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2 Claims. 

This invention relates to improved means for 
permitting the free breather action in the crank 
case chamber of an internal combustion engine, 
as an incident of normal engine operation, and 
preventing the introduction of atmospheric air 
to the internal combustion engine and conse 
quently preventing the introduction of foreign 
Substances to the crank case chamber. 
A further object of this invention is the pro 

Vision of an improved device for uSe upon in 
ternal combustion engines which will permit a 
breather action to take place in the crank case 
chamber as an incident of normal engine op 
eration. Without admitting any outside air; the 
improved device embodying means to prevent air 
preSSures from building up in the crank case 
chamber and to prevent the formation of a 
vacuum therein. 
A further object of this invention is the pro 

Vision of an improved diaphragm device upon 
the crank case chambers of piston operated en 
gines which has a compensatory action upon the 
Volumetric air capacity of the crank case cham 
ber which will permit the normal breather dis 
placement without admitting any air from ex 
ternally of the crank case chamber under normal 
Operating conditions. 
A further object of this invention is the pro 

Vision of improved means for permitting pres 
Sures in the crank case chamber of an internal 
combustion engine to release therefrom without 
admission of air or foreign particles from ex 
ternally of the engine. 
Other objects and advantages of this invention 

Will be apparent during the course of the foll 
lowing detailed description. 
In the accompanying drawing, forming a part 

of this specification, and wherein Similar refer 
ence - characters designate corresponding parts 
throughout the several views. 

Figure 1 is a vertical Sectional view taken 
through an internal combustion engine of a con 
ventional type, showing the improved crank 
case breather device in associated relation there 
With. 

Figure 2 is an enlarged vertical sectional view 
taken through a preferred form of the invention. 

Figures 3 and 4 are sectional views taken sub 
Stantially on their respective lines in Figure 2 
of the drawing. Figure 4 shows a diaphragm, 
forming part of the construction, drawn in 
against a plurality of supports. 
In the drawing, wherein for the purpose of 

illustration is shown only a preferred embodi 
ment of the invention, the letter A may gener 

(C. 121-194) 

ally designate an internal combustion engine, or 
any engine of the piston operated type wherein 
it is necessary to keep the crank case chamber 
free of foreign substances; the improved engine 
having the breather device B associated in an 
improved relation therewith. 
The engine A may, of course, include the cyl 

inders 10 having pistons 11 operating therein 
in the usual relation. A crank case 12 is pro 
vided having a chamber 13 wherein the usual 
supply of lubricant is disposed in a relation 
which Will permit the same to pass in any 
approved relation to the bearings of a crank 
shaft 14 which is operatively connected in the 
usual or any approved relation with the pistons 
.. 
It is a matter of common knowledge that 

during engine operation there is a slight intake 
and exhaust of air with respect to the crank 
case chamber, occasioned by the volumetric dis 
placement of air incident to piston operation. 
This displacement during piston operation may 
be said to be substantially constant, and for 
conventional engines the displacement is not 
very considerable, although it is necessary to 
provide some breather means to permit the dis 
placement without building up pressures in the 
crank case chamber or creating a vacuum there 
in. In the usual engine the air intakes from 
the atmosphere freely, and of course dirt and 
other foreign materials enter the crank case 
chamber. In the case of industrial and agri 
cultural engines, the introduction of foreign 
substances into the crank case chamber and 
hearings results in quick depreciation of the 
motor. Some attempts have been made to rem 
edy the condition, and it is usual to place steel 
or bronze Wool or some other air filtering mate 
rial in the breather conduit or opening. Such 
expedients, however, actually restrict the 
breather action, resulting in the building up of 
partial vacuums in the crank case; the air 
entering usually around a crank shaft bearing, 
and very often drawing foreign substances into 
the bearings and resulting in their destruction 
or depreciation. I propose to prevent the intake 
of any air to the crank case during engine 
operation, therefore definitely eliminating the 
possibility of dirt entering the motor, and this 
without the building up of any pressures or 
partial vacuums in the engine crank case cham 
ber. I do this by generally providing a sub 
stantially impervious flexible device in the na 
tute of a diaphragm Sealed across a suitable 
conduit, opening, or passageway to the crank 
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case chamber, which has a Sufficient compensa 
tory action to equal the maximum crank case 
chamber air volume breather displacement inci 
dent to normal engine operation. In combina 
tion with it I provide an improved check valve 
device upon the crank case to vent the pres 
Sures from the crank case chamber Which are 
apt to build up therein as a result of loSS of 
compression from the engine cylinderS into the 
crank case chamber. 
These devices are incorporated in a unitary 

