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To all whom it may concern: 
Beit known that I, BERN HARD KRAMER, 

a subject of the Emperor of Germany, re 
siding at Chariottenburg, Germany, have 
invented certain new and useful Improve 
ments in internal-Combustion Engines, of 
which the following is a specification. 

Syfy 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 
safety valve in case of excessive pressures. 
Such a valve may be termed a combined 
starting and safety valve and the object of 
the present invention is to provide in con 
nection with such a waive an improved ar 
'angement of parts for controlling and co 
operating with the same in the performance 
of its 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 
described what now believe to be the best 
embodiment thereof, such embodiment being 
illustrated in the accompanying drawing. 

in the drawing, the figure is a somewhat 
diagrammatic sectional view illustrating my 
invention, 

in callying out my invention i provide 
a spring sented starting valve for control 
ing the passage of fluid to the engine cyl 
inder and connected to the stem thereof is 
the piston of a motor. This piston is actu 
ated against the pressure of a spring to 
ope; the valve for starting the engine, by 
the starting fluidi, a common conduit being 
provided for conveying the air to both the 
(linder of the motoi" and to the region sur 
rounding the admission valve. 
in the conduit and controlling the passage 
of starting fluid therethrough is a balanced 
controlling \alve suitably biased to its 
closed 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 
tolling an escape or pressure relieving pas 
stige through which the starting fluid con 
duit may be connected from a point between 
the controlling valve and the starting valve 
to atmospher or other region of lower pres 
sure. This second valve is likewise con 
frolled from the engine shaft and is so ar 
ranged that it is alw:Vs closed prior to the 

Specification of Letters?ateat. Paise: 
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opening of the control 
not open until the coi 
closed. By this. 
starting of the 
condilit between tie ge 
the starting waive is 
to the starting fluid st 
of lower pressure, as to 
permitting the Rise of a 
starting purposes. iuring 
ning of the ar. - 

ey corinected 
and to a region 

a sphere, thereby 
gie condit for 

ine he ire 
ed to the regi 

pressure. If, while 
pressi'e occurs in 
starting valve will - 
valve, being forced open against 
sure of its spring. This will re. 
pressure, the gases escaping by Way of the 
admission condit, and escape passage to 
the atmosphere or other region of lower 
pressure as the case may be. By this ar 
l'angement, it will be seen that latilize a 
single conduit, both for the admission of 
starting finid and for reliaxing the pres 
stre dile to any calise in the re 
starting valve. This escape passage is rela 
tively restricted as , - more fally 
hereinafter, but owing it. 
large canacity of ti 
the starting valve aid : 
duit it will ordinarily oc 

sirrounding 
inission con 
cient to take 
tre occirring. 

in order to provide ag. indiv high 
pressure and one which voliid not be safely 
taken care of by the e 
vide a high pressure silippi 
valve. in the form itsia 
is shown as being seated or 
the motor which operates the starting valve 
and is preferably pressed to its seat by the 
same spring which holds the starting valve 
seated. By this means a single spring per 
forms both functions and a simpie and com 
pact, structure results. 

Referring now to the drawing by refer 
ence characters for a more detailed descrip 
tion of mv invention, I have shown an in 
ternal combustion engine having on positely 
moving pistons 1 and 2 working in cylinder 
3. MV invention is not, however, limited to 
this twipe of engine. Communicating with 
the cylinder 3 is an opening or port 4 having 
a seat for the outward v opening starting 
and relief valve 5. The valve casing is 
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being cast integral 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 coöperates with the valve cas 
ing to form a motor for positively openin 
the valve 5. The travel of the piston 9, an 
hence that of the valve 5, 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 16therein communicating 
at the upper end with the conduit 12 by way 
of cross passage 17 and at the lower end 
with the cylinder 18 by way of cross pas 
sage 19. The end of the stem 15 is formed 
into a cone-shaped valve 15 which engages 
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 
valve 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 coöperating with a crown 
cam 27 driven from the shaft 28. This lat 
ter may be any suitable shaft suitably 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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ment 30. By rotating the eccentric 29 by a 
suitable handle, the lever 25 can be made 
to fulcrum 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. I term this my pressure reliev 
ing passage and find that in general it is 
sufficient for relieving the pressures which 
occur in conduit. 12 and the valve casing 6, 
due either to the starting fluid when starting 
the engine or to the pressure occurring when 
valve 5 opens owing to excessive cylinder 

85 pressure. In order to take care of very high 
pressure, however, which may occasionally 

cone-shaped valve 15 on, stem 15. 
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occur, I provide a high pressure 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 31 on its seat, although I 
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 

Conduit 
12 is now shut off from connection with at 
mospheric openings 23 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 startiag valve 5. This admits 
starting fluid between the engine pistons 1 
and 2 causing the engine to 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 
force 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 
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in the valve casing 6 to escape and the 
spring 11 to quickly reseat valve 5. As the 120 
pistons 1 and 2 again reach the end of their 
inward stroke the cam 27 will again operate 
the arms 25 to cause the starting cycle as 
already explained to be repeated, as will be , 
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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ton 9 as already explained. The engine hav 
ing been started, valve 13 will be closed 
and arm 25 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 
a dangerously high pressure occurs in the 
engine cylinder, the valve 5 will function as 

