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INTERNAL COMBUSTION ENGINE cRnNKcAsE wmi 
DRY-‘SUM!’ LUBRICATION» 

The present invention relates to a crankcase‘ for an internal 
combustion engine, especially with dry-sump lubrication. 
The aim underlying the present invention essentially resides 

in-so constructing the ‘c 'ankcase that the lubrication of them‘ 
ternal combustion engine is assured also in the operating posi 
tions of the housing deviating from ‘the ‘normal, horizontal ’ 
position.‘ 
The mentioned aims and underlying problems are solved by 

the‘ present invention in that the housin‘gbottomf part‘includes 
at least one space for lubricant sump with two or more suction 
places, of which at least two suction places are connected with 
separate suction pumps as well as are arranged each at a place 
of the sump space representing a lower ‘place for a predeter 
mined engine inclination. According to the present invention, . 
the suction places are so arranged that at least one‘of the suc-. 
tion pumps sucks off the lubricant in the‘ inclined operating . 
positions of the internal combustion engine. An advantage of 20 
this arrangement resides in the factthat the housingvbottom' ‘ 
part can be constructed relatively low, i._e., ?at, without a rise 
of the oil level in the inclined position to‘ a nonpermissive ex 
tent. _ ' 

For purposes of assuring the lubricant supply with inclined 25- . 

positions of the engine, in which the longitudinal axis of the ‘ 
crankcase is inclined, at least one suction place having its own ‘ 
suction pump may be arranged at each ofthev two space ends ' 
disposed .one behind the other in the space longitudinal 
direction. _ , k ' i ‘. ' > 

During mountain dri'vin'gof a crossacountry vehicle, the suc 
tion place provided at the'rear end ofthesuction space would 
then be e?‘ectivewhereas-depending onthe grade, the suction 
p'ump connected with the forwardisuction place would suck ; 
off air ‘and therewith would be ineffectual; ' 
in ‘order to eliminate disturbances and failures of the engine » 

lubrication by inclinations of the ‘crankcase about the housing ‘ 
longitudinal axis, at least two ‘suction places of a sump'space ' 
maybe arranged with‘a separate suction‘pump'each on dif 
ferent sides of the longitudinal axis. ‘ > 

40. 

In oneembodiment of a crankcaseaccording ‘to the present ‘ 
invention, one or several pairs of suctionplaces are‘provided 

pumps, both suction .pl'aces'with one pump each. 2Each suction 
place of a respective ‘pair is arranged both at a‘ different lon 

‘in-a ‘sump space. Each pair is connected with‘two suction _ 

45' 

gitudinal end of the suction space as well as on a different side ‘ 
of the space longitudinal axis. In this manner, ‘lubricant‘can be 
sucked out of the sump space withvnearly all-inclined positions 
‘without the necessity 
‘places. - ‘ 

With very long internal 

spaces arrangedone behindthe other in the housing longitu 
dinal axis. The necessary lubricant drop to vthe ‘suction places 
is reduced thereby.. According to a "further feature and 
development of such. a crankcase, suction pumps are 
economized in that-suction placesarranged on the same-‘side 

for more than one such pair of suction. 

combustion ‘engines; ‘it is “of ad- . 
vantage if the housing bottom partis subdivided into two sump‘ 

of the housing longitudinal axis ‘from both, suction spaces are .. 
‘connected with a common suction pumprln order-to avoid 
‘thereby that with an inclined housing longitudinal axis‘ all 'suc- ‘ 
tion pumps suck in air, the arrangement may be so madeithat 
the suction places from both sump spaces with a'commonsuc— 
tion Yp'uinp'are arranged at the same'longitudinal'vends-i.e.,t at 
the forward or rearward longitudinal end *of the respective 
suction space- ‘ i ' ' 

in order that the suction placesare acted ‘upon by the‘ lubri-' 
*cant over the entire ‘suction cross section also in case of 
inclined positions of the engine with inclined longitudinal axis,‘ 
it is appropriate if the aperture 'of'the suction‘ place terminat 
ing in the sump extends transversely to the ‘housing'longitu 
dinal axis. , 

A particularly low construction'of. the crankcase‘is‘achieved 
if the suction pumps arearranged at-t'he' outer‘wallsof the 
crankcase. ' ' ' 

2 
For purposes of reducing the line losses, the interior housing‘ 

line section may extend transversely to the housing‘ longitu- ‘ 
dinal axis between the suction place and the‘ aperture in the 
housing wall for the passage of the line. _ 

