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The present application is a continuation-in-part of
Serial No; 173,387, filed May 25, 1962, and now aban-
doned.

This invention relates to internal combustion engines,
and is for a carburetion system designed to reduce the
noxious and toxic content of gases resulting from the
operation of the engine and substantially improve engine
performance.

The present application constitutes an improvement
over the invention disclosed in my applications for patent,
Serial No. 75,504, filed December 13, 1960, now Patent
No. 3,059,628 of Cctober 23, 1962.

Much of the annoying and toxic fumes resulting from
the operation of an-internal combustion engine are the
result of gases and unburned fuel blowing by the pistons
into the crank case of the engine, Water vapor produced
from the burning of hydrocarbons is another constituent
of the blow-by gases. In‘the crank case, cil is whipped
about and oil mists and vapors are present which become
mingled with the blow-by gases and vapors.. In most
conventional engines with valves in the head there is a
passage through which oil may return from the valves to
the crank. case and in such cases the crank case gases
can flow up. into the space under the valve cover.

There is generally provided a breather or vent pipe in
the crank case through which crank case gases and vapors
may be expelled, usually downwardly into the atmos-
phere. Usually there is also an oil receiving spout
through which oil is poured into the crank case and it is
provided with a breather cap of some kind. Not only
are these crank case gases expelled into the air, but air
circulates into the crank case, leading to oxidation of
vapors and gases to produce sludge in the oil. The blow-
by gases increase as the engine becomes older, and this
represents not only an increase in air pollution but it also
means an increase in fuel waste.

While this condition has long been recognized, increas-
ing traffic makes the problem of air pollution more acute,
and various systems have been proposed, but for various
reasons have proved unsatisfactory or a source of great
trouble to the motorist. In some such systems air is
drawn through the crank case, resulting in increased ac-

cumulation of oxidation products and dirt in the oil. ¢

Other systems use spring valves that become clogged,
while others waste oil and clog air filters.

The present invention, which is particularly applicable
to engines of the conventional type using carburetors to
mix fuel and air, may be used with diesel engines, but
with diesel engines I prefer to take care of the crank
case gases as shown in another application about to be
filed, also based on my application Serial No. 173,387

" above referred to. According to this invention the crank

case is sealed except for a conduit leading from the crank
case to the air induction system of the engine in advance
of “the carburetor throttle plate through which gases
from the crank case flow under their own pressure.
There is included in this connection a trap to retard the
flow of oil out of the crank case into the air induction
system. Preferably the crank case gases enter the air
induction system at a point in advance of the throttle
plate of the carburetor and the entrance of air into the
air filter.

The invention has for its principal object to provide

an improved apparatus for substantially eliminating pol-
lution- of air due to crank case gases and at the same
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time provides for the effective use of such gases to improve
engine performance.

A further object of the invention is to provide means
to substantially eliminate or retard any transfer of oil
with the crank case gases to the air induction system of
the engine.

A further object of the invention is to introduce the
crank case gases into the engine at some point within the
interior of the air filter and above the carburetor throttle
plate so as to avoid clogging the filter by the discharge
of the gases and smoke against the exterior of the filter.

My invention will be particularly described in connec-
tion with a conventional type of internal combustion en-
gine, but which to some extent is useful with diesel type
engines, and it is to be understood that both types are
broadly comprehended by the broader aspects of my in-
vention.

In the accompanying drawings:

FIG. 1 is. a more or less schematic front view of a
conventional type of V-8 engine with certain parts, not
necessary to an understanding of my invention omitied,
and certain parts are out of normal position or propor-
tion for clarity of illustration;

FIG. 2 is a vertical section through an expansion cham-
ber element in the line for conducting crank case gases
to the air intake;

FIG. 3 is a schematic side view of an engine showing
another embodiment of my invention;

FIG. 4 is a vertical section through the expansion ele-
ment and oil trap, this being a modification of the ele-
ment shown in FIG. 2, but constructed for more con-
venient use on the oil filler tube of the engine;

FiG. 5 is a fragmentary vertical section through an
air cleaner with one form of discharge terminal passing
therethrough into the interior of the air filter;

FIG. 6 is a view similar to FIG, 5 but illustrates a
modification of the fitting shown in FIG. 5;

FIGS. 7 and 8 are views similar to FIG. 4 but show-
ing two other modifications of the trap; and

FIGS. 9 and 10 show alternate modifications to FIGS.
5 and 6 for introducing gases into the air induction flow
in advance of the carburetor,

