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UNITED STATES

PATENT OFFICE.

* HIPPOLYT SAURER, OF ARBON, SWITZERLAND.

STARTING DEVICE ¥FOR EXPLOSION-ENGINES WITH FOUR CYLINDERS.

No. 877,377,
" Original application fled Ootobier 6; 1906,

Specification of Letters Patent, -
Serial No, 337,707, Divided and this ﬁppﬁcatiuh filed September 14, 1907.
. Serial No. 392,913. o

To all whom it my,_*‘;c'oncem:' | o

- Be it known that I, HipPoLYT SAURER, &
“citizen of the Confederation of Switzerland,

residing at Arbon, in Switzerland, have in-
vented a new and useful Starting Device for

Explesion-Engines with Four Cylinders, of
which the following is a specification. o

+ This application 1s a division of an.apfili;éa¥ ~;-

- tion, Serial No. 337,707, filed by me October

10 6, 1906, in which I have described a starting

device for a four stroke cycle explosion-en-

gine with four cylinders in an automobile.
By means of this device during the start of
the automobile compressed air is supplied to

every cylinder once on every two revolutions
of the crank-shaft. -~ . . . ..

- My invention relates to 8 ‘médiﬁc'a,tid‘n of

this starting device, whereby the compressed
| _ ‘cylinder once on every
revolution of the crank-shaft. o

drawings; in which——

. Figure 1 is an eleﬁa‘tit}ﬁhof an e;i:ploéienLen; |
.25 a with W Staring
. part of the automobile being indicated by -an

gine provided with the new starting device,

outline, Fig. 2 is an elevation on an enlarged

scale of the starting device and the upper-

part of the engine, the rotary distributing
“valve with its' box. and the inlet-valve with
'its ‘box for :the left extreme c¢ylinder being
‘shown 1n section, Fig. 3.is a plan of the same,
Figs. 4 t0 7 show on a'reduced scale four dif-
ferent’ positions of the rotary distributing
valve, the latter itself:being shown substan-
“tially 1n elevation, Figs. 42 to 72 are horizon-
“tal cross sections through the same and its

box and correspond to Figs. 4 to 7 respec-

~ tively, Fig. 8 is'a diagram, which will be re-

40 | ter
. section (on the same scale as Figs. 2 and 3)
- through' the rotary distributing valve and

-~ Fig. 1, Fig. 10 1s a vertical longitudinal see-
tion on'a larger scale-through the device con-
trolling the Supply of compressed air or gas
to the engme on the line C—D in Fig. 11,

45

ferred to later on, Fig. 9 is'a wvertical cross

its driving; mechanism.on the line A—B in

~ Fig. 11 is a horizontal section through the

- same on the line E—F inFig. 10, Fig. 12is a
vertical cross section on an enlarged scale

50

ey

through the line’ G—H in-Fig: 1 and shows

one-of the four cylinders with'its ordinary in-

let and outlet valves and the inlet valve of
the new starting device, and Fig. 13 is'a ver-

t my immvention. The en

lin Fig. 12 in another plane and shows. two

cams instead of the single one. - -

- Similar characters of reference refer to simi-

lar parts throughout the several views.

. The new starting device to be described
hereinafter is suitable for a four stroke cycle
-explosion-engine with four cylinders and a.

crank-shaft having its four cranks set in one
and the same plane. I have discovered,
‘that automobiles provided with vertical éx-

'plosion-engines of this kind invariably so-

stop, that the crank-shaft occupies a hori-

zontal position or nearly so and that the pis-
ton 1n ‘one of the four cylinders is about in.

the middle of its stroke, it having stopped
during the expansion of the exploded gases.

This position of the.said piston is most favor-
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70

‘able for the start of the automobile, since

compressed air or gas acting upon the pis-

i e17- . . T 1 ton will be able to at onge OVercome: the re-
. I will'now proceed.to describe my inven- T :
tion' with reference to the accompanying

sist‘ancq.. T .
In Fig. 1 I have shown a known. four

stroke explosion-engine, the construction of

‘which with the exception of that of the

80

e comprises four

, (I1I) and (IV)-

and having each a spring-pressed inlet-valve

| 1 (see Fig. 12) and.a spring-pressed outlet-
valve 2 as usual. = As Fig. 8 diagrammatic--
ally shows, the four cranks of the crank-

crank-shaft just mentioned, is'immaterial to

cylinders marked (I) , (1I)

shaft 7 are in one and the same plane. The
mlet-valves 1 of all the cylinders are con-
trolled from.a cam shaft 3 by means of cams
4 and all the outlet-valves 2 ‘are controlled

75

85

g0 .

