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201,118 

17 Claims. (ICI. 55_417) 

This invention is a division of our application Serial 
Number 159,124, ñled December i3, 1961, now US. 
Patent No. 3,172,309. 

This invention relates to internal combustion engine 
crankcase Ventilating systems and more particularly to 
an engine crankcase Ventilating system wherein crankcase 
vapors and gases are withdrawn from the crankcase and 
delivered to the engine carburetion device for delivery to 
the engine combusion chambers. 
The vapors and gases which accumulate in the crank 

case during internal combustion engine operation are 
commonly referred to as blowby. In general, two types 
of crankcase Ventilating systems have been previously 
proposed. In one type of system blowby is exhausted 
directly to the atmosphere. Such a system is commonly 
provided ̀ by a road draft tube which extends downwardly 
from the crankcase and atmospheric air inlet means con 
nected to the crankcase at some other point to establish 
a ñow of air which will carry blowby out the road draft 
tube. The discharge of blowby to the atmosphere is un 
desirable because of the contaminating eitect thereof. In 
the other type of system, the contamination of the atmos 
phere by blowby is eliminated by discharging the blowby 
into the engine intake manifold, the air intake passage 
means, or some other portion of the combustion air de 
livery system. In such systems, the blowby is returned to 
the combustion chambers and consumed rather than being 
dumped to the atmosphere. This invention relates par 
ticularly to a crankcase Ventilating system wherein the 
blowby is returned to the combustion chambers rather 
than being discharged to the atmosphere. 

It is an object of this invention to provide a Ventilating 
system which is relatively simple in construction and 
design, and therefore can be economically manufactured 
and easily installed. 

Still a further object is to provide, as a part of the 
Ventilating system, a new and improved crankcase oil 
iiller tube breathing unit through which a ilow of air 
from the atmosphere to the crankcase may be established 
for ventilation purposes. In this regard, it is an object 
ot the present invention to provide oil filler tube breath 
ing means which is readily adaptable for use with a 
Variety of iiller tube designs. 

Still another object of the present invention is to pro 
vide an oil filler tube cap construction having new and 
improved air filtering and control Valve means for in 
corporation in a Ventilating system. 

Other objects and advantages of the present invention 
will be apparent or become apparent by reference to the 
following detailed description and the accompany draw~ 
ing wherein: 
FIGURE l is an end elevational View, partly in section, 

of a conventional internal combustion engine and acces 
sory components thereof incorporating a crankcase ven 
tilating system in accordance with the principles of the 
invention; 
FIGURE 2 is a partial side elevational View taken along 

the line 2_2 in FIGURE 1 showing a portion ofthe 
Ventilating system; 
FIGURE 3 is a sectional View taken along the line 

3_3 in FIGURE 2; 
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FIGURE 4 is a top View of a portion of the Ventilating 

system shown in FIGURE 1 taken in the direction of 
the arrow 4; 
FIGURE 5 is a sectional View taken along the line 

5_5 in FIGURE 4; 
FIGURE 6 is a sectional View taken along the line 

6_6 in FIGURE 5; 
FIGURE 7 is a top View of an alternative embodiment 

of the apparatus shown in FIGURES 4-6; and 
FIGURE 8 is a sectional View taken along the line 8_8 

in FIGURE 7. 
Referring now to FIGURE 1, a conventional internal 

combustion engine 10 comprising a crankcase 12 and an 
oil tìller tube 14 is illustrated. The filler tube 14 is con 
nected to the engine oil in the crankcase and a filler tube 
cap 16 is conventionally mounted on the end thereof in 
any of a variety of ways. The engine is further provided 
with conventional accessory components in the form of 
an intake manifold 18, carburetion means 20, and an air 
cleaner unit 22. The carburetion means 20 includes a 
combustion air induction passage 24 and a throttle valve 
26. The air cleaner unit 22 includes an annular housing 
28 which supports an annular filter unit 30. A cover 32, 
which is fastened to the housing 28 by conventional fas 
tening means 3d, secures the filter unit on the housing. 
A tuning chamber 36 is provided by the housing 28 and 
communicates with the air induction passage 24 through 
an annular opening 37 spaced circumjacent thereto. The 
air cleaner illustrated is open to the atmosphere through 
360° around the entire periphery of the annular filter unit 
30. Air is drawn radially inwardly through the ñlter unit 
and downwardly through a central passage 38 into the air 
induction passage 24. 
The aforedescribed engine and engine components are 

