Feb. 6, 1923,

A. T. KASLEY
INLET MANIFOLD

Filed Nov. 20, 1920

=]
;‘E
I
| R

£ ST
/—-—-—%

7
7
%
/
?
7
7
&

4’%27 [MS[@ oy

(NVENTOR &

ATTORNEY




Patented Feb. 76, 1923. .
- UNITED STATES

1,444,547
PATENT OFFICE.

ALEXANDER T. KASLEY, OF ESSINGTON, PENNSLYVANIA, ASSIGNOR TO WESTING-
HOUSE ELECTRIC & MANUFACTURING COMPANY, A CORPORATION OF PENI-

SYLVANIA.

INLET MANIFOLD.

. Application filed November 20, 1920. Serial IFo. 425,498.

To all whom it may concern:
Be it known that I, Arexanper T. Kas-
LEY, a citizen of the United States, and a

_ resident of Essington, in the county of Del-
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aware and State of Pennsylvania, have in-
vented a new and useful Improvement in
Inlet Manifolds, of which the following is a
specification.

My invention relates to internal combus-
tion engines and it has particular reference
to a_ construction of inlet manifolds to be
~employed in ‘connection with Diesel engines
and it has for an object to provide a new
and effective means for supplying air to the
inlet ports of internal combustion engines,
especially of the character designated.

It is well known that the efficiency of an
internal combustion engine, particularly of
the Diesel type, is increased by thorough
scavenging, and that the new charge of air
to be compressed on the return stroke of the

. piston should be as free as possible from
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burned gases of the preceding charge. It
frequently happens in the operation of two-
cycle engines that the burned gases in the
-engine cylinder are, at the first opening of
the air port, under a higher pressure than
that of the air in the inlet manifold, a con-
dition which produces a rush of burned
gases into the air inlet manifold. These
burned ‘gases are mixed with the incoming
air and drawn into the cylinder, materially
decreasing the power of the succeeding
stroke. < :

I am enabled, by my invention, to pre-
vent this disadvantageous back flow of
burned gases by providing a constant flow
of pure air past the inlet ports so that if
any burned gases are forced: into the inlet
manifold during the early opening of the
air ports, they are carried away by the air
current and hence are prevented from re-
entering the engine eylinder. - :

In the accompanying drawing, Figure 1
is a diagrammatic sectional view of an en-
gine cylinder equipped with an air inlet
arrangement constructed in accordance with
my invention and Fig. 2 is a similar view,
illustrating another embodiment of my in-
vention. o n -

In Figure 1 of the drawing, I show an
internal combustion engine of the usual two-
cycle type, comprising a cylinder 10 in which
a piston 11 is arranged to reeipiocate and

provided with a piston-controlled inlet port
12 and exhaust port 13. The exhaust port
13 open into a chamber 14 from which the

burned gases are discharged by any suit-

able evacuating device.
ejector 15 extends into the
is arranged to discharge
through a diffuser 16.

An air inlet manifold is provided to sup-
ply a constantly moving stream of air past
the inlet port 12.. It may be of any con-
formation suitable to produce the desired
flow of air and as shown comprises a U-
shaped conduit 17 having a down-flow pas-
sage 18 and an up-flow passage 19. The
up-flow passage 19 is contiguous to the en-
gine jacket and is consequently maintained
at a higher temperature than the down-flow
passage 18, due to heat transmitted from the
engine. As a result of this construction,
a constant flow of air is produced within the
U-shaped conduit in accord with the well
known thermo-siphon principle.

Having thus described the arrangement of
a device constructed in accordance with my
invention, the operation thereof is as fol-

s illustrated, an
chamber 14 and
the exhausted gases

Jdows: Upon the outward or power stroke

of the piston of an internal combustion en-
gine, it is customary, especially when the en-
gine is running at high speeds, that the air
port be opened at a time when the pressure
in the cylinder is higher than the pressure
of the air in the inlet manifold. Under these
conditions, exhaust gases rush outwardly
through the air port into the inlet mani-
fold. The relation of the inlet manifold to
the engine cylinder is such that the heat
transmitted from the cylinder to the mani-
fold causes a continuous stream of air to
flow past the inlet port and to carry away
any burned gases that may escape through
the inlet port. This mode of operation in-
sures that, when the pressure within the cyl-
inder has been reduced below atmospheric
pressure by the suction scavenging means,
only pure air is drawn into the engine cyl-
inder. :

Referring to Figure 2, 20 indicates a cyl-
inder of an. internal combustion engine in
which a piston 21 is adapted to reciprocate.
The cylinder 20 is provided with an air in-
let port 22 and with an exhaust port 23, the
latter commutiicating with an exhaust cham-
ber 24. The burned gases are discharged
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by any suitable evacuating device and, as.

shown in the drawing, an ejector 25 is ex-
tended into the chamber 24 and is arranged

to discharge the exhaust gases through a

diffuser 26.

