding to Fig.
3, of a fourth enbodinent of 5 plain bearings; Fig. 8 is a pl.an view,
corresponding to Fig. 3, of a fifth enbodi ment of plain bea ﬂnéﬂk 2004 Fig. 9
is a perspective view of a sixth enbodi t of plain bearings; Fig. 10 is a
perspective view of a seventh enbodi nent “©tf plain bearings; Fig. 11 is a
cross-sectional view of the plain bearing on the line XI-XI of 1 S Fig. 10;
and Fig. 12 is a perspective view of an eighth enbodi ment of a plain
bearing. The gear punp seen in Figs. 1 and 2 conprises a casing 1 with two
gear 20 rotor osed.therein. .Each rotqor 2, 3 ha? a serrated

2, 3 dis
section 4, 5; i‘tLﬁEorg%r?lrya ighestiicsenfeed is peeasiensd atghe placsidrmost 3 furt her
conprises a s , : [ IS, :C i r L.ongi { nal~ axi s
6, 7 of the r?f?%%ceg bé’%’ _rlg‘l’g%ga%%nl-'?b étata(J a{%é}%n%%ig%tg%%éﬁ% Rgﬁ’@%%&gg (?fon 4
and 5 and onetl@nshadf anhitehares of iRy bethoMHell @alRdiplhiithdasitpN i 10the25 On
both sides of the serrated sections 4, S, plain bearings Jgfi, 12, 13, 14 are
di sposed ahd glasp@ftreaximum shearasg nfjtht, highbhvisteusshahpsigdmeSiunei Tigs is
rotatably Iodg‘&g thergi n, ny bearing sections 15, 16, 17, 18. The fronts of
the casing 1 re mesBanisy! engex dy eprverted intp hpateneegyetoran espsaially i xed by

screws 21 2 J -4 (roughl utlined).. The,shafts 8, 9 are extended
out of the cag?%gyﬁggggﬁ&a%g?%éojﬂq%lﬁrf"ﬂa e UEtls 452 50" A seal 23 is
provi ded, sealing between the respective shaft 8, 9 and the aperture 22. 5
The plane seen in Fig. 2, which is perpendicular to the plane spanned by
the two axes Ghezubidaimmieslechrumerdusanivanthgedds afd pheiadlynpvestienemsi de of
the rotors 2, 3; the delivery side 25 is on the opposite side. In

accor dancH) wi bAdimentsr rows 26; 27 of rotary direction, the rotors 2, 3 are
actuated in opposite senses; their serrations 28, 29 rotate nearly w t hout
play towards 10 the inside wall 30 of the casing 1. They convey the fluid

that is to beFBHH?lﬁf'!:aMf@@ afdg%nga%‘rélg el d%'taglos OQEQPE ?n\;é;)x‘ii.oﬂ%kmlﬁéé/on?% de. 25,

corresponding to e arrow veyl ng direction e casin

conpri ses congaiens i3 fiar erulgmiesoription-dfagehilaftehbodighentti@altén Bl ai n
bearings 11 to 14 are lubricated by the punping nedium as a rule a nore

hi ghl y vi scousomunetien widi theldrgwingdowshipbinpi ng nedi um such as plastic
melt. To is end, punping-nedium branch conduits 34 di scharge on the
del i very de 25 of the punp, leading to the plain bearing clearance or

pumpi ng. madi obiany it PRk T Fie B PRE pLTe T lufe B ot R Fecpec

tive bearing section 15 to 18 of the shaft 8 and 9 and the respective plain
bearing 11 to 14. Fromthe plain bearings 11 to 14, the punping nediumis
returned, viaF@idpi s omds-seeti@tal viewafdé geardfump ontthe limediiIbof si de 24;
part of the return conduits 36 are forned in the respective cover 19, 20
and 25 part of then¥i®léhe casing 1. Consequently, the punping medi um fl ows
t hrough t pl ain bearings 11 to 14 in accordance with the arrow of flow
directio 7 fromthe delivery side 25 to the suction side 24 of the punp.