Referring first to FIG. 1, which illustrates only sche-
matically a conventional muiticylinder internal combus-
tion engine with two rows of cylinders in V formation,
as for example a V-8 engine, 2 designates the engine
crank case with two rows or blocks of cylinders 3 at an
angle to each other. At the top of each row of cylinders
is a valve cover 4. The intake manifold for each row
of cylinders is designated 5, and 6 is the intake connec-
tion extending upwardly from. the manifold to the car-
buretor 7. The carburetor is the usual down-draft car-
buretor with an air intake 8 at the top on which is an
air cleaner of any usual form 2 through which atmos-
pheric air is drawn into the carburetor.. This is generally
of cylindrical form with air-admitting screen in the side
walls, a removable cover and a replaceable annular filter
cartridge inside the cylinder. The throttle plate is indi-
cated at £0. I find it most helpful to use an auxiliary
mixing device, or what I term a “homogonerizer,” indi-
cated at i1, between the carburetor and the intake mani-
fold, this being the device shown in my Patent No.
2,889,214, granted June 2, 1959.

The engine shown is a valve-in-head itype of engine so
that the space under the valve covers 4 communicates
with the interior of the crank case 2. The exhaust mani-
folds are indicated at 12, and 13 represents the exhaust
pipes. There is a crank case vent 16 leading downwardly
from the crank case above the normal oil level in the
crank case, and 17 designates an oil filler pipe or tube.
In some engines this goes directly into the crank case, but
in some engines it may lead into the space under the
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valve covers. This is all conventional or known. - Ac-
cording to this invention the crank case is completely
sealed by closing the vent 18, as indicated by cap or plug
16a and cap 17a on the oil filler tube 17. At 26 there
is indicated an expansion chamber and trap shown in FIG.
2 having a lower section 2% which terminates in a reduced
nipple 2ia that is screwed into a hole tapped in the valvs
cover, there being a unit 20 on each cover.

The element 29 alsc has a top section 23 that has a
friction fit on the upper end of section 23. The upper
section 27 has a reduced nipple portion 24. :

The lower section of the expansion trap has an axial
passage 25 leading upwardly through the nipple, this pas-
sage having a funnel-like or upwardly-flaring portion 26
within the bedy 21 leading into a fully cylindrical cham-
ber 22 of a larger internal diameter than the passage 25
so that its cross-sectional area is several times the area
of this passageway. The internal diameter of the passage
25 should not be less than %sths of an inch and preferably
not less than %ths of an inch, and any other passages in
the flow system should not be smaller. This assures that
gases move at low velocity and in order that variations
in air pressure in the air induction system will have liitle
cverall effect in sucking gases from the crank case or
creating a subatmospheric pressure therein.

The upper or top section 23 which has a friction fit
over the chamber in the botiom section has ridges and
grogves over the inner surface thereof, as indicated at 27.
These ridges and grooves may be concentricaily arranged
with a central passage 28 leading axially through the top
and its nipple extension 24. The ridge nearest the open-
ing preferably projects further into the chamber 22 than
the other ridges, as indicated at 29,

A tube 3@ fitted over the nipple 23 extends upwardly to
the air cleaner © and its other end is fitted over the outer
terminal of a tube 31 that opens into the air induction sys-
tem above the carburetor but inside the filter, as herein-
after more fully explained.

With the crank case sealed, the crank case gases have
no escaps except to flow by their own pressure into the
valve cover and out through the expansion trap 20
through the tube 38 into the interior of the air cleaner.
Since all of the air induction system of the engine ahead
of the carburetor throttle valve is open to atmosphere at
-all times, there is litile reduction in air pressure below
atmospheric pressure even with the engine running with
the throttle valve wide open, so that there is little suc-
tion to draw the gases from the crank case but their flow
is induced only as the pressure of the blow-by gases in-
creases above atmospheric pressure.
operation therefore are very much different than if the
tubes 31 opened into the intake manifold. In the intake
manifcld there may be a very sudden decrease in air pres-
sure below atmospheric pressure, as for example when
‘the engine is rupning at high speed and the throttle is
closed, or when the auntomobile of which the engine is a
part is going down grade. The apparatus operates there-
fore primarily by the discharge of accumulated crank
case gases from the engine under its own pressure and in-
dependently of pressure in the manifold. Hence there
is a minimum entrainment of oil mist in the gases, and air
is not drawn through the crank case to add to the volume
of gases, or introduce atmospheric moisture, and there is
no accumulation of air to either produce oxidation or ex-
plosive conditions in the crank case.

