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To all whom it may concern: _

Be it known that I, Szymon JACHIMOVICE,
a subject of the Czar of Russia, residing at
- San Francisco, in the county of San Fran-

5 cisco and State of California, have invented
a new and useful Starting Mechanism for
Explosion-Engines, of which the following

is a specification in such full and clear terms

as will enable those skilled in the art to con-
10 struct and unse the same. I
The object of this invention is to provide
means for starting explosion engines having

any number of cylinders in either direction,

this description applying to a three cylinder
15 engine. = . - : R
Another object of the 1invention 1s to pyro-

vide means for starting a four cycle engine

or a two cycle engine. |

- The engine 1s started by means of charges
20. of compressed fluid admitted to the cylinders
of the engine at proper intervals, said com-

~pressed fluid being -admitted to the engine
cylinders through the starting mechanism,
| sald starting mechanism operating for such

25 a length of time as may be necessary to begin

the proper cycle of explosions, after which

~ the supply of compressed fluid is discon-
tinued from the working cylinders. |
In the accompanying drawings, in which

30 the same numeral of reference 1s applied to

the same portion throughout, Figure 1 is a
side elevation of a two cycle engine having
- this starting mechanism applied thereto, Fig.
2 1s an end elevation of the same engine,
35 Kig. 3 1s a sectional view of the check valve
used at the entrance to the cylinder of the
compressed fluid pipe, Fig. 4 is a sectional
- view of the starting mechanism, the plane of
section being parallel to the plane of Fig. 1,
40 Fig. 5 1s a sectional view parallel to the
plane of Fig. 2 and through the channel 21
of the starting mechanism, Fig. 6 is a view

the same as Fig. 5 save that the starting

mechanism is turned to start the engine in
45 the opposite direction, Kig. 7 1s a longitu-

dinal sectional view of a starting mechanism

of a slightly different form from that of Fig.
4, the revoluble parts being secured directly
to the crank shaft, Fig. 8 is a transverse
90 gectional view of the. mechanism shown in
Fig. 7 on the line 8—8.. Fig. 9 is a transverse

. sectional view of the mechanism illustrated
in Fig. 7 on the line 9—9, Fig. 10 1s an end
view of a four cycle engine showing this
00 starting mechanism applied thereto, said

mochanism adapted to start the engine in

either direction, Fig. 11 is a view of the
starting mechanism shown in Fig. 10 in lon-

Nov. 8, 1910.

gitudinal section, Fig. 12 is a sectional view

of the starting mechanism on the line 12—12
Fig. 11, and Fig. 13 is a transverse sectional

view of the device on the line 13—13 Fig. 11.

60

| In the drawings the numeral 1 represents -
| the base of the engine which has the three

cylinders 2, 3 and 4, and the crank shaft 5.

_The starting mechanism is secured to the
side of the engine base and is operated by

the shaft 8 which is driven by the gears 9
and 10 the latter being precisely double the

size of the former, the object being to drive

63

70

the shaft 8 at one half the speed of the crank =
shaft to which the gear 9 is secured. . It
will be ¢lear that the starting mechanism .

may be driven by any suitably timed shaft
on the engine. - o SR

The starting mechanism 6 fozzms. a hoﬁéQ -

ing for a revofuble valve 11 on the end. of
the shaft 8 said valve serving

of compressed air when more than one cyl-

inder 1s used. This valve 11 is frusto-

conical and rotates within a regulating valve

. whi placed 120° apart.
The regulating valve 12 has a handle 13
secured thereto which 1s intended to move

the‘valve 12 through_the angle indicated b

the dotted lines A and B in Fig. 5, a latc
13" securing the valve either in the position
A, B or C as indicated by the dotted lines

on Fig. 5. The valve 12 is provided with -
the ports 17, 18 and 19 at the top .and with

75

- | to determine
the interval of time between the discharges -

12. It has three channels 20, 21 and 22
through 1it, which are

85

90

the ports 177, 18" 19’ at the bottom dia-

metrically opposite the upper ports. In the
base of the housing, or casing of the start-
ing mechanmsm there is a channel 16 which
extends under all the ports in the valve 12
and into which a pipe leads from a tank 14,
sald pipe having a cut off valve 1’. Lead-
ing from the top of the casing 6 is a pipe for

-each cylinder, three cylinders being shown

in the present instance, each pipe 23, 24 and

25 having a check valve 27 at its junction
with the cyhnder. The upper portion of the

inside of the casing 1s core out enough to per-

has been moved through a considerable angle,
as 1ndicated in the dotted lines extendi
from. A, B, and C in Fig. 5. In the base o

9o

100

105
mit the passage of the air when the valve 12

‘the easing there 18 a web 29 which is adapt- 110




~ed to cut off the supply of air when the
- valve 12 1s placed so its ports 17/, 18’ and
- 197 will be covered by the web when the
- bandle is turned to the position C.

