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3,242,942 
VENTILATORS 

Herman C. Gould, 5048 N. Marine Drive, Chicago, Ill. 
Filed Mar. 20, 1963, ‘Ser. No. 266,706 

19' Claims. (Cl. 137-—480) 

This invention relates to ventilators and, more particu 
larly, to ventilators which are particularly well adapted 
for ventilating crankcases of internal combustion engines, 
and the like. 
A primary object of the present invention is to afford 

a novel crankcase ventilator for internal combustion 
engines, and the like. 

Another object is to afford a novel crankcase ventilator 
which is effective to draw vapors and gases from the 
crankcase of an internal combustion engine, and feed 
such vapors and gases into the combustion chambers of 
the engine at all speeds of operation of the engine. 
_' Internal combustion engines commonly operate with 
the vacuum in the intake manifolds thereof varying in a 
range _of from three to twenty-one inches of mercury. 
When such engines are idling, the vacuum in the intake 
manifolds thereof commonly is from nineteen to twenty 
one inches of mercury. When such engines are operating 
under heavy load or heavy pull conditions, actually repre 
senting substantially stalled conditions, the vacuum in the 
intake manifolds thereof is commonly in the nature of 
three to ?ve inches of mercury. 

During the operation of such an engine there is a cer 
tain amount of blow-by from the combustion chambers 
into the crankcase of the engine. As a result, gases or 
vapors comprising a mixture of water vapors, air, and the 
more volatile hydrocarbon components of the gasoline 
and lubricating oils used in the engine, tend to accumulate 
in the crankcase of the engine. Unless such gases are 
‘purged from the crankcase they have a deleterious effect 
on the engine. Also, if they escape from the crankcase 
in the form they are then in, they undesirably pollute the 
atmosphere. In addition, unless they are returned to the 
combustion chamber they constitute a loss in fuel and 
lubrication. It is another object of the present invention 
to afford a novel crankcase ventilator which is operable in 
a novel and expeditious manner to feed such gases from 
the crankcase into the combustion chambers of such an 
engine, where they may be burned. 

Another object is to afford a novel ventilator of the 
aforementioned type which is responsive in a novel and 
expeditious manner to the degree of vacuum in the intake 
manifold'of such an engine. 

Although there is less blow-by into the crankcase of an 
engine under idling conditions, and the like, than there is 
under heavy load conditions, the degree of vacuum in the 
inlet manifold is greater under idling conditions than 
under heavy load conditions. It is another object of the 
present invention to afford a novel crankcase ventilator of 
the aforementioned type, wherein the parts are consti 
tuted and arranged in such a manner as to compensate for 
such differences in vacuum in a novel and expeditious 
manner and to render the ventilator effective to efficiently 
ventilate such a crankcase under all operating conditions 
of the engine. 

vCrankcase ventilators which feed ‘vapors and gases 
from the crankcases of internal combustion engines into 
the intake manifolds thereof have been heretofore known 
in the art. However, such ventilators as have been here 
tofore known in the art have commonly had several 
inherent disadvantages, such as, for example: ‘being rela 
tively large and cumbersome in size; not operating effec 
tively and with maximum efficiency over the entire range 
of vacuum in the intake manifolds afforded by operation 
of such an engine from idling conditions to stall condi 
tions; not being practical and e?icient in operation; or 
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being difficult and expensive to manufacture, and the like. 
It is an important object of the present invention to over 
come such disadvantages. 
Another object of the present invention is to afford a 

novel crankcase ventilator of the aforementioned type 
which will effectively protect against backfires. 

Yet another object is to afford a novel crankcase venti 
lator of the aforementioned type which will automatically 
close if a back?re occurs either in the intake manifold or 
in the crankcase. 
A further object is to afford a novel crankcase ventilator 

of the aforementioned type which is effective to prevent 
air or gases being drawn therethrough into the carburetor 
from the crankcase during starting of such an engine, 
until the engine is operating at a normal operational speed. 

Another object is to afford a novel crankcase ventilator 
of the aforementioned type which is practical and efficient 
in operation and may be [readily ‘and economically pro 
duced commercially. 

Other and further objects of the present invention will 
be apparent from the following description and claims 
and are illustrated in the accompanying drawings which, 
by way of illustration, show preferred embodiments of 
the present invention and the principles thereof and what 
I now consider to be the best mode in which I have con 
templated applying these principles. Other embodiments 
of the invention embodying the same or equivalent prin 
ciples may be used and structural changes may be made 
as desired by those skilled in the art without departing 
from the present invention and the purview of the ap 
pended claims. 

In the drawings: 
FIG. 1 is a longitudinal view of a crankcase ventilator 

embodying the principles of the present invention; 
FIG. 2 is a transverse sectional view taken substantially 

along the line 2—2 in FIG. 1; 
FIG. 3 is a transverse sectional view taken substantially 

along the line 3———_3 in FIG. 1; 
FIG. 4 is a fragmentary, detail sectional view of a por 

tion of the ventilator shown in FIG. 1, but with certain 
parts disposed in different position; 

FIG. 5 is an elevational view of a modi?ed form of 
crankcase ventilator embodying the principles of the 
present invention; 

FIG. 6 is a top plan view of the ventilator shown in 
FIG. 5; 

FIG. 7 is a longitudinal sectional view of the ventilator 
shown in FIG. 5, taken substantially along the line 7--7 
in FIG. 6; 

FIG. 8 is an enlarged transverse sectional view taken 
substantially along the line 8—8 in FIG. 5; and 

FIG. 9 is a fragmentary, detail sectional view of a por 
tion of the ventilator shown in FIG. 7, with certain parts 
disposed in different position; and - 

