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1. Caimas. (C. 123-1219) 
This invention is in the field of crankcase ventilation 

Systems for internal connbustion engines. The invention 
is concerned with a valve structure for controlling the 
air flow for ventilating the crankcase of an internal com 
bustion engine so that the biow-by from the cylinders 
will not be exhausted to the atmosphere. 
A primary object of my invention is a control arrange 

mení for a crankcase ventilating system which is self 
cleaning and will not freeze up. 

Another object is a valve for controlling the ventila 
tion System of an internal combustion engine which will 
not plug up in use. 
Another object is a crankcase ventilating system using 

a floating valve eleinent. 
Another object is a control for a ventilating system 

which insures an excess of ventilation over blow-by. 
Another object is a crankcase ventilating system which 

guards against backfire. 
Another object is a crankcase ventilating system con 

trol valve which may be easily adapted to the particular 
flow requirements of individual engines. 
Another object is using the manifold vacuum to move 

air in desired amounts. 
Other objects will appear from time to time in the 

ensuing specification and drawings in which: 
FIGURE 1 is a schematic of an engine with my ven 

tiliation system; 
FIGURE 2 is an enlarged sectional view of the valve 

in FIGURE 1 showing one position of operation; 
FIGURE 3 is similar to FIGURE 2 but of another 

position; 
FIGURE 4 is similar to FIGURES 2 and 3 showing 

the backfire position of the valve; 
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FIGURES5a through c are of a modified form show 
ing three positions of operation; and 
FIGURES 6, 7 and 8 are graphs showing operating 

characteristics of the air ficw versus manifold vacuum. 
In FIGURE 1, diagrammatically illustrate an engine 

at 10 which may have an air cleaner 2 and a carburetor 
4 connected to an intake pipe or manifold 16. The 

upper portion S of the engine may be considered to be 
the rocker arm cover. The lower portion 26 may be 
considered to be the crankcase. In any event, I may posi 
tion a breather cap of any suitable type, as at 22, on the 
rocker arm cover to admit fresh air to the inside of the 
engine. I may connect a passage 24 between the rocker 
arm cover and the intake pipe and having a valve struc 
ture 26 for providing a controlled flow of ventilating air 
from the crankcase back to the intake manifold. While 
I have shown the take-off on top of the rocker arm cover, 
it will be understood that this will provide effective com 
munication between the crankcase and the air intake since 
the vapors of the crankcase will flow up through the push 
rod openings etc. The arrangement shown in FIGURE 1 
is purely diagrammatic. 

In FIGURE 2, I have shown the details of the valve 
structure 26 which may include a housing 23 having a 
generally centrally arranged passage 39 leading from an 
inlet 32 at one end to an outlet 34 at the other. In the 
center of the passage I provide an enlargement 35 which 
is a chamber for the valve. The valve is in the form of 
a pin 38 having a lower portion 40 of reduced diameter 
or dimension and an upper portion 42 of a somewhat 
enlarged diameter or dimension, interconnected by a 
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2 
tapered portion 44. Above the upper portion, I may re 
duce the pin somewhat at 46 to provide a lower shoulder 
or abutment 48 with a head 50 above it. 

In the lower portion of the housing, I may provide 
an orifice 52 which is defined by a sleeve 54 pressed or 
otherwise held in the lower end of the housing. The 
pin is held in place by a suitable spring, as at 56, which 
may be a coil spring or otherwise, the bottom of the 
spring rests against the upper shoulder of the orifice, as 
at 58, while the top rests against the shoulder on the pin. 
It will be noticed that the spring is a generally tapered 
coil spring but it may be otherwise. Also, it does not 
have to follow a uniform taper. Further, the small coil 
of the spring is at the top abutting the shoulder of the 
pin so that therebelow the coils of the spring move away 
from the body of the pin so that the pin is held in a 
suspended, free condition within the central passage 
through the housing. The central passage has a seat 60 
above the pin chamber for backfire purposes. 

