WD 97/ 17530

PCT/ G3B96/ 02713 Engi ne Lubrication System Thi s
i nvention relates to lubrication systenms for internal conbustion engines.
Such engi nes have been established for over 100 years, and there has been

no fundanmental change to their lubrication systemover the years.

Thus, it igddmdispi onal 5 to provide an oil lubricatigq,spehsas i N Wich

a separate oil punp is provided for circulating the ol to the
various noving parts thereof. An object of the invention is
to provide a in which oil is circul ated w t hout
the need for a separate oil punp According to the

invention, in an infl bwsrmenmrrgla@sm)wbmn@yﬁmhrmtergalacomstmmmes haf t
and an associ ated oil sunp, a canshaft in a cylinder head above the oil

sunp, and a tiSvchgnpises heve heen pstablished éorsivaf 1180 wiearsr esgh dhere \has theeh anps,

tir_n'ng bel t
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fundamental change to their lubrication system over the years. Thus, it is traditional
to provide an oil lubrication system in which a separate oil pump is provided for
circulating the oil to the various moving parts thereof.

An object of the invention is to provide a lubrication system in which oil is
circulated without the need for a separate oil pump.

According to the invention, in an internal combustion engine comprising a
crankshaft and an associated oil sump, a camshaft in a cylinder head above the oil
sump, and a timing belt connecting these shafts via respective pulleys, the timing belt
is adapted to entrain a sufficient quantity of oil from the oil sump to lift it to the cylinder
head for lubricating purposes.

Conveniently, oil is returned to the sump via an oil cooler, to enable the
entrained oil to be used additionally for cooling purposes.

As known per se, the camshaft and crankshaft pulleys have similarly formed
tooth sets, but are of different diameters to effect the timing required, and the timing
belt is of an impermeable material over its width and formed with a set of teeth around
its inner face for meshing with said toothed pulleys.

In accordance with a feature of the invention, an additional oil pulley is
provided immersed in oil within the oil sump, and below the level of the crankshaft
pulley, the oil pulley also being toothed and the timing belt having an additional set of
teeth extending around its outer face for meshing with the teeth of the oil pulley, said
outer teeth providing the means for entraining oil to the cylinder head.

In one form, the additional set of teeth may be formed with scoops for

entraining the oil.
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Is adapted to entrain a sufficient quantity of oil fromthe oil sunp to
lift it to the cylinder head for |ubricating purposes.

Conveniently, oil is returned to the sunp via an oil cooler, to enable the
15 entrained oil to be used additionally for cooling purposes.

As known per se, the canshaft and crankshaft pulleys have simlarly formed
tooth sets, but are of different dianeters to effect the timng required,
and t he tiWPAy17530 belt is of an inperneable material PEFEBI#II3 dt h and

formed with a set oprdférabll, suiddadiitional teeth ark YebiBhsd tof Ak RlokOly Witk BBsed t h
said toothed pulleys. 20 In accordance with a feature of the

i nvention, an pagslige] @herebPihey AL Willy tHeSwall of said Pdside! ReritrdpRIngahtrain sAid

within the oil sunp, and below the | evel of the crankshaft pul | ey,
the oil pull ewial so being toothed and the timng belt having an additi onal
set of teeth extending around its outer face for nmeshing with the

teeth of the oil pulaceydingto dnother aspeciusfathistimvintior &R ehéihe QbribatioRBsys@mf or
entraining oil to the cylinder head. 25 In one form the

aqlldi ti onal ssetinchides erlobthedpulley, frertsrl ofivinichSIRA@NEr 4 Pbrt of the rotaiBA WithiRiahd t he

o restricted passage and a belt having matching teseth which also runs for part of its
movement within a restricted passage, these runs being guided to a meshing point at
which oil under pressure as a resuit of the meshing action is available.

In order that the invention may be readily understood, one preferred

10  embodiment and a modification thereof will now be described with reference to the
accompanying drawings, in which:

Figure 1 is a diagrammatic cross-section showing the timing/lubrication
arrangement;

Figure 2 is an enlarged cross-section of part of Figure 1;

15 Figure 3 is a side view of the part shown in Figure 2, and;

Figure 4 is a top plan view of the cylinder head.