intended to be merely illustrative in many respects. It 
should therefore be particularly understood that the air 
cleaner unit described and the carburetion means shown 
may, in the broadest aspects of the present invention, 
take the form of any of the variety of designs currently in 
use. Although a 360° air cleaner having a tuning cham~ 
ber has been described and produces a particular result 
in combination with the subject Ventilating system, an air 
cleaner of any design with or without a tuning chamber 
may also be adapted for use with the ventilation system 
of the present invention as hereinafter described. 
The present invention is directed to a ventilation system 

which may take the form of an adapter kit having venti 
lating system components which may be readily associated 
with conventional internal combustion engine components 
to provide for crankcase ventilation on those vehicles 
which are used in areas requiring crankcase Ventilation. 
Accordingly, the present Ventilation system may be easily 
installed on existing internal combustion engines currently 
in use and is readily adaptable for varying Vehicle makes 
and varying engine designs thereof. The Ventilating sys 
tem is, of course, equally well suited for factory installa 
tion on new cars if desired. In general, the Ventilation 
system components comprise a novel breather cap 16 
which is adapted to be substituted for a conventional oil 
filler tube cap, lengths of flexible hose 50, 52, an adapter 
tube 54, and a combination condensate and tire trap 56. 

The ñexible hose are provided with a plurality of ex 
ternal convolutions 58 which define V-shaped grooves 
59 and are made from a material such as thick neoprene 
rubber which will withstand exposure to varying condi 
tions of engine operation and to oil, gasoline, and blow 
by contamination. In the broadest aspect of the inven 
ti-on, the illustrated hose design is not critical except in 
sofar as the hose material need be sufliciently iiexible for 
installation and resistant to chemical reaction and de 
terioration. However, particularly advantageous results 
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are obtained by the illustrated preferred hose construc 
tion in regard to the means of connecting the hose to the 
engine components as hereinafter described. 
The length of hose 52 is adapted to be connected at 

one end to the adapter ytube 54. The adapter tube 54 
may take any of a plurality of forms and may be de 
signed to be secured within or to an existing engine pas 
sage which communicates with the crankcase or to be 
inserted through a specially prepared opening in the 
crankcase wall. The end of the adapter tube extending 
outwardly from the engine is `designed with an outside 
diameter which snugly receives the hose 52 in telescopic 
relationship. A conventional wire clamp 60 may be pro 
vided to secure the hose on the adapter tube. Oil sepa 
rating means in the form of an oil removing deflector 
plate `62 having a plurality of small apertures is central 
ly mounted within the hose 52. The deñector has a 
zig-zag configuration and is slightly oversize relative to 
the inside diameter of the hose for retention thereby. 
The deflector 62 is adapted to remove oil entrained in 
the blowby as it flows through the hose. The deiiector 
is preferably located at a bend in the hose. The bend is 
located at the highest position of the hose and is vertically 
positioned above the adapter tube 54 so that oil removed 
by the deflector will return to the crankcase. The sec 
tion of the hose on the other side of the deilector is in 
clined downwardly and connected at its lower end to the 
combination condensate and ñre trap 56. 
As shown in FIGURES 2 and 3, the trap 56 comprises 

