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where the shoulder surface intersects the outer. diameter of the cylinder
liner. The audition of heat This invention relates to the construction of
an  from the combustion chamber further compounds engine having a
multipiece block, a cylinder head,  the stresses due to a lack of cooling
available a midsupported cylinder liner and the structure   5   around or
near the flange at the top of the liner. used to assemble the components
into an engine.       US-A-2851020 discloses an engine comprising Engines
are designed to perform various func- a cylinder head; a multiplece block
having a bot- tions such as power plants for vehicles and gener-  tom block
portion having a bore therein and a top ator sets and in a variety of
output horsepowers.  block portion positioned between the bottom block Bore
size. length of stroke and compression ratios  10  portion and the cylinder
head and having a bore are varied to produce different horsepower ratings.
substantially coaxial with the bore in the bottom Many of today's engines
typically use a water-  block portion; means for attaching the cylinder
cooled block made from one casting with a re-     head to the bottom block
portion; a midsupported placeable cylinder liner or integral bore within
the  cylinder liner which is flangeless at its upper end, block. US-A-
4,369,627 discloses an example of  15  the liner having an upper portion
positioned within one such engine                                   the
bore of the top block portion and a lower US-A- 1,226,820 discloses an
engine in which   portion extending into the bore of the bottom block the
body comprises an upper base section, a lower  portion and an annular
support surface positioned base section and a cylinder section which are
between the upper portion and the lower portion, detachably connected with
each other. The cyl-  20  the support surface seating on the bottom block
inder sections of this design has a water space   portion and the
midsupported cylinder liner being which surrounds substantially the entire
length of  fixedly biased between the cylinder head and the the cylinder
from top to bottom. This requires a  bottom block portion; and a piston and
ring assem- precisely aligned core to form the water space, an  bly
slidably positioned within the midsupported cyl- elaborate cleaning
technique and a substantially full  25  inder liner; and, in accordance
with the invention, length cooling system from top to bottom of the   such
an engine is characterised by the cylinder cooled block portion requiring a
large cooling sys-  head being attached directly to the bottom block tem.
The assembly technique used to secure the    portion; by both the top and
bottom block portions individual cylinders to the upper section is
difficult  each having a plurality of the bores and there to service and
maintain because access to the   30  being a corresponding plurality of the
cylinder lin- fastening screws are located within the upper base  ers; by a
liquid cooling system  having a liquid section.
cooling. transfer pump, a heat exchanger, an an- Some engine designs appear
to be moving       nular space formed between the upper portion of away
from the full length water cooled block or  each cylinder liner and the  ve
bore of the cylinder liner in an attempt to increase efficiency.  35  top
block portion, the space sealed at the top reduce cost and improve the
emissions. US-A-      by a compressible seal  at the bottom by a 4,294,203
discloses an engine having an integral   flexible seal be   the  liner and
the top head and upper cylinder assembly for use with an  block portion
without any seal-retaining groove in integral crankcase and lower cylinder
section as-  the liner corresponding to the flexible seal and a sembly. The
upper and lower assemblies are  40  plurality of liquid cooling passages in
the cylinder formed to receive a wet cylinder liner which is  head
connected in liquid flow relationship with the directly contacted by the
engine coolant over only  annular space, the transfer pump and the heat a
portion of the exterior surface of the liner which is  exchanger, and by
the cylinder liners being individ- received within the upper assembly.
Although      ually Insertable Into, and removable from, the eliminating
the need for a large cooling system, the   45  bores, after removing the
cylinder head but without machining costs and complexity of operations have
disassembling the multipiece block. drastically increased overall cost. The
casting pro- cess although simplified from Shultz's design still  In the
accompanying drawings:- requires a complex core and cleaning process. A
deep blind bore is required within the one piece  so  Fig. 1 is a side view
of an engine in accordance integral head and upper cylinder section
assembly    with of the present invention; to allow for inserting the
cylinder liner therein. It  Fig. 2 is an end view of the engine with
sections has been found from past experience that the bot-    broken away
to show the relationship of a cyl- tom portion of such deep bores cause
stress con-  . inder head, top block portion, bottom block por- centrators
resulting in cracks and failure of similar  55    tion, midsupported
cylinder liner and a piston components such as cylinder liners and blocks.
and ring assembly of one of the cylinders; and, The same type of area which
forms stress         Fig. 3 is an enlarged broken out section view of
concentrators can be seen in US-A- 4,305,348        the area circumscribed
within line III of Fig. 2.    