Since the oil is a high flash point oil, vapors and mist
which are entrained in the escaping blow-by gas are
slowed in their velocity in the expansion chamber 22 and
collect or are condensed in this chamber, particularly
where they strike the projections and valleys or ridges and
grooves on the inner face of the top section. The con-
densed oil flows back into the valve cover, the funnel-like
interior of the expansion trap facilitating this reflux.

Instead of the arrangement shown in FIG. 1 where the
crank case gases are conducted from the valve covers, the
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same result can be obtained on existing cars by sealing
the crank case vent and conducting the crank case vapors
to the air induction system from the oil filling spout, as
shown in FIGS. 3 and 4.

In FIG. 3 I have shown a simplified modification in
which the crank case gases are conducted directly from
the crank case through the oil filler pipe to the air filter
of the engine, and in FIG. 4 I have shown one form of
fitting for accomplishing this purpose. In FIG. 3, 4@
designates the engine which is shown schematically, and
43 is the crank case. The air filter is indicated at 42.
As is usual in many engines, there is a vertical pipe 43
that extends upwardly alongside of or in front of the
cylinder block, and which is usually provided with a re-

; movable breather cap. This oil filler pipe is normally lo-

cated close to the front of the engine where the engine is
most effectively cooled, but it, too, may be located on
the valve cover.

The engine has a vent pipe 44 extending downwardly
from the upper part of the crank case through which
vapors from the crank case can be discharged down-
wardly,

According to the present invention, the crank case vent
pipe 44 is tightly closed or capped as indicated by the clo-
sure 45 in FIG. 3. The usual removable breather cap
on the cil filler tube 43 is removed and is replaced by a
fitment comprising an expansion trap. It is designated
generally as 46, and a tube 47 leads from this fitment to
the air filter 42. The fitment 46, which corresponds in
function to the device shown in FIG. 2, is of a character
to close the top of the pipe 43 against the entrance of
atmospheric air, but to allow gases to flow from the pipe
43 through the fitment and tube 47 to the air cleaner. At
the same time it is constructed so as to enable oil to be
poured into the tube when this is necessary to fill the crank
case to the preper level.

One form of such fitment is shown in detail in FIG. 4.
In many cases the breather cap simply has a friction fit
on the top of the oil tube, and in other cases it may have
an interfocking arrangement with the top of the oil tube
similar to the arrangement on the radiator cap where the
breather cap must be pushed down into the tube, and then
turned fo secure it in place. In FIG. 4 I have shown a
fitment especially adapied for the latter arrangement, It
has a lower section 48 having a vertical passageway 49
therethrough of funneldike shape. The lower portion
56 of the lower section is of reduced diameéter. There is
a bridge or spider 51 across the lower part of the open-
ing which does mot interfere with the flow of gases up-
wardly into the passage 49, but which supports a thin leaf
spring 52 to interlock with a double thread or lug arrange-
ment inside the tube in a usual manner. There is a seal-
ing gasket 33 around the upper part of the reduced portion
59. The lower section 48 has an upwardly-extending cy-
lindrical wall 54 which is of larger diameter than the
part 50, and the upper portion of the passage is fiared as
indicated at 55 into a cylindrical cup or chamber -56,

"The fitment has an upper or cap section 57 with a down-
wardly-extending cylindrical flange portion 58 that has
a close working fit over the exterior of the part 56 of
the lower section. This skirt has a knurled flange 5%
at its lower edge to enable the top section of the fit-
ment to be grasped and slipped off the lower section.
The cap section 57 has an upwardly-extending boss 68 on
the top section with an upwardly-extending passage 61
therein, A nipple 62 is entered through the side of the
boss and communicates with passage 61 and the hose or
flexible tube 47 i¢ fitted over this nipple. On the inner
face of the top section there are a series of concentric
annular ridges and grooves 63 with an annular ridge 63a
around the outlet passage 61, so that this device not only
serves as a separable connection for conducting gases
from the filler tube 43 to the air filter, but also consti-
tutes an expansion or condensing chamber similar to the
device shown in FIG. 2 and functioping in the same
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way. It, however, gives a greater interior chamber for
expansion of -gases and enables deeper ridges in the. top
wall of the caps than is provided in'the smaller unit
shown: in FiG. 2, but still' the device takes up no more
room than the breather cap which it replaces. The an-
nular ridge 63a tends to make the gases that hit the
top swirl and retard the straight-through channeling of
gases and vapors.