FIG. 10 is a view similar to FIG. 7, but showing a 
modi?ed form of the invention. 
A crankcase ventilator 1, embodying the principles of 

the present invention, is shown in FIGS. 1-4, inclusive, of 
the drawings to illustrate the presently preferred embodi 
ment of the present invention. 
The crankcase ventilator 1 includes an elongated sub 

stantially straight, tubular-shaped body member 2 having 
an elongated passageway or bore 3 extending longi 
tudinally therethrough along the longitudinal axis thereof. 
The body member 2 may be made of any suitable ma 
terial such as, for example, stainless steel, and includes an 
elongated upper end portion 4 threaded axially into an 
elongated lower end portion 5, FIG. 1. 
A resilient, metallic bellows 6 is mounted on the up 

per end of the body member 2. The bellows 6 includes 
a top plate 7 and a bottom plate 8, the bottom plate 8 
having an externally threaded connecting nipple 9 project 
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3 
ing downwardly from the central portion thereof, FIG. 1. 
The connecting nipple 9 is threaded into an internally 
threaded enlarged portion 10 of the passageway 3 in 
the upper end portion of the upper end portion 4 of the 
body member 2. The bellows 6 has a chamber 11 there 
in extending between the top plate 7 and the lower plate 
8, and the chamber 11 is directly connected to the passage 
way 3 in the upper portion 4 of the body member 2 by 
a passageway 12 extending through the connecting nipple 
9. The passageway 3 in the upper end portion 4 of the 
body member 2, below the enlarged portion 10 thereof, 
is preferably of substantially uniform diameter, and the ' 
passageway 12 in the connecting nipple 9 is preferably of 
this same diameter. 
The passageway 3 in the lower end portion 5 of the 

body member 2, below the upper end portion 4 thereof, 
has portions of various cross-sectional sizes; the lower 
portion 13 thereof being of the same diameter as the 
portion of the passageway 3 extending through the upper 
end portion 4 of the body member 2; an intermediate por 
tion 14, immediately above the portion 13, being of some 
what larger diameter to thereby afford an upwardly fac— 
ing shoulder 15 in the body portion 2 between the portions 
13 and 14; and the upper portion 16, immediately above 
the portion 14, and immediately below the lower end of 
the upper end portion 4 of the body member 2, being of 
somewhat larger diameter than ‘the portion 14, to there 
by alford an upwardly facing shoulder 17 between the por 
tions 14 and 16. The inner peripheral edge of the shoulder 
17 together with the immediately underlying portion of 
the body portion 2 de?nes a relatively sharp, corner which 
affords a lower valve seat 18 in the body member 2 for a 
purpose which will be discussed in greater detail present 
ly. 
The lower end of the upper end portion 4 of the body 

member 2 has a downwardly projecting annular ring on 
the lower face thereof disposed in immediately surround 
ing relation to the-lower end of the passageway 3 in the 
upper portion 4 of the body member 2, the ring taper 
ing inwardly and downwardly to a relatively sharp, down 
wardly facing annular edge to afford a relatively thin 
upper valve seat 19 for a purpose which will be discussed 
in greater detail presently. ‘ 
An elongated valve 2% is mounted in the passageway 3 

in laterally centered relation thereto, FIG. 1. The valve 
20 includes a substantially straight, elongated shank, or 
rod 21 having a threaded upper end portion 22 threaded 
into and extending upwardly through the top plate 7 on the , 
bellows 6. A jam nut 23 is threaded onto the upper end 
of the threaded portion 22 of the rod 21 to secure the 
rod 21 in position in the top plate 7. V ' 
The rod 21 extends downwardly from the top plate 

7 through the chamber 11 in the bellows 6 into the inter 
mediate portion 14 of the passageway 3 in the lower end 
portion 5 of the body member 2. A tapered valve head 
24, of v substantially inverted frusto-conieal shape, is 
threaded onto the lower end portion of the rod 21, and is 
disposed in the portions 14 and 16 of the passageway 
3, FIG. 1. As will be discussed in greater detail present 
ly, the valve 20 is reciprocable longitudinally through the 
passageway 3 between a fully raised position, wherein 
the wide end 25 of the valve head 24 is disposed in sealing 
engagement with the upper valve seat 19, as shown in FIG. 
1, and a fully lowered'position wherein the tapered side 
wall 26 of the valve head 24 is sealingly engaged with the 
lower valve seat 18, as shown in FIG. 4. ' , , 
A compression coil spring 27 is disposed in'the cham 

ber 11 of the bellows 6 between the top plate 7. and the 
bottom plate 8 thereof in position to yieldingly urge the 
bellows 6 toward fully extended position. The bellows 
6, the spring 27, the body member 2, and the elongated 
valve 20 are so constituted and arranged that when the bel 
lows 6 is in normal, unactuated position, the resiliency 
of the bellows 6 together with-the spring 27 is effective 
to yieldingly hold the wide face 25 of the valve head 24 
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4 
in the aforementioned sealing engagement with the upper 
valve seat 19. , 

A connecting nipple 28 is formed on the lower end 
of the body member 2 around the lower portion 13 of 
the passageway 3, to afford a connecting member by which 
the lower end of the passageway 3 may be connected by 
a suitable conduit, such as, for example, a suitable tube 
or hose 29, into a suitable portion of the crankcase of an 
engine, such as, for example, the rocker box cover there 
of. A threaded opening 30 extends radially through the 
side wall of the upper portion of the upper end portion 
4 of the body member 2, and a suitable connecting mem 
ber, such as a tubular connecting nipple 31 is threaded 
into the opening 30 and projects outwardly from the 
body member 2. The outer end portion of the nipple 
31 may be connected by a suitable tube or hose 32 into 
the intake manifold of such an engine, not shown, to 
thereby connect the upper end portion of the passageway 
3 into the intake manifold. The tubes or hoses 29 and 
32 may be made of any suitable material such as stain 
less steel or rubber, and the connecting nipples 28 and 
31 preferably have an inside diameter of no less than one 
fourth of an inch, and preferably between one-fourth and 
three-eighths of an inch. 