An air inlet manifold 27 communicates
with the inlet port 22 and is so constructed
as to lead a current of air continuously up-

wardly past the inlet port. The manifold 27.

extends upwardly and communicates with a
horizontally inclined conduit 28, which may
be semicircular to conform to the contour of
the engine jacket and, if desired, may be
arranged in close contact thérewith. The
upper end of the conduit 28 opens into a
chamber 29 which surrounds the diffuser 26
of the exhaust mechanism of the engine.
This arrangement permits heat from the en-
gine jacket and from the exhaust gases to
be communicated to the air within the con-
duit 28 and the chamber 29 and, as a result,
a current of air flowing upwardly through
the manifold. 27, the conduit 28 and the
chamber 29 is produced. The chamber 29

communicates with the atmosphere through -

the annular opening 30 formed between the
walls of the diffuser 26 and those of the
chamber 29. The respective walls may be so
positioned with relation to each other that
the discharge of the exhaust gases through
the diffuser 26 produces an ejector action
upon the air in the chamber 29, thus increas-
ing the flow of air through the manifold 27.

The operation of the device disclosed in
Figure 2 is similar to that described above
with relation to apparatus of Figure 1. As
has been already pointed out in the above
description of Figure 2, when the engine is
in operation, air is continuously drawn

through the manifold 27 due to the heating

of the air in the conduit 28 and in the cham-
ber 29, and an added current of air may be

induced through the manifold by associat-.

ing the exhaust of the burned-gases with the
discharge of air from the chamber 29 so
as to produce an ejéctor action. It is ob-
vious that under certain conditions, it may
not be necessary or desirable to utilize ail
three of the means above recited for produc-
ing a current of air past the air inlet ‘port.
It may be, under certain conditions of opera-
tion, that any one or the combination of
any two of the current producing means will
provide an ample current of air past the
alr ports. In cases, however, where the tem-
perature of the surrounding atmosphere is
relatively high, as in engine rooms of marine
power plants, it may be desirable to utilize
all of these means, viz; the heat of the
engine jacket, and kinetic and heat energy
of the exhaust gases for maintaining a suit-
able current through the air passages.

It is apparent that other means than those
described herein for carrying a circulation of
alr past the air inlet ports may be employed
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with equal advantage. For example, the use
of a fan blower within the air inlet mani-
fold would accomplish the results obtained
by applicant’s structure. The specific struc-
tures shown are, however, simple, compact,
and efficient and may be attached to any

70

standard engine without material modifica-

tion of the engine structure.

My improved construction is also capable
of use with other types of engines than that
illustrated. Internal combustion engines of
various types, including those in which
mechanically-operated valves are employed,
may be equipped with my improved air inlet
mechanism with equally beneficial results.

While I have shown my invention in two
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forms, it will be obvious to those skilled in -

the art. that it is not so limited, but is sus-
ceptible of various other changes and modifi-
cations without departing from. the spirit
thereof, and I desire, therefore, that only
such limitationg shall be placed thereupon as
are imposed by the prior art or as are spe-
cifically set forth in the appended claims.

What I claim is:—

1. In an internal combustion engine, a
cylinder having an inlet port, and thermo-
siphon means for maintaining a current of
air past the inlet port, whereby gases ex-
hausted through said inlet port are carried
(aiway and are not drawn back into the cylin-

er. . :
2. In an internal combustion engine, a
cylinder having an air inlet port, and means
for utilizing heat generated in the engine
for maintaining a current of air past the
inlet port, whereby gases exhausted through
said inlet port are carried away and are not
drawn back into the cylinder. '

3. In an internal combustion engine, a
cylinder having an air inlet port, a conduit
supplying air to said port and means for
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utilizing the waste heat of the engine for

maintaining a current of air past the inlet
port whereby gases exhausted through said
inlet port are carried away and are not
drawn back into the cylinder. v

4. The combination with an internal com-
bustion engine, a cylinder having an air in-
let port, of an inlet manifold comprising an
up-flow passage into which the air port
opens, and means for maintaining a current
of air through the up-flow passage and past
the air inlet port for the purposes set forth.