In use, the device 46 is applied to the top of the filler
pipe 43 along with its fexible tube or hose 47. - The tube
47 is attached to a fitting that opens into the air filter,
and preferably in a manner hereinafter described. After
the device is applied, ‘and when it is desired to add: oil
to the. crank .case, the cap section 57 is simply lifted
off the bottom or lower section 48 and the oil may be
poured into the enlarged upper cup: or chamber 56 of
the-lower section of the-fitment and flow down into the
crank.case in the usual manner, Moreover, the device
45 may:be easily opened up from time to time and wiped
clean of any accumulations that may have been trapped
in if,

Ag-above indicated, the device 46 therefore serves the
dual function of the expansion device of FIG. 2 and also
provides a:connection for leading gases from the crank
case ‘through the air filter that does not require any tap-
ping. of holes iato the valve covers, and -which may be
very conveniently- applied simply by slipping it onto the
top of the pipe 43 in place of the vsual breather. The
cap section 56 can be die cast and.standard for all cars,
while the base section can be made in- different sizes ‘or
designs to 'adapt the fitment to the particular car or make
of car on which: it is to be used.

With this device it is important that the crank case be
sealed so that the flow of -gases from the crank case oc-
curs entirely through a positive pressure in the crank
case and not by reason of being sucked into the air intake
by the reduced pressure in-the air intake. Here also the
internal diameter ‘of the tubing- should be %gths of an
inch or greater, as should be all passageways through the
fitment. The tube 47 is flexible, of course, to permit the
ready. separation of ‘the capfitment-from the base part.

Tocation of the-trap or expansion chamber near the
front of the engine is especially advantagecus since it will
be.most effectively cooled, resulting in a condition where
oil. vapors or mist which condense or agglomerate more
readily: than water vapor are-collected and returned to
the crank case.

It is important with my invention that the crank case
be sealed against atmospheric air;- that the crank case
gases be conducted through a tube or conduit 1arge enough
to assure a low velocity; that their flow be effected by
positive pressure in the crank case and not by suction
directly induced in the air intake manifold of the en-
gine, and the decompression or expansion trap is im-
portant in further preventing usable oil from being car-
ried ‘over into-the -air intake. Mot only does the inven-
tion provide fuel economy, but it reduces air poliution,

This invention has a further desirable. advantage in
diesel type engines through the introduction of combusti-
ble fuel in the -air intake; but since diesel engines do not
have a- throttle plate to control air to the intake mani-
fold, I prefer to use the arrangement disclosed in my
copending application Serial No. 282,796, filed May 23,
1963.

With all types of engines, the trap or expansion cham-
ber in the passage between the crank case and air intake
returns drops of ¢il to the crank case, and because air
circulation in the crank case with its attendant moisture
does. not occur, there is a definite reduction in sludge
and solids in the oil, and water vapor generated by fuel
combustion and blowing by the pistons into-the crank
case is. carried over to the-air intake, where the added
humidity gives beneficial results. Engine performance is
not only improved by the carry-over of moisture from
the crank case to the air intake, but is also improved
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from the carry-over of unburned fuel, much of which
under operating conditions is an uncondensable gas.: Cil
drip from the pan under the engine or from the crank
case vent which discharges into the pan- or toward the
ground is -avoided.

While I am aware that the conducting of crank case
gases and vapors to the air intake is not new, some prior
arrangements have functioned to the principle of sucking
such vapors from the crank case through a small tube
at high velocity into the air intake manifold usually with
a vented crank case.  This resuits in a condition where
the greatest suction cccurs when the engine- speed is slow-
ing down, creating maximum vacuum in the intake. - If

ne inspects the tubing on a car so equipped after it has
been run, he will find considerable oil in the tubing, fouled
spark plugs, and where weighted or spring-loaded valves
are-used in such systems, the manufacturers recommend
cleaning at ong thousand mile intervals., With the instant
arrangement the tube remains clean and: there is no neéed
to clean it

A particular advantage of the arrangement shown in
FIGS. 3 and 4 is that the fitting that is applied to the
oil filler tube simply replaces the breather cap now comi-
monly provided; and avoids any need for. tapping into
the valve covers or crank case as in:FIG. 1, and elimi-
nates-any néed for the separate seal £7¢ of FIG. 1 to
close the filler tube.