In order to achieve short lines within the crankcase,‘accord 
ing to a further feature and‘ development of the present inven 
tion, the suction places and their ‘communicating passage 
apertures in the housing wall may be arranged on the same 
side of the housing longitudinal axis. A_ further advantage of 
this arrangement resides in‘ that the‘ housing line with inclined 
positions of the engines is located in the natural flow direction 
of the ?owing~o?‘ lubricant. With pumps arranged atthe outer 
walls of the crankcase relatively long'line sections may also be 
arranged at the housing outer walls. - 

Accordingly, it is an object of the present invention'to pro 
vide a crankcase for internal combustion engines‘ especially ' 
with dry sump lubrication which avoids ‘by'simp'le'means‘the 
aforementioned shortcomings and‘drawbacks encountered in 
the prior art. _ ‘ 

Another object of the present invention resides in a crank 
case for internalcombustion engines with dry sump lubrica 
tion which assures‘ adequate lubrication of the internal com 
bustion engine also in operating positions of the crankcase 
housing differing from the normal position thereof. 
A further object of the presentinvention resides in a dry 

sump lubrication for intemal'combustion' engines which as 
sures adequate lubrication under all‘operating ‘conditions, ir 
respective of the position of the crankcase. 

Still a further-object of the present invention resides in a 
crankcase construction for internal combustion engines of the 
type described above in vwhich the necessary drop of the lubri 
cant to the suction places is reduced. ' ~ 

Still another object of the present‘ invention resides 'in a 
‘crankcase for internal combustion engines, especially with dry 
sump lubrication which not only permits ‘av relatively ?at con 
struction of‘ the crankcase, ‘important particularly for cross 
country-type vehicles, but also assures that the suction cross 
sections are acted upon ‘by the lubricant over‘the entire cross 
section thereof even with an inclined'longitudinal axis of the 
crankcase housing. 

Still a further object-of the present invention resides in a 
crankcase for internal combustion engines with dry-sump 
lubrication which achieves all of'the aforementioned aims and 
objects with extraordinarily simple means while at the same 
time minimizing line losses. 
‘These and further‘objects, features,‘ and advantagesof the 

present invention will become more obvious from the follow 
ing description when taken in ‘connection with the accom 
gpanying ‘drawing which ‘shows, ‘for purposes of illustration 
only,‘ twoembodiments of a crankcase in accordance with ‘the 
presentinvention', and wherein: ‘Opp FIG. 1 is a schematic plan 
view of a ?rst‘embodiment of‘a crankcase 'bottomlpart in ac 
cordancelwith the present invention; 

the ‘crankcase bottom part "of FIG. l,_taken along ‘»line ill-ll; 
OppiFlG. 13 is a schematic partial longitudinal cross‘section 
'throughia modified embodiment of a crankcasebottomapart 
according to ‘the ‘present invention; and ~‘0pp ‘FIG. (4 ‘is-arsc'he 
~matic plan‘view of the crankcase bottom-jpartof-FIG. '3. 

Referring ‘now'to the vdrawing wherein like reference \nu 
merals are used ‘throughout the various views redesignate‘alike 
parts, .andtmore particularly ‘to ‘FIGS. 1 and '2, the-crankcase ' 
‘bottom part-generally ‘designated by reference :numeral "'10 ril 
Justrated in these FIGS‘. includes a‘single.interior-sumpspace 
11, at the bottom l2‘of which are provided‘ two suctiontp‘laces ' 
‘generally designatedrby 'referencenumerals 13 ‘and 114. Each 
suctionxplace vlit-“and ‘14 is connected with its own‘suction 
pump generally designated by‘reference numerals :15 ‘and ‘16, ‘ 
‘respectively. ' The ‘pumps 1 5 and ‘316 ‘are secured externaliyat 
the housing‘sidewall ‘17 in a conventional manner, "not illus 
trated in the drawingrandtsupply or .feed the‘lubricating'oil 
from the ‘sumpspace 11 into ~an~oil tank (not shown). vFrom 
this oil ‘tank, the lubricating oil is fed to the lubricating-places ‘ 
by 'pressure'pumpsin a conventional manner. 