in FIGURE 2, air from the crankcase enters the inlet 
32 and goes out through the outlet 34 to the inlet mani 
fold and then back into the cylinders. I have shown 
the inlet at the top in FIGURE 2, while in FIGURE 1. 
it would appear that the inlet is at the bottom. But 
either may be reversed. The point is that the valve will 
work with the inlet either up or down. So the housing 
in FIGURE 2 may be turned upside down, and this may 
be considered the FIGURE 1 position. Or I may re 
verse the valve in the FIGURE 1 arrangement with suit 
able piping so that the inlet is at the top with the pin 
supported on the spring, much like the FIGURE 2 posi 
tion. 
FIGURE 2 represents the full load or full speed condi 

tion where the manifold vacuum is the least. Whereas 
FIGURE 3 shows the pin pulled down at the no load or 
idling or light load condition where the pressure differen 
?tial across the valve, due to high manifold vacuum, is the 
greatest. This may probably be best understood by ref 
erence to FIGURE 6. At no load or light loads or idling, 
the butterfly valve in the carburetor is closed. Thus, the 
pistons produce a high vacuum in the inlet manifold. 
Since the crankcase may be considered to be more or 
less at atmospheric pressure due to the opening through 
the breather 22, the pressure differential across the valve 
structure will be highest at idling and the low loads and 
speeds. Due to this high pressure differential, the pin. 
will be pulled down into the orifice, such as shown in 
FIGURE 3, where the upper portion 42 will be generally 
positioned in the effective cross section of the orifice, as at 
52. The upper portion 42 of the pin has a diameter or 
dimension less than the orifice dimension or diameter so 
ithat there will be a slight annular or peripheral clearance 
which will provide for air flow. This is the minimum 
clearance position and, therefore, the minimum air flow 
position. It should be noted that in the FIGURE 3 
position, the sides of the pin are still out of contact 
with the orifice even though the clearance is the least. 
In fact, the pin is suspended on the spring which is com 
pressed somewhat. Also, the coils of the spring do not 
touch, even though they are somewhat closer to each. 
other. In fact, the open area between the coils is greater, 
by a great deal, than the minimum clearance area between 
the upper portion of the pin and the orifice so that the 
spring does not become a restriction. In other Words, at 
no time is the spring compressed solid or anywhere near 
it. Note in FIGURE 6 that as the engine goes up in 
load and speed, the manifold vacuum will drop. For 
example at no load or idling, the manifold vacuun is 
shown as 20 inches of mercury. Thereafter, as the en 
gine increases in load and speed, the manifold vacuum 
drops to 18, 16 etc. Someplace between 16 and 14 inches 
of mercury, say, roughly, 15, the pressure differential 
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across the pin has decreased sufficiently such that the 
spring begins to raise the pin. The upper portion 42 of 
the pin comes up out of the orifice and the tapered por 
tion 44 becomes the effective part. Since the pin will be 
falling away from the orifice, so to speak, the effective 
clearance area between the sides of the tapered portion 
and orifice will increase. Thus, the opening through the 
valve will increase, which will allow a greater air flow. 
Thus, the curve indicating air flow in FIGURE 6 will 
move up. The rate of climb may be set by making the 
taper flatter or steeper. In the example shown in FEG 
URE 6, air flow will reach a maximum at something on 
the order of 8 inches of mercury manifold vacuum. Be 
tween about 15 and 8 inches of mercury manifold vac 
uum, the pin is modulating the air flow by providing an 
increasing clearance area, shown as approximately a 
straight line relationship, as manifold vacuum decreases. 
Since manifold vacuum is a direct indication of load and 
Speed of the engine, the pin may be considered to modu 
late in direct relation to load and speed. In FGURE 6, 
from about 8 inches manifold vacuum on up to wide 
open throttle where, theoretically, no pressure differen 
tial exists across the pin, the flow through the pin will 
fall off from the maximum to zero. It will be noted that 
the blow-by curve at all times lies below the ventilation 
flow curve, except possibly at wide open. 

Because I can dimension the exterior of the freely 
floating pin to any dimension I want to gain any particu 
lar air flow characteristics, I can move the break-off 
which, as shown in FIGURE 6, runs from about 15 
inches manifold vacuum to about 8 inches, to any suit 
able location. In other words, I can move the break-off 
or slant either left or right on the graph by dimension 
ing the pin properly, or changing the spring character 
istics. I can make the slant steeper or flatter, again by 
pin dimensioning or spring characteristics, or a combina 
tion. 
To illustrate this point, compare FIGURES 6 and 7. 

