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This invention relates to, ventilating crankcases of 
internal combustion engines, and it particularly relates 
to a method and valve which efficiently ventilates the 
crankcase and reduces fuel exhaustion. 
A primary object of this invention is a method for 

e?‘iciently ventilating a crankcase by metering the blow 
by so that ventilation ?ow is increased and the vacuum 
in the inlet manifold is at least partially relieved during 
deceleration. 

Another object is a valve adapted for a conduit con 
nection between the crankcase and the inlet manifold in 
order to efficiently ventilate the crankcase and to con 
serve fuel. 
Another object is a valve which reduces air ventilation 

at low engine loads but permits modest ventilation at 
high vacuum levels to prevent fuel waste and pollution 
of the atmosphere. 
Another object is a valve which e?iciently permits ven-' 

tilation under various operating conditions and guards 
against back?re. 
Another object is a valve having a central passageway 

which holds a pin in a free state so that said pin re— 
sponsively restricts and increases air ?ow under different 
engine conditions, while permitting some air ?ow at high 
vacuum to reduce fuel exhaustion. 

Another object is a valve of the above type in which 
the pin is not in the ori?ce under certain operating con 
ditions. 

Another object is a valve of the above type that 
meters at each end under certain operating conditions. 

Another object is a valve of the above type that meters 
normally through the general range but greatly increases 
flow in full load or low vacuum ranges. 

Another object is a valve of the above type where 
the maximum flow is limited by the inlet ori?ce. 

Another object is a valve that can be tailored to the 
blow-by of an engine. 

Another object is a spring and pin that automatically 
scrub and clean the side walls of the housing. 

Such objects are realized by a valve which will be 
described in detail and which is illustrated in the draw 
ings wherein: 
FIGURE 1 is a diagrammatic side view showing the 

installed valve on an engine; 
FIGURE 2 is a sectional side elevational view showing 

the pin in one position of operation; 
FIGURE 3 is another sectional side elevational View 

showing the pin in another position of operation; 
FIGURE 4 is a sectional side elevational View show 

ing the pin in another position of operation; 
FIGURE 5 is an air ?ow curve of the valve char 

acteristics; 
FIGURE 6 is another curve of a modi?ed valve; and 
FIGURE 7 is another curve of a modi?ed valve. 
FIGURE 1 is a diagrammatic of an engine It] with 

air cleaner 11, carburetor 12 and inlet manifold 13. Up 
per portions 14 are generally designated as rocker arm 
covers and the lower portion 15 is designated as the 
crankcase. A breather cap, such as 16, is shown on 
one of the rocker arm covers. A conduit 22 or the like 
is shown connecting the inlet manifold and a rocker arm 
cover, and is intended to illustrate a closed connection 
between the crankcase and the inlet manifold. A valve 
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shown generally at 24 may be placed anywhere along the 
length of this conduit and controls the ?ow of blow-by 
gases from the crankcase. 
The sectional view of FIGURE 2 shows the valve 26 

to have a body section 27 and a central passageway 28 
extending through the body. The body may have a 
threaded end 30 which serves for installing the valve 
body. The passageway has one open end 31 which is 
directed towards the crankcase in the conduit connection, 
and another open end 32 which is directed towards the 
inlet manifold. The passageway is shown as modi?ed 
into an upper chamber 33 and a lower smaller chamber 34. 
The valve may have its inlet de?ned by a collar 35 

press ?tted or'otherwise mounted or held in one end of 
the valve body. A pin, designated generally A, is dis~ 
posed in the central passageway. The head 36 of the pin 
is shown with a crown to form a better seat against the 
collar opening upon back?re. The head has a peripheral 
flange or shoulder 37 which rests on the ?nal turn of a coil 
spring 38. The other ?nal turn of the coil spring is shown 
resting on a shoulder 39 which may be coextensive with 
a continuous restriction or annular band 40 which forms 
an ori?ce 41 leading to the small chamber of the passage 
way. The coil spring, however, may be otherwise seated. 
The pin is shown as having a neck portion of reduced 

diameter 43 integrally joined to a lower enlarged body 
portion by an offset portion 44. The body is preferably, 
but not necessarily, annular and has an intermediate part 
with sides 4-5, and a tapered or reduced lower part 46. 
The sides of the body are intended to closely approach the 
restriction 46} as the pin moves downward. This substan 
tially restricts the ori?ce which reduces the area available 
for air flow or ventilation through the valve. 

