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Patented Dec. 15, 1808.

Application filed April 24, 1906, Serial No. 313,437,

To all whom it may concern:

Be it known that I, HipPOLYT SAURER, &
citizen of the Confederation of Switzerland,
residing at Arbon, in Switzerland, have -1n-
vented a new and useful Starting Device for
Explosion-Engines with Four Cylinders, of
which the following is a specification.

My invention relates to improvements n

startine devices for explosion-engines with

four cyﬁinders, and a crank-shaft having 1ts
four cranks set in one and the same plane,
whereby the advantage 1is obtained, that
compressed air can be at once
sither of the four cylinders alone for starting
the engine, while the other cylinders are left
in their usual state, in other words, they are
enabled to at once work in the usual four
stroke cycle. Thereby the starting of the

engine is simplified and the consumption of

compressed air 18 considerably reduced, since
this compressed air 1S

| required only for &
single cylinder. . | |
The objects of my improvement are, first,

to provide a rotary distributing valve, which

is driven from the engine; and 1s arranged to
supply the compressed air to each of the four
cylinders consecutively only during the ex-

- parision stroke of its piston; and, second, to
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provide a sto

_valve under the control of the
driver for admitting the compressed air to
the rotary distributing valve only when this
is required. I attain these objects. by the

“mechanism illustrated in the accompanying

drawings, in which—
Figure 1 is a longitudinal section through

half a vertical cylinder of the engine and

oug broken
line A—B in Fig. 2, Fig. 2 is a plan on a ve-
duced scale of the explosion-engine as used
with an asutomobile and provided with the

throuch the starting device on the

~ starting device, Fig. 318 a vertical section on
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‘and Fig. 5 is a side

an enlarged scale through the starting device
on the line (—D in Fig. 2, the stop-vaive
controlling the supply of comp ressed air be-
ing slightly modified, Xig. 4 lustrates dia-
orammatically the four exvlinders
pistons, connecting rods and the crank-shaft
view of Fig. 4 so as 1o
show that the four eranks of the crank-shalt
are all in one and the same plane.

Similar letters of reference refer to similar
parts throughout the several views.

My invention is founded upon the observa-
tion, that after the disengagement of 1ts 1g-
niting device an explosion-engine with four

admitted to

with their

cylinders and a crank-shaft having its four
cranks set in one and the same plane (see
Fig. 4) will stop at such a moment, at which
the cranks occupy a horizontal position or
very nearly so. When assuming the engine
to be provided with a standard valve-gear,
the piston in one of the four cylinders will
invariably stop in the middle of its stroke,
during which the expansion of the exploded
oases takes place. It 1s this cylinder, into
which according to my invention the com-

pressed air 1s admitted for starting the en-

cine. For the position of its piston is 50 fa-
vorable, that the compressed air acting upon
the piston will be able to at once overcome
the resistance of the engine during the start
of the latter, so that guring the following

stroke of the piston in the same cylinder the

exhaust of the air (correspondina to that of

the wasted gases during the usual work) can
take place, whereupon the usual cycle com-

mences. _
A casing ¢ is disposed near the engine and
a rotary distributing valve ¢ of any known

construction is mounted in- this casing: to
turn. It.is rigidly connected with a shatt 7,
which is mounted in a suitable bracket s to
turn and may be
¢ by means of two gear wheels
respectively. On the cam.
tastened the several cams d, which serve for
actuating in the usual manner the several
inlet-valves b (see Fig. 1) of the four cylin-
ders a!, ¢*, a® and'a’. The casing ¢ 1s pro-
vided with four tubular connection pieces

t 1 which can register at different mo-
ments with suitable holes 2 £ in the hollow
rotary distributing valve g¢. The latter 1s
open at the right end m Fig. 3 and its cavity
communicates with ‘a valve-box f, in which
a stop-valve k is disposed. This stop-valve
I is normally pressed on its seat by means of
o helical spring « and can be opened {rom the
driver’s seat (not shown) in any known man-
ner, forexample by meansot a bell-crank lever
n 0 and a rod ». ~ The chamber beneath the
stop-valve & 1s put m communication with &
convenient storage vessel I for compressed
air by means of a suitable tube ¢. An air-

ump i is disposed for supplying the vessel
?witﬁ compressed air under a pressure of say
S or 9 atmospheres. The construction of the
air-pump m is immaterial and 1t should be

arranged to be coupled at will m any known

h and !

manner with the shaft » from the driver’s

driven from the cam shatt

shaft ¢ are.
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 seat during"the' motion of the vehiclé, s0 as to

keep the vessel I well filled with compressed

~ air. Each cylinder ¢ is at its upper end put
- in communication with a- valve-box w

through a convenient channel v and this

valve-box w 1s connected with the respective

tubular connection piece j*

- means of & tube f. A safety-valve e is pref-
‘erably disposed in the valve-box w and is

10

_ the tube f, through any
rotary distributing valve, w

normally pressed on its seat by a helical

spring «. This safety-valve e is to prevent
the exploded gases mn the cylinder a from
passing over to the storage-vessel [ through
ogfning f? m-the

"~ -to register with the chanmnel f!, further

through the opened stop-valve .k and the

tube 2.” As already mentioned, the openings

f? f* are differently arranged in the rotary

20

~_portioned, that only one of the four tubular

" - connection pieces f! f! may register with the

‘respective opening /2 for the horizontal-posi- |
tion of that crank, which is driven downwards
during the stroke of expansion from the pis-

25

- ton in the respective cylinder a.