a pair of mating shells 70, 72 which are secured to one 
another by overlapped flanges 74, 76 to deñne a charn 
ber 78, The chamber 78 has a bottle-shaped cross-sec 
tional conñguration including a lower portion of sub 
stantially `constant cross-sectional and an upper portion 
of Varying cross-section deñned by inwardly tapering wall 
portions 80, 82. Connecting holes 84, 88 are provided 
in the tapered walls 80, 82 and have a diameter approxi 
mately equal to or slightly less than t-he outer diameter 
of the hose lengths at the bottom of the grooves 88 be 
tween adjacent convolutions 90, 92. Consequently, the 
ends of the hose maybe compressed and inserted through 
the holes until a convolution has been fully inserted into 
the chamber 78. When the hose is released after inser 
tion, it springs back to its original shape to provide an 
eñective fastening means and seal between the end of 
the hose and the circumjacent wall of the trap. A baffle 
plate 96 is provided between the openings 84, 86 to pre 
vent direct passage of blowby from one opening to the 
other. The chamber 78 is filled with a copper mesh pad 
100 beneath the baffle 96. The pad serves as a íire trap 
to prevent any ñames or sparks from passing through the 
chamber 78 between the openings 84, 86. At the bot 
tom of the trap an outlet opening 102 is formed in a side 
wall. A rubber flap valve 104 is secured to the trap by 
a projecting portion 106 which is received within a cor 
responding opening 108 provided in the trap wall above 
the opening 102. The lower end of the valve overlies the 
opening 102 to permit condensate collected in the cham 
ber 78 to drain outwardly but prevent the passage of air 
inwardly. 
The length of hose 50 is mounted in the hole 86 in a 

manner similar to that previously described for mounting 
the length of hose 52 in the hole 84. The hose 50 extends 
upwardly and is connected at its other end to the induc 
tion air passage means at some convenient point. The 
most convenient point is through a side wall of the air 
cleaner. In the illustrative air cleaner structure, the end 
of the hose is shown to be connected to the tuning cham 
ber 36 through a hole 110 in the bottom wall of the 
cleaner housing. The hose may be connected in the hole 
110 in a manner identical to that previously described in 
relation to the hose length 52 and the hole 84 in the tire 
trap. The hole 110 may be formed in the cleaner hous 
ing 28 at the time of installation of the Ventilating system 
in any conventional manner such as by a cutting or pierc 
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4 
ing operation. The particular location of the hole 110 
is not critical and the flexible hose 50 could also be con 
nected in a side wall at 112 or through the cover at 114. 
However, particularly advantageous results are obtained 
insofar as the Iconnection of condensate is concerned by 
bringing the hose into the lowermost portion of the air 
cleaner so that condensate will readily drain back to the 
trap. With the hose connected to a bottom wall of 
the air cleaner condensate collecting in the tuning chamber 
will drain downwardly through the hose S0 and into the 
trap '70. In addition, condensate which collects on the 
walls of the hose 50 and the upwardly extending portion 
of the hose 52 will also drain into the trap. When the 
condensate in the trap reaches the level of the opening 102 
the condensate will drain outwardly through the flap 
valve 104. 

In order to establish a Ventilating ñow of air through 
the crankcase, a special iiller tube cap 16 is provided 
for association with the filler tube 14 as part of the ven 
tilating system. Referring now to FIGURES 4-6, the 
preferred form of liller cap comprises a cap member 130 
having a cover portion formed by a top wall 142 and an 
annular rim portion formed by a cylindrical side wall 140 
defining a generally cup-shaped cavity, a filler tube re 
ceiving bushing 132, filter means 134, air inlet passages 
136, and flow control means in the form of a valve ele 
ment 138. The top wall is provided with a plurality of 
radially extending depressions 144, 146, 148-, as shown 
in FIGURE 4, which terminate in a centrally depressed 
wall portion 150 extending substantially parallelly to the 
top wall. The depressions 144, 146, 148 are inwardly 
stepped by the provision of transversely bent axially ex 
tending outer side wall portions 152, 154, 156 which are 
connected by curved transversely bent axially extending 
inner side wall portions 158, 160, 162. These axially ex 
tending inner and outer side wall portions extend ̀ axially 
substantially parallel to the annular rim portion. The 
bottom walls of the depressions 144, 146, 148 form abut 
ment surfaces 166, as shown in FIGURE 5, for the valve 
member 138 and limit its upward movement. 
A valve support element 170 having a pair of radially 

spaced cylindrical walls 172, 174 connected by a trans 
versely extending web portion 170 is mounted within the 
cover 130. The walls 172, 174 are dimensioned to abut 
tingly engage the inner surface of the wall 140 of the 
cover and the outer surface of side wall portions 152, 154, 
156. A pair of radially spaced embossments or ribs 17 8, 
180 are provided in the web portion and extend outwardly 
upwardly therefrom in a direction opposite to the side 

