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Toall whom,it'maf/ concern el i
.. Be it known that I, Chrr M Wxiss, :a
citizen of the United States, residing in the

borough of Brooklyn of’ the. city of New

York, in the State of New York, have in-
vented certain new and useful Improvements

in Tntérnal-Combustion Engines, of which

the following is a specification, reference be-
ing had te the accompanying drawings,
forming a. part hereof.

"Fhis invention relates to internal combns-
tion engines, particularly those of theé multi-
cylinder-oil burning type, and is concerned
especially with. the starting and reversing
mechanism therefor where the starting. and

. reversing is effected by a compressed mediam
_such as air.

In oil burning engines, it is
the. common practice to lead the air from a
reservoir through o distributer and into the

cylinders, but no provision has been made

“for a return cornection between the cylin-
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ders and the reservoir by which excessive
pressures within. the cylinders might be
availed of to replenish the pressure within
the reservoir, and in whieh suitable aufo-
matic.and manual relief valves might be
disposed for the relief of the excessive pres-
sures within the cylinders without, however,
relieving the stored pressure of the air in
the reservoir. The object of the present in-

vention is to provide in association with

compressed air starting mechanism of known

type suitable automatic and manual relief

evices for pressures within the cylinders

which- devices shall be disposed operatively
"in g retirn connection between the cylinders .

and. the compressed air reservoir and shall

- be so related to the reservoir and to the eyl-
inders as to.insure their functioning in the -

intended' manner . under all conditions of use.
The details of the invention will appear in

connection .with the following description

of the preferred embodiment of the inven-
tion shown in the accompanying drawings,

in which— 000 ST
Figure 1 is a view in perspective of an
engine equipped ‘with the improved mecha-
nism. FL . v
Fig. 2 s a detall view.on a somewhat
larger scale, ga«;‘tl ction ‘and. partly
showing' th

Q.

“As ‘pointed out hereinbefoy

Specification of Letters Patent.

_for each -of the cylinders a.

o' the.operative relation.
‘hetween the engine and the starting mecha-.
- nismzdHnstrated in Fig, 1. P
By ' b the present
5 ‘improvements .are designed primarily with

Patented Jan. 22, 1918.

Applicatisn filed March 10, 1917, Herial No. 153,802.

reference to their application to mussi-cyuu-
der oil burning engines, but it is to be under-
stood that the invention is not to be limited
to such specific- application, but is intended,
in scope, to include all applications in which
its advantages are desirable and are realized.
The accompanying -drawings illustrate a
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four-cylinder oil burning engine, into the -

cylinders @ of which fuel may be injected
in any desired manner. In the walls, of
eaclr of the cylinders g, preferakly near the

head o', is formed a port ¢? for the admis-.

sion of compressed air which is led to the
ports from a reserveir b through pipes ¢
and s distributer d, psst o check valve ¢
seated in a manifold f which is provided
The distributer
d may be driven through s spiral gear 4’
by = gear d* on the crank shaft of the en-
gine whereby air is led from the reservoir 3
into the cylinders @ in proper sequence for
driving according to the desired direction
of votation of the crank shaft. The mecha-
mism. thug far deseribed may be considered
s typical of compressed air starting devices
for oil engines. In such deviees, however,
no provision has been made for the replen-
ishing of the pressure within the reservoir 4
directly from the engine eylinders a, nor has
any relief been provided for excessive prés-
sures within the cylinders @ er in the reser-
voir b, Again, nc means for velieving pres-
sures within. the cylinders a, as whenr it is
desired to #dmit compressed air for starting
the engine, under the ready -control of the

operator, is generally included in mechanism
-of this charucter. - In accordance with the

present invention there is provided a return

connection g, ¢° from each of the manifolds-

[/ of the respective cylinders a to the reser-
voir b. Between the two sections g, ¢” of
this return connection, there.is interposed

. a valve cage A in which is seated a spring-
‘pressed check vaive H which is normally -

eld seated under the pressure of the air in
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the reservoir &. Between gach of the mani-
folds f and the common réturn pipe g, fhere -

is interposed a spring-pressed check valve 7

cylinders-¢. . On each- of ‘the manifolds f
there are mounted separate valve ciges 7 in

‘each of which is seated: a'spring-pressed

check valve ¢’ which is subjected to pressure

“which opens under the pressures within the -
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within the return pipe g, but is protected -

from the direct pressure within the cylinders
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- @ by the corres ]
" manifold f. The valves-i’ may open freely

onding check valve f in its

. under the influence of excessive pressures in
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the return pipe ¢ and may be opened man-
ually by means of rocker arms % carried
on a rocker shaft &’ and adapted to en-
gage, respectively, collars i carried on the
ends of the valve stems. The rocker shaft
%’ may be journaled on the valve cages 3
and provided at one end with a rocker arm

A2 and pull cord %* disposed within reach

of the operator whercby upon rocking of
the shaft &’ all of the valves ¢’ are lifted
simultaneously. In the valve vage % is
formed a seat A’ for a spring-pressed safety
valve A? which is subjected directly to the
pressure of the air in the reservoir  but is
not normally subjected to the direct pressure

. in the return pipe g by reason of the inter-
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" sider the runnin
and_the unsatisfactory, ifenot dangerous,
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position of the check valve H.