Figure 5 is an enlarged cross-section of the lower half of the modified
arrangement, and

Figure 6 is an enlarged cross-section of the upper half of the modified

20 arrangement.

Referring to Figure 1, a preferred timing/lubrication arrangement comprises
the crankshaft 1 having a toothed pulley 2. The axis of the crankshaft, and hence the
pulley, is located immediately above an oil sump 3, the oil level of which is indicated
at 3A when stopped, and 3B when running. As known per se, the pulley 2 is

25 connected to a larger diameter, toothed pulley 4 connected to the camshaft (not

shown) by a timing belt 5; the tooth profile size of the teeth of each pulley 2, 4 is

2
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WD 97/ 17530

PCT/ (3B95/ 12713 Preferably, said additional teeth are designed
to run closely within a cl osed passage, whereby they act with the
wal | of said passage to entrap and entrain said oil.

According to another aspect of this invention an engine |ubrication system

5 I ncl udq,? pilels hed pull ey, the teeth of which run ovepccpsamaf the
rotation wWitRIH 2 restricted passage and a belt having matching teeth

which also runs for part of its novenment within a restricted passage,
these runs bei gghdHidRohk SameMBENHNBEE RO4 Riffernt number ¥MieElh 6H badhiMey, to
pressure as a result of the neshing action is avail able. I n

order that the pidavediHeNdiEite s rdtaRM reuiiidRiiddIOfle cPatRsIITEAIRS daptbhafl for
enbodi nrent and a nodification thereof will now be described with reference

to the Qf%[’rpanyi ng draw ngs, in which: Figure 1 is a
di agrammati c cross-section showi ng the timng/lubrication

Referring also to Figures 2 and 3, as known per se, the timing belt 5 is of a
5 flexible, impervious material, with a set of teeth 6 running around its inner face for
meshing with the teeth of both pulleys 2, 4. In accordance with the invention, a
further, toothed, oil puliey 7 is provided which extends below the running cil level 3B
to be continuously immersed. The oil pulley is located immediately beneath the
crankshaft pulley 2 and its teeth 8 are adapted to engage and be driven by a further
10 setofteeth running around the outer face of the timing belt 5. As shown particularly
in Figure 2, the timing belt 5 and pulleys 2, 4 and 7 are enclosed within a waisted
casing 10, the lower end providing a mouth 11 in the sump 3, the waist 12 defining
the area where meshing takes place with the pufieys 2 and 7, and the upper end
providing an outlet 13 (see Figure 4) to an oil gallery 14 in the cylinder head 15 as
15  discussed below. [t will be noted that the casing 10 provides a closed path 16 at least
for the upward run of the timing belt, and the teeth 9 of the belt move closely within
this passage.

The oil pulley has a series of open-ended pick-up ports 17 disposed
circumferentially, each with a radial transfer port 18 extending through its outer wall
20 19, and the front and rear walls 20, 21 of the casing 10, see Figure 3, define ports 22

adjacent the meshing area of the pulleys and belt 2, 7, 5.
Referring to Figure 4, and also to Figure 1, the cylinder head 15 is provided
with an oil gallery 14 which is fed from the outlet 13 of the casing 10. The gallery
includes a branch 14A for feed to the crankshaft big end, branches 14B for the

25 cylinders and return via the branch 14A to the big end, branch 14C for ancillary
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arrangenent ;

Figure 2 is an enlarged cross-section of part

of Figure 1; 15 Figure 3 is a side view of the part shown in
Figure 2, and; Figure 4 is a top plan view of the cylinder
head. Figure 5 is an enlarged cross-section of the |ower
hal f of the nodified arrangenment, and Figure 6 is an

enl arged c
Ref erri ng

hence t he

toot hed pulley 4 connected to the canshaft (not

belt 5;
2

tion of the upper half of the nodified_ 20 arr angenent .
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fvg)éf@%?e 1, a preferred timng/lubrication ar PAMGBIERE onpri ses
the crankshaft 1 having a toothed pulley 2. The axis of the crankshaft,

and

equipmehesychizs the endinel valvescatidedssbgiated tappetanards 4 beaop 13D forhe i |
| evel of which is indicated at 3A when stopped, and 3B when runni ng.
As known per oxerfioldagiutolths oiPsump 3.25 connected to a |l arger dianeter,

