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This invention relates to 1mprovement~ in
crankcase pressure control and more particu-
1arly to a crankcase breather with a relizf vaive.

1t is often advantageous and desirable in com-
pressors and internal combustion engines o pro-
vide means for maintaining the interior of the
crankcase at a slight vacuum so that crankcase
vapors will not escape ‘promiscuously. Such an
arrangement also conserves the crankcase oii
which will be prevented from entering the engine
combustion chambers and producing a sinoky ex-
haust. Such arrangements are particularly de-
girable in confined engine rooms where the at-
mosbhere must be carefully controlled.

One of ‘the objects of the present invention,
therefore, is to provide novel means for quickly
establishing a slight crankcase vacuum promptly
after the engine or compressor is started.

Another object of the present inventioni is the
combination with a crankcase relief valve, of
fitter means for preventing the passage of oil
vapors out of the crankcase and for preventing
the passage of dirt particles into the crankease.

Other objects ‘and advantages of the present
invention will be apparent from the accompany-
ing drawings and description, and the essential
features thereof will be set forth in the appended
claims. ;

In the drawings,

Fig. 1-is an end elevational view of a gaseous
compressor equipped with my invention; while

Fig. 2 is an enlarged view of the combined
breather and relief valve of Fig. 1, the right hand
portion of the view being in elevation and the left

hand portion thereof being cut away on a central .

sectional view to more clearly show the construc-
tion.

It is well understood in the art that it is often
desirable to maintain a crankecase under a slight
vacuum. My invention comprises a novel means
for producing this result comprising a combined
breather and relief valve {§ adapted to be slid
into position on the breather pipe 11 of a crank-
case. In Fig. 1 I have shown my invention as
applied to a compressor having a low pressure
cylinder 12 into which air fiows through a filter
18, and a high pressure cylinder {4, both cylinders
being mounted on a crankcase 5 which is
equipped with the breather pipe (f. It will be
understood by those skilled in this art that my
invention may also be applied to the crankcase
of an internal combustion engine as will be later
described.

My device comprises an outside cap 18 of in-
verted cup shape within which is. provided an
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annular chamber l1 by mountmg a_second in-
verted. eup shape member l8 whlch has a bottom
flange IBa extendmg outwardly radlally all around
the member 18 to provide a seat for a filter ele-
ment {9, This fi.ter element is preferably formed
of a large number of layers of wire mesh sereen.
This ﬁlter is annu1a1 in form and rests against the
‘iange ﬂ?.a ‘at the bottom and is held in posmon
by a shoulder 18a at the top. The membper {8 is
mounted by means of spotweldmg 26 upon. a
reducer tube 2i whlch has g flared lower end 2iq
whlch fits shdmvly 1ns1de “of the breather pipe
{{. A solder seal 22 is prov1ded between the
members lsa and 21 entlrely around the circum-
ference. An annular seal 23 of felt or the hke
is secured by adheswe to the lower face of ﬁange,

8¢ and snugly ergages the outer face of the
larger drameter of the tube 21 Just above the
breather pipe. The member {§ is also helo. in
position by a plate 24 whlch is spotwelded to the
top of the cap 16 as indicated at 25. This plate
has downwardly turned, tongues 24q wh1ch engage
in suitable openings in the top, of the memoer g
A suitable number of openings 2§ are provrdedv

3 tnrough the upper wall of the cap membker (8

s0 as to allow the flow ‘of airf 1nward1y and out-
wardly.

Relief valve means is provided in the interior
of the cap member (8. For this purpose a plate
27 havmg an annu]ar downturned ﬂange ﬂa,_
is secured by spotweldmg to the member {8 2
little below the openings 26. An annular row
of openmgs 28 is prowded through the plate 27
and.these openings are normally closed by a fiex-
ible disc 29 of Tubberlike materlal which is ﬁrm;y'
held at the center portlon of prate 27. The means
for -1oid1ng the central portlon of the vaive 8
comprises a bolt 36 havmg an enlarged hzad 3{§a
which underhes the plate 21 When the bolt ee is
pushed upwardly through a. hole 3t in plate 21
and a hole 22 in. the ﬂex1b1e valve 29 A washer
33 covers the top central portion of the valve
29 from the center outwardly to a point fairly
close to the series of openings 28. A nut 34
threaded down on the bolt 38 holds all of the
parts assembled against the shoulder 88a. The
bolt extends upwardly through suitable openings
in plate 24 and the top of cap 16 and is there pro-
vided with a wing nut 35. Obviously, removal of
the wing nut permits the cap {6 with its attached
plate 24 to be lifted upwardly for the servicing,
inspection, and cleaning of the filter {9 without
displacing any of the other parts.