Fig.3 isaplan view of a first embodiment of plain bearings in accor-

dance with the arrow III of Fig. 2;

Fig. 4 is alongitudinal sectional view of the plain bearing on the line I'V-
25 IV of Fig. 3;

Fig. 5 is an illustration, corresponding to Fig. 3, of a plan view of a sec-

ond embodiment of plain bearings;



Z 0 ~ U~ z0~~'-5 The plain bearings 11 to 14 are cooled. To this end, each
'cover 19 and-20 conprises a coolant supply conduit 3 8 which is connected
to one or several cooling ducts 39 in the plain bearing 13 and 14. Forned
in each cover 19, 20 between the shafts 9, 8 is an overfl ofdiltt 2089 which
is connected to 5 corresponding cooling ducts 39 in the plain bearing 11,
12. The coolant flows fromthe cooling dutt 39 of the pl ain bearings 11, 12
t hrough a cool ant di scharge duct 41. Consequently, the coolant flows in the
flow direction 42 through the ducts. 10 The following is a description of
various enbodibignt s iné ptaoviemg cdrressording 8 Rie 3, o€ adiiid @mbalimdanbf cal or
mrror-symetrical in the individual plain bearings 11 to 14, the ensuing
descri ption of desi@ﬁuaﬁﬁaﬁﬂgﬁngenent only deals with a plain .bearing 12.
15 I n the enbodi ment according to Figs. 3 and 4, the plain bearings 12a,
14a have continuous cooling ducts 39a of identical cross-sectional shape
whi ch neander g; ar | I b i ]

di stribution g?%ﬁg €f§b§£}?ﬁﬁéP@“%?b@ﬁgngﬁgfﬁ9€é§?9ﬁ9h§a§¥ﬂ%%%bgﬁé°£een in
Fig. 3, thg plain be&intgarihgye an area 43 where the cooling ducts 39a are
conparatively 20 cl osely packed. Consequently, heat renoval fromthe plain
bearing is con siderably greater in this area than in the other areas where
nei ghboring ceolifng.ducts 39a have a gjeater,. distance from each other. The
heat r enpvi ng gﬁg'fé;cés %PE%\QG%GPVﬁﬁP Rg %-éep?ﬁéfﬁﬂbﬁ@tbgﬂ“ﬁﬁmtoﬁ .e., per
unit angle a, is great:en.l e area 43 than in the other circunferentia
areas. 25 In anothe?ﬁ%ﬁ%ggﬂﬂégt according to Fig. 5, the cooling ducts 39b
al so neander as roughly outlined in Fig. 4. However, they have

heat - exchangi ng surfaces of varying size per peripheral unit i.e., per unit
angl e a, 40stFipdt eds aperspettiree pies phesixth Entbediuent dfyplatrhiseatingst ng duct s
39b have varyi ng 2 0 JUL 2Q0 -6 cross-sectional shapes. These may be a
cool ing duct 39b' of cylindrical cross-sectional shape, or a cooling duct

39b" of oval et _reni m.crosssect i opal shape, a cooling duct 39b"' having
the cross- sec? iq%nﬁj;fsf %E Sﬁf’???té‘,?e BEWL0L4 ST Ginbodaggntofgplanbearings;
cross-sectional shape. These cooling ducts S 39b have heat-exchangi ng
surfaces that deviate in shape and/or size. In the enbodi ment according to
Fig. 6, cooli fig.dicisa 8@ssaeetibmi viewiof thbiplaph bearibeanithgfind XI-X14¢, which
meander as_in the enbodi ment according to Fig. 4. In the area of
conparatib%ly Iom/eﬁéid@;ﬁééd, provision is made for 10 cooling ducts 39c
wi th surfaces of varying design by which to influence the heat
transm ssion, per unit area of the cooling duct 39c, fromthe plain bearing
12c and 14c t @; | S A | o affecting
the heat tr anghé'ggi gsggégrg%)??tc@eﬁf gﬁgﬁ &F@ﬁ%@gggﬁéé@voaba{ @LA g{;gg%zngmt erials
that differ in heat transm ssion. An insulating bush 44 has been 15
inserted in a cooling duct 39¢c', which is a solid material bush. An
i nsul ati ng budhe4gBahpgmpeeanimEégs dcand2 aompoiseng cdsiag 13@ith twai gdarsone