It has heretofore been pointed out that with either of
the arrangements shown in FIGS. 1 and 3 it is.desirable
that the crank case gas be discharged into the air induc-
tion system ‘in advance of the carburetor but interiorly
and not deposited against the outside of the
filter. This is because the filiers may deteriorate with the
collection of liguids and smoke particles in the crank-case
but which are harmiess to. the engine. :

Referring now to FIGS. 5 and 6 there is shown a fit-
ting or pipe 78, corresponding to tube 31 in FIG. 1 con-
structed of a rigid material and which serves as a'lead-in
vipe-through the wall of the air cleaner 42 (¥FIG. 3)
joining the flexible hose 47 which opens into the fitmént

5, or to the hose 30 joined to. the walve cover 4-as
shown in FIG. 1. The pipe 78, as indicated in-FIG. 5,
has its inner end beveled to a sharp edge so that it may
beé entered into a hole in the air cleaner casing and forced
through the annular filter 72 of the air cleaner "into ifs
central hollow ‘area. The otter end of the pipe 790 is
provided with external threads 73 which engage the walls
of an opening formed through the side ‘wall ‘of the- air
cleaner 42 for anchoring the pipe in position. A nut 74
is. threaded over the end of ‘the pipe which is located
external to’ the wall of the air cleaner to fix the pipe
into firm engagement with the wall, and an-annular shoul-
der 75 is formed at the end of the pipe-outside the
cleaner over which may be fitted the flexible pipe 38 of
FIG. 1, or the pipe or tube 47 of FIG. 3.

In the modification shown in FIG. 6 the construction
is much the same as in FIG. 5, but the gas inlet tube 89
has its inner end. cut off on a diagonal, {81, A sleeve
82 is screwed into the air cléaner shell or casing 42.. The
tube 80 is passed through the sleeve and has threads &3
thereon that are engaged with internal  threads in the
sleeve. The tube 89 may be entered in the filter through
the sleeve and pushed through the filter cartridge until
its-inner end extends into the open center of the filter,
Then the tube may be rotated to engage threads 83 with
the internal- threads in the sleeve, To replace a filter
cartridge, the fube 89 is unscrewed and pulled out, and the
filter cartridge replaced in the usual manner. - The outer
end of tube 89 is shaped to receive the end of the hose
390 or 47. A pointed end similar to 8% could be provided
on the inner end of tube 76 instead of its having a-beveled
edge. - The pointed end, when positioned as shown 'in
FIG. 6, serves to deflect air from blowing back into the
tube 80, In cither FIG. 5 or FIG. 6 the rigid tube is-with-
drawn when the filter certridge is to be changed, and when
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the new cartridge is in place the tube is pushed in to
penetrate and pass through the filter.

The pipe 76 of FIG. 5 is inserted into the air cleaner
by forcing the annular knife edge of the end of the pipe
through the external wall of the cleaner and through the
filter material axially into the center or hollow section of
the air cleaner.

In most cases the arrangement shown in FIGS. 5 and 6
is desirable because of the slight clearance which usually
exists between the air filter and the hood of the vehicle,
and the congestion of space under the air cleaner and
above the carburetor. However, where space permits,
gases can be conducted into the air induction system be-
tween the filter and the carburetor either at the top or
at the bottom of the air cleaner, as well as in the man-
ner shown in FIGS. 5.and 6. This is illustrated in FIGS.
9 and 10. In FIG. 9, 59 designates the air cleaner with
a pipe 91 leading down to the carburetor 92. The throttle
plate of the carburetor is indicated at $3. The air cleaner
which has the usual removable cover and has a filter
cartridge on the inside is provided with an elbow fitting
94 that opens into the air space in the air cleaner inside
the filter cartridge. The tube 95, corresponding to either
the tube 3% of FIG. 1 or the tube 47 of FIG. 3, is fitted
over the laterally-turned end of this elbow so as to con-
duct the crank gas into the air induction system of the
carburetor between the inside of the filter and the
carburetor.

A reverse arrangement could be employed where the
elbow 24 is on the underside of the filter or, as shown
in FIG. 10, these gases can be led into the air intake for
the carburetor below the air cleaner and above the carbu-
retor throttle plate. In this figure 95 designates the
air cleaner, 96 the air intake pipe to the carbu-
retor, and 97 is the carburetor. There is a nipple 98 on
the air intake pipe below the air cleaner, and a tube $%
corresponding to the tube 38 of FIG. 1 or 47 of FIG. 3
is fitted over the nipple 28.

The arrangement shown in FIGS. 5, 6, 9 and 10 there-
fore all provide for the introduction of crank case gases
into  the air induction system from a point between the
filter and above the carburetor. As above pointed cut
this is of importance in internal combustion engines using
carburetors because throtftling of the engine speed is con-
trolled by throttling the flow of air to the engine, result-
ing in wide fluctuations of pressure or suction in the air
intake manifold, and this fluctuation is undersirable since
a high suction is likely to draw oil mist from the crank
case and then when atmospheric pressure exists in the in-
take manifold, air may be drawn in a reverse direction
into the crank case. That situation does not prevail with
my invention. In a diesel engine, as described in my
copending application Serial No. 282,796, filed May 23,
1963, the speed of the engine is controlled by varying
the fuel flow to the fuel injectors, and there is a less
wide fluctuation of pressure in the intake manifold so that
it is desirable, where possible, to carry the crank case
gases in a diesel engine directly to the intake manifold.