In FIGURE 6, the break-off starts at about 15 inches of 
mercury manifold vacuum and stops at about 8, running 
from an air flow about 1.3 c.f.m. up to about 4.8. If 
this is undesirable, the break-off can be shifted, for ex 
ample to the right in FIGURE 7, by merely forming 
the different diameters on the pin. For example, in 
FIGURE 7 the break-off starts at about 11 inches of 
mercury manifold vacuum and is completed at about 7 
inches, running from about 1.3 to about 3.6 c.f.m. air 
flow. FIGURE 7 has a much steeper break-off line than 
FIGURE 6 which starts later and ends slightly later. 
In effect, the break-off line or slant has been moved to 
the right. Compared to FIGURE 6, however, I could 
move the break-off line to the left, again by forming the 
pin with different diameters. 
An important point about my valve structure is that 

the pin, although it freely floats in the chamber and does 
not necessarily have metal-to-metal contact in any posi 
tion, nevertheless is dimensioned relative to the backfire 
seat and the crifice such that the lower end of the pin 
is always within the orifice. The most extreme position 
is shown in FIGURE 4 during backfire. The result is 
that the pin cannot become misaligned, but is held within 
predetermined limits of movement while it floats in the 
housing. 

In FIGURE 4, I have shown the pin in a raised posi 
tion where the head 50 rests against the seat 68 which 
may be considered the backfire position. It will be noted 
that the pin will still be centered, more or less, by the 
spring and will be out of contact with the orifice, but 
the lower or small end of the pin will still be within the 
orifice. Thus, there is no chance, even during backfire, 
of the pin, in rising to its maximum position, becoming 
misaligned with the orifice. Thus, there is no sticking or 
jamming. - - 

Further, the spring and pin may be considered to float 
and the spring may, when backfiring takes place, still 
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4 
rest on the orifice shoulder 53 or it may move up with 
the pin. In other words, the pin may move up inside 
the spring or the spring and pin may move up inside of 
the housing until the head 50 of the pin hits the seat 69. 

in FIGURES 5a, b and c, I have shown a modified 
form in which the housing may be considered to be the 
same, the orifice the same, but the pin has been changed 
Somewhat. In this case, the pin 62 has a full taper run 
ning from the lower end at 64 to an upper edge 65 with 
an indent 68 as a seat for the spring and a head 76 above 
it. In this form, the working portion of the pin, which 
is the lower part, from 66 to 64, below the head, is the 
part that cooperates with the orifice and, as such, I have 
no cylindrical portions which would correspond to the 
upper and lower portion in the FGURE 2 form. Se 
that as it may, any cross section along the tapered por 
tion from 64 to 66 may cooperate with the orifice to de 
fine an annular clearance area for any particular air flow 
desired. FIGURE 5a shows the raised position of the 
pin in which the lower portion 64 is within and confined 
by the orifice to define a maximum clearance area which 
corresponds to the full load or high speed operation of 
the engine. The upper portion 66, again on the taper, 
defines the minimum clearance area with the orifice and 
corresponds more or less to the no load or idiing or low 
load and speed operation of the engine. In any event, 
the full effective length of the pin that cooperates with 
the orifice has a dimension throughout which is less than 
the orifice so that in all positions a clearance area, of 
greater or lesser extent, is defined. Thus, the pin will be 
Suspended and will float within the housing in the same 
sense that the FIGURE 2 form does. FIGURE 5a cor 
responds to the idling or low load or low speed positions, 
while FIGURE 5b shows the pin in an intermediate posi 
tion which may be considered a modulating position 
at Some intermediate manifold vacuum. 
FIGURE 8 is a graph showing the air flow against 

manifold vacuum when using a pin of the type shown in 
FIGURE 5 and it will be noted that a far less distinct 
break-off or rise is present at any given point and, in 
effect, this valve form will modulate practically through 
out its entire length. It should also be noted that the 
blow-by curve is at all points below the air fow ventila 
tion except at the extreme right end of the range which 
is the tremendously high speeds where automobiles, 
trucks, etc. rarely operate. 
The backfire operation of the pin in FIGURE 5 may 

be considered to be the same as that of the FIGURE 2 
pl?. 