Generally, the body is blunt or tapered or reduced so 
that it is not positioned in the ori?ce under normal op 
erating loads as shown in FIGURE 2. The position of 
the pin is controlled by the coil spring which, in turn, is 
closely positioned to the wall of the upper chamber. This 
arrangement prevents misalignment of the pin relative to 
the ori?ce, and also provides a cleaning action of the 
upper chamber caused by the spring scrubbing the walls. 
The sides of the body are shown as being straight, but 

they might be otherwise. They may be shaped and di 
mensioned to restrict the ori?ce for different time periods 
in order to vary the flow curve of the crankcase vapors. 
Such sides may be easily designed to obtained any blow-by 
curve for a given engine. 
FIGURES 5-7 illustrate how such curves may be ob— 

tained by changes to the body or lower end of the pin. 
The curve of FIGURE 5 shows a maximum flow of nearly 
7 cubic feet per minute at a low vacuum of about 2—8 
inches of mercury, while the curves of FIGURES 6 and 7 
are respectively nearly 8 c.f.m. and nearly 10 c.f.m. at the 
corresponding vacuum range. At higher vacuums of 
about 18 to 20 inches of mercury, the ?ow is at a mini 
mum. The 18 to 20 inches of mercury vacuum may be 
considered to represent normal idling conditions, whereas 
4 to 8 inches of mercury vacuum may be considered to 
represent full load operation. Manifold vacuum on the 
order of 22 to 26 inches of mercury may be considered to 
represent deceleration conditions. 
The higher vacuum, for example 22 to 26 inches of 

mercury, is caused by deceleration, and this in turn causes 
the body portion 45 of the pin to move past the ori?ce or 
restriction 40. For example, consider the position of the 
pin in FIGURE 4. The coil spring is compressed and the 
neck portion of reduced diameter or dimension is shown 
alongside the ori?ce. This opens the ori?ce and permits 
an air flow or ventilation through the valve greater than 
when the pin substantially closes the ori?ce during idling, 
as shown in FIGURE 3. 
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The use, operation and function of my invention are 
as follows: 

Valve bodies of the type shown here are used to e?i 
ciently ventilate the crankcase of an internal combustion 
engine to prevent emission of crankcase vapors to the 
atmosphere, and a valve with a floating pin of this type 
is described in my copending application, now U.S. Patent 
No. 3,105,477, issued Gctober 1, 1963. 

Different pressure gradients operate at di?erent times 
in an engine. Such pressure gradients are more or less 
balanced when the car is operating normally. In such 
a case, the air ?ow through a conduit connecting the 
crankcase and the inlet manifold is not restricted, and 
blow-by gases are drawn out of the crankcase, through the 
conduit, and into the inlet manifold. This condition may 
be called normal operating load. 

It is known that at low loads and idling, a substantial 
vacuum develops in the inlet because the butter?y valve 
in the carburetor is closed and the pistons are still at— 
tempting to draw in air. This situation is aggravated, so 
to speak, under deceleration conditions when the momen 
tum of the car causes the pistons to be even more de 
manding because the engine is turning over at higher 
speeds. At the same time, the carburetor butter?y valve 

