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This invention relates to internal combustion engines 
and particularly to engines having means to communicate 
vapors or gases under pressure in an engine crankcase to 
the intake manifold or other part of the air induction 
system of the engine. 
The commonly known engine crankcase vent to relieve 

pressure from an engine crankcase which results from 
blow by or leakage of pressure from the combustion cham 
bers past the piston rings, as well as from other causes, 
has been recognized as a contributing factor in the pollu 
tion of air in cities and other densely populated areas. 
One means that has been employed to prevent air con 
tamination by internal combustion engines includes a 
conduit connecting the crankcase with the intake manifold 
so that pressure in the crankcase forces gases therein, 
which are usually of a combustible nature, into the engine 
intake where they are consumed with the engine fuel. It 
is recognized that occasional pressure at the intake side 
of the engine, as may be caused by back ?ring at the 
carburetor, is communicated to the crankcase through 
such a conduit and can cause a dangerous explosion. It 
is also known that excessive vacuum at the intake side 
of the engine can cause withdrawal of lubricating oil from 
a crankcase. 

Various check valves and the like have been devised 
in attempts to overcome the above mentioned disadvan 
tages but moving metal parts of such devices are subject 
to becoming gummed and inoperative in the environment 
of heavy oil vapors to which they are subjected. 

It is, therefore, an object of the present invention to 
provide a valve for the purpose described which is simple, 
trouble free, positive in operation and economical to 
manufacture and which will open under pressure from 
the engine crankcase but will be closed by pressure from 
the opposite side and will also be closed by excessive low 
pressure or suction from the opposite side. 

‘Further and more speci?c objects and advantages of 
the invention are made apparent in the following speci 
?cation wherein the invention is described in detail by 
reference to the accompanying drawing. 

In the drawing: 
FIG. 1 is a schematic view in front elevation of an 

internal combustion engine showing a conduit connecting 
the crankcase to the engine air intake and a valve eni 
bodying the present invention in said conduit; and 
FIG. 2 is an enlarged sectional view through a valve 

embodying a preferred form of the present invention. 
In FIG. 1, an engine 1% is illustrated as having a con 

duit 11 communicating between its crankcase and a 
conduit 12 which leads to the engine intake manifold. A 
valve, generally indicated at 14- and shown in detail in 
FIG. 2, serves to admit gaseous ?uid under pressure from 
the crankcase to the intake manifold while at the same 
time preventing reverse ?ow in the event of a pressure 
condition existing in the intake manifold and also pre 
venting ?ow in the normal direction, that is between the 
crankcase and the manifold, which might be induced by 
suction in the manifold. 

Referring now to FIG. 2, the valve is shown as having 
a body member formed of two parts 15 and 16 joined in 
any suitable manner, here illustrated as a sliding con 
nection secured by a snap ring 17. The part 15 has 
an inlet opening 13 which is connected with the engine 
crankcase in use and the part 16 has an outlet open 
ing 19 to be connected with the intake side of the engine. 
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The interior of the valve body is divided by a diaphragm 
20 of flexible rubber-like material which is resistant to 
the destructive effect of hydrocarbons. This diaphragm 
has a central opening, the margin of which seats against 
a valve seat 21 in the valve part 15 and has a central 
tube-like extension embracing an inwardly extending 
nipple 22 which communicates with the outlet 19. The 
diaphragm may be held in place by any suitable means 
but is here shown as clamped at its outer marginal edge 
by an annular projection 23 on the valve part 16 and 
as elastically embracing the nipple 22. The generally 
tubular part of the diaphragm which extends between the 
inner margin engaging the valve seat 21 and the nipple 
2 is formed as a bellows having at least one outwardly 

extending fold illustrated at 24. 
In operation pressure to be relieved in the crankcase 

is exerted against the ?at portion of the diaphragm 20 
collapsing the bellows-like part so that it moves away 
from the seal 21 and permits the gas to ?ow past the 
seat and outwardly through the outlet 19. In the event 
of unusually high vacuum or suction in the inlet side 
of the engine which might effect withdrawal of oil in 
liquid form from the crankcase, the valve is tightly closed 
because it tends to collapse the bellows or fold 24 inwardly 
which also tends to lengthen it in an axial direction and 
cause pressure against the seat 21. The same construc 
tion acts to prevent pressure as from back ?ring at the 
suction side of the engine from blowing back into the 
crankcase with an attendant hazard of explosion and ?re. 
Any such pressure entering the valve through the outlet 
19 acts against the inner surface of fold 24 in that area 
closest to the valve seat 21 as indicated at 26. Pressure 
in this area obviously also urges the diaphragm toward 
a closed ‘position against the seat 21. ‘Free flexing of the 
diaphragm and of the bellows portion thereof is facilitated 
by an opening 27 ‘which vents the otherwise closed area 
between the diaphragm and the valve part 16. 
The valve of the present invention is inexpensive to 

manufacture, does not clog and requires no adjustment. 
Furthermore it serves to maintain a low positive pressure 
in the engine crankcase to prevent the entry of dirt which 
results from pressures below atmospheric. 
What is claimed is: 
1. A valve to control ?uid ?ow comprising a housing 

having inlet and outlet passages, a centrally dis-posed valve 
seat, a valve element normally closing connection between 
said passages, means to permit opening of the valve by 
pressure in the inlet passage, said valve element com 
prising a diaphragm bearing against said centrally dis 
posed valve seat; said diaphragm having a central opening 
normally closed by said valve seat, and a tubular bellows 
communicating between said opening and said outlet 
passage; said means including said inlet passage com 
municating with the diaphragm in an annular area out 
wardly of the seat and an atmospheric passage com 
municating with the diaphragm in an annular area 
inwardly of the seat, whereby said valve remains closed 
unless the inlet pressure is above atmospheric pressure. 

2. A valve for controlling ?uid ?ow comprising a hous 
ing having inlet and outlet passages, a centrally positioned 
annular valve seat therein disposed in spaced substantially 
concentric relation to the inner end of said outlet passage, 
a valve element in said housing normally closing con 
nection between said passages, said valve element com 
prising an annular ?exible diaphragm having its inner 
peripheral edge bearing against said annular valve seat, 
said diaphragm having a tubular bellows integral with 
said inner peripheral edge and providing communication 
between said inlet passage and said inner end of said 
outlet passage upon opening the valve, the annular area 
of said diaphragm outwardly of said valve seat being 
in direct contact with said inlet ?ow and the annular 
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area of said diaphragm inwardly of said valve seat being 
in direct contact with atmospheric pressure whereby the 
pressure on the inlet side of the diaphragm must be greater 
than atmospheric pressure to open the valve to permit 
?uid to ?ow therethrough. 

3. A valve to control ?uid ?ow comprising a housing 
having inlet and outlet passages, a centrally disposed 
annular valve seat, the inner end of said outlet passage 
terminating in spaced concentric relation to said valve 
seat, a valve element in said housing normally closing 
connection between said passages, said valve element com 
prising an annular ?exible diaphragm having an integral 
tubular bellows extending from the inner periphery 
thereof, the outer peripheral edge of said diaphragm 
being hermetically secured to said housing, said inner 
peripheral edge of said diaphragm being in valve seating 
engagement with said valve seat, and the outer end of 
said tubular bellows being hermetically secured to said 
inner end of said outlet passage, the inlet side of said 
diaphragm being in direct contact with the incoming ?uid 
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and the outlet side being in communication with the 
atmosphere whereby the pressure on the inlet side of the 
diaphragm must be greater than atmospheric pressure to 
open the valve to permit ?uid to ?ow therethrongh. 
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