It will be seen that with the connecting member 31 
operatively connected to an intake manifold in the afore 
mentioned manner, the vacuum in the manifold is effec 
tive to create a vacuum in the passageway 3 and, therefore 
in the chamber 11 of the bellows 6. The resiliency of the 
bellows 6 together with the strength of the spring 27 is 
such that when the vacuum or suction in the intake mani 
fold is less than a'predetermined amount, the bellows 
6 and the spring 27 are effective to hold the valve 20 in 
the aforementioned fully raised position, wherein the 
wide end 25 thereof is disposed in sealing engagement 
with the upper seat 19 to thereby close the passageway 
3 at that point. When the vacuum in the intake manifold 
increases above the aforementioned predetermined 
amount, the correspondingly increased vacuum in the 
chamber. 11 of the bellows 6 is effective to pull the top 
plate 7 thereof downwardly against the yielding urging 
of the'side walls of the bellows 6 and the spring 27, to 
‘thereby move the valve 20 downwardly out of seating 
engagement with the valve 19. Such opening of the valve 
21) opens the passageway 3 throughout the length there 
of, to thereby apply a vacuum or suction to the crank 
case of the engine connected by the conduit 29 to the 
lower end portion of the passageway 3. As the vacuum 
in the intake manifold increases, the top plate 7, and, 
therefore the valve 20 is progressively pulled downwardly 
by the correspondingly increased vacuum in the chamber 
11 of the bellows 6, until, when the vacuum in the in~ 
take manifold has‘ increased to an amount greater than 
another predetermined amount of vacuum, the valve 20 
has been moved into fully lowered position, as shown in 
FIG. 4, wherein the tapered outer surface 26 thereof 
is disposed in sealing engagement with the lower valve 
seat 18, to thereby close the passageway 3 at that point. 

I prefer that the resiliency of the bellows 6 and the 
strength of the spring 27 be such that when the vacuum 
in the intake manifold is less than three inches of mercury 
the valve 20 remain in sealing engagement with the valve 
seat 19, and when the vacuum or suction in the intake 
manifold is greater than 21 inches of mercury the valve 
20 be seated against the valve seat 18, with the valve 
head 24 disposed in open position relative to the valve seats 
18 and 20 when the manifold vacuum is between 3 and 
21 inches of mercury. 
The upward and outward taper of the side wall 26 of 

the valve head 25 is such that as the valve 20 is moved 
downwardly by increased vacuum in the intake manifold 
and, therefore, by the increased vacuum in the passage 
way 3 and the chamber 11 in the bellows 6, it progressive 
ly closes the opening between the side walls 26=of the 
valve head 25 and the valve seat 18.: With this construc 
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tion, when the engine to which the crankcase ventilator 
1 is operatively connected is idling, to thereby afford 
the aforementioned normal highest vacuum of twenty 
one inches in the intake manifold, the effective opening 
between the valve head 25 and the lower valve seat 18 
is smallest, and as the vacuum in the intake manifold de 
creases, the effective opening between the valve head 25 
and the valve seat 18 progressively increases. With the 
ventilator 1 constructed in the aforementioned manner, 
the rate of ?ow therethrough is relatively constant in 
all operating conditions of the engine to which it is at 
tached between idling conditions of operation and nor 
mal maximum heavy load conditions of operation, with 
the flow of vapor and gases through the ventilator 1 under 
all such operating conditions being sufficient to maintain 
a negative pressure in the crankcase to which the ventila 
tor 1 is connected. Hence, it will be seen that the novel 
crankcase ventilator 1 is effective to prevent the dis 
charge of vapor and gases from a crankcase through the 
breather tubes, and the like, thereof, into the atmosphere 
during normal operation of such an engine, all such vapors 
and gases being drawn into the combustion chamber of 
the engine to be further burned. 

In addition, it will be seen that with the novel crank 
case ventilator constructed in the aforementioned manner, 
it is effective to prevent air from being drawn there 
through into the carburetor of the engine during normal 
starting of the latter, and is also effective to close the 
passageway 3 therethrough in the event of a back?re in 
either the intake manifold or the crankcase of an engine 
to which the ventilator 1 is connected. During starting 
of such engine, the starter is normally ineffective to turn 
the engine over at a speed su?icient to create a vacuum 
in the intake manifold greater than three inches of mer 
cury. Therefore, during normal starting operations, the 

. valve 20 remains in fully raised position, wherein it is 
sealed against the seat 19, to thereby close the passage 
way 3 and prevent air being drawn into the carburetor 
from the crankcase of the engine until the engine is op 
erating under its own power. Also, in the event of a 
back?re in either the intake manifold or the crankcase 
of an engine to which the crankcase ventilator 1 is op 
eratively connected, the resultant increase in pressure in 
the passageway 3 is effective to quickly and ?rmly move 
the valve 20 into closed position, to thereby close the 
crankcase ventilator against the movement of air or 
gases therethrough between the intake manifold and the 
crankcase. 
The relatively narrow area of contact between the 

valve head 24 and the valve seats.18 and 19, when the 
valve 20 is disposed in the aforementioned fully lowered 
and fully raised positions, respectively, insures that a 
substantially negligible differential in pressure above and 
below the valve head 24 is all that is necessary to over 
come any negative pressure between the contacting sur 
faces of the valve 20 and the seats 18 and 19 during open 
ing of the valve 20 from closed position. 
From the foregoing it will be seen that the novel intake 

ventilator shown in FIGS. l—4, inclusive, of the drawings 
is effective to efficiently ventilate the crankcase of an in 
ternal combustion engine during normal operation there 
of, so as to maintain a negative pressure within the 
crankcase of the engine at all times during such normal 
operation. 

Also, it will be seen that the novel crankcase ventilator 
1 may be readily and economically produced commer 
cially. 