h 45 and the material of the _plain

cl earance, 46 farne I ween the b
bearing 122%. F‘Hofshg ﬁﬁﬁsaﬁ%ﬁﬁr%gém FRIOK & Fhas aperras seﬁgora&eégt@ga are

brbodt ment | of SEral AR LRerhRAnT Bk fln: 205 SRERGTEPLRR 4 Bt 47
al ong part of 9t #fidh i@icbﬁm%vf%@erﬁ{;hmgg%gamﬁ?l%@?%% : eifdtef%hg pxis 6

and 7, so that excellent heat renov es place e area of the

shaft 8, 9, whedaas-rotitablyddineddo hlkeagedressoriah 4and £afdd wnklentalfaviplcace from
the outer area of the plain 25 bearing i.e., fromthe casing 1. In the
exenpl ary enbtﬁcﬁrﬁﬁkﬁeddwlthiagdrl‘angp@léivliagilﬁn is made for two neandering

cool i ng ts 39e' and 39e" in the plain bearing 12e, 14e. Coolant is
separatel9 supplied to these cooling ducts 39e' and 39e"; the cool ant sup

On both sides of the serrated sections 4, 5, plain bearings 11, 12, 13, 14 are
disposed and supported in the casing 1, with the shafts 8, 9 being rotatably
lodged therein by bearing sections 15, 16, 17, 18. The fronts of the casing 1

are closed by two covers 19, 20 which are releasably fixed by screws 21



2 0 JUuL 2~~ plied may differ and have varying thermal capacity. It flows
‘'t hrough the cooling ducts 39e', 39e¢" in the flow direction 42e' and 42e".
The cool ants, which are supplied through the two cooling ductsﬂﬁg . and
39e", can be regulated or controlled individually in .tenpe?ﬁt %Eﬁd/or in
quantity per 5 unit of tinme. In keeping with Fig. 9, cooling ducts 39f may
be arranged not only serially i.e., sucCéssively - as in the above

exenpl ary enbodi nents - but coolant flow may take place also in a parallel
arrangenment. In this case, cooling 10 dacts 39f of identical flow direction
42f are forne@oughisheutpinad) Tiesshafiy & fare kuteridedoud of tiee dBimmthrdaglar e
formed in the vicinity of the rivo ends of a plain _bearing 12f. A return
duct 50 | eadsaperskres 2arintthe cpveretlidor0ddcteakd3 isnvaded seeling heftveaes

coll ected aftegr passage fhr t coolijn ucts 39f, for connection to

t he overfIOM/gﬁ%gsﬂﬁﬁg?E%Wg%ggg@ﬁgﬁﬁﬁqﬁﬁﬁygzgi In this case 15 too, the
cooling ducts 39f may of course have the shapes and arrangenents as defi ned
in the enbodinments of Figs. 3 to 8. In the enbodi nent according to Figs. 10
and 11, thg plTaemplheasdendnlg. 2, swhichtispeppencécudasioghe pland spahudédyan
interior bearing bush 51 and an exterior 20 bush 52, between which_is

formed an anntheavegxesfiri.dasludevthergpctiontsidodt ofihecpums taiope dide o a
di viding wall 53 that, i.s parallel t i,S 6 .t h t-h | i [
orci bl'y gui dli ToRRe F BRGS0 Mo SR o M S PR BB 300 and
di scharged iny; fl i beChHA o j : ly of
elnergy, gf rolm 'tv{]lg‘etshled%%o‘?é téﬁ’gy{:ggfﬁgryldltrgﬁg%&?@%ﬂ%g , ’%Bh%regd&%%t?&(;}éggpbﬁsh