3                EP 0  217 811 B1 eingine 10 Includes a mulltippiplece
block 14 having a       chanerMt the  Tenie1,ada liquid coolingtrnfrpm
bottom block portion 15 and a top bloc poton1.trnfe  upt8 he lqi eoling i
transfer pum In addition, a cytinder head 17, a plurality of mid-  58 Is
suitably driven byte1nie 0t eTabhe spotdcylinder liners 18. a. plurality of
piston   s   a liquid flow through fth cooling system21Te
endporintsembid1,acmhf 0adalqi                    heat exchanger 54 is
connected to the lower hose and i21asmb           res  in1 dd nte  nie
56 at one end and. the other end of the host. 56 Is cooling sse
once  oapsae6   hc  brrlri~e -        rther includysed 21 the inldd
nteengine I   eas2  foric   btrtnia 0urth -nictlude liudfowtruh h  iui  ol
with the cooling transfer. pum I  h   nn  sp 58. A passagO 81 ng systemg
21,meaid2 flor attacuhin the clinude coool-ct the pump 58 with a passage 63
in an hd17to the bottom block portion 1 5 and means  Inlet
colnpmnflo6rxedgsbtaontiallyh 24 fo seaing lquidflow  etwen thetop  lockthe
entire length of the top blockpoto16Th p~~4 ortin1 salnd thei cylnde
headw17, the  todp-boc    Inlet coollng manifold 64 in this embodiment is a
portedn cylndter clinr1ande thea17 top blockporio  separate component from
the top block portion 16 16,d yide inr1 and the top block portion 16 n  h
oto  sadi attached to the top block portion 16 In liquid blocknd portion
15.c Itsould be noted that many of  sealed relationship at One outer edge
by a pluralt *      the~lc coporinen. ts show   nyi  is    n    n     of
fasteners 65. Alternatively, the manifold 84 could thereipnafter  escribed
n in detai ar dpiated 3and  be an integral part of the top block portion
16. heachcyinatdesriobted einde.l MOdpiae   tMeans 22 for communicating
liquid flow through Tahner bofttohboc portion.  1has a plurality of  20
the liquid cooling system 21 includes a series Of borestherengon of which
is shown at 28. The top  passages 66, a plurality of passage 68 d plrait
bokpron1haaplrltofbores thereinon                 of cooling passages 69
and an outlet manifol70 ofwicIs shown at 34. The bores 34 in the top  The
passages 68 are poItine48twe     theIne blockportin 16are substantially
coaxial with the  colnbaiod6 adteanlrsaes 48, the *    bre 2 i te
otomblckportion      15 Te  top   gs  plurality of passages. 68 are
positioned btente blockport~n 1 is ositioned, between the bottom  annular
spaces 48 and the plurality of cooling Pas- block portion 16 and thP yidrha
7  h            sages 89. located in the head. Each cooling pas mean 23 or
atachng the cylinder head 17 to the  sage 69 is connected to the outlet
manifold 70 bottom  bloc forationh isicue     lrality, Of     which is
connected to the upper hose.55. fasenr 38 which exend through a plurality
of  30  Asial  ubro  asgs7  ntegs holes 40in the ylinderhead 17and a
plurality of  ket 52 directs communicati n of liquid flow be. holes 42 in
the topyloke portio 167 n  hrael      tween the passae 88a        . -h
plurality of liquid engae a  luraity  f theade  bors 38in te  colingpasages
69.Apuaiyo8is and  secon hoeac42:lhsuP tep blcylindr ioner 168n thrasadlow
as   6ad   lrllyffis n   seco   nd fe~l sealsd positioned In th bore 34 d
of oe    -i the topblock portionflxbesa80eaaycottshenduPO K>    18. The
mbdaupPorten cyidrlie  8Isfxaynyidrdie B  hl h  second flexible seals7 bias
d bewee thclne head 17 an thes bo-7 eaalonat hebto7bo8prto  5 *     tom
~j~bloc   portion i. The uppr poto  0co-Abr8In #th   estpeblckotion
16wextnd ~~.. .~~  erates wit .h     the boe 4Inte op2oc  oriop6
usttionlted lngt  ftebok n  sofe fomn  nanua4 pc 48i "6~tlherebetwe 2.n.