In FIGS. 5—9, inclusive, of the drawings a modi?ed 
_ form of crankcase ventilator 41, embodying the princi 
ples of the present invention, is shown. 
The crankcase ventilator 41 includes a body member 

42 "having a substantially cylindrical-shaped intermediate 
portion 43 clamped between a top plate 44 and a bottom 
plate 45, FIGS. 5 and 7. The intermediate portion 43 
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6 
may be made of any suitable material such as, for ex 
ample, stainless steel, but is preferably made from a suit 
able transparent material, such as, for example, a suit 
able glass or clear plastic, to thereby afford a sight-glass 
type of construction. 
The intermediate portion 43 is preferably of uniform 

diameter throughout its length, and is open at its top 
and bottom. Sealing gaskets 46 and 47 are mounted on 
the top and bottom, respectively, of the intermediate por 
tion 43, and the top plate 44 and the bottom plate 45 are 
clamped against the sealing gaskets 46 and 47, respec 
tively, by suitable fastening members such as bolts or 
screws which extend downwardly through the top plate 
44 and are threaded into the bottom plate 45, FIG. 7. 
The plates 44 and 45 are mounted on the respective ends 
of the intermediate portion 43 in covering relation there 
to. The top plate 44 has an opening 49 extending through 
the radial center thereof, and the bottom plate 45 likewise 
has an opening or passageway 50 extending through the 
radial center thereof. Suitable connecting members, such 
as, for example, tubular connecting nipples 51 and 52 
are threaded into and project outwardly from the pas 
sageways 49 and 50, respectively, FIG. 7, for a purpose 
which will be discussed in greater detail presently. 
The top plate 44 has a boss 52 projecting downwardly 

from the central portion thereof in inwardly spaced rela 
tion to the outer periphery of the top plate 44, and in 
surrounding relation to the lower end of the passageway 
49. An elongated, substantially straight sleeve, having 
an upper end 54 and a lower end 55 is mounted on the 
boss 52 with the upper end 54 welded or otherwise suit 
ably secured to the boss 52 in surrounding relation there 
to, and with the lower end 55 projecting downwardly to 
ward, and terminating in upwardly spaced relation to, 
the lower plate 45 for a purpose which will be discussed 
in greater detail presently. 
The sleeve 53 is disposed in axial alignment with the 

passageways 49 and 5t}, and a hollow piston or valve 
member 56, which is of upwardly and inwardly tapering, 
substantially frusto-conical shape, is disposed in the body 
member 42 with the small upper end 57 thereof project 
ing upwardly into the sleeve 53, FIG. 7. The upper end 
57 of the valve member 56 is open, and the larger lower 7 
end 58 thereof is closed. A compression coil spring is 
mounted in the body member 42 with the upper end there 
of disposed in abutting engagement with the lower face 
of the boss 52, and the lower end thereof projecting down 
wardly into the valve member 56 into abutting engage 
ment with the upper face of the lower end 58 thereof. 
An annular valve seat 60 is formed integrally with and 
projects upwardly from the upper face of the bottom 
plate 45 of the body member 42 in surrounding relation 
to the upper end of the passageway 50. The body mem 
ber 42, the spring 59, and the valve member 56 are so 
constituted and arranged that when the connecting nipples 
51 and 52 are both open to the atmosphere, the spring 
59 is effective to hold the bottom end 58 of the valve 56 
in sealing engagement with the upper face of the valve 
50. As is shown in FIG. 7, the valve seat 60 preferably 
tapers upwardly and inwardly to a relatively sharp edge, 
so that the engagement between the bottom wall 58 of 
the valve 56 and the valve seat 60 is substantially a line 
contact. 
The sleeve 53 and the valve '56 [are of such size that 

when the valve 56 is disposed in fully lowered position, 
wherein it ‘is seated against the valve seat 60, as shown 
in FIG. 7, the side wall portion 61 of the valve 56 is dis 
posed in inwardly spaced relation to the sleeve 53, but 
when ‘the sleeve 53 is disposed in fully raised position, as 
shown in FIG. 9, the ‘bottom wall 58 is disposed in‘ up 
wardly spaced relation to the valve seat 60, and the side 
wall portion 61 of the valve 56 is disposed in sealing 
engagement with the valve seat 62 afforded by the inner 
peripheral corner of the lower end 55 of the sleeve 53. 
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It will be seen that with this construction, when the 
crankcase ventilator 41 is in assembled condition, the 
coupling member 51,-the passageway 49, the sleeve 53, 
the interior of the intermediate portion 43 of the body 
member 42, and the passageway 50 and the coupling 
member 52 afford a passageway 63- which extends axially 
through the entire length of the crankcase ventilator 41. 
The coupling members 51 and 52 afford connecting mem 
bers by which the passageway 63 may be connected into 
the intake manifold of an internal combustion engine, 
and into a suitable portion of the crankcase of the engine, 
such as, the rocker box cover thereof, respectively, by 
suitable conduits such as, for example, suitable tubes or 
hoses 64 and 65, respectively. The internal diameter of 
the coupling members 51 and 52 is preferably not less 
than one-fourth of an inch, and preferably is between 
one-‘fourth and t-hree-eighths of an inch. With the crank 
case ventilator 41 so connected to an internal combustion 
engine, the vacuum produced in the intake manifold of 
the engine during normal operation thereof, creates a 
corresponding vacuum in the passageway 63, so that when 
the passageway 63 ‘is open throughout its length, vapors 
and gases are drawn from the crankcase of the engine 
through the tube 65', the crankcase ventilator 41, and 
the tube 64 into the intake manifold of the engine. 
The strength of the spring 59 is such that when the 