It results from the use of my invention that
the first stroke of the engine or compressor which
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moves a piston toward the crankcase causes &
slight pressure therein which tends to escape out
of the openings Z8 causing the valve 29 to assume
the dot-dash position indicated in Fig. 2. This
air passes outwardly through the openings 26 and
on out through the annular filter 19 and through
the annular opening 36 at the lower portion of
cap i6. This outward flow is generally at a very
low velocity and usually will not carry oil out but
any oil or oil mist will strike the screens in the
filter element 19 so that the same is not carried
outside. Upon the nexi stroke of the engine or
compressor which causes a piston to move away
from the crankecase space, the crankcase volume
will be increased but the valve 29 will have c.osed
over the openings 28 and therefore no air can
enter the crankcase and a slight vacuum will be
produced. Thus, my invention creates a slight
vacuum almost immediately after the engine or
compressor starts. After this, there is very little
flow inward or outward through my device but
the pressure in the crankcase will fiuctuate very
slightly due to the strokes of the engine or com-
pressor while maintaining a slight vacuum within
the crankcase.

If there were no flow inwardly through my re-
lief valve and breather cap, no filter element {3
would be needed. As a matter of fact, this is
only desirable in order to take care of the blow-by
volume in the crankcase.

It is often desirable to provide a very small
bleed hole such as that indicated at 37 through
the valve 29 opposite one of the openings 28.
Another suitable location for such a bleed hole is
shown by the arrow 38. In other words, the bleed
hole could be a very small opening through the
wall of the member 18. The provision of such a
bleed hole is desirable especially in one-cylinder
engines or in engines or compressors of the two-
cylinder opposed type which, upon the suction
stroke, causes a high displacement in the crank-
case. If the high vacuum is not relieved in such
a case the bearings may be sucked dry.

I have thus provided very simple but novel
means wherein the flexible rubberlike valve 29
opens very easily upon the creation of g slight
pressure in the crankcase and closes quickly
thereafter so as o maintain a slight vacuum in
the crankcase.

While I have shown my device as communi-
cating with atmosphere at the zone 36, it should
be understood that it is equally applicable in
those instances where crankcase gases are drawn
away through positive suction applied to the
pipe (1.
tive suction device operates in such a way as to
exert alternate suction and pressure. In such
a case the device shown in Fig. 2 is placed in the
line leading to the source of alternate suction
and pressure. When suction is exerted, the valve
29 opens to allow g small amount of the crank-
case gases to be sucked out. When the pressure

This is particularly true where the posi- =3
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portion of the cycle occurs on the downstream
side of the valve 28, obviously the valve 29 will be
pushed to its closed position so as to maintain
the slight vacuum in the crankcase.

‘What I claim is:

1. In combination with a crankcase having a
breather pipe, a cap of downwardly opening cup
shape adapted to fit over the upper end of said
breather pipe, an annular series of openings
through said cap, a flexible valve overlying said
openings on the upper face of said cap, and means
securing the center of said valve to said cap.

2. In combination with a crankcase having a
breather pipe, a cap of downwardly opening cup
shape adapted to fit over the upper end of said
breather pipe, an annular series of openings
through said cap, a flexible valve overlying said
openings on the upper face of said cap, means se-
curing the center of said valve to said cap, a
flange extending radially outwardly from the
lower edge of said cap, an annular filter element
resting on said flange, and a second cap of cup
shape opening downwardly, said second cap se-
cured to said first named cap and engaging the
top of said filter element.

3. In combination with a crankcase having an
upstanding breather pipe, a cap of downwardly
opening cup shape adapted to fit over the upper
end of said pipe, a partition extending diametri-
cally across said cap and spaced from the upper
end thereof, an annular series of openings
through said partition, a flexible vaive overlying
said openings and having its center only secured
to said partition, a flange extending radially out-

5 wardly from the lower edge of said cap, an an-

nular filter element resting on said flange, a sec-
ond cap of downwardly opening cup shape having
its central top portion removably secured to said
partition wall, and there being openings for air
flow between said second cap and said filter ele-
ment and between said filter element and the in-
terior of said first named cap above said partition.

4, The combination of claim 3 including a pas-
sageway for restricted air flow from the interior
of said first named cap below said partition out-
wardly to atmosphere.

RICHARD E. BROWN.
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