
Nov. 22, 1949 A. H. wlNKLER ' 2,439,230 

INTERNAL-COMBUSTION ENGINE 

Filed sept. zo, 194e 

/4 

zz 

4770/51/67’ 



Patented Nov. 22, 1949 ‘ 
u 2,489,230 

UNITED STATES PATENT >OFFICE 
_ amaca l 

INTERNAL-comes'nou ENGINE 
Albert H. Winkler, South Bend, Ind., asslgnor to 
Bendix Aviation Corporation, South Bend, Ind., 
a corporation of Delaware 

Application september zo, 1946, serial No. 698,117 

14 claims. (ci 12s-_119) 

The present invention relates to au internal 
combustion engine and morel particularly to a 
crank case Ventilating system therefor. 

in the operation of internal combustion en 
gines, small amounts of combustion gases seein 
from the cylinder into the crank case and escape 
therefrom through the oil filter cap into the sit 
mosphere. Occasionally, some of the gases ilnd 
their way into the passenger' compartment of the 
vehicle, causing unpleasant odors and discom» 
fort for the occupants of the car. In cold weather, 
the moisture and unburned vaporous fuel in the 
combustion gases condense in the crank case il 
not readily removed and mir: with the oil, caos 
lng dilution of the oil and iormation of sludge 
in the crank case. These undesirable conditions 
can be minimized by providing a suitable crank 
case Ventilating system which withdraws the 
combustion gases from the crank case and rex 
places these gases with clean air from a suitable 
source; however, the majority of the systems now 
available either do not fully meet requirements, 
interfere with engine operation or are too intri 
cate and difficult to regulate to provide deperusl-a 
able satisfactory performance. It is, therefore, a 
principal object of the present invention to pro- 
vide an improved simplified crank case ventila 
ting system which will minimize or entirely 
eliminate the aforementioned undesirable condi 
tions resulting iîrom improperly vented crank 
cases. 

Another object ci' the present invention is to 
' provide in a cranlr case Ventilating system of an 
internal combustion engine a simple, dependable 
control mechanism winch does not interfere with 
engine operation and which provides a continual 
iiow of air of substantial volume throughout the 
normal engine operating range. 
Another object of the invention is to provide 

a Ventilating system for a crank case in which 
engine suction and air iiow’ in the induction pass» 
age are utilized to provide a continual flow of air 
of a substantial volume through the crank case. 

Still another object is to provide a control 
mechanism for a crank case Ventilating system 
of the aforesaid type in which there is a sub~ 
stantial flow of air over the entire range oi' oper-z 
ating engine speed and throttle position. 
>Another object of the invention is to provide 

a crank case Ventilating system wherein the air 
admitted into the crank case has been filtered 
to prevent contamination of the oil contained in 

­ the crank case. 

The crank case Ventilating system hereinafter 
more fully described is not limited to the par» 
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ticular embodiment disclosed in the speciiication 
and shown in the drawing, but is understood to 
be available in any case wherein an induction 
passage leading to the engine is controlled by a 
throttle valve. it is our intention to utilize any 
or all variations that :tall within the scope ci the 
appended claims. 
Figure l is a side elevation or a conventional 

internal combustion engine showing several parte 
thereof dìagrammatically. 

Figure 2 is a cross section through the carbure 
tor of Figure i showing the relationship oi the 
crank case ventilator to various parte ci? the canm 
buretor. ` _ 

Figure 3 is a cross section talren on line i-i 
of Figure 2. 
The present cranlr case ventilating system in 

cludes in combination a device for filtering the 
air entering the crank case, a passageway lead 
ing from the air filtering device to the crank case 
and another therefrom to the induction passage 
terminating preferably adjacent the throttle 
valve, and a control mechanism having a valve 
responsive to engine suction and throttle posi» 
tion for maintaining a continual flow of clean air 
through the crank case. rîi‘he present invention 
may be readily understood by referring to the 
drawings in which Figure i. illustrates a conven» 
tional internal combustion engine for an auto 
niobile wherein numeral lli designates a cylinder 
block, it a conventional carburetor, ill an air 
illter, i6 an intake manifold on which the car 
buretor is mounted, and it a crank case con 