The air in the reservoir 4 may be forced
therein under pressure by means of a suit-
able compressor 7 geared to the crank shaft
of the engine and communicating with the
reservoir through 2 pipe tg'*‘ which i3 con-
nected to the section ¢’ of the return pipe
at sm}lle point between ‘the reservoir and the
cage k. IR

%‘or an understanding of the importance
of the improvements it is necessary to con-
' conditions of the motor

conditions which may arise by reason of the

- relation of the starting mechanism to the

engine. In the first place, it is evidently de-.

" sirable that when the compressed air is ad-

40

mitted to the cylinders, these cylinders shall
be free from any dir which might exert a
counter pressure on the starting air and so
oppose tﬁe starting, whatever be the direc-
tion. To permit the ready relief of such
stored pressures within the cylinders the
rocker arms % in their operative relation to

- the respective check valves ¢’ are provided.
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. ual'release of the
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“maximum. ' During this time the return of -
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The operator by grasping the pull cord %3
may lift all of the check valves 2’ from their

‘seats and so permit pressures within the

cylinders a to escapé past the check valves

£ and the said relief valves #’. Other condi- -
tions than those required for starting may"

make it desirable to provide this quick man-
pressures within the cylin-
ders, _After starting it. may be assumed
that' the air™is cut off from the cylinders
whereupon the compressor I will constantly
forcé air ito the reservoir 3. At the same
time, part of the pressure within the cylin-

ders may be communicated to the reservoir -

b past the clieck valves #, H, until the pres-
sure within the reservoir & has reached its

such’ pressure to the cylinders is prevented
by means of the check valve H. When the

pressure in the reservoir & has reached its -
maximum and further pressure’ is applied

1,254,087

.means of the

thereto, such further; pressure may be re-
lieved .:automatically ;through the safety
valve A% which is subjected directly to the
pressure of the regervoir. If the pressure
within the cylinders a builds up further and
exceeds a safe maximum represented by the
pressure .in the cage % plus the pressure of
the springs on the check valves 7/, H such
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excess pressure may be-relieved automati-

cally past the check valves /. Thé devices
for operating the check valves manually do
not interfere with the automatic unseating
of these valves under excessive pressures,
Again, a dangerous condition may arise in
the cylinders by reason of careless control

‘of the air and its admission to the cylinders
with fuel and at such times ag to bring abeut

an excessive increase in the mean effective
pressures ‘within the cylinders. It is con-
ceivable that these pressures might arise to
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a dangerous point and to meet this situation

automatically the relief valves ¢/, A% are so
located as to open automatically at any de-
sired predetermined pressure depending on
the adjustment of their springs. The condi-

_tions described herein are merely illustrative

of those which it is desirable to meet by
present improvements to the
starting apparatus but it is to be understood
that other conditions may arise in which
the automatic and manual reliefs herein dis-
closed, are of equal importance. :

I claim as my invention: :

‘1. In an internal combustion engine in
combination with a_working cylinder, a
source of compressed starting medium, a
valve to control the admission of the me-
dium to the cylinder, a return connection
from -the cylinder to the source, a check
valve to prevent the return flow of the com.
pressed medium through said connection
from the source, and a manual relief valve
communicating with said connection at a
point betwéen the said check valve and the
cylinder. ~ - ' ; '
~.2.'In an’ internal combustion engine in
combination with a_working cylinder, a
source of compressed starting medium, a
valve to control the admission of the me-
dium to the cylinder, a return connection
from the cylinder to the source, a check
valve to prevent the return flow of the com-
pressed medium through said conncetion
from the source and a combined automatic:
and manual relief valve communicating with
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said connection at a point between the said 5

-check valve and the cylinder.

3. In a'multicylinder internal combustion )

engine in combination with the working cyl-
inders thereof, a source of compressed air, a
valve to control the admission of the air to
the cylinders, a common return connection
from the cylinders to the source, two check
valves interposed in said connection to pre-

vent the return flow of the air through the
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connection to the cylinders and a combined

- automatic and manusl relief valve in the

connection between said check valves.
4. In a multicylinder internal combustion

- engine in combination with the working cyl-

inders thefeof, a source of compressed air
for starting, a valve to control the admission

. of the air to the cylinders, a common return

10

-vent the return flow of

connection from the cylinders to the soures,

two check valves in the connection to pre-
compressed air

ﬂ‘

through the connection to the cy]i_hderé &
combined automatic and manual relief vnive

-communicating with the connection at &
point between said check valves and an in- 18

dependent safety relief valve interposed in
the connection between the source of com-
pressed air and that check valve which is
subjected to the direct pressure thereof.
This specification

of March, A. D. 1917%. v S
_ : CARL W. WEISS.

signed this second day 20