1Irom another cam shaft 5 by means of cams

6 and the two cam shafts 3 and 5 are in any
known manner so driven from the crank-
shaft 7 as to make one revolution on every

|.two revolutions of the latfer as usual. I do

‘not, show any igniting device as it forms no
part of my invention. L
- Besides the, ordinary

vided with an additional spring-pressed in-
let-valve 8, see Figs. 2 and 12, of any known
construction for the compressed air or.gas.

- In Fig. 12 this inlet-valve 8 is shown as dis-

also be disposed somewhere else. A two-

des ‘inlet-valve 1 each
‘I'eylinder 1s -according to my invention pro-

95
100

105

armed -connection 9 is arranged to be con-

nected with the boxes 10 of the four inlet-
valves 8 in any known and approved man-

ey nd ] | er- |'ner and is cast in one piece with &’ =ylin- |
- 65 -tical cross section through the left eam shaft | drical casing 11 (see Figs. 2 and 9), iir which 116



23

~ mounted to turn. This distributing valve
~ 12 is fastened on a-vertical shaft 13, which

- passes through a suitable stufling box 14 on
‘the casing 11 and is arranged to be driven in
any suitable manner, for example from the

- cam shaft 5 for the outlet-valves 2 by means

10

195

of bevel wheels 15 and 16, as is shown at

Fig. 9. The two aims of the connection 9

‘are each divided by a partition into two

channels, so that there are in all four chan-

‘nels I to IV leading to the four cylinders (I)

to (IV) respectively. -The casing 11 is pro-

vided with a cover 17 of any construction,

so that the rotary tubular. .distributing

‘valve 12 is rendered easily accessible. This
valve 12 is provided with two square aper-
tures a and b, which are set at an angle of 90° .

from each.other and are so disposed, that

20

25

the. one aperture ¢ ma

 with either of the twof
ITI and the other aperture b may periodic-
‘ally register with either of the two upper

periodically register
ower channels 11 and

channels I and IV. The compressed air or
gas is supplied to the casing 11 through a

‘suitable tube 18 and a connection'19.- The
rotary distributing valve 12 is made open
-~ (see ¥igs. 2" and 9) to permit the compressed

. air or gas to pass upwards.

30

35
o
45
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o

of an operating lever 25.. On a convenlent
board 26 or the like in the automobile 27 1s

secured a casing 28 shown in Figs. 10 and 11,
in which the shaft 29 of the operating lever.
25 is mounted to rock. The casing 28 con- |
tains three chambers 30, 31 and 32, of which
thé chamber 32 is shown as divided into an
| r portion that communi-
~ cate with one another through two side pas- .

upper and a lower

sages 322, 32%, see Fig. 11. The chamber 30
communicates with the casing 11 of the ro-
tary distributing valve 12 through the al-
ready mentioned tube 18 and is normally
closed with a spring-pressed stop valve 33.

An arm 34 is fastened on the shaft 29 and is |
adapted to open the stop valve 33 on the | |
.two passages ¢ and d were omitted, so that
the comﬁressed air .or gas is admitted to
| every cyls

lations of the crank-shaft. - |
~ The crank-shaft 7 is assumed.to be -bent

operating lever 25 being turned from its

‘middle position shown in full lines in Fig. 10
to its right extreme position-indicated by

dotted lines. When the operating lever 25

5 is turned from its middle position into its

- other (vertical) extreme position the air-

60

. example

6o

compressor 20 will be coupled with the crank-
shaft 7 in the above mentioned manner and
thus be set in motion. The second chantber

31 ih the casing 28‘communicates with a suit-
able reservoir 35 through a tube 36 and 1s

‘normally closed with a stop valve 37, which
OFerated in any known manner, for
_ Tom. & hand-wheel 38. 'The third |
‘chamber 32 communicates with the air-com- |

may be

‘made alike and the cam shaft 5 1s driven at

Then the compressed air or gas will be ad-

amination of Figs. 4 to 7 and 4® to 72." Ol
- course for the start the four stroke cycle re-
quires to be turned into a two-stage cycle.