52 is lined woppogite sohsed;ahéinGeiraténs 28,29 rearattdrivolthoutsag towarsdsspr o
portionate heat renoval fromthe shaft 8. The enbodi nent of Fig. 12 - as
t he enbodi®renthoinsiklegeall B0 ofrilic tasingils Theysonaky dae floid heaisitopebush. The

plain bearing 12h is. configured of exte .2 0 JUL_200 rior bush 52

and an interi OFMREE-from t[?EgHCtS‘in .Sldp%%‘ga dieHVFWeS@?tzgr F%‘Fesg’@élﬂl@zto are

hel i cal cooli ' . which formseparate cooling circuits.
0, 454 P, AR

Cool ants are sup ere ow direction 41 h' and 42h", which
vary in tenperature and/or quantity per unit of tinme. 5 Although the above
enbodi ments predom nantly descri be designs of plain bearings in which the
cool i ng duct s T3@ cabirighkcompriptsaconcasrihfix alttmpklatancrdgtilating Anidridesi de of
the rotors_2, 3 are connected in series, it is of course,
15  plain bearings 11 to 14 are lubricated by the pumping medium, as a rule a
more highly viscous or intrinsically viscous pumping medium such as plas-
tic melt. To this end, pumping-medium branch conduits 34 discharge on
the delivery side 25 of the pump, leading to the plain bearing clearance or
clearances 35 that are parallel to the respective axis 6 or 7, where the
20 pumping medium conventionally serves for lubrication between the respec-
tive bearing section 15 to 18 of the shaft 8 and 9 and the respective plain
bearing 11 to 14, From the plain bearings 11 to 14, the pumping medium is
returned, via pumping-medium-return conduits 36, to the suction side 24,
part of the return conduits 36 are formed in the respective cover 19, 20 and
25  part of them in the casing 1. Consequently, the pumping medium flows
through the plain bearings 11 to 14 in accordance with the arrow of flow

direction 37 from the delivery side 25 to the suction side 24 of the pump.
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The following is a description of various embodiments of cooling ducts 39,
Since the design is identical or mirror-symmetrical in the individual plain
bearings 11 to 14, the ensuing description of design and arrangement only

deals with a plain bearing 12.

In the embodiment according to Figs. 3 and 4, the plain bearings 12a, 14a
have continuous cooling ducts 39a of identical cross-sectional shape which-
meander in parallel to the axis 6 and 7, but which vary in distribution along
the periphery of the plain bearing 12a, 14a. As seen in Fig. 3, the plain
bearings have an area 43 where the cooling ducts 39a are comparatively
closely packed. Consequently, heat removal from the plain bearing is con-
siderably greater in this area than in the other areas where neighboring
éooling ducts 39a have a greater distance from each other. The heat-
removing surface of the cooling ducts 39a per peripheral unit i.e., per unit

angle a, is greater in the area 43 than in the other circumferential areas.

In another embodiment according to Fig. 5, the cooling ducts 39b also me-
ander as roughly outlined in Fig. 4. However, they have heat-exchanging
surfaces of varying size per peripheral unit i.e., per unit angle a, distributed

along the periphery. Consequently, the cooling ducts 39b have varying

2. A

43)



2 0 JUL 2pQ~ - ‘10 4. A gear punp according to one of claims 1 to 3,
'char’'acterized in that cooling ducts (39b', 39b", 39b"', 39b"") have varying
cross-sectional shapes. 5 5. A gear punp according to one of clains 1 to 4,
characterized in that individual cooling ducts (39c', 39@"0 JOOd4 at | east
in part, have surfaces of reduced thermal. conductivity. 6. A gear punp
according to claimb5; characterized in that an insulating 10 bush (44; 45)
is inserted in a cooling duct (39c', 39c"). 7. A gear punp according to
claim6, characterized in that _a clearance (46) is 3prow ded between the
i nsul ati ng bu§ﬁ>3§'@5§tl%ﬁﬁi sharespiThese paarhengcoalazg duct 39bi f gylindriggdr punp
according to cl ai ﬂg Bacterl zedll n ghﬁ % t one. fcool I ng duct (39d)
is partly insﬁfoe?f‘éac%?}q A PR A & B° 1(n§7<§uc 8l OV e ISR RY 4P Nar ds
radially of t I i ‘ §

y E‘@ctﬁ)‘ﬁ?‘ Elf’dg)&: %%bhi-fg' élﬂ@ ﬁa(llﬁlg the crc?sg S%ﬁtl@’l QFQS gg%rcts

according to one ar acterrfzed. ooI

(39e', 39e") areolhngdudesomtiorkqase @@msm@nhpsﬁap@mmésd &tin &v;tt§epar ate
cooling circuits. 10. A gear punp according to one of clains to 9,

