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T all whom it may concern:

Be it known that I, Bervuaro KriMER,
a subject of the Emperor of Germany, re-
siding at Charlottenburg, Germany, have
invented certain new and useful Improve-
ments in Internal-Combustion Engines, of
which the following is a specification.

My invention relates to internal combus-
tion engines which have a valve for admit-
ting fluid under pressure to a cylinder -for
starting the engine, which valve is yield-
ingly held on its seat so as to also act as a
safely valve in case of excessive pressures.
Such a valve may be termed a combined
starting and safsty valveand the object of
the present invention is to provide in con-
nection ith such a valve an improved ar-
rangement of parts for controliing and co-
operating with the same in the performance
of itd various functions. .

The various features of novelty of my in-
vention will be pointed out in the course of
the following specification wherein I have
deseribed what 1 now believe to be the best
embodiment thereof, such embodiment being
Hlnstrated in the accompanying drawing.

“Tn the drawing, the figure is a somewhat
diazrammatic sectional view illustrating my
invention. _ ' »

Tn eayryving out my invention I provide
a spring seated starting valve for control-
ling the passage of fluid to the engine evl-
inder and connected to the stem thereof is
the piston of a motor. This piston is actu-
ated ngninst the pressure of a spring to
open the valve for starting the engine, by
the starting fluid, a common conduit being
provided for conveying the air to both the
¢-linder of the motor and to the region sur-
rounding the admission valve. Arranged
in the conduit and coentrolling the passage
of starting finid therethrough-is a balanced
controlling valve suitably biased to its
¢losed position as by a spring, and adapted
to be opened by a cam driven from the en-
gine shaft. Operating in connection with
the controlling valve is a second valve con-
trolling an escape or pressure relieving pas-

sage through which the starting fluid con- -

dnit mav be connected from a point between
the controlling valve and the starting valve
to atmosphers or other region of lower pres-
sure.  This second valve is likewise con-
trolled from the engine shaft and is so ar-
ranged that it is alwnvs closed prior to the
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not open until the
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starting of the
condnit between
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to the starting flui
of lower pressure,
permitting the us
starting purposes.
ning of the engine ¢

- 1
oephere, thereby
le condmi

2

pressure. 1f,
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valve, being Tovced open against
sure of its spring iy will relisv
pressure, the gases eseaping by way of the
admission conduit and escape .
the afmosphere or other region of lower
pressure as the case may be. By this ar-
rangement it will be seen that T utilize a
single conduit both for the admission of
starting fimid and for velie

the pres-

sure due to any canss in the region of the’

assage is rela-
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is shown as being seated on the
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¢
the motor which operates the siarting valve
and is preferably pressed to its seat by the

starting valve

same spring which holds the g
seated. By this means a single spring per-
forms both functions and a simple and com-
pact structure results.

Referring now to the drawing bv refer-
ence characters for a more detailed descrip-
tion of mv invention, I have shown an in-
ternal combustion engine having oppositelv
moving pistons 1 and 2 working in evlinder
8. My invention is not. however, limited to
this tvpe of engine. Communicating with
the evlinder 8 is an opening or port 4 having
a seat for the outwardlv opening starting
and relief valve 5. ‘The valve casing is
formed preferably in two parts, the part 6
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being cast intégral with the 'cylinder and

» having * fastened thereto. the" separately
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.formed cap 7. Formed on.the stem of the

valve are guide members 8 and piston 9,
which piston coSperates with the valve cas-
ing to form -a motor for positively opening
the valve 5. ‘The travel of the piston 9, and
hence that of -the valve 3, is limited by-a
stop 10 which is conveniently in the form of
an annular projection formed inside the
valve casing. The valve 5 is held on its
'seat by the spring 11 arranged between the
end of the cap 7 and the piston 9. :