For this purpose any known mechamsm may

_ . | be employed. For example the cam shaft
An air-compressor 20 (see Fig. 1) of any | 5 may be made longitudinally movable and
‘kfiown and' approved construction 1§ pro-
vided and can be coupled at will with the
crank-shaft 7 by means of a -suitable clutch
21, a bent lever 22, a rod 23 and the arm 24 , :
from the single cams .6, so that it is onl

in Fig. 1,°the lower arm’ .of the two-armed

877,377

a rotary tﬁbﬂl&r "‘ﬂistﬁbuting valve 12 is | preésbi* 20 through a tube 3Y. . it will-be |

obvious, that the operating lever 25 can be
operated ffom the driver’s seat. .

As the two bevel wheels 15 and 16 are
n shalt 70
the rate of 2:1 as mentioned:above, it fol-" ’
lows that the rotary tubular distributing
valve 12 makes one revolution of every two -

revolutions of the crank-shaft 7.. Thus the

speed of the rotary tubular distributing valve 75
12 1s kegt moderate, which is preferable for

its satisfactory operation. In order to ad-
mit the compressed air or gas to every cyl-
inder once on every revolution of the crank-
shaft 7, the two upper channels I and IV-are®gg
put in communication with one another by -
means of a passage ¢ and in a similar manner

the two lower channels 11 and 111 are con-

nected by means of a passage d, as is shown.
89
mitted to any two cylinders at g time, if
either aperture a or b-registers with either
of the two channels IT and III or I and 1V.
respectively. This will be clear from an ex-

90

9b
may. be provided with four pairs of opposite -
cams 40, 40 in addition ‘to the four single
cams 6, see-Fig. 13. These pairs of cams 40,
40 are disposed at-a certain uniform distance

. only 100
necessary to.shift the cam shaft 5 through
the said distance 1n either direction for caus-"

ing the outlet-valves 2 to be each opened

once for every revolution or once for every
two revolutions of the crank-shaft 7 respec- 198
tively.  The longitudinal motion of the cam
shaft 5 may be effécted from the driver’s
seat by means of a hand-lever 41, 1ts arm
42, arod 43 and a two-armed léver 44 shown

. _ 110
lever 44 being forkéd and engaging by means -

of two pins in a grooved disk 45 fastened on

the cam shaft 5. - =
In order to render the following explana- -
tions intelligible, it is first assumed that the

119

nder only once for every two revo-

, bent 120
in' the manner shown at Fig. 8 and the ign1-
tions of the compressed mixtures in the
several cylinders are assumed to take place

in the following order: (I), (11I), (IV) and
(II). - Now that the compressed air or gas
for starting the -explosion-engine 1s also 1n-
‘variably admitted. to each cylinder during -
that stroke of its piston, during which in' the

125

usual work of the engine the expansion of the

exploded gases would take place, 1t follows 130
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that the compressed air or gas must be ad--
mitted to the several c¢ylinders in the same

‘order, viz. (I), (III), AV) and (II). Thereby

it is also rendered possible to utilize the

ordinary- outlet-valves 2 for the exhaust of
the spent air or gas and no special mechanism

for turning the four stroke cycle into a two-

stage cycle for the starting of the automobile

- will be necessary.

_possible to admit the compressed air or gas

‘to the several cvlinders in the said order, as -

will be clear after an examination of ¥igs. 4

to 7 and_4® to 7®. For the position of the |
valve 12 shown in Figs. 4 and 4* the com- |
“pressed air or gas will be admitted through
the upper aperture b and the channel'l to
the first, cylinder (I). After the shaft 13 has
been turned through an angle of 90° 1n the
direction of the arrow, the compressed air or
- gas-will-‘be admitted through the lower aper-
~ ‘ture ¢ and the channel III to the third cylin-
~der (IT), as is shown at Figs. 5 and 5. Afte
the turn of the rotary tubular distributing

valve 12 through another angle of 90° the

‘compressed air or gas will be admitted

- through the upper aperture b and the channel

1

IV to the fourth cylinder-(IV), ‘see Figs. 6

“and 62, When the valve 12 has been turned .
~through a further angle of 90°, the com-
‘pressed air or gas will be admitted through
"the lower aperture ¢ and the channel 11 to the
second cylindei (II), as Figs. 7 and 7* will
‘prove.: | S R |