the tooth pioéss, eil fomesunip 8 lisepickest Up io fthecait pulley imairy pigk-ug posts 17,
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and to a certain extent by the oil pulley driven teeth 8. On rotation of the oil puliey 7,
oil is carried to its meshing area with crankshaft pulley 2. At this point, the teeth 8 of
the timing belt 5 block oil progress. Consequently, the ofl is then forced through the
ports 22 by its own inertia and a squashing action of the toothed timing belt engaging
with the oil pulley. Oil from the oil puliey pick-up ports 17 fiows out of the transfer
ports 18 effectively formed between the ail pulley teeth 8, before and after meshing
with the teeth 9 of the timing belt. Consequently, the outside run of this belt is filled
not only with oil from the ports 22, but ailso by centrifugal force acting on the oil as a
result of the meshing action with the oil pulley. When oil has been transferred to the
outside run of the belt, it is thus forcibly lifted through the closed passage 16 to the
outlet 13 in the cylinder head 15. At this point, oil under pressure is then directed, as
required, through the oil gallery 14 for the purpose of lubrication and, in the case
where an oil cooler is included in the system, also for cooling. When the cooling and
lubrication functions are complete, oil is returned to the sump 3 via the branches 14A,
14C and 14D.

For a cold start, the big end bearing is lubricated by splash for the short time
it takes for oil pumped via the timing belt 5, to reach it. With a cold engine, initially
most of the oil is returned to the sump 3 via the overflow 14D. As the cylinder head
15 and cylinders warm up, the oil’s viscosity drops and circulation is progressively
stepped up. Until normal temperature is reached the big end bearing still receives a
degree of splash lubrication. When normal running temperature is reached the
crankshaft runs substantially free of oil drag and lubrication is supplied entirely by the

pump arrangement; the hotter the oil the quicker its circulation.
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WD 97/ 17530

PCT/ G3B96/ 02713 substantially the same, but there is a different
nunber of teeth on each pulley, to produce the difference in rotation
requi red between the crankshaft and carknshaft for . tltm ng. by 5 f
Referrin lgures 2 and 3, as known per se, e IS O
a b5 ?I Z‘Q‘?gf’gﬂ”r gervi ous material, with a set of teethagarg%‘lr;]lﬁlltﬁg ar ound
its inner face for en thergnginerhpsileathedmormaleoperating Hemberpture, diys ogerfigy | n
accordance with the invention, a further, toothed, oil pulley 7 is

provi ded whi ch W@ty Belinypa aesnegrs oMey tiskever o ddie.3Bhis is so thatdulbeooling
continuously inmersed. The oil pulley is |ocated i mediately beneath the
crankshaft pul $38chy is Aypilable f?’é’éﬁwt@fé?@fﬁ@m@cbwgnmmdand be driven by
a further 10 set of teeth 9 running around the outer face of the timng
belt 5. As shown parlt Wihesppneciated that gy kreaftere 24, canhlee piowided) abepprofriatend
puI_I eys 2, 4 alggatiz:ngrEor%%gs?o%ing;m@n?s. ?r\egLriggigm will preferably be connected to

an engine intake cleaner, so as to eliminate air pollution by burning fumes from the

engine.

Referring to Figures 5 and 8, in a modification of the arrangement described

above, the casing 10 defines a reservoir 30 above the timing pulley 2 to which oil can

10  be fed from the oil sump, and/or be collected as recovered oil from the cylinder head
e.g. via the branch 14C (see Figure 1). Oi is fed from the reservoir, in this
embodiment to three locations as shown by the arrows 30A, B and C.

With regard to the downward movement of the pulley 2, as shown to the right
of Figure 5, it will be noted that oil fed via location 30A primes the toothed inner run

15 31 of the timing belt 5, which is restricted by casing 10 over part of it§ rotation, whilst
that fed through location 30B is fed via a restricted run 32 towards the teeth of the
pulley 2. In operation these two restricted oil feeds are respectively guided towards a
meshing point at which an outlet 33 is provided. It will be appreciated that the
meshing action compresses the oil, which is forced out of the outlet under pressure,

20 and can therefore be used for appropriate additional functions, e.g. crankshaft, or
gearbox lubrication; initial testing has shown that pressures in the region of 30 PS!
can be achieved.