The smoke vapors and gases which are carried over
from the crank case are harmless when introduced into
the engine and are largely consumed in the engine. How-
ever, as heretofore indicated, these products are injurious
to the filter and one thing that has caused serious trouble
in attempts to consume the crank case gases by introduc-
ing them into the air cleaner has been that if they are in-
troduced to the outside of the air cleaner much of the
products lodge in the air cleaner, accelerating its break-
down and causing clogging. The present invention elimi-
nates this difficulty while in no way interfering with their
combustion or resulting in any damage to the engine.

I have found, since filing my previous application, that
some engines tend to throw or splash oil very much more
than others. In order to more effectively prevent the carry-
over of oil, particularly where splashing is encountered,
the expansion trap may be made as shown in FIG. 7. In
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FIG. 7 the expansion trap, designated generally as 108,
has a lower section 181 of generally cylindrical form with
a depending skirt 162 that fits over the oil filling spout
of the engine, such as the spout 43 in FIG. 3. Thereisa
stot or kerf 1€4 in this skirt and lugs are provided at 145
with a take-up bolt and nut 186. This skirt is fitted over
the oil filling pipe and then the nut is tightened on the
bolt, contracting the skirt 182 about the pipe. On the
inside of the lower member 181 there is a vertical passage
196 with an outwardly-flaring upper portion 1€7 that opens
into a.cylindrical chamber 168 of substantially larger di-
ameter than the passage 166.  The cap or top section,
designated generally as 192, has a depending flange or
skirt 118 that fits snugly about the cylindrical portion 188
of the lower section. The skirt 119 has a knurled flange
121 to facilitate its being grasped to apply it to or remove
it from the lower section. It has an upwardly-extending
boss 112 in which is a gas outlet passage 3113, A nipple
115 is screwed radially into this boss and opens into the
passage 113. A hose such as the hose 47 in FIG. 3 is
fitted over this nipple.

The inner face of the top of the cap is provided with
concentric ridges and grooves 116 as described in con-
nection with FIGS. 2 and 4, but in addition there is a
sleeve 117 frictionally held in the upper portion. On the
lower end of this sleeve is a disk 1318 that confronts the
passage 166 but is of less diameter than the interior of
the chamber 108. The tube is cut away at 119 so that
only space extensions of the tube provide a connection
for the disk 118. The under face of the disk 118 is also
provided with roughening or ridges and grooves.

The disk 118 prevents any direct splashing of oil into the
outlet 113 from the oil filler tube. It deflects all of the
gas flow radially toward the sides of the chamber 103
around the edge of the disk and the gas then flows radially
inwardly to the outlet passage 113. The roughened sur-
face 118 provides additional area on which tiny droplets
of oil are deposited where they accumulate until the
accumulation is large enough to drop back onto the sur-
face‘}i@’i or into the passage 166 and be returned to the
crank case,

The arrangement shown in FIG. 8 is somewhat the
reverse of the arrangement shown in FIG. 7, in that in
stead of the baffle 118 being held in the top section, the
baffle in FIG. 8 is held in the bottom section. In FIG. 8
the bottom section 220 is of the general form shown in
FIG. 4 to fit inside of the oil filler pipe instead of around
the top of it. The upper or cap section 121 is also the
same as shown in FIG. 4 and these parts will not be again
described in detail. However there is entered in the verti-
cal passageway through the lower section a sleeve 122
which is cut away to leave radial openings at 123 and
solid supports at 124 for supporting a baffle disk 125,
Gases carrying oil, or oil which is splashed, hit the under
side of the baffle plate 125 and the oil may flow back into
the crank case through the sleeve 122. Some of the oil
droplets will also condense or collect on the baffle 125,
and from time to time drops will fall from it back into
the crank case. The baffle disk 125, like the baffle disk
118, is of smaller internal diameter than the chamber 126
in the upper part of the lower section so that gases and
vapors which bit the baffle are deflected radially to the
periphery of the baffle and then flow upwardly to escape
through the top section. This baffle therefore serves to
prevent the straight flow-through of the gases from the
inlet to the outlet. However, when oil is to be poured into
the crank case the top section 121 is removed and oil is
poured into the cup or cylindrical chamber 126. It flows
down around the periphery of the baffle 125 through the
ports 123 and down the sleeve 122 into the oil filler
pipe as will be readily understood.