- From

- crank-shaft 7, of course the start of the au-

.G

tomobile will be accelerated. The com- |
pressed air or gas will be admitted to any
two -cvlinders at a time, 1f either aperture a
“or b registers with any of the four channels I
“to IV. This will be clear fiom an examina-
tion of Figs. 4 to 7 and 4* to 7. For the |
position of the rotary tubular distributing

valve 12 shown at Figs. 4 and 42 the com-

pressed air or gas will be admitted through
the upper aperture b and-the channel I to-the |
- first eylinder (I) and also through the pas- |
sage ¢ and the channel (IV) to the fourth

.cylinder (IV). After the turn of the valve

12 through 90° the compressed air or gas will
be supphied through the lower aperture a and
the channel III to the third cylinder (11I)
o and also through the passage d and the chan-
" nel IT to the second cylinder (1I), see Kigs. 5
- and 5%, and so on.. As the two cams 40, 40 |

of every pair on the cam shaft 5 are set at an

* angle of 180° from each other, it follows, that

5 the corresponding outlet-valve 2 will be

'
'

. 1
L

~ With the rotary tubular distributing valve
12 of the construction described above it is

After

_ rom the above it will be seen, that the
_outlet-valves 2 are severally always opened
at the correct moments for permitting the
wasted air to eScape, if there are no passages
cand d. As the passagescandd are actually
there and each cylinder receives the com-
pressed air onice for every revolution of the

‘haust stroke and once during the
‘sion stroke of each piston. --

\

-compressed air or the
attamed the required pressure, the driver
“closes the stop valve 37 and disconnects the

-o'pened- ‘once for every revolution of the

crank-shaft 7,.and also that all the outlet-

valves 2 are severally opened at the right
moments, that is to say once during the ex- -

compres-

the automobile in general in one of the four

cylinders the piston will stop in about the mid-
dle of its stroke during the expansion of the
exploded gases in-the same cylinder. From .
this the manner of operating the starting

75

device will be obvious and it is as follows:

The driver will take care to keep the reser-
voir 35 filled with compressed air or gas, he
coupling during the drive the air-compressor

80

20 with the crank-shaft 7 by turning the op- .

erating lever 25 from its normal position into

‘the vertical position and opening the stop
valve 37 by means of the hand-wheel 38.
When the pressure gage 46 shows, that the
ir or gas 1n the reservoir 35 has

o

air-compressor. 20 from the. crank-shaft 7.

When the automobile is at rest and the driver

85

a0 .

wants to start it, he shifts by means of the
hand-lever 41 the cam shaft 5 into the other

extreme position, so as to bring the pairs of

cams 40, 40 into the planes of the outlet-

95

valves 2. ~Next he opens the stop valve 37

by means of the hand-wheel 38 to admit

‘. comﬁ)res“sed air or gas from the reservoir 35
to tl

e

operating lever 25 from its normal position

to the extreme position shown in dotted lines
“on the right in Fig. 10, so as-to open the stop
‘valve 33 by means of the arm 34 and to ad-
mit the compressed air or gas from the cham-

 the chamber 32 through the tube 36 and
the ‘chamber 31. Thereupon he turns the

100

105

ber 32 to the casing 11 of the rotary distribut- -

ing valve 12 through the tube 18. The com-
pressed .air or gas will then pass through

either of the two apertures. @ and b of .the

valve 12 and through the respective two of

the four channels I to IV and open the spring-

110

pressed inlet-valves.8 of two cylinders. The o

compressed air or gas driving their pistons

will start the engine. The spent air will be

discharged through.the outlet-valves 2 dur-

ing the following stroke, while the com- .

pressed air or gas will enter the two other
cylinders and drive their pistons. After the

116

start the driver may close the stop valve 33

and return the hand-lever 41 to ifs initial

position and may operate the four stroke

120 -

cycle explosion-engine in the usual manner.