` nected through a conduit til with a crank case 
ventilating control mechanism shown generally 
at i2. A conduit it“, is shown connecting crank 
case it with air filter lil mounted on carburetor 
it. In Figure 2, the carburetor it on which the 
control mechanism for the crank case ventilating 
system is mounted consists ci an induction pass~ 
age to having therein a large venturi tt, a boost 
venturi to, and a conventional throttle valve il on 
shaft 33 for controlling the :dow oi' air or i‘uel-air 
mixture through said induction passage to the en» 
gine. The carburetor it is mounted on intake 
manifold i6 and secured thereto by cap screw fait 
inserted in holes of flange it oi the carburetor 
and ilange 38 of the manifold, the joint between 
said nanges being sealed by a suitable gasket di. 
While the carburetor shown in the drawings is 
of the downdraft type, it is to be understood that 
any other type carburetor having a throttle valve 
therein may be used in combination with the 
present control mechanism for the crank case 
Ventilating system. 
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Conduit‘20, through which the contaminated 
air and combustion gases from the crank case 
are drawn, terminates in chamber 42 of control 
valve casing 44, said casing being mounted to 
the side of carburetor I2 adjacent throttle valve 
32 and secured thereto by machine screws 46 in 
flange 48. Chamber 42 is vented by aperture 50 
to the induction passage of the carburetor anter 
ior to the throttle valve and, as shown in the 
drawings, this aperture is located between the 
throttle valve and the venturi; however, said 
aperture may be located at any place along the 
induction passage on the air intake side of the 
throttle valve. The bottom side of chamber 42 
slopes gradually toward sperture 50 to permit the 
vapors condensing in said chamber to drain into 
the induction passage. 
The flow of gases through conduit 20 into cham 

ber 42 is controlled by a plate valve 52 which is 
adapted to seat over the open end 54 of conduit 
20 and, when seated, to prevent air from chamber 
42 from entering conduit 20. Plate valve 52 is 
mounted on shaft 56 and rotatably secured there 
to by rollednporticns 58 and 60 formed in the 
upper margin of the plate. The shaft 56 is 
journaled at either end in opposite side walls of 
casing 44, as shown at 62 and 64 in Figure 3, 
and secured against axial movement vby collars 
66 and 68 mounted on said shaft between the side 
walls of the casing and the ends of plate valve 
52, said collars being secured to the shaft by set 
screws 'l0 and 12. These collars also prevent lat 
eral movement of the plate «valve on shaft 56. 
The shaft is so positioned in relation to end 54 
of conduit 2u that'when the valve is seated on 
said end, it is a few degrees off vertical position 
to permit said valve to open slightly by its own 
weight when no independent force is urging it to 
its closed position.~ The off vertical position 
shown in the drawings tends to prevent fluttering 
of the valve under certain engine operating con 
ditions and facilitates opening of said valve by 
the suction in the induction passage. A pick-up 
pin 13 which is shown as an L-shaped member is 
secured to shaft 56 and is adapted to engage and 
close plate valve 52 and by contacting projections 
l14 of plate valve 52 to kick said plate valve open. 

Conduit 20 on the anterior side of plate valve 
52 is connected with the induction passage on the 
engine side of the throttle valve 32 by an auxiliary 
passageway 15 which, as may readily be seen, is 
continuously subjected to engine suction during 
the operation of the engine and is provided to 
remove the combustion gases and contaminated 
air from the crank case when the throttle is in 
the closed or substantially closed position. A re 
placeable restriction 16 may be provided in said 
passageway in order that the effective size of the 
passageway can be adjusted to the desired capac 
ity by merely changing the restriction, said re 
striction preferably being disposed adjacent the 
induction passage end of said passageway to facil 
itate its removal and replacement. 
Plate valve 52 is controlled by a yieldable me 

chanical linkage which urges said valve to its 
closed position when the throttle valve is closed 
or opened not more than a certain predeter 
mined position and which limits the opening 
movement of said plate valve to an amount pro 
portional to the degree of throttle opening above 
said predetermined position. The linkage includes 
a lever 18 rigidly mounted on one end of shaft 
56 and adapted to rotate therewith, another lever 
80 pivoted on the throttle valve shaft 33, a rod 
82 connecting said levers, and a spring 84 react 

ing between lever 80 and a bracket 86 to urge 
the linkage in the direction to close plate valve 
52. Lever 80 is so mounted on shaft 33 that it 
rotates freely thereon independently of the throt 