: a relief valve, opening against the action of 
spring 11, which spring will quickly reseat 
the valve as soon as the excessive pressure 
is 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 to atmosphere. 

in accordance with the provisions of the 
patent statutes. I have described the prin 
ciple of operation of my invention, together 
with the apparattis which now consider to 
represent the best embodiment thereof; but 
desire to have it understood that the appa 

ratus shown is only illustrative, and that the 
invention can be carried out by other means. 
What 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 piston, 
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 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 automatic naeans for Suc 
cessively operating said controlling valve 
and last named valve to start the engine. 

2. In an internal combustion engine, the 
inmbination of a cylinder, a working piston, 

a starting valve, a conduit for conveying 
starting fiuid to the valve, means whereby. 
said valve is controlled by the starting fluid, 
a normally closed controlling valve in 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 controlling 
valve. 

3. 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 conveying start 
ing fluid to the last named cylinder and to 
the region around said valve, a normally 
closed controlling valve in the conduit. a 

t 

1. pressure relieving passage communicating 
with the conduit at a point, between the 
starting valve and the controlling valve, and 
a normally open valve controiling said pas 
Sage. 8. 

4. In an internal coinbustion engine, the 
combination of a cylinder, a Working piston, 
a starting valve, a piston coanected to 
valve, a cylinder in which said second nailed 
piston works, a conduit for conveying start- it 
ing fluid to the last named cylinder and to 
the region around said aive, a norinally 
closed controlling valve in the conduit, a 
pressure relieving passage coin 4. 
with the conduit is, a point betw 
ing valve and the coil; S. 
inally open valve controlling 
and means for 
valse and Said 
arranged to close tie : 
to the opening of the controlli 

5. in an internal combustion 
combined starting and reii 
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Said passag 

sic e: IS 

ing a casing, a valve the 'ei 
casing for opening the 
normally holding the 
conduit for conveying 

duit, a pressure relieving 
cating with the conduit, a 
the valves, a valve for such 
means for controlling the 'vo 
valves. 

6. In an internai collabustion engine, the 
combination of a cylinder, a Working piston, 100 
a starting valve, a casing therefor, a c r 
leading to the casing, and automatic means 
for alternately connecting the conduit to 
supply of starting fluid and to a region of 
lower pressure to start, the engine. 

7. In an internal combustion engine, the 
combination of a cylinder, a working piston, 
a stalting valve, a casing therefor, a conduit 
leading to the casing, means for alternately 
connecting the conduit to the supply of it) 
starting fluid and to a region of iower pres 
Sure, and means in said casing controllied by 
the starting fluid for opening the starting 
valve. 

8. In a combined admission and elief 115 
valve mechanism, a valve, a casing therefor, 
a piston for operating the valve, a valve 
seat carried by the piston, a valve seated 
thereon, and resilient means for holding 
said valves on their seats. 

9. In a combined admission and relief 
valve mechanism, a 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 a single 25 
spring bearing on the second named valve 
for holding both valves seated. 

10. In an internal combustion engine, the 
combination of a cylinder, a Working piston, 
a starting valve, a casing therefor, a piston i30 
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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 lower pressure, and 
a supplemental relief valve associated with 
the valve casing. . . . . 

11. In an internal combustion engine, the 
combination of a cylinder, 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 valvein 
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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 
the second named cylinder, a valve operated 

... by such piston for controlling the passage 
of fluid from such cylinder to a region of 
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. . . . 

i2. 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 relief 
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 
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cating with the conduit at a point between 
the starting valve end the controlling valve. 
a normally open valve controlling said pas 
sage, and a supplemental relief valve car 
ried by the second named piston. 

14. In a combined admission and relief 

1,122009 

valye mechanism, a valve, a casing:therefor, 
a piston for operating the valve, a valve seat 
carried by the piston, a valve seated there 
on, 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 
E. of starting fluid and to a region of 
C 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 
Awhich is exposed to cylinder pressure, fluid 
actuated neans for opening said valve to 
admit starting fluid to the cylinder, a con-. 
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duit through which starting fluid is con- . 
veyed to the fluid actuated means, a control 
lung valve therein, a passage coinecting the 
interior of the valve casing to a region of 
lower pressure, a normally open 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. 

36. The combination with an internal 
combustion engine having a cylinder and 
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working piston of a combined starting and 
relief valve therefour comprising a valve cas 
ilug, 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 controlling valve therein, a 
passage connecting the interior of the valve 
casing to region 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. - 

In witness whereof, I have hereunto set 
my hand this 14th day of January, 1914. . . 

BERNHARD KRAMER. 
Witnesses: . . . . . . . . . 

HENRICH DECHAMPs, 
FrANZ A. BRAUN, - 

80 

85 

90 

95 

  