i walls 172, 174. Outer ñow passage means are defined in 
part by a plurality of air inlet .passages 136 provided by 
apertures circumferentially spaced around the central web 
portion between the ribs 178, 180 as shown in FIGURE 6. 
The inlet bushing 132 is adapted to be telescopically 

mounted relative to the inner wall 172 of the valve sup 
port member 170 and secured thereto by any conventional 
means such as welding, The inlet bushing 132 is further 
provided with a centrally located annular shoulder 181 
which is adapted to abut the end of the filler tube 14 and 
locate the cap thereon. In order to secure the cap on the 
filler tube 14 fastening means in the form of a plate 
spring retainer 182 is secured to the bottom wall 150 by 
a rivet or the like. The particular design of the inlet 
bushing 132 and the spring means 18-2 may be varied as 
desired to accommodate varying types of filler tube struc 
ture. For example, some iiller tube caps are conven 
tionally provided with bayonet type locking means. In 
order to accommodate a bayonet type lock or other means, 
the inlet bushing structure 132 may be changed to pro 
vide a corresponding lock portion without changing the 
basic cap structure. Thus, for engines embodying alter 
native iiller cap structure, the inlet bushing and fastening 
means can be varied so that an adapter kit for a particular 
make and model of an automobile would have suitable 
fastening means incorporated in the iiller cap structure. 



3,290,869 
5 

The inlet bushing and valve support element 170 are 
mounted within the cover 130 and may be secured there 
in by a plurality of radially inwardly bent tabs 136 which 
are integrally formed in the lower end of the side wall 
of the cover. The valve element 133 comprises an annular 
plate which is supported in a valve cavity, defined by the 
outer side wall 1d@ of the cover, the inner side walls 
152, 15d, 156, the bottom walls 166 of the depressions 
144, 146, 148, and the central web 176 of the valve sup 
port element, on the annular ribs 178, 160. In this man 
ner the valve element is movable upwardly off of the ribs 
1755, 18€) to permit atmospheric air to flow in through the 
inlet ports 136 and into the filler tube 14. Communica 
tion between the cover 130 and the filler tube 14 is pro 
vided by a plurality of axially extending inner ñow pas 
sages 190, 192, 194 formed by the inner side walls 158, 
160, 162 of the cover 130, and the inner side wall 172 of 
the valve support element 170. Outer ilow passage means 
are defined by the axially extending side wall portions 
1M), 172, 174», 180. An annular iilter element 134 of 
polyurethane foam or the like may be pressed into the 
outer flow passage means cavity between the side walls 
172, 174 to filter all imcoming air. The valve provides 
one way flow of filtered air from the atmosphere to the 
crankcase through the filler tube and prevents any re 
verse flow of blowby from the crankcase to the 
atmosphere. 
An alternative embodiment of the filler cap is shown in 

FIGURES 7 and 8. The structure comprises a cover 206 
having a cylindrical side wall 262 and a curvilinear cen 
tral wall 264. An annular valve support element 206 
having radially spaced cylindrical walls 208, 210 which 
are connected by a central web portion 212 is welded 
or otherwise secured to an inlet bushing 214, The valve 
support element 206 is provided with radially spaced up 
wardly extending ribs 216, 218, and a plurality of inlet 
passages 229 as hereinbefore described. The upper end 
of the inlet bushing is provided with a radially outwardly 
extending flange 222 to provide an abutment surface for 
an annular valve 224. Tab elements 226, 22S are inward 
ly bent from the central portion of the inlet bushing to 
provide locating stops for the filler tube 10.1 which is 
adapted to be telescopically received therewithin. Spring 
means 230 may be secured to the cover by a rivet 232 or 
the like to resiliently engage the inner surface of the 
ñller tube and secure the breather cap thereon. ln order 
to limit upward movement of the valve 22d a plurality of 
inwardly extending nibs 234, 236, 23S are provided in the 
cover. The nibs are adapted to engage and space the 
valve from the upper wall of the cover in the `uppermost 
position of the valve. As hereinbefore described, a fil 
tering element 239 of polyurethane or the like is frictional 
ly inserted between the side walls 208, 216 of the support 
element 206. The entire unit is secured within the cover 
by a plurality of radially inwardly extending locking tabs 
24M) and such other fastening means as may be necessary. 
The operation of the device is identical to that described 
in relation to the alternative ñller cap structure. 