structure, although this need not necessarily be 
true. The adapter for carrying both the dia 
phragm pouch and check wenting valve prefer. 
ably consists of a supporting fraine 15 consisting 
of a metal rink-like disc 16 having a paSSageWay 
17 therethrough and extending from One face 
thereof having a concentric internally Screw 
threaded neck 18 adapted to be thi'eaded upon 
the externally screw threaded end of a breather 
conduit 19, as shown in Figure 1; the latter 
being provided with an opening 20 in the crank 
case chamber 13. The disc or Support 16 is 
provided with a reduced extension 21 on the 
Opposite Side thereof fiOn the connection 18, 
provided with an annular groove 22 thereabout. 
The frame 15 also includes a top disc or Sup 

port 25, Supported in Spaced parallel relation 
With the Support 16 and connected with the 
latter by means of rods or standards 27, prefer 
ably three in number; the lower ends of which 
are provided with reduced Screw threaded Shanks 
30 for detachable connection in Suitable Screw 
threaded openings 31 provided through the Sup 
port 16. The rods 27 extend normal to the 
plane of the Supporting disc 16, and at their 
upper ends are provided With reduced Shanks 
34 removably extending thru Suitable openings 
in the upper disc or Support 25; the extreme 
ends of the reduced shanks 34 being screw 
threaded at 35 and receiving nuts 38 to clamp 
the disc 25 in place upon the rods 27, as shown 
in Figure 2 of the drawing, in a relation that is 
quite apparent. 
The Supporting disc 25 is provided with a 

central opening 40 therethrough, wherein a 
check valve 41 operates; the same having a 
tapered head Seating in the outer end of the 
paSSageway 40 and having a reduced stem 42 ex 
tending axially into the space between the Sup 
portS 16 and 25, and Supporting a spring 44 con 
nected with the lower end of the stem 42, and 
held thereby in compression against the under 
Surface of the Supporting disc 25; said spring 
normally urging the valve 41 closed in the open 
ing 40, as shown in Figure 2. 
The upper Supporting disc 25 is provided with 

a reduced portion 50 facing the disc 16, which is 
annularly grooved at 51. 
A flexible diaphragm-like pouch 55, in the 

form of a flexible tube, is loosely connected at 
opposite ends upon the discs 16 and 25 to en 
close the Space therebetween. The tube-like 
diaphragm 55 is preferably seamless, and the 
lower end thereof is secured upon the reduced 
portion 21 of the lower disc 16 by means of an 
annular clamp 57, preferably a wire forcing the 
lower end of the tube 55 into the groove 22 and 
thus sealing the lower end of the diaphragma 
like pouch 55. The upper end of the pouch 55 
is Similarly connected by a clamping wire Cl 
other similar clamp 60 in the groove 51 of the 
Support 25. Thus, the upper aind lower ends of 
the pouch 55 are suitably sealed and held in 
place upon the discs 16 and 25. The pouch 55 

1,943,765 
hangs loosely between the discs 16 and 25, and 
may freely inflate as show: in full lines in 
Figures 2 and 3 and deflate as shown in dot and 
dash lines in Figure 2 and full lines in Figure 4. 
It has a compensatory expansion which is equal 
to the maximum crank case chambe' air Volume 
breather displacement and alternately inflates 
and deflates as an incident of engine Operation. 
In the normal application the internally SC)'eW 