With regard to upward movement of the pulley 2, as shown to the left of
Figure 5, oil is fed at location 30C to both the inner run 31and outer run 34 of the belt

25 5 and is entrained between these runs and the casing 10 and guided upwardly

towards the cylinder head.
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casing 10, the lower end providing a nouth 11 in the sunp 3, the waist 12

defi ni ng the area where neshing takes place with the pulleys 2 and
7, and the upper end providing an outlet 13 (see Figure 4) to an oil
gallery 14 in the cylinder head 15 as 15 discussed below. It will be
noted that the casing 10 provides a closed path 16 at |east for the
-upward ruWaY ¥R tinming belt, and the teeth 9 of the b&TGRYETLE osel y

wi thin t hi sRpfepigOtow to Figure 6, a further oliket 35 Inap bk Ipeyvideds if aequéneties of
open- ended pick-up ports 17 di sposed circunferentially, each with a

radi al transfishereptetintiss nax 3 Emasieg withrthe tdeth 86 obtheaamshaft pulied 4; thle, inand t he
front and rear walls 20, 21 of the casing 10, see Figure 3, define ports 22
adj acent t he shsilah magnerasadeséribell @bpus, biegan Bafdd beeh further iGeation 30D where it is
Referring to Figure 4, and also to Figure 1, the cylinder head 15 is

provi ded entrained between ishidgeéthc36yanticasingct® fosprovide &rfonhdripressutisert oill3 of
the casing 10. The gallery I ncl udes a branch 14A for feed to the
crankshaf & bisgueadia theamle 35 IgtBadditiondi Hebrication purpbsesdcTirrsafter, tiad ol teflvi a t he-
branch 14A to the big end, branch 14C for ancillary

3 entrained between the belt 5§ and casing 10, is fed via the outlet 13 to the oil gallery of

the cylinder head as described hereinbefore.
It will be appreciated that the system and medification described above have

the following advantages:

10 1. drives and times the camshaft
2. pumps oil to the cylinder head
3. delivers oil to the big end bearing
4, delivers oil to the main bearings
5. delivers oil to the camshaft
16 6. delivers oil to the camshaft bearings
7. delivers oil through oil galleries and cooling ducts
8. delivers oil if required to the gearbox
9. the oil takes heat from the cylinder head andfor cylinder and returns it to the

sump, by way of various components that are lubricated on the oil’s return
20 10. acts as an oil pump and a coolant pump
11. the oil effectively damps out mechanical noise to a very large extent, the
integrated cam drive, lubrication and cooling system effectively formed being
extremely quiet in operation.
12. significant gains in torque, acceleration and horse power; significant
25  reductions in noise, cost and lost power with full lubrication of vuinerable parts on cold

start up.
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WO 97/ 17530 _ _
PCT/ G3B96/ 02713 equi pnent such"é‘s"‘rhe engi-ne val ves and associ at ed

tappets, and a branch 14D for ck to the oil sunp 3.
In use, oil fromsunp 3 is pick mgmm ﬂj/" ul l ey main pick-up ports
17, wod7aff certain exteﬁt | ey drivepricaséeis On

rotation of th pul ley 7, 0|I Is carried to its neshing area with
crankshaft pul : At this p0| nt, the teeth 9 of t he tlhm Eg belt 5
bl ock oil proggess. equent | the oi | i s . fhen forced through the |
ports 22 by its own Mh Eet'qai H}IS °%ﬁ"ﬁ%?955°'§@glaoﬂa'3§hifh@‘{% ggiatef %iing

belt engagi ng

h,th romthe ojl pulley pick-up
ports 17 flowsS8 & qan{shgft {"rag @rr%ead agwegﬁ? P‘LSW é‘f‘géé'm'%'l’ F?ﬁ'
b h I { th8 f d after neshing 1 )
oL i e G S e e oo n bt e s

; ljlr l(;:da cti n Y o Ot onI #’ f%tgfﬁ%{iami y &nglltfr%?n grot;lssurzn% to ?H tto thseocyhr%/de(r: (targat;dr }o]:' ugal
lubncatmg purposes.
2. An intemal combustion engine according to Claim 1, wherein an oil pulley is
provided below the crankshaft pulley positioned to be immersed in oil within the oit
sump for entraining oil therefrom.