vacuum in the intake manifold to which the upper end 
portion of the passageway 63 is operatively connected is 
less than three inches of mercury, the spring 59 is effec 
tive to hold the valve member 56 in sealing engagement 
with the valve seat 60; ‘when the vacuum in the intake 
manfold is greater than twenty-one inches of mercury, 
the spring 59 is ineffective to hold the valve member 56 
out of the aforementioned sealing engagement with the 
valve seat 62; and when the vacuum in the intake mani 
fold is between three inches of mercury and twenty-one 
inches of mercury, the spring 59 is effective to hold the 
valve member 56 in an intermediate position, wherein it 
is not disposed in sealing engagement with either of the 
valve seats 60 ‘or 62, and with the valve member 56 being 
progressive-1y raised toward the valve seat 612 as the vac 
uum increases in the intake manifold between three inches 
and twenty-one inches of mercury. The taper of the 
valve 56 is such that as it moves upwardly from the valve 
seat 60 toward the valve seat 62,- the space between the 
side wall portions 61 vof the valve 56 and the valve seat 62 
becomes progressively smaller. Hence, it will be seen 
that as the vacuum in the intake manifold increases, the 
effective space between the valve member 56 and the valve 
seat 62 ‘decreases. With this construction, the rate of 
flow of air and gases from the crankcase to which the 
tube 65 is connected into the manifold to which the tube 
64 is connected is relatively constant throughout the 
normal operating conditions of the engine, and, in any‘ 
event, the rate of ?ow is sufficient that under all normal 
operating conditions, of the engine, a negative pressure 
is maintained in the crankcase thereof so that the air 
and gases therein will not flow outwardly through the 
breather tubes, and the like, thereof. 
With this construction, the crankcase ventilator is effec 

tive to prevent the passage of air and gases therethrough 
from the crankcase into the intake manifold of an engine 
to which it is operatively connected during the starting 
of the engine. As previously mentioned a starter is nor 
mally ineffective to turn over an internal combustion 
engine at a rate of speed sufficient to create a vacuum in 
excess of three inches of mercury in the intake manifold. 
Inasmuch as the valve v56 is not moved away from the 
valve 60 until the vacuum in the intake manifold is in 
excess of three inches of mercury, it will be seen that no 
airmay pass through the crankcase ventilator 41 into the 
carburetor of the engine until the engine has started 
normal operation. 

Also, it will be seen that with this construction the 
crankcase ventilator 41 is effective to automatically close 
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8 
in the event of a back?re either in the intake, manifold or 
in the crankcase of an engine to which the ventilator is 
connected. Thus, for example, if the valve 56 should 
be in open position, and a backfire occurs in the intake 
manifold, it will be seen that the increased pressure in 
the intake manifold and, therefore, in the upper end por 
tion of the passageway 63- is effective to quickly and 
?rmly seat the valve 56 against the seat 61'. On the other 
hand, in the event of a back?re in the crankcase to which 
the lower end portion of the passageway 63 is connected, 
while the valve 56 is disposed in open position, the in 
creased pressure in the crankcase and, therefore, in the 
lower end portion of the passageway 63 is effective to 
quickly and ?rmly move the valve 56 into seating engage 
ment with the valve seat 62.‘ 

It will be seen that, as in the form of the invention 
shown in FIGS. 1-4, when the valve 56 is seated against 
either of the valve seats 60 or 62, the engagement there 
between is substantially a line contact. With this con 
struction the force necessary to be applied to the valve 56 
to overcome any negative pressure which may exist be 
tween the contacting surfaces of the valve 56 and either 
of the seats 60 or 62 is negligible. 
From the foregoing it will be seen that the novel 

crankcase ventilator 41 shown in FIGS. 5-9, inclusive, 
of the drawings is effective to e?iciently ventilate the 
crankcase of an internal combustion engine during nor 
mal operation thereof, so as to maintain a negative 
pressure within the crankcase of the engine at all times 
during normal operation. 

Also, it will be seen that the novel crankcase ventilator 
41 may be readily and economically produced commer 
cially. 

In FIG. 10 of the drawings an'other modi?ed form of 
crankcase ventilator 71, embodying the principles of the 
present invention, is shown. _ 
The crankcase ventilator 71 is of the same general 

type as the ventilator 41 shown in FIGS. 5-9, inclusive, 
except that it'is inverted; a metallic bellows of the type 
embodied in the crankcase ventilator 1 shown in FIGS. 
14, inclusive, is mounted on the top thereof; the intake 
manifold connection to the interior of the crankcase 
ventilator 71 extends radially through the top plate 
thereof rather than axially therethrough; and the valve 
member of the crankcase ventilator 71 is disposed in fully 
raised position when the vacuum in the intake manifold 
is lowest, and is disposed in fully lowered position when 
the vacuum in the intake manifold is highest. ‘ 

In the crankcase ventilator 71 shown in FIG. 10 parts 
which are the same as parts shown in FIGS. 1 to 9, in 
clusive, are indicated by the same reference numerals, 
and parts which are similar to, but have been substituted 
for, parts are indicated by the same reference numerals 
as the similar parts, with the suffix “a” added thereto. 

In the crankcase ventilator 71 the top plate 45a of the 
body member 42a is of the same construction as the bot 
tom plate 45 of the crankcase 41 shown in FIGS. 5-9, ex 
cept that it has an opening or passageway 72 extending 
radially outwardly from the passageway 50 in the plate 
45a. A metallic bellows 6, having a connecting nipple 9 
on the lower end thereof is mounted on the top of the 
upper. plate 45a with the nipple Q threaded into the pas 
sageway 56'. 
A valve rod 21a is secured to the top plate 7 of the bel 

lows 6 and extends downwardly through the chamber 11 
of the bellows 6 and the passageway 50 into the interior 
of the body member 4201. The lower end portion of the 
rod 21a is threaded into the wall 58 of the valve member 
56. In the ventilator 71 the wall 58 is the top wall of 
the valve member 56, the valve member 56 in this ventila 
tor being in inverted position from that shown in FIGS. 
5—9. 
A compression coil spring 27 is mounted in the ‘bellows 