threaded neck 18 is of course applied upon the 
breather conduit 19. The latter may be either 
the breather conduit, as mentioned, or it may be 
the oil fillei conduit; it being only neceSSary to 
remove the unit S to fill the crank case With 
lubricant. During normal engine Operation the 
fiexible diaphragm-like pouch 55 inflates and 
defiates to compensate for the air breather ac 
tion in the crank case chamber, without ac 
tually admitting any aii whatsoever from ex 
ternally of the engine. The material Cf the 
diaphragm 55 is preferably substantially in 
pervious to passage of air. In fact, for the pur 
poses of this invention it is preferred that it be 
&ntirely impervious. However, for economical 
reasons i prefer to use chamois, rubber, compo 
sition fabric, or any other material having the 
necessary degree of flexibility, expansibility and 
the necessary imperviousness to permit of the 
inflation and deflation action. The device 55 
does not act as an air filter during the breather 
action, but absolutely prevents the transmission 
of any atmospheric air from externally of the 
engine into the crank case, and without build 
ing up pressures or creating partial vacuums in 
the crank case, inasmuch as the pouch. Or dia 
phragm 55 has a displacement equal to the 
breather displacement. The action of the 
spring 44 in closing the check valve 41 is Such 
that the so-called “blow-by' or loss of compreS 
sion from the cylinders past the pistons into the 
crank case chamber is permitted to went through 
the opening 40, without building any consider 
able pressures in the crank case chamber. 
For practical reasons I deem it necessary to 

cooperatively associate the venting check valve 
and diaphragm device inasmuch as it is in 
portant in carrying out the objects of my inven 
tion to neither allow pressure to build up in the 
crank case nor allow a vacuum to exist therein, 
and this without admitting any atmospheric air 
or foreign materials from externally of the en 
gine during operation of the latter. 
As a reinforcing expedient for the improved 

unit B, and as a guard and stop for the dia 
phragm-like pouch 55, I propose to provide a 
relatively thin rigid cylindrical wall 70, Secured 
at the upper and lower ends thereof in Suitable 
annular sockets provided in facing relation in 
the Supporting discs 16 and 25, as shown in Fig 
Ure 2 of the drawing; the marginal ends of the 
Wall 70 being seated in these sockets by the 
clanping action of the rods 27 in the position 
shown in Figure 2. This Wall 70 encloses the 
pouch 55, but does not interfere with either its 
inflation or deflation in compensating for breath 
er action, since it is provided with Suitable ports 
71 of any approved number and size which Will 
quickly permit passage of air between the pouch 
and wall 70 without causing any restriction in 
the breather action of the engine. The wall 70 
as well as the rods 27 provide stops to the move 
ment of the pouch 55. The rods 27 prevent col 
lapsing of the diaphragm to such an extent that 
the opposite Walls thereof will touch and adhere 
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1,948,765 3. 
to one another as happens at times to oil soaked 
diaphragms. The wall 70 of course limits the 
inflation of the diaphragm and aids in causing 
the check valve to function, for the diaphragm 
cannot inflate to an extent which might cause 
non-action of the check valve when the latter 
should function. It is quite apparent that the 
parts may be quickly disassembled or assembled 
to remove or replace the pouch 55. 
In using chamois for the diaphragm or pouch, 

while as above mentioned such material is not 
entirely impervious to passage of air, yet for the 
purposes of this invention it is really impervious 
inasmuch as the displacement of the flexible 
diaphragm is equivalent to the maximum breath 
er displacement. Of course, the diaphragm when 
made of chamois becomes oil soaked and Sub 
stantially impervious to passage of air. 
Warious changes in the shape, Size and ar 

rangement of parts may be made to the form of 
invention herein shown and described, without 
departing from the spirit of the invention or the 
scope of the claims. 

I claim:- 

1. In a unit of the class described, a flexible 
hollow diaphragm structure, a frame including 
an upper support and a lower support, one of 
said supports having a passageway therethrough, 
means attaching an end of said diaphragm struc 
ture to the upper support and means attaching 
the opposite end of said diaphragm structure to 
the lower support, and means spacing apart said 
supports and limiting movement of the Walls of 
said diaphragm toward and away from each 
other. 

2. In a unit of the class described, a flexible 
hollow diaphragm structure, a frame including 
an upper support and a lower Support, one of 
said supports having a passageway therethrough, 
means attaching an end of said diaphragm 
structure to the upper Support, means attach 
ing the opposite end of said diaphragm struc 
ture to the lower support, and means Spacing 
apart said supports and limiting movement of 
the walls of said diaphragm structure toward 
each other. 

RONALD L. JONES. 
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