10 3. An internal combustion engine according to Claim 2, and in which the
crankshaft and camshaft pulleys have similarly formed tooth sets of different
diameters to effect the timing required, wherein the timing belt is of an impermeable
material over its width and is formed with a set of teeth around its inner face for
meshing with said toothed pulleys, and wherein the oil pulley is also toothed and the

15 timing belt has an additional set of teeth extending around its outer face for meshing
with the teeth of the oil pulley, said outer teeth providing the means for entraining oil
to the cylinder head.

4, An internal combustion engine according to Claim 3, wherein the teeth of the
additional set of teeth are formed with scoops for entraining the oil.

20 & An interal combustion engine according to Claim 3 or 4, wherein said
additional teeth are designed to run closely within a closed passage, whereby they act
with the wall of said passage to entrap and entrain said oil.

6. An intemal combustion engine according to any one of the preceding Claims,
wherein a cooler is provided in a return line to the sump to enable the entrained oil to

25  be used additionally for cooling purposes.
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result of the nmeshing action with the oil pulley. Wen oil has been

transferred to the out si t, it is thus forcibly
lifted through the cl osed passemmlmmlummn'"m’ outlet 13 in the
cylinder head 15. At this point,*” ol tnd®r ressure is then directed, as

15 required through the oil gallery 14 for the purpos . cation
' t MO BATE0 s TeonhEyE

and, int where an oil cooler is included tem also
for cooling. Mhen RRdantemal corpbution engine asl tidimed a iaay pheceding diaimafutther
conmplete, oil is returned to the sunp 3 via the branches 14A, 14C
and 14D. comprising a toothddppuliey, tied et afmthichirhme oviir@ panicof llearotatign méthin a

| ubricated by splash for the short time 20 it takes for oil punped via
the tim ng beestridded ppessagacindia bel\having meatihgl temtiy whizh alsu funafot part of their nost

of the oil is returned to the sunp 3 via the overflow 14D. As the cylinder
head hovementwithim d eestrioted passage, tiese ourls' beingi guidedito w ntbshing paintl at
circulation is progressively stepped up. Until normal tenperature is

reached tIse whichasildundercpressyresis ialviilablecsi a/smiree as a resuit of dhgr reeshirig axtibms h
| ubrication. When normal running tenperature is reached the 25
crankshaft rus subBetenginedubricationesystem @icluding sgtoathed Ipulteyi, ¢tret feeth ofswhichppl i ed
entirely by the punp arrangenent; the hotter the oil the quicker its
ci rcul ati on. run over a part of the rotation within a restricted passage and a belt havingimating

teeth which also run for part of their movement within a restricted passage, these

runs being guided to a meshing point at which oil under pressure is available as a

10  source as a result of the meshing action.
9. An internal combustion engine constructed, arranged and adapted for use

substantially as hereinbefore described with reference to Figures 1 to 4 of the

accompanying drawings, or modified as described with reference to Figures 5 and 6.

This Sheet Has Been Re
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WD 97/ 17530 \Wos oty agua®te-6

PCT/ G3B96/ 02713 When  t he engi ne has reached normal operating
tenperature, the overflow 14D will only be in use at speeds over
tickover or idle. This is so that full cooling capac /N, S

avail able for heavy traffic conditions at |ow engi ne speeds. o
I't will be apprBE€Rt ed t hat WeRLP NIRLEBGTVAL PROPERTY GROANZATIGN, v/ ded appropri at e

5| 0caty e FEaP Repl itk AR o A PRSP ERGORAION TRERLP R

pol | ut| Kbyinteyyadional Rafent Clapsifieption §:r om t hd (11) Intepsagions}Publication Number: WO 97/17530

Ref er fi ngFoaM 9712) FI6N 724, F0IMOLO2, N a |nAdd| ficatign of the arrangenent
descrilbedFi6N 1 above, the casing |10 (@Y iyieestional Publication fafe: 3~ o3 Sl 1977 {0597
timng |ley 2 to which oil can 10 e fed fromthe oil sunp, and/or be
col | o B riebecat Aspreton Sy o FePRERIRTS bl s, Rla A 51, 36, oK
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(54) Title: ENGINE LUBRICATION SYSTEM
(57) Abstract