5 tle valve lever 88. Throttle valve lever 88 which 
is mounted on the end of the throttle valve shaft 
adjacent lever 80 is provided with an arm 90 
having a lateral projecting lug 92 adapted to en 
gage lever 80 when the throttle valve has been 

l0L opened to the aforementioned predetermined po 
sition, which is shown in the drawing as approx 
imately 30°. Further opening movement of the 
throttle valve forces levers 80 and 18 to the left 
and rotates pick-up pin­ 13 away from the plate 

15 valve 52, permitting said plate valve to swing 
freely between the end of conduit 20 and the new 
position of said pick-up pin. When the throttle 
valve approaches full open position, pick-up pin 
13 engages projection or lever 14 of plate valve 

20 l52 and will force open said valve in the event it 
has become stuck to the end of conduit 20. 

In the operation of the internal combustion 
engine in which the present crank case ventilat 
ing system is used, the suction in the induction 

25 passage posterior to the throttle valve causes 
z air from the air filter at the entrance of the in 
duction passage to flow through conduit 24 into 
crank case I8, then through conduit 20 and pas 
sageway 15 into the induction passage below the 

30 throttle valve. It is apparent that as the throt 
tle valve is opened, the suction posterior thereto 
gradually becomes less so that the flow of air 
through the crank case Will become less if no pro 
visions are made to compensate for the decrease 

35 in suction. 
When the throttle -valve 32 has been opened 

to a predetermined position, lug 92 on throttle 
arm 90 engages lever 8D and moves said lever 
and lever 18 to the left as shown in Figure 2 

40 of the drawings, thus withdrawing pick-up pin 
13 from plate valve 52 permitting said valve to 
move away from the end of conduit 20 either by 
its own weight or by the suction of the induction 
passage transmitted through port 50 into cham 

45 ber 42. Plate valve 52 will be maintained against 
the end of conduit .20, so long as the suction be 
low throttle valve 32 is greater than the suction 
created by the air ilow in the induction passage 
past port 50. When the two suctions become 

50 substantially equal, the weight of plate valve 52 
will cause said valve to open. Should plate valve 
52 adhere to the end of conduit 20, opening of 
the throttle valve to the point where pick-up pin 

, 13 engages lever 14 would force plate valve 52 
55 away from the end of conduit 20. Thereafter, 

engine suction and the suction in the induction 
passage created by the air flow past port 50 will 
control the opening and closing movement of 
plate valve 52 so long as throttle valve 32 re 

00 mains open beyond the point at which lug 32 
engages lever 80. It is apparent that when the 
throttle valve 32 is opened and the suction in 
the induction passage posterior to said valve 32 
decreases, the suction in chamber 42 created by 

05 air flow past port 50 increases, so that the suc 
tion in conduit 20 is always maintained at a sub 
stantial value, thus providing an adequate flow of 
air through the crank case throughout the en 
tire normal operating range of the engine. 

It is contemplated that other arrangements of 
the elements comprising the present invention 
than that shown in the accompanying drawings 
may be provided without departing from the 
scope of the present invention; for example, a. 

75 conventional combination oil filter and breather 

70 



8,489,880 

. f ' tube may be used to provide the air intake for the 
‘ crank case in preference to the air iilter I I and 
conduit 24 connecting the crank case I B with said 
filter. Furthermore. a coil spring mounted on 
throttle shaft 33 may be substituted for spring 
84 for urging plate valve 52 to its closed position. 
These various modifications and the means for 
accomplishing them will be apparent to those 
skilled in the internal combustion engine art;` 
therefore, detailed discussion of these modifica 
tions is unnecessary. Although only one speciiic 
embodiment of the present invention has been 
given herein, it is to be understood that other 
variations than those mentioned may be made 
without departing from the scope of the invention. 
Iclaim: 
1. In an internal combustion engine having a 
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e` . 
trolling the ilow of air through said passageway 
to the anterior side of said throttle. said valve 
being responsive to engine suction and air ilow in 
said induction passage; a yieldable means adapted 
to urge said valve to its closed position when said . 
throttle is in closed position; a means adapted to 
render said yieldable means incapable of com 
pletely closing said valve at a predetermined point 
in the opening movement of the throttle; an air 
illter; and a conduit connecting said air filter 
with said crank case. 
\6. In an internal combustion engine having a 

crank case and an induction passage with a 
throttle therein: a passageway connecting said 
crank case with said induction passage anterior 
and posterior to said throttle; a valve for con 

‘ trolling the flow of air through said passageway 
crank case and an induction passage with a ‘ 
throttle therein: a passageway connecting said 
crank case with said induction‘passage anterior 
and posterior to said throttle; a valve for con 
trolling the now of air through said passageway 
to the anterior side of said throttle, said valve 
_being responsive to suction in said induction pas~ 
sage; a yieldable means adapted to urge said valve 
to its closed. position; and a means adapted to 
render said yieldable means incapable of coma 
pletely closing said valve. 