5

-l

. i

For starting

a two dycle engine in anyl di-

‘rection 1t 1s only necessary to admit a charge

- of compressed air to the cylinders of the en-

gine during an explosion period, the timing

~ of the charge of air with respect to .the

10

‘movement of the pistons across the dead
‘center determining the direction of rotation

of the crank shaft, the exhaust of the com-

pressed air faking place during the regular

~ exhaust period. To start the engine in the

_ _15
| :éo
25
: 30

35

40

cated on Fig. 6,'the handle being |
the position indicated by the letter:B.: In
this case the delivery of the-air to the ¢yl-:
inders of the engine will take place on the.

direction indicated by the arrow, Fig: 5, the
handle 1s placed so the discharge of com-

pressed air against the piston head will take

place when the same has moved to the right
of the dead center at the beginning of its-
, To accomplish this re-
sult- the channels 20, 21 and 22 are so placed
- as to be vertical each time the corresponding
piston has reached -its upper position, then

downward stroke.

as the ports through the valve 12 are to the

' ri%lt -of the dead center the charge of air
~ will be delivered fo cause the rotation of the -
engine to the right.  The valve 12 may then

be turned by the handle to the position mdi-

other side of the dead center of thée crank on

its upward ‘stroke, and the crank shaft will
be caused to rotate in the opposite direction,
as’' indicated by the arrow on that figure.
Since the air-is admitted to the engine only:
during the explosion period the movement
~ of the piston will take in its regular ¢harge -
of gas, and when the mixture is of the proper
‘quantity of fuel and air the explosion will
~ take-place and the engine will continue in-
~ rotation without the assistance of the start--

- ing device, the check valve 27 held seated: by

45
- heavy pressures due to the explosions from |
~ affecting-the valves 11 and 12 in any way,
and also preventing the air from the tank |
from passing into the engine cylinders.
' 1 those skilled in-
- the art that the proper cycle of operations |

50

the spring 28 in the plug-26 preventing the

It will be understood by

- will take place in a two cycle engine regard-

5&

" less of the direction of rotation of t ‘
shaft, provided the engine is starfed' in the
desired direction, and this is accomplished -
by the movement of the valve 12 to the de-
~sired: position. ' It is also to be noted that

~ when it is desired to stop the-operation of

. "the starting ‘device the valve 12 may be
- 60 '
. ‘the bottom thereof.  Note -
- In Fig. 7 is shown a'm _
- 1nvention which can be applied to either a
~ two.gycle or a four cycle engine. 1
form of the invention a valve casing 31’ is

turned so the web 29 will close the ports. in

placed at

crank |

ified form of the

In this |

074,072

uSed, Connected to thls c_asing‘ aré,_' the :pipes

31, 85, 36 and 37, the former leading from
| the supply tank, and the three latter leading
1 to the engine cylinders. This casing is se-

cured to the engine frame in any suitable

‘manner, adjacent the crank shaft 5, said

70

shaft carrying a frusto-conical head 380.

This head 30 has a channel as long as the
distance across all the pipes leading to the
casing, ‘and it is.provided with the ports
-39, 68, 39 and 40. . The head 30 rotates with- -
in a frusto-conical sleeve-or valve 41 having
‘a handle 41’ of substantially the same con-

75

struction as the handle 13.. The ports 33

-are placed immediately over the inlet pipe
31 and the air is permitted to pass to them
| through. the ports 32 in:the: valve 41, said

‘valve 41 also having the ports 42, 43 and
44 under the outlet pipes. Now since the
‘ports 1n .the head 30 are spaced 120 degrees
apart and since they are so timed as to reach
their upper position at the same time their
piston has reached its upper
‘position they will deliver air to the engine
cylinder on either side of the dead center
as may be desired, the ports in the upper

corresponding

80

85

90

side: of the valve 41 being all in alinement:.

‘The operation of this construction is as fol-
{-lows: The handle 41’ is turned as indicated
1n Fig. 9 in which case all the discharges of

~compressed fluid will take place on the right-
~of the dead center of the several cranks, and
| the crank shaft will be turned as indicated
by the arrow. To reverse the. direction of .
rotation of the engine the valve 41 is’ placed
80 that 1ts ports will be-on the left of the up-

95

100

per dead point and since the "3p0r§s 38,39 |
and 40 move with the cranks the air may.

be dehivered to the cylinders at either side
-of the dead center by moving the valve 41,
1n this case to the position indicated by the
‘dotted line B Fig. 9, the charges of air be-
1ng-then delivered- on. the left of the dead
-center of the crank shafts will cause the ro-

110

tation in the opposite direction -from that

105 -

first described. . Since this. valve rotates

twice as fast as-the. valve shown in the first
construction 1t “1s necessary.to make the.
ports: and ‘channels therein larger in their
angular dimension’-than in the: first case.
-The 'advantage of this construction is that
side -pressure of the air on. the valves is
eliminated. This device may also be used

for ‘starting a four cycle engine if the head
30 18 secured to the cam shaft of the.engine,.