It will of course be understood that wherever applica-
ble features shown in one of the several structures illus-
trated may be used with another. For example, the skirt
arrangenent 192 with the lugs 165 and the clamping bolt
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186 could be used with the arrangement shown in FIG.
4 or the arrangement shown in FIG. 8, aund the baflle ar-
rangement shown in FIG. 7 could be just as.well used in a
fitment such as shown in FIG. 8.

The invention herein described provides for the trans-
fer of -crank case gases from the engine into ifs air in-
take system- at some point between the carburetor throt-
tle plate and the air filter through a closed conduit. - With
an engine using a throttle to regulate the engine speed by
regulating air flow through' the. carburetor to the intake
manifold, it-is important that this conduit-open into the
air system in advance of -the throttle plate; so that-when
the throttle is closed and the amount of blow-by gases
produced is lowered, there will be no increase in suction
in the conduit, It is important, however, since the blow-
by.gases are harmless to the engine and do contain fuel
constituents, that they. enter the air system after the air
has-been filtered and not discharged onto the filter where
they can impair the filter and-the fuel content be Iess ad-
vantagecusly used. The invention also.provides a unique
trap which, with either gasoline or- diesel- engines: is
highly effective in preventing or reducing: oil carryover
from the crank case to the air intake but which traps en-
trained oil and reflows it to the crank case. It does inter-
fere with adding oil when necessary or block the flow of
gases to the air intake.

While I have shown and described certain specific em=

“bodiments of my invention, it will be understood that this
is by way of illustration and that varicus- other changes
and modifications may be made within the contemplation
of my invention and under the scope of the following
claims.

I claim:

1. A trap element and expansion chamber for use in a
system for carrying crank case gases and vapors to the air
intake system of an engine comprising separable upper
and lower parts, the lower part having an inlet passage
that opens .into the bottom of a cylindrical chamber of
larger diameter than said passage, the upper part being
removably fitted on the lower part with an outlet passage
therein of less diameter than the chamber, the upper part
having an interior surface confronting the inlet passage
in the Jower part having ridge -and. valley-liké forma-
tions thereover; the inlet passage terminating in-the bot-
tom: of 'the cylindrical chamber at a level to reflux con-
densate back into: said passage.

2. A trap-element and expansion chamber for use in a
system for carrying crank case gases and:vapors to the
air intake system of an engine comprising separable up-
per and lower parts, the lower part having an inlet pas-
sage that opens into a cylindrical chamber of larger di-
ameter than said passage, the upper part being removabiy
fitted on the lower part with an outlet passage therein of
less diameter. than the chamber, the upper part having
an interior surface confronting the inlet- passage in the
lower part having ridge and valley-like formations there-
over, the outlet passage in the upper part being centered
in said interior surface. )

3. A'trap element and expansicn chamber for use in a
system for carrying crank case gases and vapors to the
air intake system of an engine comprising separable up-
per ‘and lower parts, the lower part having an inlet pas-
sage that opens into .a cylindrical chamber of larger di-
ameter than said passage, the upper part being removably
fiited on the lower part with an outlet passage therein of
jess diameter than the chamber, and a baffle element of
less diameter than the chamber within the chamber inter-
mediate the inlet and outlet passages and confronting the
inlet passage to deflect the flow of vapors from the inlet
passage laterally.

4. Aninternal combustion engine havirig-a crank case;
an air intake with an air filter having an exterior open
to the ambient air and an interior constituting a part of
the air intake, a tube having one énd communicating with
the crank case and the other end opening into the air in-
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take and closed against the admission of atmospheric air
between its  ends whereby it conducts only crank case
gases into the air filter, the crank case being sealed against
inflow of air or outflow-of gases-except through said tube,
ahd means providing an expansion-chamber and oil trap
outside the engine between the discharge end of the tube
and the crank case of several times the internal diameter
of the tube, said means being positioned vertically on the
engine to return oil trapped therein to.the éngine in
countercurrent flow to the gases.

5. The combination with an internal cembustion. en-
gine having a sealed crank case and an air intake with an

- air cleaner, of a tube establishing communication between

290

40

69

the interior of the crank case and the interior of the air
cleaner, and a fitting -connected with the tube through
which- gases must flow from the crank case to the air
cleaner, the fitting being in a substantially vertical posi-
tion with an expansion chamber therein ¢f a section' many
times the internal diameter ‘of the tube, the fitiing having
a funnel-like bottom portion for draining liquid toward
the engine and a wall opposinig the bottom with an outlet
passage therethrough, said wall surrounding: the  outlet
passage being provided 'with ridges and grooves:

6. A fitment for use on internal .combustion “engines
comprising a lower portion for telescopic engagement with
the open end: of the oil filling pipe of the engine and
with a fonnel-like passageway therethrough, an upper por-
tion opposite the:lower -one having -an end wail ‘confront-
ing the funnel-like opening, said end wall having a cen-
tral opening therethrough, the" fitment” having side walls
forming. with the upper and lower portions a - closed
chamber between the upper and lower portions, and a nip-
ple on the upper portion to which said ceniral opening
in the end wall leads.