characteri¥ed3Ph hahahe@tsexdh@ngm@ Junfpcdsithat desdue iBmpe3ad/or3dzy. 39e) are
connected in series. 11. A gear punp according to one of clains 1 to 9,
characterized in that the cooling ducts (39f) are connected in parallel in

a plain beari I 4.1 | 0 one
of claims 1t QQ% &%ﬁ%?lénc néra f%%(gg%#;mtzﬁ%t 6 %001?6%§ ‘%ta%gg%{ éaﬁtr%ge% 1%35% 39c,
39d, 39e, 39f %ﬂa@ﬂi Beliwfpted 4clwhich ﬁ%@ﬁd&%ﬂn%ﬁ@@ﬁﬂioﬂ%&ﬂ’t RRBrdhgthai ms 1
to 11, characterized in that
Fig. 4. In the area of comparatively low energy feed, provision is made for
10 cooling ducts 39¢ with surfaces of varying design by which to influence the
heat transmission, per unit area of the cooling duct 39c, from the plain
bearing 12¢ and 14c to the coolant. This may be varying surface roughness
affecting the heat transmission coefficients. It is also conceivable to use
materials that differ in heat transmission. An insulating bush 44 has been
15  inserted in a cooling duct 39¢', which is a solid material bush. An insulat-

ing bush 45 has been inserted in a cooling duct 39¢", with some clearance

46 formed between the bush 45 and the material of the plain bearing 14c.

In the embodiment according to Fig. 7, cooling ducts 39a are formed in the
20  plain bearings 12d and 14d, which meander as in the embodiment of Fig. 4.
Some of the cooling ducts 39d' have an insulator 47 along part of their cir-
cumference on the side turned away from the axis 6 and 7, so that excellent
heat removal takes place from the area of the shaft 8, 9, whereas only re-
duced heat removal or feed will take place from the outer area of the plain

25  Dbearing i.e., from the casing 1.

In the exemplary embodiment of Fig. 8, provision is made for two mean-
dering cooling ducts 39¢' and 39¢" in the plain bearing 12e, 14e. Coolant is

separately supplied to these cooling ducts 39¢' and 39¢"; the coolant sup-



5 the at |east ‘one cooling duct (39g) is annular cylindrical. 14. A gear

. punp according to claim 13, characterized in that the at | east one cooling

duct (39g) is externally provided with an insulating jackejg (Jﬁﬂ) 0 15. A
gear punp according to one of clains 1 to 11, characteri zed int t he at

| east one cooling duct (39h', 39h") is-heli cal . .AF@ Al . Ay. A .A

A A(3. AF5° . AL& A3he. A(, . A e&dw{ nb

T, T} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

| Cal cal bl CRI EATER) QR drevs Ay BA) bara aém]lé”“wdaca] 3y 8] 4] oh] oh] o

11 ca] caJ ca] ca
]’ilzg]a]cg]aca] ca]@aq%/@]“%:tg]:)’c’gg] gg% rf#%] c&% %]S’ f(?fé]e ridl\%?r%aF& ] calca]calc
a] ca] ca! 455546864r ﬁ%@tﬁrdﬁ, h the two cooling ducts 39¢' and 39¢", ¢
----- <<<<$=B==>c>f >>8?| wr rmc’\ cal ca] ca] caJca] ca] ca] ca] ca] ca] ca] caUlca]calc
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i.e., successively — as in the above exemplary embodiments — but coolant

flow may take place also in a parallel arrangement. In this case, cooling
10 ducts 39f of identical flow direction 42f are formed in the plain bearing
12f. Junction ducts 48 and 49 are formed in the vicinity of the two ends of
a plain bearing 12f. A return duct 50 leads back from the junction duct 49,
where the coolant is collected after passage through the cooling ducts 39f,
for connection to the overflow duct 40 or the discharge duct 41. In this case
15  too, the cooling ducts 39f may of course have the shapes and arrangements

as defined in the embodiments of Figs. 3 to 8.