rmadpredclrt h  br  4  h  a The mdsupofte  cylnde lie 18e
hasanshltu0doaabpstoed In  eMen  o        theln  bor49. Thefis upper
porti~n 48 a d the lower portion 44 andetioned withintthe mldupported clne
~es1 *   seats on the#W bottom   qlhl o block portion 1l ned5 o  nroabwhle
btwesen opd posxitbln 100and a8 i.The'nildsupported cylinder:l1ner 18 cotcs
thxedl  bottome lo~ione 12treieastoe"o h o dbeeevtecylinder head 17 and
hatnanua hroe bot  psoanrigseml   .Tetopnlc  oto forme ther~n. Te seaing
mans 2 incldes abor1 has a n tredetopblfod k height    1 pefterabl
ombokpressib  5 gas et  up2 e posi rndbtween th toop-  selected from the
rangeh of aheblout0  tod 100 off w: hboe3Intetpblock portion 16 adchecyiner
het17oh the stroke "8. The anuacpae4   as m'po
omrsilgakt2icldsaommpesibeetromiand, heigtrp"prfrblnelcedfo rng 53
poatinulrsed w4tnthrebgoovee            shaetwenthe   i range of
abouit30%et 65no the  stroe I BS. h trhe mndsupported cylidrlinder.1 andrI
thes cylnde  Tehih  H"o h  nua  pc  8cnb The liqid coolng sysem 21Icueswe
atheat5   Pig.nadrn   ssmle   9ae  ldbyPS exhne  4  nupper foto   6loexir
hoseio  45 and a oe                          oiio  o  n and~thele betwen a
to .~~~~~~~~~~~~~~~n .r oa    5                 EP 0 217811 B1
6 Industrial Applicability                              Another advantage
of using the top block porr tVon 16 as disclosed in this invention is the
variety 



The top block portion 18 Is positioned over the  of the engine sizes that
can be manufactured on a bottom block portion 15 with the bores 34 in the
common machining center and with a minimum of top block portion 16
substantially coaxial with the   *   component changes. By varying the
predetermined bores 28 in the bottom block portion 15. The first  height
"Hi" of the top block portion 16 and the and second flexible seals 80.82
are installed in the  stroke "S" the horsepower output of the erhine. can.
first and second grooves 76,78 and the midsuppor-  be varied while using
the same bottom block por- ted cylinder liner 18 Is inserted through the
bores  ton 15 and cylinder head 17. 28.34.. The piston and ring assemblies
19 can be   10  The application of the multipiece block 14 with- assembled
separately or may be preassembled       in an engine 10 is rewarding from
the functional within the midsupported cylinder liner 18 as is   aspect as
well as the manufacturing aspect. conventional practice. The compressible
gasket 52     The top block portion 16 Is used to provide is positioned on
the top block portion 16 with the  cooling for the midsupported cylinder
liners 18 In compressible ring 53 positioned in the annular  is  the area
in which combustion takes place. For groove 51. The cylinder head 17 is
lowered onto   example, predetermined height 'H2" of the annular the gasket
52 and the plurality of fasteners 36   spaces 48 is selected so that
substantially only the inserted through the plurality of holes 40,42 in the
length of the midsupported cylinder liners 18 In cylinder head 17 and top
block portion 16 and are  which combustion takes place is cooled thus con-
threaded into the plurality of threaded bores 38 in  2o  trolling the
combustion temperature within the com- the bottom block portion 15. Thus,
assembly of the  bustion chamber. The top block portion 16 also critical
parts of the engine 10 is completed. Other  enables the use of a different
material for compo- conventional components are assembled In their    nents
of the multipiece block 14. The top block normal way, to complete the
engine assembly.      portion 16 in this embodiment is made of an alu- The
multipiece block 14 with the preferred fea-  25  minum alloy to utilize the
heat rejection characterisi- tures of the illustrated example results in an
engine  tics thereof and to permit the camshaft 20 to rotate having greater
efficiency and lower manufacturing  within the bore 98 without requiring
bearings. costs; The top block portion 16 Is machined flat on   The top
block portion 16 of the multiplece the top and bottom In a simple milling
operation.  engine block of the engine of the present Invention The
separate Inlet cooling manifold 64 is sealably  so  reduces the
manufacturing time and costs by pro- attached to the top block portion 16
and simplifies  viding a simple structure which is easy to cast and the
cleaning and coring operations reducing cost of  machine. The location' of.
the top. block portion 16 the engine 10. Al of the bores 34,42 are through
between the cylinder head 17 and the bottom block bores whicjh do not
require a particular depth or  portion 15 reduces the complexity of 'cores
for bottoming operation as is'required in many mid-  9s  casting both the
top sand bottom block portion supported cylInder liner engines. The
machining    16,15. The simplicity of design of the top block operations
for the first and second flexible seal  portion 16 reduces the set up and
machining re- retaining-grooves 76,78 are near the surface of the
qulrements over present single and multiplece top. block portion i6 and
provides easy access    block designs. The ability to vary the height "Hi"
reducing set up time and costs. The annular  4o  and "1H2" of the top block
portion 16 and annular spaces 48 can be cast within the top block portion
spaces 48 allows for the variation of engine size 16 or machined using a
simple set up and requir-  with a minimal change in components within an
Ing a minimum of time due to the easy access      engine. The variation of
height "H2" enables great- within the top block portion 16.
er control of the combustion temperatures within The midsupported liners 18
are free of sealing   46  the combustion chamber resulting in higher effi-
grooves along the upper and lower portions 46,44  clency and lower
emissions from such an engine. reducing the stresses within the structure.