In adaptation of the subject filtering system to conven 
tional engine structures, the conventional filler cap is re 
placed by a filler cap incorporating a filtering element 
and valve means as hereinbefore described. A suitable 
adapter tube 54 is connected to the engine through a pas 
sage in communication with the engine crankcase. An 
inlet opening of appropriate size is formed in a side wall 
of the air cleaner means. The length of `hose 52 is se 
cured to the adapter tube at one end and the central por 
tion of the conduit containing the deflector 62 is fixedly 
located at a point spaced thereabove. The fire and con 
densate trap 56 is fixedly mounted in any suitable man 
ner below the detiector 62 and below the air cleaner. 
The end of the hose 52 is connected to the trap by com 
pression and insertion through the opening 84, The other 
hose element 5@ is connected in a similar manner to the 
opening 86 in the trap 56 at one end and to the air in 
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duction means through the opening 114i` formed therein at 
the other end. 

Pressure differentials existing between the air induction 
means in the crankcase will create a ñow of blowby from 
the crankcase through the hose 52, the fire and conden 
sate trap 56, and the hose 50 to the portion of the air in 
take passage to which the hose 50 is connected. The 
blowby is thereby mixed with the incoming air for com 
bustion and returned to the combustion chambers of the 
engine to be consumed therein. The components of the 
system may be secured on or adjacent to the engine by 
any suitable bracket or fastening means which provide 
the aforedescribed vertical spacing relationships. The 
pressure ̀ differential existing between the tuning chamber ' 
36 and the crankcase cause flow of blowby from the 
crankcase and reduces the pressure therein. The reduced 
pressure in the crankcase will cause the valve means in 
the filler cap to open to permit filtered air to flow into 
the crankcase. As the blowby passes through the baf 
ñe 62, oil entrained therein will be removed and returned 
to the crankcase. Condensate forming in the hose and 
turning chamber 36 will be returned to the condensate 
trap. The copper mesh in the condensate trap provides 
a fire trap which :prevents spark-s or flames in the air in 
duction passage means from reaching the crankcase. 

Certain modifications in design and arrangement of the 
various parts `have been presented. Such modifications 
and other alternative arrangements which utilize the prin~ 
ciples disclosed herein are intended to be included with 
in the scope of the invention as defined by the appended 
claims. 
What is claimed is: 
1. A cap for use in a crankcase Ventilating system and 

for association with an air inlet tube, comprising: a cap 
member having a cover portion and an annular rim 
portion defining a generally cup-shaped cavity, a cen 
tral portion of said cover portion being depressed into 
said cup-shaped cavity and defining therein a wall ex 
tending substantially parallelly to said cover portion and 
transversely to said annular rim portion, radially extend 
ing depressed portions formed in said cover portion and 
extending from said central portion to said annular rim 
portion at spaced circumferential locations and being de 
pressed into said cup-shaped cavity a lesser distance than 
said central portion, said central portion being connected 
to said radially extending depressed portions by outer 
side wall portions extending substantially parallel to said 
annular rim portion, said central portion being connected 
to said cover portion by inner side wall portions extend 
ing inwardly toward said central portion away from said 
annular rim portion and being spaced radially inwardly 
beyond said outer side wall portions, a tube member 
connected to said cover portion about said outer side 
wall portion and extending outwardly from said cup 
shaped cavity away from said cover portion substantially 
parallel to said annular rim portion, a plurality of axially 
extending inner fiow passages defined by said tube mem 
ber and said inner side wall portions and opening at one 
end in said cup-shaped cavity and terminating at :the other 
end of said tube member, outer flow passage means de 
fined by said tube member and said annular rim portion 
and communicating at one end with said inner flow pas 
sages and terminating at the end of said annular rim 
portion, filter support means provided in said outer flow 
passage between said tube member and said annular rim 
and adapted to receive and support annular filter means 
for filtering air passing through said outer flow passage, 
tab means bent radially inwardly from the annular rim 
to hold the annular filter means in position, and one-way 
valve means associated with the annular iilter means to 
limit How of air through said inner fiow passages and said 
outer flow passage means to a single direction. 