- In the embodiment according to Figs. 10 and 11, the plain bearing 12g is of
two-piece design; it includes an interior bearing bush 51 and an exterior
20 bush 52, between which is formed an annular cylindrical cooling duct 39g,
which is divided by a dividing wall 53 that is parallel to the axis 6 so that
the cooling is forcibly guided in the flow direction 42g through the cooling
duct 39g and discharged in the flow direction 42"". For heat supply i.e., the
supply of energy, from the side of the casing 1 to be reduced, the exterior
25  bush 52 is lined with an insulating jacket. Correspondingly, there is dispro-

portionate heat removal from the shaft 8.

The embodiment of Fig. 12 — as the embodiment of Figs. 10 and 11 —is a

so-called wet bearing bush. The plain bearing 12h is configured of an exte-
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circuits. Coolants are supplied thereto in the flow direction 41h' and 42h",

which vary in temperature and/or quantity per unit of time.

Although the above embodiments predominahtly describe designs of plain
bearings in which the cooling ducts 39 of the tWo plain bearings 11, 13 and
12, 14 on one side of the rotors 2, 3 are connected in series, it is of course
possible that coolant flow is fed to the individual cooling ducts separately
10 orin parallel. In this case, the overflow duct 40 is for instance replaced by

a coolant discharge or supply line.
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b -- which has a suction side (24) and a delivery side (25);
- two intermeshing gear rotors (2, 3) which are disposed in the casing
(D), and
-- which convey a pumping medium from the suction side (24) to the
delivery side (25), and
10 -- which have bearing sections (15 to 18) at their ends;
- plain bearings (11 to 14);
--  each of Which, by formation of a clearance, lodges a bearing sec-
tion (15 to 18),
-- which are lubricated by the pumping medium, and
15 -- which include at least a cooling duct (39);
characterized
in that the at least one cooling duct (39) is embodied such that cooling var-
ies along the circumference and/or in the longitudinal direction and/or in
the radial direction of the plain bearing (11 to 14) so that the most intense:

20  cooling takes place in an area of smallest width of the clearance.

2. A gear pump according to claim 1, characterized in that cooling ducts

(39a) are disposed in a greater number per peripheral unit (a) in an area

(43) where they are closely packed than in other peripheral areas of the
25 plain bearings (12a, 14a).

3. A gear pump according to claim ! or 2, characterized in that cooling

ducts (39b, 39b", 39b™, 39b"") have surfaces of varying dimensions.

AMENDED SHEET
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coal ing ave varying cross-sectional

shapes.

5 5. A gear pump according to one of claims 1 to 4, charac-terized in that
individual cooling ducts (39¢', 39¢", 39d"), at least in part, have surfaces of

reduced thermal conductmty

6. A gear pump according to claim 5; characterized in that an insulating
10 bush (44, 45)‘is inserted in a cooling duct (39¢', 39¢").

T7.A gear pump according to claim 6, characterized in that a clearance
(46) is provided between the msulatmg bush (45) ahd the plain bearing
(14c).

15 | .
8. A gear pump according to claim 5, characterized in that at least one
cooling duct (394d) is pértly insulated by an insulator (47) on the side facing
outwards radially of the central longitudinal axis (6, 7).

20 9. A gear pﬁmp according to one of claims 1 to 8, cha_racterizéd, in fhaf
cooling ducts (39¢', 39¢") are provided which are combined to form at least

two separate cooling circuits.

10. A gear pump according to one of claims 1 to 9, characterized in that
25  the cooling ducts (39a, 39b, 39c, 39d, 39¢) are connected in sleries.

11. A gear pump according to one of claims 1 to 9, characterized in that

the cooling ducts (39f) are connected in parallel in.a plain bearing (121).
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12. A gear pump according to one of claims 1 to 11, characterized in that

the cooling ducts (39a, 39b, 39¢, 39d, 39¢, 39f) are elongated.

13. A gear pump according to one of claims 1 to 11, characterized in that

5 the at least one cooling duct (39g) is annular cylindrical.

14. A gear pump according to claim 13, characterized in that the at least

one cooling duct (39g) is externally provided with an insulating jacket (54).

10 15. A gear pump according to one of claims 1 to 11, characterized in that

the at least one cooling duct (39h', 39h") is helical.