The sup- port surfaces 49 transfer the load from the cylinder  Claims head
17 through the midsupported liners 18 to the bottom block portion 15 and
provides a simple  so  1. An engine (10) comprising a cylinder head
compression loading within the midsupported liners    (17); a multiplece
block having a bottom block 18. The midsupported cylinder liners eliminate
the    portion (15) having a bore (28) therein and a flange near the top of
conventional cylinder liners   top block portion (18) positioned between
the enabling greater cooling of the piston and ring       bottom  block
portion (15) and the cylinder assemblies near the top of the stroke. This
aspect  65  head (17) and having a bore (34) substantially of the invention
allows one to move the top ring on   coaxial with the bore (28) in the
bottom block the piston nearer to the top. of the piston decreas-  portion
(15): means for attaching (23) the cyl- ing fuel consumption and reducing
emissions.          inder head (17) to the bottom block portion 4 ;. .s E
2jg~r  i ffi U s  ju.2X ;   ;  | At S  s & ~  red v .... I    IlI!III~
11111 lijI 11111 II IINI 
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Industrial Applicability.                             Another advantage of
using the top block porr tion 16 as disclosed in this invention is the
variety The top block portion 16 Is positioned ovet the  of the engine
sizes that can be manufactured on a bottom block portion 15 with the bores
34 in the   common machining center and with a minimum of top block portion
16 substantially coaxial with the   6   component changes. By varying the
predetermined bores 28 in the bottom block portion 15. The first  height
"Hi" of the top block portion 16 and the and second flexible seals 80.82
are installed in the  stroke "S" the horsepower output of the ermone can *
first and second grooves 76.78 and the midsuppor-  be varied while using
the same bottom block por- ted cylinder liner 18 is inserted through the
bores  tion 15 and cylinder head 17. 28,34. The piston and ring assemblies
19 can be   io  The application of the multipiece block 14 with- assembled
separately or may be preassembled       in. an engine 10 is rewarding from
the functional. within the midsupported cylinder liner 18 as is    aspect
as well as the manufacturing aspect. conventional practice. The
compressible gasket 52     The top block portion 16 is used to provide is
positioned on the top block portion 16 with the  cooling for the
midsupported cylinder liners 18 in compressible ring 53 positioned in the
annular  15  the area in which combustion takes place. For groove 51. The
cylinder head 17 is lowered onto    example, predetermined height "H2" of
the annular the gasket 52 and the plurality of fasteners 36    spaces 48 is
selected so that substantially only the inserted through the plurality of
holes 40,42 in the  length of the midsupported cylinder liners 18 In
cylinder head 17 and top block portion 16 and are  which combustion takes
place is cooled thus con- threaded into the plurality of threaded bores 38
in  2o  trolling the combustion temperature within the corn- the bottom
block portion 15. Thus, assembly of the  bustion chamber. The top block
portion 18 also critical parts of the engine 10 is completed. Ot!her
enables the use of a different material for compo- conventional components
are assembled in their'    nents of the multipiece block 14. The top block
E     normal way, to complete the engine assembly.       portion 16 in this
embodiment is made of an alu- The multipiece block 14 with the preferred
fea-  2s  minum alloy to utilize the heat rejection characteris- tures of
the illustrated example results in an engine  tics thereof and to permit
the camshaft 20 to rotate having greater efficiency and lower manufacturing
within the bore 98 without requiring bearings. costs. The top block portion
16 is machined flat on   The. top block portion 16 of the multipiece the
top and bottom In a simple milling operation.  engine block of the engine
of the present invention The separate inlet cooling manifold 64 is sealably
30  reduces the manufacturing time and costs by pro- attached to the top
block portion 16 and simplifies  viding a simple structure which is easy to
cast and the cleaning and coring operations reducing cost of  machine. The
location of the. top block portion 16 the engine 10. All of the bores 34,42
are through  between the cylinder head 17 and the bottom block bores which
do'not require a particular depth or   portion 15 reduces the complexity of
cores for bottoming operation as Is required in many mid-  3s  casting both
the top and bottom block portion supported cylinder liner engines. The
machining    16,15. The simplicity of design of the top block operations
for the first and second flexible seal  portion 16 reduces the set up and
machining re- retaining grooves 76,78 are near the surface of the-
quirements over present single and multipiece top block portion 16 and
provides easy access      block designs. The ability to vary the height
"Hi" reducing set up time and costs. The annular  4o  and. "H2" of the top
block portion 16 and annular spaces 48 can be cast within the top block
portion  spaces 48 allows for the variation of engine size *  . i  16 or
machined using a simple set up and requir-  with a minimal change In
components within an ing a minimum of time due to the easy access
engine. The variation of height "H2" enables great- within the top block
portion 16.                   er control of the combustion temperatures
within ; '          The midsupported liners 18 are free of sealing   4s
the combustion chamber resulting in higher effi- grooves along the upper
and lower portions 46,44   ciency and lower emissions from such an engine.