‘several cylinders take place, may be altered,

-

nels 1 to

if so preferred. In this case 1t is easy

rotary distributing valve 12, the f{jlir chan-
. " and the passages ¢ and d, as to
obtain the desired effect. - = D

.- It is evident, that the order, in which the
ignitions of the compressed mixtures in the
125
_ 1 , toso -
alter the starting device, that is to say the

130



- ing device, th
- itself:-the rotary distributine

~ fastened direct on the latter. - o
- The starting device may be varied with-

a

Ttisa SPé’cial 'a'dvantage of the new start-
at the connection 9.contains

Eiés little space, can be made nice and need
e tightened only on four places between it

and the four cylinders, also that it can -be

. out departing from thé spirit of my mven-

10 tion.
o I elaim:

tion. -

L. In a four stroke cycle ex losion-engine

¢ with four cylinders, the com
- four
15

- “mddle with-four o
S charmels lea,ding "
.20 _

. tf;distributingt;
. cylindrical t

cylinders, of .a cc
- -ders above said four spring - pressed inlet-

Ppressed Inlet-valves, and

ressed inlet-valves in the four

Spring- he fo
& connection on the four cylin-

. valves and comprising & cylindrical bore in 1ts
enings and four separate
herefrom: to the spring-
a rotary tubular

L
k

valve ‘mounted to turn in the
ore of said connection and pro-

- vided with two apertures and so driven as to

- . make one revolution on every two revolu-
- 26 ! 13 CONL
R ing provided with tWO, passages fmj each con-

crank-shaft, said connection be-

- nectmg two of the four chanmnels, -

85

f'EIanes ~'at right ang
- driven :as to make one revolution
- two revolutions of the crank-shaft,
- -nection being provided with two

- 48
- o8 In af
with four

» pairs of supery
< rate channels

- 2. In a four stroke cycle explosidnéengine.
~ with four juxtaposed cylinders, the combina-

tion with four spring-pressed inlet-valves in

drical bore in its middle wit,

osed openings and four sepa-

and a rotary tu-

provided with two a,.]i) o
3 to 1ts axis and so

e

each connecting two of the four channels, PR
our stroke .cycle exgosmn—engm'e
cylinders, the comt

valve 12, occu- |

nation with

leading therefrom to the four

-spring-pressed. inlet-valves, .

-bul_ardgstributiﬂg,valve‘ mounted to turn in

.~ the cylindrical bore of said connection and
ertures in two parallel.
S

on_every
said con-’
assages for |

877,877 .

*

|-1ts middle with a joint

"cg'linders an

of compressed air or gas, _
site pairs. of supe’rfaosed openings and four'
eading therefrom to the
inlet-valves, a rotary tu-..
valve mounted to turn m
sald connection and-

four spring-pressed
“bular distributing
| the eylindrical bore of

four spring-gréssed " inlet—#é,lfres m ﬂle four
ada,

the latter under the pressure of compressed

air or gas, of a connection on the four cylin- ~
g-pressed mlet-
lindrical bore in
for the supply of com-
59

ders above said four sprin
valves and comprising a ¢

pressed air or gas, also with four Openings
and four separate channels leading therefrom
to the spring-
tary tubular

r .

alr or gas to

four channels.

4. Inafour stroke cycle expldsion-en‘giné‘

ressed inlet-valves, and a ro-

ted to severally open into -

60

istributing valve mounted to

turn in the cylindrical bore of said connec- -
tion and provided with two apertures - which -
are so disposed
‘ply compressed

60

as to severally and each sup-
two cylinders at~
a time, said connection being provided with .
two passages for each connecting two of the: .
" | S ek

with four. Juxtaposed cylinders, the combina- L

tion with
the four cylinders an

fomspring-g)ressed mnlet-valves in .
1nde d adapted to severally.
‘open into the latter under the pressure of
‘compressed air or gas, '

70

of 8 connection on the =~

four cylinders above said four spring-pressed -

bore in its middle with a _
' also with two oppo-

separate channels

‘nlet-valves and ' comprising a eylindrical
joint for the supply.
' 75

80"

provided with two apertures in two parallel .- ;

planes at right angles to

its axis, which aper- .

- tures are so disposed .as to severally and each’ -

ination with

the four

Supply cor
at a time,

one revolution en
the crank-shaft.

A, KBLLER

|  Eveene N, ABEL._

compressed airor gas to two ¢ylinders
me, said connection being provided.:
‘with two passages for each connecting two of-
&ameb,and.means'for so driving
said rotary distributing valve. that it makes ..
every two revolutions of

- HIPPOLYT SAURER

| Witnesses:
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