Communicating with the casing of the _

valve 5 is the conduit 12 which serves to
supply the starting fluid to both the motor
cylinder and to the region around the start-
ing valve. I have shown the motor cylinder
and the region around the starting valve as
being in substance a single chamber. This
is preferable as it permits of a simple com-
pact structure and one having but a single
-conduit connection. Arranged in this con-
-duit®12 is a balanced controlling valve 13
biased to the closed position as by spring 14,
and a hand-operated shut-off valve 13*. The
stem 15 of a valve 13 has a longitudinally

extending passage 16 therein communicating

at the upper end with the conduit 12 by way
of cross pessage 17 and at the lower end
with. the cvlinder 18 by way of cross pas-
sage 19. The end of the stem 15 is formed
into a cone-shaped valve 15° which ehgages
the valve seat 20 carried by the piston 21.
Extending longitudinally of the piston 21 is
a passage 22 opening at one end into the
_va)lve seat 20 and at the other end to the at-
mosphere, or other region of lower pressure.
by way of openings 23. The piston 21 car-
ries a stem 24, the end -of which is in engage-
ment with the lever 25. This lever 25 car-
ries a roller 26 codperating with a crown
cam 27 driven from the shaft 28.. This lat-
ter may be any suitable shaft snitably driven
by the engine. The. lever 25 is pivoted on
an eccentric 29 and as shown in full lines in

“ the drawing normally rests against abut-
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~ valve

‘ment 30. By rotating the eccentric 29 by a
suitable handle, the lever 25 can be made
to fulecrum on the abutment 30 and be thus
moved to the dotted line position and out
of operative relation to the cam 27.

‘With the parts as shown in the drawing,
it will be noted that the conduit 12 is con.
nected to the atmosphere bv way of pas-
sages 17, 16, 19, -cylinder 18, passage 22 and
openings 23. T term this my pressure reliev-
ing passage and find that in general it is
sufficient for relieving the pressures which
oceur in conduit. 12 and the valve casing 6,
due either to the starting fluid when starting
the engine or to the pressure occurring when
5 opens owing to excessive cylinder
pressure. In order to take care of very high
pressure, however, which may occasionally

.cone-shaped valve 152 6n. stem 15.

© 1,122,009

ocenr, I p_fo_videa high pres_sﬁre supplemen-

tary by-pass or relief valve which opens to

- connect the region around the starting valve

directly to atmosphere. This valve is pref-

-erably seated on the piston 9, as shown at 31,
and its face is subjected to the pressure in

the valve casing 6 by way of the openings

32. By this arrangement I utilize the spring.

70

11 which holds valve 5 on its seat for also -

holding the valve 81 on its seat, although T
am not necessarily limited to such arrange-

75

ment. Such an arrangement, however, has .

the advantageous already pointed out.

The qperation is as follows: Assuming
the parts to be in the position as shown in
the drawing in-full lines, the valve 13 being

closed, the engine if not in starting posi--

tion will be cranked over to a position where

the crown cam 27 raises lever arm 25. This

first serves to raise stem 24 and piston
22 and cause the valve seat 20 to engage the
Cornduit
12 is now shut off from connection with at-
mospheric openings 28 but still connects
with cylinder space 18.
movement, the valve 13 is unseated, the
roller 26 now resting substantially at the
highest point of cam 27. The hand valve
13* now being opened, starting fluid passes
through controlling valve 13, and conduit 12
to the casing of the starting and relief valve
5. The relative relation of the surface of
valve 5 and the strength of spring 11 to the
surface of piston 9 is such as to cause the

piston to be-moved by the starting fluid to.

open the starting valve 5. This admits
starting fluid between the engine pistons 1
and 2 causing the engine fo turn over.
When valve 13* is opened to admit starting
fluid to the conduit 12, starting fluid-will
at the same time pass by way of passages
16 and 19 to the cylinder 18, building up a

Upon ~further.
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pressure therein. As the engine turns over, -

cam 27 will be moved from.under roller 26.
Spring 14 will quickly force valve 13 on to
its seat and the pressure in cylinder 18 will
torce piston 21 downward thereby forcing

-arm 25 to follow quickly the contour of the

cam and removing valve seat 20 from the
cone-shaped valve 15* on stem 15. This con-
nects conduit 12 by way of the pressure re-
lief passage to a region of lower pressure as
already explained, permitting the pressure

110
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in the valve casing 6 to escape and the - -

spring 11 to quickly reseat valve 5. As the.
‘pistons 1 and 2 again reach the end of their .-