The invention provides, in one aspect, a lubrication system for
internal combustion engines of the kind comprising a crankshaft (1) and an
associated oil sump (3), a camshaft in a cylinder head above the oil sump,
and a timing belt (5) connecting the crankshaft and camshaft via respective
pulleys (2, 4). In accordance with the invention, the timing belt is adapted to
entrain a sufficient quantity of oil from the il sump to lift it to the cylinder
head for lubricating purposes, thereby eliminating the need for a separate oil
pump. Preferably, an oil pulley (7) is provided below the crankshaft puliey
(2) positioned to be immersed in oil within the oil sump for entraining oil
therefrom. In one form, in which the crankshaft and camshaft pulleys (2, 4)
have similarly formed tooth sets of different diameters to effect the timing 7
required, the timing belt (5) is of an impermeable material over its width y /L

and is formed with a set of teeth (6) around its inner face meshing with ';’*\«» <, 4
said toothed pulleys, the oil pulley also has a tooth set (8), and the timing ~<~;”-'-'1-.'/)" V4
belt has an additional set of teeth (9) extending around its outer face for < e »-

meshing with the teeth of the oil pulley, said outer teeth providing the means
for entraining oil to the cylinder head. In another aspect of the invention,
an engine lubrication system is provided wherein 2 toothed pulley (2 or 4),
is provided, the teeth (32, 36) of which run over a part of their rotation in
a restricted passage provided by & casing (10) and a belt (5) having mating
tegthalsomnsforpancfitsmwanem in a restricted passage provided by
said casing, these runs being guided to a meeting point (33, 35) at which
g:_l un&er Ppressure is available as a result of meshing action of the two sets
teeth,




enbodi ment to three | ocations as shown by the arrows 30A, B and C.
Wth regard to the downward novenent of the pulley 2, as shown to the right

of Figure 5, it will be noted that oil fed via location 30A prines the
toothed inner run 15 31 of the timng belt 5 which is restricted by
casing 10 oWe@9mEsI0 of its rotation, whilst that fegg

| ocation 30Bis fed via a restrlcted run 32 towards the teeth of the
pulley 2. In operation these two restricted oil feeds are respectively

gui ded towards a nmeshi ng poi nt aﬂ/ﬁhich an outlet 33 is provided. It
wi || be apprecigted that the meshi ng action co resses the oi

whi ch is forced} out of ‘he(mlsfﬁiunder pr essur e, and ??n therefore
be used for appfopriate additi ggal NCt 1 ONSTSNE anks xf 1

gear box |ubricafion; i [ EsA1 ng has shoWﬁ R ™ the region
of 30 PSI can b [ V‘d — , to Jjupward
novenment of thef pulley P { froin to the Ieft,of’ iret5, oil is

25 5 and is
upwar dl y
5

fed at IocatiogL he inner ryn-81and out ey \r 34 of jt he belt
[een these”runs and the Cs~'qg 1P} and gui ded

e eyrTnder hedd
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PCT/ G3B96/ 02713 Referring nowto Figure 6, a further outlet 35
may be provided, if required, where the inner run 31 nmeshes with the
teeth 36 of the canshaft pulley 4; thus, in a simlar manner as

descri bed aRewes7ses! can be fed to a further Iocation 30DpeyeBssd2t1al S
entrai ned between said teeth 36 and casing 10 to provide a further

pressurised oil 5 source via the outlet 35 for additional |ubrication
pur poses. Thereafter, the oil left %?ﬁrained bet ween the belt 5 and
casing 10, is fed via the outlet 13 to thé oil gallery of t he
cyl i nder head as described hereinbefore. It will be

appreci ated that the system and nodification descri bed above have t he
foll ow ng advant ages: 10 1. drives and tines the canshaft 2.