reducing the stresses within the structure. The sup- port surfaces 49
transfer the load from the cylinder  Claims head 17 through the
midsupported liners 18 to the bottom block portion 15 and provides a simple
so  1. An engine (10) comprising a cylinder head compression loading within
the midsupported liners     (17); a multipiece block having a bottom block
18. The midsupported cylinder liners eliminate the     portion (15) having
a bore (28) therein and a flange near the top of conventional cylinder
liners   top block portion (16) positioned between the enabling greater
cooling of the piston and ring        bottom  block portion (15) and the
cylinder assemblies near the top of the stroke. This aspect  65  head (17)
and having a bore (34) substantially of the invention allows one to move
the top ring on    coaxial with the bore (28) in the bottom block the
piston nearer to the top of the piston decreas-    portion (15); means for
attaching (23) the cyl- ing fuel consumption and reducing emissions.
inder head (17) to the bottom block portion 4  
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8 (15): a midsupported cylinder liner (18) which    within the groove (51)
between the midsuppor- Is flangeless at Its upper end, the liner having
ted cylinder liner (18) and the cylinder head an upper portion (46)
positioned within the       (17). bore (34) of the top block portion (16)
and a lower portion (44) extending into the bore (28)   6   6  An engine
(10) according to any one of the of the bottom block portion (15) and an
annular   preceding claims, wherein each bore. (34) in *tt1;  '   Support
surface (49) positioned between the       *the top block portion (16) has a
first, ietaining upper portion (40) and the lower portion (44),    groove
(76) and the. respective flexible seal the support surface (49) seating on
the bottom    (80) is positioned within the groove (76), block portion (15)
and the mideupported cyl-  10  sealingly contacting the cylinder liner
(18). inder liner (18). being fixedly biased between the cylinder head (17)
and the bottom block    6. An engine (10) according to claim 5, when
portion (15); and a piston and ring assembly      dependent on any one of
claims 2 to 4, (19) slidably positioned within the midsuppor-    wherein
the means for sealing (24) further in- ted cylinder liner (18);
characterlsed by the   i6  cludes a second retaining groove (78) within
cylinder head (17) being attached directly to     the top block portion
(16) and a second flexible the bottom block portion (15); by both the top
seal (82) positioned within the second groove and bottom block portions
(16, 15) each having    (78) and seallngly contacting the bottom block a
plurality of the bores (28, 34) and there being  portion (15). a
corresponding plurality of the cylinder liners  20 .(18); by a liquid
cooling system (21) having a  7. An engine (10) according to any one of the
liquid cooling transfer pump (58), a heat ex-     preceding claims, wherein
the bottom block changer (54), an annular space (48) formed        portion
(15) Includes a plurality of threaded between the upper portion (40) of
each cyl-       bores (38) therein, the cylinder head (17) In- Inder liner
(18) and the respective bore (34) of  26  cludes a plurality of. holes (40)
therein,. the top the top block portion (16), the space being       block
portion (16) Includes a plurality of holes sealed at the top by a
compressible seal (53)     (42) thereIn, and the means for attaching (23)
and at the bottom by a flexible seal (80) be-     Includes a plurality of
fasteners (36) extending tween the cylinder liner (18) and the top block
through the holes (40,42) In both the cylinder portion (1B6) .without any
seal-retaining groove   30   head (17) and the top block portion (16) and
In the finer corresponding to the flexible seal   threadedly engaging the
plurality of threaded (80), andi a plurallty of liquid cooling passages
bores (38). *(60)'in the cylinder head .(17) connected in liquid flow
relatiorship with the annular space  S. An engine (10) according to any.one
of the (48), the transfer pump (58) and the heat ex-  3s  preceding
:claims, including a camshaft (20) change?.: :(54): and by the. cylinder
liners- (18) .  and. whereln the top. block portion (16) has being
individuilly insertable into, and remov-  ,    therein a bore 98) extending
substantially the able fron, the bores (28,34), after removing the  length
of the top block portion (16) and offset cylinder head (17) but without
disassembling      from and perpendicular to the through bore the multpi
ece block.                     4o      (34) in the top block portion (16),
the camshaft (20) being rotatably positioned In the bore (98). 2. An engine
(10) according to claim 1, further including means for sealing (24) between
the   9. An engine (10) according to any one, of the top block portion (16)
and the cylinder head       preceding claims, wherein the top block por-
(17), and the top block portion (16) and the   45  tion (16) Is made of an
aluminium alloy. bottom.-block portion (15). *                    ,
10. An engine (10) according to any one of the a  An engine (10) according
to claim 2, wherein       preceding claims,. including a cooling manifold
the means for sealing (24) includes a corm-       (64) having a passage
(63) therein and being pressible gasket (52) positioned between the   5o
connected to the liquid cooling system (21), top block portion (16) and the
cylinder head      the cooling manifold (64) being sealably at- (17).