2. In an internal combustion engine having a 
crank case and an induction passage with a 
throttle therein: a passageway connecting said 
crank case with said induction passage anterior 
and posterior to said throttle; a valve for con 
trolling the flow oi air through said passageway 
to the anterior side of said throttle, said valve 
being responsive to engine suction and air flow 
in said induction passage; a yieldable means 
adapted to urge said valve to its closed position 
when said 'throttle is in closed position; and a 
means adapted to render said yieldable means. 
incapable of completely closing said valve when 
the throttle is in partially or fully opened position. 

3. In an internal combustion engine having a 
crank case and an induction passage with a 
throttle therein: a passageway connecting said i 
crank case with said induction passage anterior 
and posterior to said throttle; a valve for con 
trolling the now oi air through said passageway 
to the anterior side of said throttle, said valve 
being responsive to suction in said induction pas 
sage; a yield’able means adapted to urge said valve 
to its closed position when said throttle is in 
closed position; and a means adapted to render 
said yielciabie means incapable of completely clos 
ing said valve at a predetermined point in the 
opening movement of the thrdttle. 

4. In an internal combustion engine having a 
crank case and an induction passage with a 
throttle therein: a passageway connecting said 
crank case 'with said induction passage anterior 
and posterior to said throttle; a valve for con 
trolling the ilow of air through said passageway 
to the anterior side of said throttle, said valve 
being responsive to engine suction and air flow in 
said induction passage; a yieldable means 
adapted to urge said valve to its closed position; 
a means adapted to render said yieldable means 
incapable of completely closing said valve; an air 
filter; and a conduit connecting said air nlter 
with said crank case. 

5. In an internal combustion engine having a 
crank case and an induction passage with a 
throttle therein; a passageway connecting said 
crank case with said induction passage anterior 
and posterior to said throttle; a valve for con 
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to the anterior side of said throttle, said valve 
being responsive to engine suction and air flow 
in said induction passage; a yieldable -rneans 
adapted to urge said valve to its closed position; a 
means adapted to render said yieldabie means 
incapable vof completely closing said valve; anda 
means adapted to force said valve open when 
the throttle approaches wide open position. 

7. In an internal combustion engine having a 
crank oase and an induction passage with. a throte 
tle therein: a passageway connecting said crank 
case with said ‘induction passage anterior and 
posterior to said throttle; a valve for >controlling 
the flow of air through said passageway to the 
anterior side or’ said throttle, said valve being re 
sponsive to engine suction and air now in said 
induction passage; a yieldable means adapted to 
urge said valve to its closed position when said 
throttle is in closed position; a means adapted 

. to render said yieldable means incapable of coin 
pletely closing said valve at a predetermined point 
in the opening movement of thethrottle; anda 
means adapted to force said valve open when the 
throttle approaches wide open position. 

t. in an internal combustion engine having a 
crank case and an induction passage with a throt 
tlc therein: a passageway connecting said cranir 
case with said induction passage anterior and 
posterior` to said throttle; a valve ior controlling 
the dow of air through said passageway to the 
anterior side of said throttle, said valve being re 
sponsive to engine suction and air :dow in said 
induction passage; and a means adapted to posim 
tively open said valve when the throttle ap 
proaches wide open positionB ‘ 

9. A crank case Ventilating system for an in 
`­terrial combustion engine having an induction 

cs 

(lll 

passage with a throttle therein comprising: a 
venting conduit leading from the crank case and 
having a branch communicating with the indue 
tion passage anterior to the throttle and another 
branch posterior thereto; a valve in said first 
mentioned branch for controlling the dow of 

. gases therethrough; a linkage between said con 
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trol valve and a throttle actuating lever; a one» 
way connection between said linkage and said 
control valve; a resilient member urging said 
linkage in the direction to close said control valve; 
and a lost motion connection between said throt» 
tie lever and said linkage whereby said resilient 
member is rendered incapable of completely clos 
ing said control valve at a predetermined point 
in the opening movement of said throttle. 