H6. 2 is a schematic rpartial crossfsectional view through ' 
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The suction places 13 and 14 form a pair, of which each 
suction place 13 and 14 is arranged on a different side of the 
housing longitudinal axis 18 is also at a different longitudinal 
end 19 and 20 of the space 11, respectively. Each suction 
place 13 and 14 of this pair of suction places is connected with 
its own suction pump 15 and 16, respectively for pumping or 
returning the lubricating oil to a collection sump 25, which is 
known in conventional t‘ry sump lubrication arrangements. 
The apertures 21 of the suction places 13 and 14 terminat 

ing in the sump extend transversely to the axis 18. The inner 
housing channels or lines 22 between the suction places 13 
and 14 and their passage apertures 23 in the housing sidewalls 
24 and 17 also extend in the same transverse direction. 
The crankcase bottom part generally designated by 

reference numeral 30 of FIGS. 3 and 4 is subdivided by a cross 
wall 45 at the housing bottom 32 into two suction spaces 31a 
and 31b disposed behind one another in the housing longitu 
dinal axis 38. One pair each of suction places 31a, 34a and 
33b, 34b is arranged in the spaces 31a and 31b, respectively. 
Each suction place 33a and 34a as well as 33b and 34b of a 
respective pair is connected with a separate suction pump 
generally designated by reference numerals 35 and 36. The 
pumps 35 and 36 are again secured externally at the housing 
sidewall 37 in any conventional manner. Each pair of suction 
places of the bottom part 30 is characterized in that the two 
associated suction places of the bottom part 30 is charac 
terized in that the two associated suction places 33a and 34a 
or 33b are arranged both on different sides of the housing lon 
gitudinal axis 38 as also at different longitudinal ends 39 and 
45 or 45 and 40 of the respective space 31a and 31b, respec 
tively. 

If the subdivision of the housing bottom part 30 by the cross 
wall 45 with the additional suction places 34a and 33b were 
missing, then an imaginary drop, indicated by H, would be 
necessary for the movement of the lubricating particles to the 
remaining suction places 33a and 34b. By the illustrated and 
described subdivision of the housing bottom part 30, as shown 
in FIG. 3, the drop H is reduced to the smaller value h The oil 
sump becomes ?atter as a result thereof, and the crankcase 
can be constructed and designed lower. 
As can be seen from FIG. 4, two suction places 33a and 33b 

or 34a and 34b of different suction spaces 31a and 31b ar 
ranged on the same side of the axis 38 are connected to a com 
mon suction pump 35 and 36, respectively. 
The suction places 33a and 33b of the pump 35 are ar 

ranged at the forward longitudinal ends 39 and 45 of the 
spaces 31a and 3112 whereas the suction places 34a and 34b 
are arranged at the rear longitudinal ends 45 and 40 of the 
spaces 31a and 31b. It is always assured by this arrangement 
that with an inclination of the longitudinal axis 38, lubricant is 
sucked off both sump spaces 31a and 31b, and more particu 
larly, essentially without air. 
While we have shown and described two embodiments in 

accordance with the present invention, it is understood that 
the same is not limited thereto but is susceptible of numerous 
changes and modi?cations as known to a person skilled in the 
art and we therefore do not wish to be limited to the details 
shown and described herein but intend to cover all such 
changes and modi?cations as are encompassed by the scope of 
the appended claims. 
We claim: 
1. A crankcase for an internal combustion engine with dry 

sump lubrication, wherein the improvement comprises a rela 
tively ?at crankcase bottom part provided with at least one 
space for the lubricant sump having disposed therein at least 
two suction places at substantially the same level, at least two 
of said suction places being operatively connected with 
separate suction pump means for return of a lubricant to a col 
lection sump and being each arranged at a place of the sump 
space constituting a lower space for a predetennined inclined 
position of the engine. 

2. A crankcase according to claim 1, wherein at least two 
suction places of a respective sump space are arranged with 
separate suction pump means on different sides of the longitu 
dinal axis of the space. 
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3. A crankcase for an internal combustion engine with dry 

sump lubrication, wherein the improvement comprises a rela 
tively ?at crankcase bottom part provided with at least one 
space for the lubricant sump having at least two suction places 
at substantially the same level, at least two of said suction 
places being operatively connected with separate suction 
pump means, and being each arranged at a place of the sump 
space constituting a lower space for a predetermined inclined 
position of the engine, wherein at least two suction places of a 
respective sump are arranged with separate suction pump 
means on different sides of the longitudinal axis of the space, 
characterized by at least one pair of suction places in each 
sum space, each pair being operatively connected with two 
suction pump means, one suction pump means for each suc 
tion place, and each suction place of a respective pair being 
arranged at a different longitudinal end of the sump space and 
on a different side of the space longitudinal axis. 