tached to one outer edge of the top block portion (16) and extending
substantially the 4. An engine (10) according to claim 3, wherein
entire length of the top block portion (16) each cylinder liner (18) has an
end (50) con-  6s  which has a respective passage (66) connect- tacting the
cylinder head (17) and an annular     ed to the respective annular space
(48) and groove (51) at the end (50), the gasket (52)      the passage
(63). Including a compressible ring (53) positioned 5 
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Revendlcations                                         sans demontage du
bloc en plusieurs piaces. - 1. Moteur (10) comportant une culasse (17) un
2. Moteur (10) salon la revendication 1, compre- bloc en pluslours pieces
forme d'une portion       nant egalement des moyens d'6tanchelt6 (24) de
bloc inferieure (15) renfermant un alesage   6  entre la portion de bloc
superieure. (16) et ia (28)i et d'une portion de bloc superleure (16)
culasse (17), et la portion de bloc supdrieure place entre la portion de
bloc inferieure (15)   ;(16) et la portion de bloc infderure (15S.- et la
culasse (17) et possedant un aldsage (34) sensiblement coaxial avec
l'alesage (28) pr6vu  9. Moteur (10).selon la revendication 2, dans le-
dans la portion- de bloc inferieure (15); des   io  quel les moyens
d'etancheite (24) compren- moyens (23) pour fixer la culasse (17) a la
nent un joint d'etancheite compressible (52) portion de bloc inferieure
(15); une chemise       place entre ia portion de bloc supkrieure (16) de
cylindre (18) supportee au milieu, dont l'ex-   et la culasse (17). tremite
superieure ne pr~sente pas de bride, la chemise comportant une portion
superieure  i5  4. Moteur (10) solon la revendication 3, dans le- (46)
placee a l'int6rieur de l'alesage (34) de la  quel chaque chemise de
cylindre (18) possade portion de bloc supereure (16), et une portion
une extremite (50) qui touche la culasse (17) et inferleure (44) s'6tendant
dans I'alesage (28)     une rainure annulaire (51) formie au niveau de de
la portion de bloc inferleure (15), et une      ladite extremit6 (50),
ledit joint d'etancheite surface de support annulaire.(49) placee entre  20
(52) compronant une bague compressible (53) la portion supdrieure (46) et
la portion inferieu-  placee a l'lintdrieur de la rainure (51), entre la re
(44). ladcte surface de support (49) reposant   chemise do cylindre (18)
supportde au milieu sur la portion de bloc inferieure (15), et la      et
la culasse (17). chemise de cylindre (18) supportee au milieu 6tant
solflclt6e de fagon fixe entre la culasse   25  S. Moteur (10). solon l'une
quelconque des. feven- (17) et la portion de bloc inferleure (15); et un
dications prdcedentes, dans lequel chaque a1i- ensemble piston et segments
(19) place, cou-       sage (34) prevu dans la portion de bloc supe-
lissant. & I'iritreur de la chemise de cylindre    rieure (16) potsbde une
premibre rainure de (18) supportee: au milieu ; caracterise en ce
retenue (76) etlbJoint d'etanch6ite flexible (80) quo la culasse (17) est
fWxee directement A la  3o  respectif est place:  I'interieur de ladite
ralnure portion de bloc lnferleure (15); en co quo les     (76), on contact
6tanche avec la chemise de portions doe bloc supdrieure et inferleure (16,
cylindre (18). 15).posswent chacune une plurallt6 desdits alesages (28 34
St-on ce qu'il y a une plurali-  6. Moteur (10).soilonia revendlcation 5
lorsqu'ele. t. corres   sipodate desdites chaises de cylin-  35  est
ddpendante de !une quelconque des re- dres(18). en c      yqu'unyst;me de
refroidisse-   vendlcation 2 & 4, dans loquel les moyens monet par lquldb
(21) comporte une pompe de        d'6tanchdit6 (24) comprennent 6galement
une transfert (58) de-refroidissement par liquide, un  seconde rainure do.
retenue (78) a l'lnterieur de 6changeur tierm lque (54), un espace
annulaire     la portion de bloc.:superieure (16), et un so- (48) forme-
entre la portion sup6rioyre (46) de   4o  cond joint dcitanch~it1 flexible
(82) placo  & 'chaque chemise de cylindre (18) et l'alesage
l'intdrieur de la seconde rainure (78) et en respectif (34) de la portion
de bloc superieure    contact 6tanche avec la portion de bloc infe- (16),
cot espace etant rendu etanche, on haut,     rieure (15). par un Joint
dtftanchiitM compressible (53) et, en bas, par un Joint d'6tanch~it4
flexible (80),  45  7. Moteur (10) solon l'une quelconque des reven- entre
la chemise de cylindre (18) et la portion    dicatlons precedentes, dans
loquel Ia portion de bloc suoireure. (16), sans aucune rainure       de
bloc Inferieure (15) renferme plusleurs a16- de retenue de Joint
d'6tanchIt4 dans la chaise     sages filotds (38), ia'culasse (17) renferme
correspondante . au joint di4tancheit6 flexible    plusleurs aldsages (40).