6 in position to urge the bellows upwardly toward ex 
panded position. The resiliency of the bellows 6 and the 
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strength of the spring 27 is such that when both the 
nipple 52, mounted on the aforementioned passageway 
50, and the nipple 51 mounted in the passageway 49, 
which extends through the lower plate 48a of the body 
member 42a, are open to atmosphere the valve member 
56 is held upwardly in sealing engagement with the valve 
seat 60, which projects downwardly from the lower face 
of the top plate 45a in surrounding relation to the lower 
end of the passageway 50. 
The sleeve 53 mounted on the lower plate 44 of the 

body member 42 projects upwardly toward the upper 
plate 45a, and, as in the crankcase ventilator 41, the 
valve 56 is reciprocable between sealing engagement with 
the valve seat 69, as shown in solid lines in FIG. 10, seal 
ing engagement with the valve seat 62, as shown in 
broken lines in FIG. 10. 
The resiliency of the bellows 6 together with the 

strength of the spring 27 is such that when the vacuum 
in the intake manifold to which the coupling member 52 
of the crankcase ventilator 71 is connected is substan 
tially less than three inches of mercury, the valve 56 is 
held in seating engagement the upper valve seat 60 on the 
top plate 45a; and when the vacuum in the intake mani~ 
fold is greater than twenty-one inches of mercury, where 
by the vacuum in the chamber 11' of the bellows 6 is 
correspondingly increased, the bellows 6 and the spring ' 
27 are.inelfective to hold the valve member 56 out of 
seating engagement with the lower valve seat 62. 
Under vacuum conditions between three inches and 

twenty-one inches of mercury in the intake manifold to 
which, the crankcase ventilator 71 is connected, the valve 
member 56 of the ventilator 71, like the valve member 
56 of the ventilator 41, is disposed in intermediate posi 
tions between the valve seats 60 and 62, to thereby per 
mit vapor and gas to flow from the crankcase to which 
the tube 64 is connected, through the tube 64, the pas 
sageway 63, and the passageway 72 to the intake mani 
fold to which the nipple 52 is operatively connected. 
As the vacuum in the intake manifold to which the 

crankcase ventilator 71 is operatively connected in 
creases from three inches of mercury toward twenty-one 
inches of mercury, the valve member 56 moves down 
wardly further into the sleeve 53 to thereby progressively 
restrict the space between the side wall portion 61 of the 
valve member 56 and the valve seat 62, to thereby tend 
to maintain a relatively constant ?ow gases and vapor 
from the crankcase into the intake manifold during nor 
inal operation of the engine to which the crankcase ven 
tilator 71 is operatively connected. 
As in the forms of the invention shown in FIGS. 1—9 

the crankcase ventilator 71 is effective to maintain a suf? 
cient ?ow of gases and vapor from the crankcase to the 
intake manifold of the engine to which it is operatively 
connected during normal operation of the engine be 
tween idling and heavy load conditions, that a negative 
pressure is maintained in the crankcase. Also, it will be 
seen that with the crankcase ventilator 71 constructed in 
the manner disclosed herein, it is effective to prevent air 
from ?owing therethrough from the crankcase of such 
an engine to the intake manifold thereof during starting 
‘of the engine until the engine is operating under normal 
conditions; and is effective to quickly and ?rmly move 
the valve member 56 thereof into closed position upon a 
back?re in either the intake manifold or the crankcase 
‘of the engine. 

From the foregoing it will be seen that the crankcase 
ventilator 71 is effective to maintain a negative pressure 
in the crankcase of an engine to which it is operatively 
connected, under normal operating conditions of the en 
gme. 

Also, it will be seen that the novel crankcase ventilator 
71 may be readily and economically produced commer 
cially. 

Thus, while I have illustrated and dwcribed the pre 
ferred embodiments of ‘my invention, it is to be under 
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stood that these are capable of variation and modi?ca 
tion, and I therefore do not wish to be limited to the 
precise details set forth, but desire to avail myself of 
such changes and alterations as fall within the purview 
of the following claims. 

I claim: 
1. A crankcase ventilator comprising 
(a) an elongated body portion having 

(1) a longitudinally extending passageway there 
in for directing gases from the crankcase of an 
internal combustion engine to the intake mani 
fold of said engine, 

(b) two valve seats 
(1) disposed in facing relation to each other 
(2) in encircling relation to respective axially 
spaced portions of said passageway, 

(c) a valve member 
(1) reciprocable axially of said passageway be 
tween said two valve seats, 

(d) said valve member having 
(1) one end portion movable into engagement 

with one of said valve seats to close said pas 
sageway thereat, and 

(2), a tapered other end portion movable into 
and against the other of said valve seats for 
progressively closing said passageway at said 
other valve seat during movement of said valve 
member toward said other valve seat, and 

(e) means for moving said valve member between said 
seats in accordance with pressure variations in such 
a manifold, said means including 

(1) a resilient bellows having a chamber therein 
in communication with said passageway and 
operatively connected to said valve member in 
position to urge said valve member toward said 
one seat, and 

(2) a spring mounted in said bellows and oper 
atively connected to said valve member in posi 
tion to urge said valve member toward said one 
seat. 

2. A crankcase ventilator as de?ned in claim 1, and 
in which 

(a) said other valve seat comprises one end of a sleeve 
projecting into said passageway in spaced relation 
to the sides of said body portion. 

3. A crankcase ventilator as de?ned in claim 1, and 
in which 

(a) said one valve seat comprises 
(1) an annular member having 

(a’) an annular tapered edge 
(1’) facing axially of said passageway 
(2’) toward said one end portion of said 

valve member. 
4. A crankcase ventilator as de?ned in claim 3, and 

in which 
(a) said one end portion of said one valve member is 

substantially ?at. 
5. A crankcase ventilator as de?ned in claim 3, and in 

which 
(a) said valve member 

( 1) is substantially frusto-conical in shape, and 
(2) said one end portion is 

(a’) larger than said other end portion, and 
(b’) is substantially ?at. 