5. The combination with an internal com-
bustion engine, a cylinder having an inlet
port, of an inlet manifold into which the
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air port opens, means for utilizing a part of . '
the heat energy of the engine for maintain-

ing a current of air through the manifold
and past the air inlet port for the purposes
set forth. : :

125

6. The combination with an internal com- -

bustion engine, a cylinder having an air in-

let port, of an inlet manifold comprising an
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up-flow ' passage into which the air port

opens, the up-flow passage being contiguous
to the engine cylinder, whereby a current of
air is maintained in the up-flow passage and
past the air inlet ports for the purposes set
forth. .

7. The combination with an internal com-
bustion engine comprising a cylinder, hav-
ing an air inlet port and an exhaust gas port
of a manifold for supplying air to the inlet

port, a manifold for carrying away the.

burned gases from the exhaust port, and
means for utilizing the heat of the exhaust
gases within the exhaust manifold for main-
taining a current of air through the inlet
manifold and past the air inlet port.

‘8. The combination with an internal com-
bustion engine comprising a cylinder having
an air inlet port and an exhaust gas port, of
a manifold comprising a conduit into which
the air port opens, a manifold for carrying
away the burned gases from the exhaust
port, and means for utilizing the heat of the
exhaust gases within the exhaust manifold
for maintaining a current of air through the
conduit and past the air inlet port.

9. The combination with an internal com-
bustion engine comprising a cylinder having

an air inlet port and an exhaust gas port, of-

a manifold comprising a conduit into which
the air port opens, a manifold for carrying
away the burned gases from the exhaust
port, a chamber surrounding at least a por-
tion of the exhaust manifold and in com-
munication’ with the conduit, the chamber
and the conduit being so arranged that a
current of air is maintained in the conduit
and past the air inlet port for the purpose
set forth.

10. The combination with an internal com-
bustion engine comprising a cylinder, having
an air inlet port and an exhaust gas port, of
a manifold for supplying air to the inlet
port, a manifold for carrying away the
burned gases from the exhaust port, and
means for utilizing the kinetic energy of the
gases in the exhaust manifold for maintain-
ing a current of air through the inlet mani-
fold and past the air inlet ports.

B

11. The combination with an internal com-
bustion engine comprising a cylinder havin
an air inlet port and an exhaust gas port, of
a manifold comprising a conduit into which
the air port opens, a manifold for carrying
away the burned gases from the exhaust
port, a chamber surrounding at least a por-
tion of the exhaust manifold, the chamber
being in communication- with the. conduit,
the exhaust manifold and chamber being so
arranged that the gases discharged from the
exhaust manifold produce an ejecting action
upon the air within the chamber and thus
create a current of air through the conduit
and past the air inlet port for the purpose
set forth. -

12. The combination with an internal com-
bustion engine comprising a cylinder having
an air inlet port and an exhaust gas port, of
a manifold for supplying air to the inlet
port, & manifold for carrying away the
burned gases from the exhaust port, and
means for utilizing both the kinetic energy
and the heat of the exhaust gases within the
exhaust manifold for maintaining a current
of air through the inlet manifold and past
the air inlet port. :

18, The combination with an internal com-
bustion engine comprising a cylinder having
an air inlet port and an exhaust gas port, of
a manifold comprising a conduit into which
the air port opens, a manifold for carrying
away the burned gases from the exhaust
port, a chamber surrounding at least a por-
tion of the exhaust manifold, the chamber
being in communication with the conduit, a
portion of the conduit between the inlet
manifold and the chamber- lying contiguous
to engine cylinder, the chamber and the con-
duit being so arranged that some of the ki-
netic and heat energy of the exhaust gasesand
the heat energy of the engine cylinder may
be utilized for maintaining a current of air
through the conduit and past the air inlet

ort.
P In testimony whereof, I have hereunto
subscribed my name this 17th day of Novem-

ber, 1920. '
ALEXANDER T. KASLEY.
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