la portion de bloc su- (80), et plusleurs passages (69) de refroidisse-  60
p6rieure (16) renferme plusleurs alesages (42) ment par lUquide, pr6vus
dans la culasse (17)      et les moyens de fixation (23) comprennent et mis
on rolation d'6coulement liquide avec       plusleurs attaches (36) qui
s'etendent a travers l'espace anrinulailre (48), la pompe de transfert  les
al6sages (40, 42) pr~vus dans la culasse (58) et N'dchangeur thermique (54)
; et en ce      (17) et la portion de bloc sup~rieure (16) et que les
chemises de cylindres (18) sont aptes   55  viennent en prise par filetage
avec les trous & etre Inskres Individuellement dans les ale-     filet~s
(38). sages (28, 34) et & etre enlevees de ceux-ci une fols que la culasse
(17) est enlev~e, mais  8. Moteur (10) solon l'une quelconque des reven- 6
- a.> 
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12 dications precedentes, comprenant un arbre a       (18) angeordnet ist;
cames (20) et dans lequel la portion de bloc       dadurch gekennzelchnet
danl: superieure (16) renferme un aldsage (98)           der Zylinderkopf
(17) direkt an dem unteren s'etendant sensiblement sur la longueur de la
Blockteil (15) befestigt ist; portion de bloc superieure (16) et ddcaie par
5  die oberen und unteren Blocktolle (16, 15) j1 rapport & laiesage-
debouchant (34) pr6vu          elne Mehrzahl von Bohrungen (28. 34)
besitzen dans ledit bloc (16), et perpendiculaire audit     und dali dort
elne entsprechende Mehriahl von. Waisage (34). I'arbre I cames (20) dtant
pr~vu,    ZylinderbUchsen. (18) vorgesehen ist; ein FlUs- rotatif dans
laidsage (98).                       sigkeltskfhisystem (21) mit elner
FlUsslgkelts- 10      kOhitransferpumpe (58). einem Wfrmeaustau- 9. Moteur
(10) selon l une quelconque des reven-       scher (54), ein Ringraum (48).
zwlschen dem dications precedentes, dans lequel la portion      oberen Tell
(46) jeder Zylinderblchse (18) und de bloc supdrieure (16) e0t rdallose en
un         der entsprechenden Bohrung (34) des oberen alliago d'aluminium.
Blocktells (16) geblldet ist, wobel der Raum 15      oben durch elne
zusammendrUckbare Dich- 10. Moteur (10) selon lIune quelconque des reven-
tung (53) und unten durch eine flexible Dich- dicatfons prdodentos,
comprenant un collec-       tung (80) zwischen der Zyllnderblchse (18) teur
de refroldissement (64) renfermant un         und dem oberen Blocktell (16)
abgedichtet Ist. passage (63) et relle au liquide de refroidisse-   ohne
Irgendeine dlchtungshaitende Nut In der ment par lquide (21), le collecteur
de refroidis-  20  BOchsee welche der flexiblen Dichtung (80) sement (64)
etant fix6 de fagon etanche A un       entspricht und eine Mehrzahl von
FlUsslgkelts- bord exterieur de ia portion de bloc sup6rieure
kUhIdurchl~ssen (96) in dem Zyllnderkopf (17), (16) et sedtendant
sensiblement sur toute la       die in elner FIssigkeitsstromungsbezIehung
longueur de la portion de bloc supdrieure (16)     mit dem  Ringraurn (48)
der Transferpumpe qul possbde un passage respectif (66) ree6 a   25  (58)
und dem Warmetauscher (54) verbunden I'espace annulalre respectif (48) et
au passage    sind; und (83).
die Zylinderbtchsen (18). Individuell einsetzbar In und herausnehmbar aus
den Bohrungen (28. Paltentansprche.
34) sind und zwar nach Herausnahme des 30      Zylinderkopfes (17). jedoch
ohne Auseinander- 1. Ein Motor (10). der folgendes aufwelst:
nehmen des mehrtelllgen Blocks. ein Zy!nderkopf (17); -len: mohrtelligen
Block mit elnem unterem      2. Motor (10) nach Anspruch 1 der welterhin :
Blocaweir(15) mit einer darin befindlichen Boh-  DIchtmittel (24) zwlscbien
dem oberen Blocictell rung. (28) .ud eonem .oberen Blockteil (16).  35
(16) und dem Zylindorkopf (170) und dem obe- watcher-zwlscheno, dem unteren
Blocktell (15)      ron. Blocktoll (16) und dem unteren Blocktoli und
dernZylrdlirkopf (17) angeordnet ist und       (15) umfasst elm. 8hiirung.