120

inward stroke the cam 27 will again operate

the arms 25 to cause the starting cycle as

already explained to be repeated, as will he g

readily understood. The spring 11 is of
such a strength as compared to the surface
of the supplementary relief valve 31 ex-
posed to the starting fluid pressure as not to
permit .of the unseating of the same,

although it permits of the movement of pis-
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-a relief valve, opening a

ton 9 as already explained. The engine hav-
ing been started, valve 13* will be closed
and arm 23 may be moved out of operative
relation to cam 27. Conduit 12 will then be
connected to atmosphere by way of the re-
lief passages 17, 16, 19, 18, 22, 23. If now

u dangerously high pressure occurs in the

engine cylinder, the valve 5 will function as
gainst the action of
spring 11, which spring will quickly reseat
the valve as soon as the excessive pressure
1s relieved. In view of the fact that the
chamber between the valve 5 and piston 9
and the conduit 12 have quite some capacity,
quite a large volume of high pressure gas
can be taken care of by the relief passage.
In case, however.- the pressure is excessive,
the supplemental relief valve 31 will open
providing a direct connection toatmosphere.

In accordance with the provisions of the
patent statules, I have deseribed the prin-
ciple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof; but
T desire to have it understood that the app a-
ratus shown is only illustrative, and that the
invention can be carrvied out by other means.

‘What I claim as new and desire to secure
by Letters Patent of the United States, is,

1. In an internal combustion engine, the
combination of a cylinder, a working plSLOH.
a starting valve, a conduit for conveying
starting fluid to the valve, means whereby
said valve is controlled by the starting fluid,
a normally closed controlling valve in sald
conduit; a pressure rehevmo passage com-
municating with the conduit at a point be-
tween the starting valve and the controlling
valve, a normally open valve comtrolling
'said passage, and automatic m.eans for suec-
cessively operating said controlling valve
and last named valve to start the engine.

2. In an-internal combustion engine, the
~nmbination of a cylinder, a WOI‘kan‘ piston,
a starting valve, a conduit fer conveying
starting fluid to the valve, means whereby
said valve is controlled by the starting fluid,

-a normnally closed controlling "valve 1n said

conduit, a pressure relieving passage com-
municating with the conduit at a point be-
tween the starting valve and the controlling
valve, a normally open valve controlling
said passage; and means for operating said
controlling valve and said last named valve,
said means arranged to close the last named
valve prior to the opening of the controlhnw
valve.

3. Tn an internal combustion engine, the
combination of a cylinder, a working piston,
a starting valve, a piston connected to the
valve, a cylinder in which said second named

piston works, a conduit for conveying start-
mrr fluid to the last named cylinder and to
the region around said valve, a normally
closed controlhng valve in the conduit. a

1

pressure relisving passage
with he conduit at a portt between t
b‘mrtmb valve and the controlling valve, and
a normally open valve ueumo.r.hng said pq“—
safre. ' 70
4. In an m‘cer ombustion cn 1gine; il
combination of & ¢yl 1; d ter, a working i
L

communicating
2

r/\

a starumg Vah e 2 p ton connec
plsLoq w o1ks., a conduit for co*v*evm xL
ing fluid to the last named cylinder and
the ‘region around
closed controlling
pressure relieving passage
with the conduit at o ,)01 i
ing valve and the cox ,H;Lw
m‘xﬂy open valve can’"oil!n(r

sald ‘-;a’we, 2 norh

. & 30r-

o
said passage,

and means for operating s said controtling
valve and said last aamed valve, said means

arranged o clos-e L
to the opening of
5. In an internal
combined starting an
ing a casing, a valve
easing for opening the
nmmaﬂ) holding the
conduit for conveying
valve casing, a eonmo}.’i‘ing valve 1n the con
assage commini-
8 p»“)l 1t betiween 95
age, and

t named "*h’
e c;);firol 1

lOl‘

e

means
valves.

6. In an internal combustion en
combination of a 3,1' ider, 2 W orking
a starting valve. a casing therefor,
leading to the casing, cmd automqmc means
for alternately connecting the conduit to the
supply of SuaI‘tH}C" fluid and to a region of
low er pressure to stars the engine.

In an internal combustion angme., the
combmduon of a cylinder; a working piston,
a starting valve, a casing therefor, a conduif
leading to the casing, means for wlferz::ud\'
connecmno the conduit to the supply of 110
starting Auid and to a region cf lower pres-
sure, a and means in said ¢ casing controlied by
the starting fiuid for opening the starting-
valve. _

8. In a combined admission and velief 115
valve mechanism, a vzﬂv a casing therefor,
a piston for operﬂtmc the mlve, a valve
seat carried by the piston, a valve seated
thereon, and ‘Tesilient means for holding
said valves on their seats..