punps oil to the cylinder head

\.-
s
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3. delivers oil to the big end bearing 4. delivers oil to

the mai n bearings 5. delivers oil to the canshaft 15 6.
delivers oil to the canshaft bearings 7. delivers oil through
oil galleries and cooling ducts 8. delivers oil if required to
t he gear boxwo 9717530 9. the oil takes heat fromthe cyli n¢qjceseashisnd/ or
cylinder and returns it to the sunp, by way of various conponents
that are lubricated on the oil's retumds 20 10. acts as an oil punp
and a cool ant the oid_effectively danps out mnechanica
noi se to a ve t he brication

and cooling s y forned being ijet in

[
0|
ipnificant gains in tor

oper ati on. ijon and
hor-se power; eSS i S Ey power with
full [ubricat pl e parts on cold
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-7- CLAI Ms: 1. An internal conmbustion engine conprising: a
crankshaft (1); an oil sunp (3) associated with the crankshaft; a cylinder
head (15) above the oil sunp; a canmshaft nmounted on the cylinder head; a
crankshaft pulley (2) connected to the crankshaft; a canshaft pulley (4)
connected to the canshaft; drive nmeans (5) in driving engagenent with the
crankshaft wedrayssand with the canmshaft pulley whereby, | pcYioshiati on of
t he crankshaft causes corresponding rotation of the canshaft; and neans (7)
for supplying oil fromthe sunp to ¢peb drive means adj acent the crankshaft
pul | ey, characterisg‘q in that the oigy supply neans (7)_ sopplies oil to the
drive means (5) thresghout the opergd ng speed range~f6f the dngi ned gui de

nmeans (13) afe—pt-ovidec—en = Rre—taae ey~ f ol aui di ng oillﬁromthe
region of th¢ canshafit pulley (4) tofareas where | yb#gCati on /s reauired,;
and the drivé¢ neap SRR achapi-edrTo eNyainAnd clery to
the cylinder |hea (15j suff‘cient oil gto lubricate the-¥yTInder head
conponent s. 2 \An intern conbus p~Engine according to

claim1 chajacterisedYin thht an oil dulley (7)]is prd&vided bel oy the
crankshaft pul By ) angZ1 b N0 pary” | rseg/i Ny | thin the gil sunp
(3), the oil ey X7) g| g ota@l'n S 8@ trdnsfeN oil from the sunp
(3) to the gi \Fhd belt™ (b¥= .-A v-@

A A A

N o~

m m
S 2 Al e
+ [
' Y Y

——

j }
)
2

L4

SUBSTITUTE SHEET (RULE 26)



3. An internal conbustion engine according to claim?2
characterised in that the crankshaft pulley (2) and the canshaft pulley (5)
have simlarly forned teeth sets of different dianeters to effect the
timng required, the timng belt (5) being of an inperneable nmaterial over
its width awodatsag formed with a set of teeth around its pipegpeetdts (3 1)
for meshing with the crankshaft and canshaft pulleys, the oil pulley (7)

al so being toothed and the timng beltf‘?\vi ng an additional set of teeth
extending around its outer face (34) Bdrd neshi ng with the teeth of the oil
pulley (7), the outer teeth providing nmeans for carrying oil to the
cyl i nder head. - 8- 4, An internal
conbusti on engi ne according to claim3 characterised in that the teeth of
the said additional set of teeth are formed with scoops for entraining oil.
5. i nt ernal __cond | op—-efrgtrme~aceQrding to claim3 or claim4
characterisg Yh thitrgsal d additional teeth run within a closespasSape
wher eby t hey wi YhAt he wal |l of said passage to entrap and entrpin bil.
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6. An internal conbustion engine according to any preceding
claimcharacterised in that a return line is provided for returning oi
fromthe cylinder head to the sunp and a cooler is provided in the return
i ne. 7. An internal conmbustion engine as clainmed in any
precedi ng cwasoweksr acterised in that the teeth of the crggksatiRbhemy! | ey
(2) and the teeth of the timng belt (5), in the regions approaching the
pei nt of neshing of the teeth, run in respective restrictive passages and
means are provided for supplying oil tC{ézS restricted passages whereby oil
di spl aced from between the teeth as the th come into nesh is avail able

as a source of oil under pressure. . An engine |lubrication system
i ncluding a toothed pulley, the teeth of which run over a part of the
rot-ation within a restricted passagg4 and a belt ing mating teeth which
also run for part of their nove tJwWithid ar iGt ed passage, these
runs being guided to a neshi ng4joi at Wi c I r pressure is
avail abl e as a source as a g€syft/of t | on. 9. An
i nternal conbustion engin o] e [ a ted for use
substantially as herei or [ Wwth refe |gures 1 to 4 of
the acconpanyi ng dr ay #Qgs ¥Tied as descri bed w erence to
Figures 5 and 6. '\\\\
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