6. A crankcase ventilator as de?ned in claim 5, and 
(a) which includes 

(1) second means connected to one end of said 
passageway for connecting said passageway to 
such a manifold, and ‘ 

(2) third means connected to the other end of 
said passageway for connecting said passage 
way to such a chankcase, and 

(b) in which said one valve seat faces toward said third 
means. 
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7. A crankcase ventilator as de?ned in claim 5, and 
(a) which includes 

(1) second means connected to one end of said 
passageway for connecting said passageway to 
such a manifold, and 

(2) third means connected to the other end of 
said passageway for connecting said passage 
way to such a crankcase, and 

(b) in which said one valve seat faces toward said sec 
ond means. 

8. A crankcase ventilator as de?ned in claim 3, and 
in which ‘ 

(a) said other valve seat comprises an annular end 
edge of tubular means de?ning the outer, periphery 
of a portion of said passageway. 

9. A crankcase ventilator for venting the crankcase 
of an internal combustion engine to the intake manifold 
of said engine comprising 

(a) a substantially straight elongated body portion 
having 

( 1) an upper end, 
(2) a lower end, and 
(3) an elongated passageway extending longitudi 

nally therethrough, 
(b) means at each end of said body portion for opera~ 

tively connecting 
(1) the upper end of-said passageway to such a 

manifold and 
(2) the lower end of said passageway to such a 

crankcase, respectively, 
(c) two annular members in said body member 

(1) each having a relatively sharp annular edge, 
(2) disposed around respective portions of said 
passageway with said edges disposed in axially 
spaced facing relation to each other between 
said means, 

(d) one of said annular members being disposed closer 
to the ?rst-mentioned means in the upper end of said 
body member than the other of said annular mem~ 
bers, 

(e) a resilient metallic bellows 
(1) ‘mounted on top of said body member, and 
(2) having a chamber therein in direct com 
munication with the upper end of said passage 
Way, 

(f) valve means 
(1) mounted in said body member, and 
(2) extending upwardly through said bellows 

(g) said valve means having 
(1) a valve head disposed between said annular 
members, and 

(2) reciprocable between 
(a’) a position effective to sealingly engage 

said edge of said one annular member, and 
(b') another position effective to sealingly 

engage said edge of said other annular 
member, - 

(h) a spring mounted in said bellows, 
(i) said spring and said bellows being operatively con 
nected to said valve means in position to urge said 
valve head toward said sealing engagement with said 
one annular portion, “ 

(j) said valve head being, 
(1) of substantially inverted frusto-conical shape, 
and 

(2) extending into said other annular portion in 
all operative positions of said valve means, 

(k) said bellows and said spring being operable to move 
' said valve head between said annular portions in 
accordance with pressure variations in said manifold. 

10. A crankcase ventilator for venting the crankcase 
of an internal combustion engine to the intake manifold 
of said engine comprising 

(a) a substantially straight elongated body portion 
having 
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(1) an upper end, 
(2) a lower end, and ,j 
(3) an elongated passageway extending longitudi 

nally therethrough, > v 

(b) means at each end of said-body‘ portion for opera 
tively connecting > 

(1) the upper end of said passageway to such a 
manifold and 

(2) the lower end of said passageway to such a 
crankcase, respectively, 

(c) an annular member 
(1) having an upwardly facing, substantially sharp 

edge, ‘ 

(2) extending around a lower portion of said pas 
sageway, ' 

(d) an elongated sleeve ' 
' (l) de?ning a portion of said passageway, 

(2) mounted in said body member in spaced rela 
tion to the lateralsides thereof, and 

(3) having a lower end 
(a’) disposed inv axial alignment with said 
annular member, 

(b') in upwardly spaced relation thereto 
(e) a substantially frusto-conical shaped valve mem 

ber mounted in said passageway 
(f) said valve member 

(1) projecting upwardly into said sleeve, and 
(2) being vertically reciprocable between 

(a’) a position effective to vsealingly engage 
said edge of said annular member, and 

(b’) a position effective to sealingly engage 
the inner peripheral'portion of said lower 
end of said sleeve 

(g) a spring mounted in said passageway in position 
to urge said valve member toward said engagement 
with said edge of said annular member, 

(h) said valve member being movable between said 
annular member and said bottom of said sleeve in 
accordance with pressure variations in said mani 
fold. 

11. A crankcase ventilator for venting the crankcase of 
an internal combustion engine to the intake manifold of 
said engine comprising 

(a) an elongated body portion having 
(1) a passageway extending longitudinally there 

through, . 

(b) means at one end of said body portion for op 
eratively connecting one end of said passageway to 
such a manifold, _ , 

(c) second means at the other end of saidbody por 
tion for operatively connecting the other end of said 
passageway to such a crankcase, - 

((1) two valve seats in said passageway‘ in axially 
spaced, facing relation to each other between said 
means, 

(e) one of said valve seats being disposed closer to 
said ?rst-mentioned means than the other of said 
valve seats, ‘ . 

(f) said other valve .seat comprising an end edge of a 
sleeve projecting into said body member in spaced 
relation to the lateral sides thereof, 

(g) a substantially inverted frusto-conical-shaped valve 
member projecting into. said other valve seat and 
reciprocable in said passageway between closing en 
gagement with said one valve seat and closing en 
gagement with said other valve seat, and 

(h) a bellows having a chamber therein in direct com 
munication with said one end of said passageway, 

(i) a spring mounted in said bellows, 
(j) said sprint’ and said bellows ‘being operatively con 
nected to said valve member. in position to urge said 
valve member toward said one valve seat, 

(k) said resilient means being 
(1) sufficiently strong to holdsaid valve member 

in engagement with said one valve seat against 
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'a manifold vacuum of substantially less than 
three inches of mercury, 

(2) insufficiently strong to hold said valve seat 
against a manifold vacuum of substantially 
more than three inches of mercury, 

(.3) su?‘iciently strong to hold said valve member 
but of engagement with said other valve mem 
ber against ‘a manifold vacuum of substantially 
less than twenty~one inches of mercury, and 

(4) insufficiently strong to hold said valve mem~ 
‘ber out of engagement with said other valve seat 
against a manifold, vacuum of substantially 
more than twenty-one inches of mercury. 