"9, In- a combined admission and relief
valve mechanism, 2 valve, a casing therefor,
a piston in the casing connected to the valve
for operating it, a valve seat carried by the
piston, a valve seated thereon, and 2 single 125
spring bearing on the second named valve
for holding both valves seated.

-10. Tn an internal combustion engine, the
combmfltlon of a cylinder, 2 vorkmo msfon,

a starting valve, a casing therefor, a piston 13

for controlling t

b
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in the casing connected to the valve for op-
erating it, a. conduit leading to the casing
for conveying starting fluid thereto, a pres-
sure relieving passage for connecting the

conduit to a region of lowér pressure, and

a supplemental relief valve associated with
the -valve -casing. _

"11. In an internal combustion engine,,the
combination of acylinder, a working pis-
‘ton, a starting valve, a conduit for convey-

© ing starting fluid to the valve, means where-

by said-valve is controlled by the starting

_ fluid, a normally closed controlling valve in

15.

said conduit, a stem for said valve, a cylin-
der into which said stem extends, said stem
‘having a passage therein connecting at one

end with said conduit,and at the other end.

with:the second named cylinder, a piston in
ithe second named cylinder, a vilve operated

. by such piston for controlling the passage

© of fluid from such cylinder to a region of
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lower pressure, and’ means controlled by the
engine for moving the last named.piston to
first close the last named valve and then
opening the controlling valve. ‘

~12. In an internal combustion engine, the

combination of a cylinder; a working. pis- .

ton, a-starting valve, a casing therefor, a

conduit leading to the casing, means for al-

ternately connecting the conduit to the sup-

ply of starting fluid and to a region of-

lower pressure, means in said casing con-

trolled by the starting fluid for opening the

starting ‘valve, and a-supplemental velief
valve associated with the valve casing..

13. In an internal combustion engine, the
-combination of a cylinder, a working piston,
a starting valve, a piston connected to the

valve, a cylinder. in which said second.

named piston works, a conduit for convey-
_ing starting fluid to the last named cylinder
and to the region around said valve, a nor-
mally closed controlling valve in the con-
duit, a pressure relieving passage communi-
cating with the conduit at a point between
the starting valve end the coniroiling valve.

2 Tormaily open valve cortrolling said pas- -

snge, and a supplemental relief valve car-
ried by the second named piston.
" 14. In & combined .admission and relief

1,122,009

valve mechanism, a valve, a casing therefor,-.

a piston for operating the valve,a valve seat
carried by the piston, a valve seated there-

"om, resilient means for holding said .valves
on their seats, a conduit connected to. the

casing, and- engine controlled means -for al-

ternately connecting the conduit to the sup-~

58

{)ly of ‘starting fluid and to a region.of -
p. :

wer pressures. _ .
-15. The combination - with . an’ internal
combustion engine having:a-cylinder, and

working piston of a combined starting.and:

relief valve therefor comprising. a .valve

. casing, an outwardly opening valve therein

which is exposed to cylinder pressure, flnid

sctuated weans for opening said valve to
admit starting fluid to the cylinder, a con-’

60..

65

duit through which starting fluid is .con- -

-veyed to the fluid actuated means, a control-
ling valve therein, a passage counecting the-

interior of the valve casing to a region of
lower pressure, a normally cpen valve con-
trolling the passage, and.operating mecha-
nism for the last named valves which oper-
ates to close the normally open valve and
open the controlling valve:

'16. The combination with an nternal
combustion engine having a_cylindér and
working piston of‘a combined starting and
relief valve therefor comprising & valve cas-
ing, an outwardly opening valve therein
which is exposed to cylinder pressure, fluid
actuated means for opening said valve to
admit starting fluid to the cylinder, a con-

duit through which starting fluid is_con-

veyed. to the fluid actuated means and the
valve casing, a centrolling valve therein. a
passage connecting the interior of the valve
casing to « vegion of lower pressure, a nor-
mally open valve controlling the passage,

and operating mechanism - for - the - last.

named valves which operates to close the
normally open valve prior ‘to the opening
of the controlling valve.: .

Tn witness whereof,- I have hereunto st

my hand this 14th day of J’ anuary, 1914. .
' © . BERNHARD KRAMER.
Witnesses: - R e

" ¥Fnsrica -Drucmames,

Traxz A. Braux: ’
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