The vehicle and therewith the engine may be
assumed: to be at rest, so that one of the four
cranks will occupy a horizontal position or

30
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The starting device 1s operated as follows:

nearly so according to the above statement.

When. the driver is desirous of starting the
engine, he aetuates by the respective lever

or other part the rod p for opening the

stop-valve k; so that compressed air will be

admitted from the storage vessel 7 to the

respective cylinder a through the correspond-

~ ing opening f* in the rotary distributing

40

valve g, which opeming 7? at this moment
registers with 1ts tubular conmection piece

f*, and through the tube . The compressed

45

air will open the safety-valve e, enter the |
cylinder ¢ and act. upon its piston. The |
valve gears for all the four cylhinders a', a?,
@® and a* however remalin, as they are, so

“that the driver can at once open the respec-

50

- that the compressed air in the respective
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tive stop-valve for admitting the explosive
agent to the engine and he can also at once
allow the respective igniting devices to
operate.. The consequence of this will be,

cylinder will not only force the piston down-

- wards, but also compress the air or mixture

contained in-one of the other three cylinders

by means of the connecting rods and the
crank shaft. Trials have proved, that the

pressure of the compressed air from the
storage vesse! [ on the pisten m about the
middie of its stroke will be ample for doing

- this double work, since the maximum pres-

sure due to the compression of the air or

mixture in the other cylinder is only attained
at the end of the respective ?%iston stroke,
that 1s at a moment, at which ¢

on the casing g by

ch may happen

| same
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already been put into motion. 'There'fbre '
‘the driver can release the rod p and thereby

permit the stop-valve k to close and thus to

stop the supply of compressed air, the mo-
mant the- piston 1 the first cylinder has

reached - its lowermost position. = At this

moement the explosive mixture in the second
cylinder is ignited, so that an explosion will
take place and the engine can continue its
| 75

usual work in the four stroke eycle.

It will be seen, that the new starting device
is very simple and merely serves for intro-. - .

ducing compressed air into either of the four

cylinders at the proper moment and for half

2 piston stroke only, and that otherwise the
engine is at _ Art]
working in the four stroke cyecle.

The starting device may

at 1 claim as my 1nvention, and desire

tt)- sécure by Letters Patent, is— :
1. In a four stroke cycle explosion-engine,

the combination with four juxtaposed ver-
tieal cylinders each provided with an inlet-

valve and a channel at its top, of a crank-
shaft having all four cranks placed in the
lane and connected _wit%

in ‘sal

inlet-valves, a cylindrical casing parallel to
said cam shaft and provided with four tubu-

lar connections in a row parallel to its axis,

four tubes between the channels of said four

cylinders and the four tubular connections of
-sa1d cylindrical casing, means under the con-

trol of the driver for supplying compressed

alr to sald cylindrical ¢asing, and a rotatory
‘distributing valve mounted in said cylin-
drical. casing to turn and driven from said
‘cam shaft by gearing, it bemmg adapted to sup-
ply the compressed air through the tubular

connections to each of said four cylinders

, be varied without
‘ | departing from the spirit of my invention.
distributing valve ¢ and the ratio of the | "
two gear wheels & and A* should be so pro-

nd the pistons
four _c;y*lmders,' a cam-shaft driven
from said crarnk-shaft for actuating said four

70

is at once ready for starting and for

85
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consecutively only during the expansion

stroke of its piston for starting the engine.
2. In a four stroke cycle explosion-engine,
the combination with four juxtaposed ver-

110

tical cylinders each provided with an inlet-

valve and a channel at its top, of a crank-
shaft having all four cranks placed in the
same plane and connected with the pistons
in said four cylinders, a cam shaft driven

from said crank-shaft for actuating said four

inlet-valves, four valve-boxes communicat-

ing with the four channels of said four cylin-

ders, & cylindrical casing parallel to said cam
shaft and provided with four tubular con-

nections in & row parallel to its axis, four

tubes between said four valve-boxes and the

four tubular connections of said casing, four.
spring-pressed valves in said four valve-
boxes and adapted to open under a pressure
in the tubes and to close under a pressiire in.

the cylinders, means under the control of the
driver for supplying compressed air to said

e engine has | cylindrical easing, and & rotary distributing

1156
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valve mounted in said cylindrical casing to
urn and driven from sald cam shaft by gear-
ing, it being -adapted to su ply the com-
pressed air throug]i)l the tubular connections
5 to each of said four cylinders consecutively
only during the expansion stroke of its pis-
“ton for starting the engine. B

3

In testimony Whereof 1 have signed my

name to this specification in the presence of

‘two subscribing witnesses.
- HIPPOLY'T SAURER.
- Witnesses: e _
- Mary FALCONER,
CarL. KAUFMANN.



	Drawings
	Front Page
	Specification
	Claims