7. A fitment ‘for use on -an intérnal combustion en-
gine as defined in claim 6 in which the upper portion” is
removably attached to the lower portion.

8. A fitment for use on an internal combustion engine
as defined in claim 6 in which the upper portion is re-
movably attached to the lower portion by the side walls
of ‘the fitment bsing formed by telescoping slidably fitted

arts on the upper and lower portions that fit tocether
sufficiently closely to exclude atmospheric air;

2. A fitment for use on an internal combustion. en-
gine as defined in claim 6 in which the upper portion is
removably attached to the lower portion; said end wall
of the upper portion having its surface surrounding -the
centrsl opening provided with ridges and Zrooves.

10. In combination with an internal combustion en-
gine having a sealed crank case, an air induction system,
and an_cil filler tube leading into the crank case; am-.air
cleaner having a'filter portion and a hollow portion;.a
fitting for sealing the ofl filler tube; a pipe having an
annular knife-edge at one end ‘and opening into the air
cleaner hollow pottion, the pipe extending through the
filtler and wall of the cleaner to the exterior and having
external threads on the pipe other énd beyond the cleaner
wall; a threaded fastener engaged with the threads on
the pipe other end and threaded smugly thereon against
the cleaner wall for locking the pipe-in fixed position; a
shoulder formed on the pipe other end; and-a flexible tube
flited at one end over the shoulder and at its other end to
the fitting and opening into. the oil filler tube. for leading
gases from the crank case and the filler tube igto the hol-
lew portion -of the cleaner and the air induction system.

11. The combination as in claim 10 wherein the pipe
is beveled diagonally t6 its longitudinal axis.and sharpened
at its one end to-provide a pointed leading edge, and a
niplle having threads at both ends with a shouldered por-
tion therebetween is threaded into an opening formed in
the ‘wall of the cleaner, the nipple telescopically receiving
the pipe therethrough with a sleeve having an annular
in-turned flange fitted over a pipe shoulder and having
threads for engaging. the nipple external threads at its
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end beyond the cleaner wall for locking the pipe into
fixed position on the nipple.

12. The combination with an internal combustion en-
gine having a sealed crank case, an oil filler spout through
which oil is introduced into the crank case, the engine
having a carburetor with a throttle plate, and an air in-
duction system for the carburetor comprising an air duct
terminating in an air filter, of a tube having a fitment af
one end sealed to the oil filler spout and having a dis-
charge terminal at its other opening into the air induc-
tion system between the filter and the throttle plate where-
by crank case gases may be discharged into air flowing
to the carburetor after the air has passed through the
filter wherein the fitment on said tube comprises a bot-
tom part with a funnel-like interior attached to the oil
filler tube arranged to drain oil into the filler tube and a
separable top part slidably engaged with the lower part
to which the tube is connected, said fitment comprising a
trap for obstructing oil particles entrained in the gas
and returning oil so cbstructed to the crank case through
said fube.

13. The combination with an internal combustion en-
gine having a sealed crank case, an oil filler spout through
which oil is introduced into the crank case, the engine hav-
ing a carburetor with a throttle plate, and an air induc-
tion system for the carburetor comprising an air duct ter-
minating in an air filter, of a tube having a fitment at one
end sealed to the oil filler spout and having a discharge
terminal at its other opening into the air induction sys-
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tem between the filter and the throitle plate whereby
crank case gases may be discharged into air flowing to
the carburetor after the air has passed through the filter,
said fitment on said tube comprising a bottom part with
a funnel-like interior attached to the oil filler tube and
arranged to drain oil into the filler tube and a separable
top part slidably engaged with the lower part to which
the tube is connected, said fitment providing an expan-
sion chamber above said funnel-like interior bottom part,
said fitment comprising a trap for obstructing oil par-
ticles entrained in the gas and returning oil so obstructed
to the crank case through the oil filler tube.

14. The combination defined in claim 13 wherein said
fitment has a baffle therein the edges of which are spaced
from the walls of the expansiocn chamber to deflect the
crank case gases rising from the funnel-like interior of
othe bottom part laterally as they flow into the upper part.
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