10. A crank case Ventilating system for an in» 
terna] combustion engine having an induction 
passage with a throttle therein comprising: a 
venting conduit leading from the crank case and 
having a branch communicating with the induc­' 
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tion passage anterior to the throttle and another 
branch posterior thereto; a valve in said first 
mentioned branch for controlling the ñow of gases 
therethrough; a linkage between said control 
valve and a throttle actuating lever; a one-way 
connection between said linkage and said' con 
trol valve; a resilient member urging said linkage 
in the direction to close said control valve; a lost 
motion connection between said throttle -lever 
and said linkage whereby said resilient member 
is `rendered incapable of completely closing said 
control valve at a predetermined point in the 
opening movement of said throttle; and a m‘em-­ 
ber adapted to be engaged by said linkage when 
the throttle is substantially wide open to force 
open said control valve. 

11. A crank case Ventilating system for an in 
ternal combustion engine having an induction 
passage with a throttle therein comprising: a 
venting conduit leading from the crank case and 
having a branch communicating with the induc 
tion passage anterior to the throttle and another 
branch posterior thereto; a valve in said ñrst 
mentioned branch for controlling the flow of 
gases therethrough; a linkage between said con 
trol valve and a throttle actuating lever; a one 
way connection between said linkage and said 
control valve; a resilient member urging said link 
age in the direction to close said control valve; a 
lost motion connection between said throttle lever 
and said linkage whereby said resilient member 
is rendered incapable of completely closing said 
control valve at a predetermined point in the 
opening movement of said throttle; a member 
adapted to be engaged by said linkage when the 
throttle' is substantially Wide open to force open 
said control valve; and an air inlet passageway 
for said crank case having an air filter therein. 

12. The combination of a carburetor for an in 
ternal combustion engine having an induction 
passage with a throttle therein and a control 
mechanism for-a crank case Ventilating system 
comprising a chamber communicating with said 
induction passage on the air inlet side of said 
throttle; an inlet port for said chamber adapted 
to be connected by a conduit to the crank case; 
a control valve in said chamber for controlling the 
ñow of gases through said port; a passageway by 
passing said valve and chamber adapted to con 
nect said conduit with said induction passage on 
the engine side of the throttle; a linkage between 
said control valve and a throttle actuating lever; 

, a one-way connection between said linkage and 
said control valve; a resilient member urging 
said linkage in a direction to close said control 

10 

15 

20 

25 

30 

35 

40 

8 
valve; and a lost motion connection between said 
throttle lever and said linkage whereby said re 
silient member is rendered incapable of com 
pletely closing said control valve at a predeter 
mined point in the opening movement of saidi 
throttle. 

13. A control mechanism for a» crank case ven 
tilating system adapted for use in conjunction 
with a carburetor for an internal combustion en 
gine having an induction passage with a throttle 
therein, comprising a, chamber adapted to com 
municate with said induction passage on the air 
inlet side of the throttle; an inlet port for said 
chamber adapted to be connected by a conduit to 
the crank case; a control valve in said chamber 
for controlling the flow of gases through said 
port; a passageway by-passing said valve and 
chamber adapted to connect said conduit with 
said induction passage on the en'gine side of the 
throttle; and a manually actuated means adapted 
to regulate said control valve through a portion 
of the engine operating range. 

14. A control mechanism for a crank case ven 
tilating system adapted for use in conjunction 
with a carburetor for an internal combustion en 
gine having an induction passage with a throttle 
therein, comprising a chamber adapted to com 
municate with said induction passage on the air 
inlet side of said throttle; an inlet port for said 
chamber adapted to be connected by a conduit 
to the crank case; a control valve in said chamber 
for controlling the ñow of gases through said port; 
a passageway by-passing said valve and chamber 
adapted to connect the ñrst mentioned conduit 
with said induction passage on the engine side 
of the throttle; a linkage adapted to connect said 
control valve with a throttle lever; a one-way 
connection between said linkage and said control 
valve; a resilient member adapted to urge said 
linkage in a direction to close said control valve; 
and a means adapted to be engaged by-a lost 
m'otion connection actuated by said throttle lever 
for rendering said resilient member incapable of 
completely closing said control valve at a prede 
termined point in the opening movement of said 
throttle. 

ALBERT H. WINKLER. 
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