. is closed. The result is that during what I have referred 
to as deceleration conditions, the vacuum in the inlet 
is known to reach 22 to 26 inches of mercury or there 
abouts, or even possibly higher. This high vacuum will 
cause raw fuel to be pulled in at a greater rate through 
the carburetor idling jets, and a substantial portion of 
the raw fuel is pumped out the exhaust pipe, resulting in 
the smoke commoly observed from automobile exhaust 
pipes under conditions of deceleration. 
The ?ow causes the pin to move towards the lower 

chamber 34 of the passageway and thereby restricts the 
air flow. At high vacuums, the body of the pin will tend 
to close the ori?ce 41 because the sides 12-5 of the enlarged 
portion or" the pin will be within the annular band 4%. 
The high vacuum caused‘ by deceleration will cause the 

pin to move to the position generally shown in FEGURE 
4 in which the spring is more compressed and the enlarged 
lower end of the pin moves past the ori?ce. The result 
is that the stem or neck 43 is now within the ori?ce and 
the ?ow area has been increased. Thus, by an increased 
?ow area, the valve tends to break or reduce the vacuum 
in the inlet by allowing more flow through the crankcase 
ventilating system. 

In effect, the method and valve provides a metering 
or throttling of the blow-by at a zone in a line of com 
munication between the crankcase and the inlet. The 
metering is performed by a valve which increases and 
decreases the ventilation ?ow under heavy loads, low 
loads and deceleration, respectively. During deceleration, 
when the vacuum is at a maximum in the inlet, the method 
and valve provide that ventilation is again increased so 
that more blow-by passes through the metering zone and 
the high vacuum in the inlet is relieved. 

Whereas I have shown the neck or stem 43 of the 
pin as more or less round in cross section, it should be 
understood that any cross sectional configuration may be 
used. While I might prefer that the clearance between 
the ori?ce and the pin be uniform, it should be under 
stood that the same results may be obtained by various 
cross sections. For example, the pin might be uniform 
from the body 45 and head 36, with liats ground on 
the side, for example above portion 44. 

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 ?ow of the crankcase vapors will be obtained 
up through the push rod channels into the cover. 

In the speci?cation and claims, I may have referred 
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to the pin as being generally upright and l have used the 
terms top, bottom, upper, lower, etc. But it should be 
understood that these terms are used merely for purposes 
of designation and orientation, and the valve will oper 
ate satisfactorily in a horizontal or upside down position; 
in fact, in any position. Thus, in the specincation and 
claims, the terms “upper,” “lower,” and the like, should 
not be interpreted to mean that the valve has to be oper 
ated vertically. 

in the claims, I may have made use of the term “upper 
portion" and “lower portion” and it should be under 
stood that there may be additional structure below the 
“lower portion" or above the “upper portion.” i use these 
terms simply to designate the position of the large and 
small diameter portions during the floating operation of 
the pin. 

While I have referred to no metal-to-metal contact or 
no seating contact, it should be understood that the pin 
will contact the sides of the housing and ori?ce due to 
engine vibrations. However, this should be distinguished 
from metal-to'metal Contact that occurs 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 at 
one end. 

‘While I have shown the stem or neck portion as gen 
erally straight, it should be understood that it may be 
tapered, either up or down, or a combination. The im 
portant point is that the ilow area with the pin in the 
ori?ce should increase under conditions of deceleration. 
The foregoing invention can now be practiced by those 

skilled in the art. Such skilled persons will know that 
the invention is not necess.rily restricted to the particu 
lar embodiments presented herein. The scope of the "i 
vention is to be de?ned by the terms of the foliox 
claims as given in sning by the preceding description. 

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

wherein a conduit communicates bet een the engine 
crankcase and the air intake for the cylinders, a valve 
structure adapted to be post oned in the conduit includ 
ing a valve element and a housing having an orifice 
therein, the valve element being positioned in the hous 
ing and being in the form of elongated pin having 
a lower portion with a smaller exterior dimension than 
its intermediate portion, the body of the pin in between 
the two portions varying in cross sectional area, an upper 
portion above the intermediate portion constructed to 
define a greater ?ow area with the ori?ce than the inter 
mediate portion, a spring to bias the pin away from the 
ori?ce at all times, the spring strengti being such that 
under deceleration conditions on the engine resulting in 
high vacuum in the air intake, the upper portion will 
cooperate with the orifice to de?ne a greater flow area 

resulting in an air ?ow through th' valve greater when the intermediate portion is cooperating \Frifil the 

rilice to regulate air ilow, the at-rest position of the 
pin, when the spring at its free length, being such that 
the flow area defined between the lower portion of the 
pin and the ori?ce substantia'ly greater than the how 
area de?ned between the intermediate portion of the pin 
and the ori?ce, the proportioning and dimensioning of 
the housing, pin, spring and ori?ce being such that the 
pin is out of seating contact with the ori?ce under all 
load conditions. 