2. The invention as defined in claim 1 and wherein 
said one-way valve means comprises an annular sheet of 
material mounted circumjacent said outer side wall por 
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tions in a valve cavity further defined by said radially 
extending depressed portions of said cover portion and 
said annular rim portion and said filter support means. 

3. The invention as defined in claim ll and wherein 
said filter support means comprises a channel-shaped an 
nulus having parallel cylindrical side walls spaced and 
connected by an annular web portion, said side walls be 
ing connected to said tube member and said annular rim 
portion in said outer flow passage means and locating 
said channel-shaped annulus in an outwardly opening 
position, a plurality of rib means formed in said web 
portion, passage connecting means formed in said web 
portion adjacent said rib means, and said one-way valve 
means comprising an annular sheet of fiexible material 
adapted to be seated on said rib means to close said pas~ 
sage connecting means and to move away from said rib 
means to open said passage connecting means to permit 
one-way flow of air therethrough. 

4. A cap for use in a crankcase Ventilating system 
and adapted for association with an air inlet tube, com 
prising: a cap member having a cover portion and an an 
nular rim portion defining a cup-shaped cavity, inwardly 
depressed portions formed in said cover portion and ex 
tending into said cup-shaped cavity, a channel-shaped 
annulus having parallel inner and outer cylindrical side 
walls spaced and connected by an annular web portion, 
the outer cylindrical side Wall being connected to said 
annular rim portion within said cup-shaped cavity and 
locating said channel shaped annulus in an outwardly 
opening position, tube means connected to the inner cy 
lindrical side wall and having one end portion located 
inwardly beyond said web portion in said cup-shaped 
cavity and having another end portion located outwardly 
from said cup-shaped cavity beyond the end of said an 
nular rim portion, passage means formed between said 
tube means and said annular rim portion and through 
said web portion and extending in said Itube means, valve 
cavity forming means provided on the one end portion 
of said tube means to define a valve cavity in association 
with the inwardly depressed portion of said cover por 
tion and the web portion of said channel-shaped annulus, 
and movable valve means mounted in said valve cavity 
for controlling flow through said passage means. 

5. The invention as defined in claim 4 and having said 
movable valve means comprising one-way valve means 
mounted in said valve cavity and supported therein on 
said web portion for movement between passage opening 
and passage closing positions. 

6. The invention as defined in claim 5 and wherein: 
said one-way valve means comprises an annular ring of 
sheet material mounted circumjacent said tube member, 
a plurality of rib means formed in said web portion and 
extending inwardly into said valve cavity, said passage 
means extending through said web portion adjacent said 
rib means, and said one-way valve means being adapted 
to be seated on said rib means in said closed position 
and to be moved away from said rib means in said open 
position. 

7. The invention as defined in claim 6 and wherein: 
an annular ring of filter material is mounted in said chan 
nel-shaped annulus between the parallel inner and outer 
cylindrical side walls thereof, and fastening means pro 
vided to hold said annular ring of ñlter material therein. 

8. A cap assembly for association with an air inlet 
tube or the like comprising a cap member having a cup 
shaped cavity defined by a cover portion and an annular 
side wall portion, a tube receiving sleeve mounted inte 
riorly of said cap member, a radially extending flange 
member connecting said tube receiving sleeve and said 
annular side wall portion and dividing said cup-shaped 
cavity into a valve chamber and a filter chamber, said 
valve chamber and said filter chamber being circumfer 
entially aligned and located outwardly circumjacent of 
said tube receiving sleeve, flow ports provided in said 
flange member and providing communication between 
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said filter cavity and said valve cavity, one-way valve 
means mounted in said valve cavity for limiting flow 
through said flow ports to a direction from said filter 
chamber to said valve chamber, and air filter means 
mounted in and filling said filter chamber to filter all air 
passing through said flow ports. 