In all forms, I may tap the inside of the orifice sleeve, 
as at 72, so that if the orifice is to be changed, a bolt may 
be run in to pull out the orifice sleeve. But this is op 
tional. 
The use, operation and function of my invention are 

as follows: 
While I have shown the conduit connected to the cover 

for the rocker arms on top of an engine, it should be 
understood that it may be connected at any suitable point 
where access can be had to the crankcase of the engine. 
it will be understood in the form shown in FIGURE 1. 
that a free flow of the crankcase vapors will be obtained 
up through the push rod channels into the cover. 
As illustrated by the graphs in FIGURES 6, 7 and 8, 

my Valve has the advantage that when the pressure dif 
ferential between the crankcase and the inlet manifold 
is highest, at idling and low loads, flow will be low since 
the large end or big diameter of the valve element or pin 
will be in the orifice. Thereafter, as the engine goes up 
in load and speed and inlet manifold vacuum decreases, 
the pressure differential across the valve will also de 
crease. At the high loads and speeds where the pressure 
differential is the least, the spring will move the pin until 
the small diameter is the only portion within the orifice. 
Thus, the opening will be the greatest and the air flow will 
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guished from the metal-to-metal contact that occurs in a 
normal valve closing operation. in essence, there is no 
stop or seat in my structure to plug up. Further, the 
airflow itself tends to center the pin, but at the same 
time the pin is free for lateral oscillation since it is 
only supported loosely at one end. 

I have referred to, and the FIGURES 6 through 8 
diagrams show, a theoretical manifold vacuum of 0 inch 
of mercury, and it will be understood that in practice 
this cannot be obtained. I have found, in practice, that 
there will be abcut i inch manifold vacuum when the 
throttle is wide open. 

I have referred to the cross section of the pin as round, 
and it should be understood that it could be other than 
round, although I prefer the round cross Section. 

Also, in FIGURES 2 through 5, I have shown the 
orifice as an insert, but it should be understood that the 
orifice or sleeve may be an integral part of the housing 
and the inlet or top part 32 may be made as an insert. in 
order words, either end may be the insert to allow the 
pin to be inserted. 
While I have shown and described the preferred form 

and suggested several modifications of my invention, it 
should be understood that suitable additional modifica 
tions, changes, substitutions and alterations may be made 
without departing from the invention's fundamental 
theme. I, therefore, wish that the invention be unre 
stricted, except as by the appended claims. 

claim: 
1. For use in an engine crankcase ventilating system 

wherein a conduit communicates between the engine 
crankcase and the air intake for the cylinders, a valve 
structure adapted to be positioned in the conduit includ 
ing a valve element and a housing having an orifice there 
in, the valve element being positioned in the housing and 
being in the form of an elongated solid pin adapted to 
be disposed normally in a generally upright position, the 
pin having a lower portion with a smaller exterior dimen 
sion than its upper portion, the body of the pin in between 
the two portions being generally tapered, a spring to bias 
the pin away from the orifice at all times, the at-rest posi 
tion of the pin, when the spring is at its free length, be 
ing such that the small cross section lower portion of 
the pin will be generally within the confines and laterally 
aligned with the orifice, the exterior dimensions of both 
the upper and lower portions being less than the inside 
dimension of the orifice, the flow area defined between 
the lower portion of the pin and the orifice being sub 
stantially greater than the flow area defined between 
the upper portion of the pin and the orifice, the dimen 
sions of the pin and rate of the spring being such that the 
pin is out of contact with the orifice under all load con 
ditions. 

2. The structure of claim 1 further characterized in 
that the load characteristics of the spring are such in 
relation to the vacuum and pressure conditions of the 
crankcase and intake for the cylinders, over the load and 
speed range of the engine, such that when there is a 
maximum pressure differential across the pin to draw the 
upper portion of the pin into the orifice thereby loading 
the spring, the pin will be held in suspension by the bal 
ance between the pressure differential and the spring 
thrust. 

3. The structure of claim 1 further characterized by 
and including a head portion on the pin above the upper 
portion having a laterally disposed shoulder in engage 
ment with the spring. 