(34) besltzt. die Im wesentlichen koaxial mit Rder Bohrung (28) In dem
unteren  .3  Motor (10) nach Anspruch 2, wobel die Dlcht- Blockteii*(5)
v40lluft                     40      mittel (24) elne zusammendrUckbare
Dichtung Mittel zurm Befestlgen (23) des Zyllnderkopfes     (52) angeordnet
zwlschen dem oberen Block- (17) an dem unteren Blocktell (15);
tell (16) und dem Zylinderkopf (17) umfalt. olne mittig getragene
ZyllnderbUchse (18), die an ihrem oberen Ende flanschlos Ist. wobei die  4.
Motor (10) nach Anspruch 3, wobei jede Zylin- BOchse-elnen oberen Tell
(48). welcher in der  45  derbuchse (18) ein Ende (50), welches den * i ^
Bohrung (34) des oberen Blockteils (16) ange-       Zylinderkopf (17)
kontaktiert und elne rlngf6r- ordnet lst uhd einen unteren Teil (44).
welcher    mige Nut (51) an dem Ende (50) besitzt, und ach' In die Bohrung
(28) des unteren Blockteils    wobel die Dichtung (52) elnen zusammen- (15)
erstteckt, iowle elne ringf3rmige StOtz-      drUckbaren Ring (53) umfant,
der Innerhalb der oberflache (49), welche zwlschen dem oberen   5o   Nut
(51) zwlschen der mitg getragenen Zylin- *        Tell (46) und dem unteren
Tell (44) angeordnet      derbUchse (18) und dem Zyllnderkopf (17) an- ist,
bslitzt und wobel die StUtzoberflwche (49)    geordnet ist. *           auf
dem. unteron Blockteil (15) sitzt .und die mittig getragone ZylinderbUchse
(18) feast zwi-  5  Motor (10) nach elnem  der vorhergehenden schen dom
Zyllnderkopf (17) und dem unteren  6s     Ansprlche, wobel jede Bohrung
(34) In dem Blocktell (15) vorgespannt ist; und                oberen
Blockteil (16) eine erste Haltenut (76) eine Kolben- und Rlinganordnung
(19), die glei-    besitzt und die entsprechende flexible DIch- tend in der
mltg getragenen ZylinderbUchse         tung (80). die In der Nut (76)
angeordnet Ist, In 
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(18) kontaktiert. 6. Motor (10) nach Anspruch 5. wenn dieser ab- hilngig
ist von einem der AnsprUche 2 bis 4.   5 wobel die Dichtmittel (24)
weiterhin eine zweite Haltenut (78) Innerhalb des oberen Biockteil (16)
umfaft und elne zweite flexible Dichtung (82) innerhalb der zwelten Nut (7)
angeordnet Ist. und in abdichtender Weise den unteren   10 Blockitell (18)
kontaktiert. 7. Motor (10) nach einem  der vorhergehenden AnsprUche, wobel
der untere Blockteil (15) sine Mehrzahl von darin befindlichen Gewinde-  t6
bohrungen (38) umfaft, der Zylinderkopf (17) eine Mehrzahl von darin
befindlichen L6chern (40) umfa~t, der obere Blockteil (16) eine Mehrzahl
von darin befindlichen L6chern (42) umfalt, und die Befestigungsmittel (23)
eine   20 Mehrzahl von Befeatigem (36) umfa~t. welche sich durch die L8cher
(40, 42) in dem Zylin- derkopf (17) und dem oberen Blockteil (16)
erstrecken und Gewindemnfiig mit der Mehr- zahl von Gewinclebohrungen (38)
in Eingriff  2s stehen. 8  Motor (10) nach einem der vorhergehenden
AnsprOche mit elner Nockenwelle (20) und wo- bel der oberi Blockteil (16)
eine darin befindli-  30 che Bohrung (98) besitzt. die sich im wesentli-
chen entlang der tInge des oberen Blockteils (16):.und: vrSetW  von und
senkrecht zu der -   .hindurchgh*nd   Bohrung (34) in dem obe- t:ren
Blockteio (16) erstreckt, wobei die Nocken-  3s *-we~lls(20) :drchbar. in
der Bohrung (98) ange- *-.ordnet Nut. - 9. Motor (10) nach einem der
vorhergehenden Anspriche, wobei der obere Blocktell (16) aus   40 ener.
Aluminiumleglerung hergestellt ist. 10. Motor (10) nach elnem  der
vorhergehenden AnsprOche mit elner Khlisammelleitung (64) mit einem  darin
befindlichen und mit dem   4s FlUssigkeiltsklhisystem   (21)  verbundenen
DurchlaO (63), wobel die KOhisammelleitung (6-4) in abgedicht#tWr Weise an
der Auteren *      KKinte.des oberen Blocktells (16) befestigt ist und sich
im wesentlichen entlang der gesam-   50 ten Linge des oberen Blockteils
(16) erstreckt, welcher elnen entsprechenden DurchlaO (66) verbunden rnit
dem entsprechenden Ringraum (48) und dem DurchlaR (63) besitzt. 55 8
~~~~~~~~~~~ . .    .......    