12. A crankcase ventilator for venting the crankcase 
of an internal combustion engine to the intake manifold 
of said engine comprising 

(a) an elongated body portion having 
(1) a passageway extending longitudinally there 

through, 
(b) means at one end of said body portion for oper 

atively connecting one end of said passageway to 
such a manifold, 

(c) second means at the other end of said body por 
tion for operatively connecting the other end of said 
passageway to such a crankcase, 

(d) two valve seats in said passageway in axially 
spaced, facing relation to each other between said 
means, 

(e) one of said valve seats being disposed closer to 
said ?rst-mentioned means than the other of said 
valve seats, 

(f) an elongated valve member 
(1) mounted in said passageway and 
(2) reciprocable longitudinally therein between 

closing engagement with respective ones of said 
seats, 

(g) a bellows having a chamber therein in direct com 
munication with said one end of said passageway, 
and 

(h) a spring mounted in said bellows, 
(i) said spring and said bellows being operatively con 
nected to said valve member in position to urge said 
valve member toward said one valve seat, 

(i) said bellows and said spring ‘being 
(1) sufficiently strong to holdsaid valve member 

in engagement with said one valve seat against 
a manifold vacuum of substantially less than 
three inches of mercury, 

(2) insufficiently strong to hold said valve mem 
ber in engagement with said one valve seat 
against a manifold vacuum of substantially 
more than three inches of mercury, 

(3) sufficiently strong to hold said valve member 
out of engagement with said other valve seat 
against a manifold vacuum of substantially 
less than twenty-one inches of mercury, and 

(4) insu?iciently strong to hold said valve mem 
ber out of engagement with said other valve 
seat against a manifold vacuum of substantially 
more than twenty-one inches of mercury. 

13. A crankcase ventilator for venting the crankcase 
of an internal combustion engine to the intake manifold 
of said engine comprising 

(a) an elongated body portion having 
(1) a passageway extending longitudinally there 

through, 
(b) means at one end of said body portion for oper 

atively connecting one end of said passageway to 
such a manifold, 

(c) second means at the other end of said body por 
tion for operatively connecting the other end of said 
passageway to such a crankcase, 

((1) two valve seats in said passageway in axially 
spaced, facing relation to each other between said 
means, 
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(e) one of said valve seats being disposed closer to 

said ?rst-mentioned means than the other of said 
valve seats, 

(f) a portion of said passageway being de?ned by a 
sleeve mounted in said body member, 

(g) ‘one of said valve seats comprising an end edge 
of said sleeve, . I A r _v 

(h) a substantially frusto-conical shaped valve mem 
ber reciprocable in said passageway between closing 
engagement with respective ones of said valve seats 

(i) a spring 
( l) mounted in said sleeve and v 
(2) operatively connected to said valve member 

in position to urge said valve member toward 
said other valve seat, 

(j) said spring being 
(1) s-u?iciently strong to hold said valve member 

in engagement with said other valve seat against 
a manifold vacuum of substantially less than 
three inches of mercury, 

(2) insu?iciently strong to hold said valve mem 
ber in engagement with said other valve seat 
against a manifold vacuum of substantially 
more than three inches of mercury, 

(3) sufficiently strong to hold said valve member 
out of engagement with said one valve member 
against a manifold vacuum of substantially 
less than twenty-one inches of mercury, and 

(4) insufficiently strong to hold said valve mem 
ber out of engagement with said one valve seat 
against a manifold vacuum of substantially 
more than twenty-one inches of mercury. 

14. An improved ?ow controller for a crankcase venti 
lator of the type utilizing the pressure drop from an in 
take manifold to effect the movement of gaseous ?uids 
from within the crankcase into the intake manifold, said 
improved ?ow controller comprising in combination: cas 
ing means de?ning a suction chamber having an intake 
opening and an outlet opening therefrom, said outlet open 
ing adapted to be connected to an intake manifold to par 
take of the pressure drop therein, a valve member ar 
ranged for cooperation with said intake opening to move 
toward and away therefrom to obtain a variable control 
of the ?ow of gas through said intake opening into said 
suction chamber for ?ow therefrom through said outlet, 
bellows means responsive to the pressure drop in the 
manifold and connected to said valve member to cause 
said valve member and bellows to move in unison, and a 
spring biasing said valve member in one direction while 
an increase in the pressure drop from the intake mani 
fold tends to bias the valve member in the opposite direc 
tion and opposing the direction of ?ow of gaseous ?uids 
through the intake opening. 

15. A device as set forth in claim 14 wherein the spring 
is housed within the bellows means. 

16. A ?ow controller as set forth in claim 14, wherein 
said valve member has a tapering shape thatcooperates 
with said intake opening to provide a ?ow passageway 
therebetween of variable area. 

17. A flow controller as set forth in claim 14, wherein 
said valve member is an elongated piston whose longitudi 
nal axis is arranged coaxially of the intake opening and 
said piston providing an axially tapering portion which 
includes an upstream end that extends through and up 
stream of the intake opening. 

18. A ?ow controller as set forth in claim 14, wherein 
said valve member is a tapered elongated piston whose up 
stream end enters into and extends upstream and coaxially 
of the intake opening, said outlet opening being arranged 
so that its axis is in a plane substantially perpendicular to 
the axis of said intake opening, and the tapered portion of 
said valve member being exposed to a pressure from the 
mass flow of gaseous ?uid through said intake opening 
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and cooperating with the intake opening to provide a vari 
able area for accommodating the mass flow of gaseous 
?uid. 

19. A flow controller'as set forth in claim 14, wherein 
said valve member is an elongatedtapcring piston whose 
longitudinal axis is arranged coaxially of the intake open 
ing and whose small end is arranged to extend through 
and upstream of said intake opening, and said tapering 
piston de?ning an exterior pressure face with a circular 
periphery that is concentric with the intake opening and 
which is arranged to be exposed to the pressure of the 
mass flow of gaseous fluids from the crankcase. 
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