4. A crankcase according to claim 3, wherein the housing 
bottom part is subdivided into two sump spaces arranged one 
behind the other in the longitudinal axis of the housing. 

5. A crankcase according to claim 4, wherein the suction 
places arranged on the same side of the housing longitudinal 
axis from both sump spaces are operatively connected with a 
common suction pump means. 

6. A crankcase according to claim 5, wherein the suction 
places from both sump spaces operatively connected with a 
common suction pump means are arranged at the same lon 
gitudinal ends. 

7. A crankcase according to claim 6, wherein the last-men 
tioned suction places of both sump spaces connected with a 
common suction pump means are arranged at a respective one 
of the forward and rearward longitudinal ends of the cor 
responding space. 

8. A crankcase according to claim 6, wherein each suction 
place is provided with an aperture terminating in the sump 
which extends transversely to the housing longitudinal axis. 

9. A crankcase according to claim 8, wherein the suction 
pump means are arranged at the outer wall of the crankcase. 

10. A crankcase according to claim 9, further comprising 
inner housing line means between a respective suction place 
and the corresponding passage opening in the housing wall 
and extending substantially transversely to the housing lon 
gitudinal axis. 

11. A crankcase according to claim 10, wherein the suction 
place and its communicating passage aperture in the housing 
wall are arranged on the same side of the housing longitudinal 
axis. 

12. A crankcase for an internal combustion engine with dry 
sump lubrication, wherein the improvement comprises a rela 
tively ?at crankcase bottom part provided with at least one 
space for the lubricant sump having at least two suction places 
at substantially the same level, at least two of said suction 
places being operatively connected with separate suction 
pump means and being each arranged at a place of the sump 
space constituting a lower space for a predetermined inclined 
position of the engine, characterized’ by at least one pair of 
suction places in each sump space, each pair being operatively 
connected with two suction pump means, one suction pump 
means for each suction place, and each suction place of a 
respective pair being arranged at a different longitudinal end 
of the sump space and on a different side of the space longitu 
dinal axis. 

13. A crankcase according to claim 12, wherein the housing 
bottom part is subdivided into two sump spaces arranged one 
behind the other in the longitudinal axis of the housing. 

14. A crankcase according to claim 13, wherein the suction 
places arranged on the same side of the housing longitudinal 
axis from both sump spaces are operatively connected with a 
common suction pump means. 

15. A crankcase according to claim 14, wherein the suction 
places from both sum spaces operatively connected with a 
common suction pump means are arranged at the same lon 
gitudinal ends. 
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16. A crankcase according to claim 'l2,'wherein each suc 
tion place is provided with an aperture terminating in the 
sump which extends transversely torthe housing longitudinal 
axis. 

17. A crankcase according to claim 1, wherein the suction 
pump means are arranged at the outer wall of the crankcase. 

.18. A crankcase according to claim 16, further comprising 
inner housing line means between a respective suction place 
and the corresponding passage opening in the housing wall‘ 
and extending substantially transversely to the housing lon 
gitudinal axis. ‘ 

19. A crankcase according to claim 18, wherein the suction 
place and its communicating passage aperture in the housing 
wall are arranged on the same side of the housing longitudinal 
axis. 

20. A crankcase according to claim 1,.wherein the housing 
bottom part is subdivided into two sump spaces arranged one 
behind the other in the longitudinal axis of the housing. 

21. A crankcase according to claim 20,'wherein the suction 
places arranged on the same side of the housing longitudinal 
axis from both sump spaces are operatively connected with a 
common suction pump means. ' 
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22. A crankcase according to claim 20, wherein the suction 

places from both sump spaces operatively connected with a 
common suction pump means are arranged at the same lon 
gitudinal ends. 

23. A crankcase according to claim 22, wherein the last 
mentioned suction places of both sump spaces connected with 
a common suction pump means are arranged at a respective 
one of the forward and rearward longitudinal ends of the cor 
responding space. a ' 

24. A crankcase according to claim 1. wherein each suction 
place is provided with an aperture terminating in the sump 
which extends transversely to the housing longitudinal axis. 

25. A crankcase according to claim I, further comprising 
inner housing line means between a respective suction place 
and the corresponding passage opening in the housing wall 
and extending substantially transversely to the housing lon 
gitudinal axis. 1 

26. A crankcase according to claim 25, wherein the suction 
place and its communicating passage aperture in the housing 
wall are arranged on the same side of the housing longitudinal 
axis. 