9. The invention as defined in claim 8 and wherein 
spaced annular rib means are formed in said fiange and 
extend inwardly toward said valve cavity, said flow ports 
being located between said rib means, and said valve 
means being seated on said rib means for closing said 
fiow ports and being movable away from said rib means 
toward said valve chamber to allow fiow through said 
fiow ports. 

llt). The invention as defined in claim 9 and wherein 
said valve means comprises an annular fiexible ring seated 
ou said rib means within said valve cavity, and said filter 
means comprises an annular filter ring secured within said 
ñlter chamber. 

lll. The invention as defined in claim 8 and wherein 
said air filter means is replaceable, and said valve means 
being mounted between said filter means and said tube 
receiving sleeve. 

12. The invention as defined in claim 3 and having 
mounting means freely supporting said valve means in 
said cap for movement of all parts of said valve means 
between an open position and a closed position relative 
to said flow ports. 

13. The invention as defined in claim 8 and wherein 
said valve means is formed from fiat sheet material, all 
parts of said valve means being freely movable to a 
closed position to prevent reverse fiow through said fiow 
ports opposite to said directions. 

14. A cap means for an air inlet tube or the like of a. 
crankcase Ventilating system comprising a cover having 
a cylindrical side wall and a top wall, portions of said 
top wall being axially depressed to form a plurality of 
valve seats, a valve support member having spaced cy 
lindrical side walls connected by a central web portion, 
a plurality of air inlet passages being formed in said c/en 
tral web portion, valve means movably mounted between 
said valve seats and said valve support member to con 
trol flow through said air inlet passages, a cylindrical tube 
receiving bushing centrally mounted in said cap means 
and adapted to telescopically receive said air inlet tube, 
said valve support member being mounted between said 
bushing and said cylindrical side wall of said cover, a 
filtering element mounted between said spaced cylindrical 
side walls of said valve support member and covering 
said air inlet passages whereby all air passing through 
air said inlet tube is filtered, and said valve means being 
mounted on said valve support member over said air 
inlet passages for movement from an air inlet passage 
closing position on top of said central web portion to an 
air inlet passage opening position above said central web 
portion whereby ingress of air is permitted and egress 
of blowby is prevented. 

15. The invention as defined in claim 14 and wherein 
radially spaced upwardly extending cylindrical rib means 
are formed in said central web portion on radially op 
posite sides of said air inlet passage means to provide a 
seat for said valve means. 

16. The invention as defined in claim 1S and wherein 
the depressed portions of said cover extend radially in 
wardly from said cylindrical side wall, said depressed 
portions terminating in transverse axially extending side 
walls, said side walls being connected by a depressed cen 
tral portion being axially inwardly spaced a further dis 
tance than said portions of said top wall which are axi 
ally depressed to form the plurality of valve seats, the 
side wall portions between said transverse axially extend 
ing side Walls being radially inwardly curved to form a 
plurality of air outlet passages in association with said 
bushing to conduct incoming air through said cover to 
said air inlet tube. 



3,290,869 
9 

17. A filler tube cap comprising a cover member 
formed by a tubular portion closed at one end and open 
at the other end, support means of tubular form having 
an outside diameter smaller than the inside diameter of 
said tubular portion of said cover member and opposite 
axially spaced open ends, said support means being 
mounted Within said cover member in spaced relationship 
to said tubular portion of said cover member with one 
open end of said support means located adjacent the 
closed end of said cover member, an air inlet passage 
,between said support means and said cover member ex 
tending from the open other end of said cover member 
to the open end of said support means adjacent the 
closed end of said cover member, an air outlet passage 
extending through said support means from said open 
end of said support means adjacent the closed one end 
of said cover member to :the opposite open other end of 
said support means, transversely extending partition 
means extending between said tubular portion of said 
cover member and said support means and dividing said 
inlet air passage into a ñlter chamber adjacent the open 
other end of said cover member and a valve chamber 
adjacent the closed one end of said cover member, air 
port means in said transverse partition means connecting 
said ñlter chamber and said valve chamber, filter means 
mounted on one side of said transverse partition means 
in said íilter chamber, and one way valve means mounted 
on the other side of said transverse partition means in 
cooperable engagement with said transverse partition 
means adjacent said air port means and limiting air ñow 
to a path extending from said open one end of said cover 
member through said filter means and said air port means 
past said valve means to the open end of said support 
means adjacent the closed other end of said cover mem 
ber and through said support means to the opposite open 
one end thereof. 
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