2. The structure of claim 1 further characterized in 
that the cross section of the upper portion is uniform 
and generally circular. 

3. The structure of claim 1 further characterized in 
that the elongated pin is solid. 

4. The structure of claim 1 further characterized in 
that the ori?ce is in the form of an insert mounted 
in the housing. 

5. The structure of claim 1 further characterized in 
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that the load characteristics of the spring are related 
to the vacuum and pressure conditions of the crankcase 
and air intake such that the pin is out of contact with 
the ori?ce under all load conditions. 

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

7. 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 with the 
lower end thereof resting on the ori?ce. 

8. The structure of claim 7 further characterized in 
that the spring is generally tapered at the small end, 
when in its free state, with the large end resting on the 
ori?ce, a number of turns of the spring adjacent the large 
end being of a diameter approximating the inside diameter 
of the housing. ‘ 

9. The structure of claim 1 further characterized in 
that the housing includes an inlet opening spaced from 
the ori?ce with the pin suspended on the spring, when at 
rest, and positioned between the inlet opening and the 
ori?ce, the dimensioning being such that the end of the 
pin adjacent the inlet opening meters the air ?ow through 
the housing when vacuum in the inlet is least. 

10. A method of operating an internal combustion en 
gine to exhaust the crankcase vapors from the crankcase 
and to simultaneously reduce the high vacuum created 
in the engine inlet under deceleration conditions, which 
includes the steps of communicating the crankcase to 
the inlet by a separate passage, allowing the various con 
ditions of vacuum normally existing in the inlet under 
various load conditions to cause a ?ow of crankcase 
vapors from the crankcase through the separate passage 
to the inlet, metering the ?ow through the separate pas 
sage in varying amounts dependent upon the load on the 
engine by metering the ilow least at full load to allow 
the most flow, and most at no load to allow the least‘ 
?ow, and decreasing the meteringand thereby increasing 
the ?ow, over the amount of metering at no load, under 
deceleration conditions. 

11. The method of claim 10 further characterized by 
and including the step of varying the amount of metering 
of the how between no load and full load on the engine 
in accordance with the blow-by characteristics of the 
engine. 
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12. 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 
?ow of crankcase vapors therethrough, a flow control 
pin in the valve structure, a spring supporting the pin 
therein so that the pin is normally out of seating contact 
with the walls of the valve structure at all times other 
than. through its spring support such that the air pres 
sure differential through the valve structure operates the 
pinand spring, an ori?ce in the valve structure down 
stream from but closely adjacent to the pin and de?ning 
an effective ?ow passage therewith so that as the air 
pressure differential varies through the passage, causing 
differential movement of the pin, the effective ?ow pas 
sage betweenthe pin and ori?ce will be varied in accord 
ance with pin movement, the effective ?ow passage being 
tailored to provide various ?ow areas between the pin 
and ori?ce in response to various air pressure diiierentials 
through the valve structure so that the How area is co 
ordinated to the blow-by characteristics of the engine, 
and means de?ning an increased ?ow area between the 
pin and ori?ce when the pin is subject to an 'air flow 
resulting from an air pressure di?ercntial associated with 
deceleration conditions on the engine. ' 

13. The structure of claim 12 further characterized in 
that the flow control pin is solid. I 

14.- The structure of claim 12 further characterized in 
that the ori?ce is in the form of an insert mountedin 
the valve structure. 

15. The structure of claim 12 further characterized in 
that the load characteristics of the spring are related 
to the vacuum and pressure conditions of the crankcase 
and air intake such that the spring is normally out of 
seating contact with the ori?ce under all load conditions. 

16. The structure of claim 12 further characterized in 
that the spring is a compression spring. 
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