4. The structure of claim 1 further characterized in 
that the spring is a compression spring. 

5. The structure of claim 1 further characterized by 
and including a head portion on the pin above the upper 
portion having a shoulder disposed generally laterally 
thereon and in engagement with the upper end of the 
spring, the spring being a compression spring, the lower 
end of the spring resting on the orifice. 
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6. For use in an engine crankcase ventilating system 
wherein a conduit communicates between the engine 
crankcase and the air intake to the cylinders, a valve 
structure adapted to be positioned in the conduit includ 
ing a housing with a generally central passage having a 
waive enlargement between the ends thereof, with an inlet 
at one end and an outlet at the other, a valve element 
positioned in the enlargement and being in the general 
form of an elongated solid pin adapted to be disposed 
generally axially within the housing passage, and an 
orifice at the housing outlet, the pin having a lower por 
tion with a smaller exterior dimension than its upper 
portion, the body of the pin between the two portions be 
ing generally tapered, a spring biasing the pin away from 
the orifice at all times, the at-rest position of the pin, 
when the spring is at its free length, being such that the 
pin will be out of contact with the side walls of the en 
largement and the orifice, the spring engaging the side 5 

walls of the enlargement and the pin in a manner such 
that in all positions of operation the pin floats on the 
spring out of contact with the side walls of the enlarge 
Iment. 

7. The structure of claim 6 further characterized in 
that the orifice is in the form of an insert fitted in the 
outlet of the housing and providing a shoulder at its 
inner edge, the spring being generally tapered, small end 
up, the lower end of the spring resting against the shoul 
der provided by the orifice insert, the small upper end of 
the spring engaging the pin. 

8. For use in an engine crankcase ventilating system 
wherein a conduit communicates between the engine 
crankcase and the air intake for the cylinders, a valve 
structure adapted to be positioned in the conduit includ 
ing a valve element and housing having an orifice therein, 
the valve element being positioned in the housing and 
being in the form of an elongated pin having a lower 
portion with a smaller exterior dimension than its upper 
portion, the body of the pin in between the two portions 
being generally tapered, a spring to bias the pin away 
from the orifice at all times, the at-rest position of the 
pin when the spring is at its free length, being such 
that the fow area defined between the lower portion of 
the pin and the orifice is substantially greater than the 
flow area defined between the upper portion of the pin 
and the orifice, the proportioning and dimensioning of 
the housing, pin, spring and orifice being such that the 
pin is out of contact with the orifice under all load 
conditions. 

9. For use in an engine crankcase ventilating system 
wherein a conduit communicates between the crankcase 
and the air intake for the cylinders, a valve structure 
adapted to be positioned in the conduit to control the 
flow of crankcase vapors therethrough, a freely Sup 
ported flow control pin in the valve structure, a spring 
supporting the pin therein so that the pin is normally out 
of contact with the walls of the valve structure other than 
through its spring support such that the air pressure dif 
ferential through the valve structure operates the pin 
and spring, the spring being dimensioned such that in 
its free length, the pin is normally out of contact with 
the housing of the valve structure, an orifice in the valve 
structure downstream from but closely adjacent to the 
pin and defining an effective flow passage therewith So 
that as the air pressure differential varies through the 
passage, causing differential movement of the pin, the 
effective flow passage between the pin and orifice will 
be varied in accordance with pin movement, the effec 
tive flow passage being tailored to provide various flow 
areas between the pin and orifice in response to various 
air pressure differentials through the valve structure so 
that the flow area is coordinated to the biow-by charac 
teristics of the engine. - 

10. The structure of claim 9 further characterized in 
that the pin is of a length in relation to the free length 
of the spring such that in the at-rest position of the 
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pin and spring, the downstream end of the pin will be 
generally within the confines and laterally aligned with 
the orifice. 

11. The structure of claim 9 further characterized in 
that the spring is in the form of a coil compression Spring 
disposed about the pin and in engagement with a portion 
of the pin upstream from the orifice, the dimensioning 
of the coils of the spring being such that compression 
and extension of the spring due to variations in air pres 

O 
sure differential cause the coills to effect a self-cleaning 
action with the walls of the valve structure. 
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