115

120

instead of tothe crank shaft. In this casethe

head will rotate at one half the speed of the

crank shaft, and the com-l;_)ressed‘ air will be
i

delivered to the engine cy

precisely in ‘the explosion period; the ex-
haust taking place in the ordinary manner

‘on the regular exhaust stroke. - .

In Figs. 10 to 13 there is shown a further

modification of the Invention intended for

r _ nders once during
‘each- two revolutions of the crank shaft and

130
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the purpose of starting a four cyc]?e engine
1n either direction. It i1sto be obsegved that

if a four cycle engine is to be started by com-

" pressed air or other fluid, the impulses act-

10

‘1ng on each stroke of the
regular valve system must be rendered inop--
erative during the starting period. It is
-therefore necessary

for the starting device
to admit and exhaust the fluid from the en-
%ne cylinders during the starting period.

he result above described is a.ccomphshed

- by the mechanism shown.in the drawings,

15

20

| latmg valve 61 1s provided with ports lead-
ing into each of the channels in the casing.

the Partlcular device being 1ntended for
starting a three cylinder engine.
in
valve 61 having an adjusting handle 62’
adapted to be moved :from the
to the position B; see Fig. 1 his casmg
1s provided with "the annular channels 53",

62, 63, 64 and 71’ connecting with the pipes
53 65, 66, 67 and 71 respectively. The regu-

- At the small end of the valve 61 there are

25

four ports 55 opening intb the channel 53,
and there are four webs 72 across the casing

which are adapted to close the ports 55 when: |

- the valve is turned in the proper position.

- 30

-1

At each of the channels 62, 63 and 64 there

1s & port through the valve 61 sald ports be- .}
1ng spaced 120 deg

es from each other At
the channel 71’ .there is a port 70 through
the vilve 61 for the purpose of allowing the

exhaust of the fluid from the engine cylm—

ders to pass to the exhapst pipe 71... Closely

- Aitfing the valve 61 1s a frusto-eomcal head

ports 55 leavmg

R chamber 56 . within the valve 61. The head

40

- 45

| de rees from the channel 51 are two chan-

50

00

60

1S pr(wlded with & transverse channel 51
“which hasan ope nmg 58 1nto the chamber 56,
said channel extending entire through the

head from side to side, and being as long as

'_ the width across all the channels 62, 63 and -

64. At the sides of the head and Spaced 90

s 52 which open into the annular chambe1
69 at the large end of the head.
The pipes extend from the upper side of
the valve casing 54 to the to
ders of the engine, each pipe Eem
with a valve 68, only one of
1n the drawmgs .

g provided
which is shown

Since the action” of. the starting valve-ls-
the same for each of the cylinders of the

?ne the. operﬁtlon will be explained for
one cylmder

50 is placed so the passage 51 is in theé posi-
tion indicated by the dotted line A in Fig.
13. Since this valve rotates one half as fasr
as the crank shaft of the engine it will

mit the delivery of the: mmpressed flui to-‘-

~ the engine cylinder once during the ‘total

65

travel of the piston on each revolutwn

piston that the

The hous- -
, or casing 54 1s provided with a movable

‘the cylin-

Supposing the engine to
be started in the forward dlrectmn the valve

‘that its port 60 will take the
the position B, Fig.

| side of the: dead center.
stood that it is necessary to provide a four

‘no
not 1llustrated herein.
shown has a plurality of cyl¥ ders it will -
‘always start, but- it will be ° understood -
| that the device is to be used on an engine

anism.

Since the piston will be at its highest point

of travel just prior to the time of dischar e

of air to the cylinder by one of the ports i

the outer valve being passed by the channel
51, all the other discharges will take place
at the proper intervals to continue the rota-
‘tion:of the crank shaft for the reason that

the ports in the outer valve are placed 120
degrees apart. - By moving the valve 61 so

13 the delivery
alr to the cylmder may be made to take place

pOSltmn A or.
of the

70

(s

on either side of the dead center, thus caus-

-ing the rotation of the crank shaft in either
direction so long as the regular valve system

“1'1s rendered -inonerative.
osition-A |

The" air ‘acts on the

port in the valve 61, and until the following

channel 52 reaches the same port. when the

80

pié,ton of ‘the engine |
~during the time the channel is passing the

85

air is exhausted through the channel 52 into
the. channel 69, through port 70 and to the

alr through plpe 71. As soon as the engine
has started to turn over rapidly the handle
62" may:be moved to the neutral position and

90

the regular valve system is then thrown into

operation to continue the regular cycle of
oper&tmna

To start thé éngme 1N the 0pp051te diree- '

tlon all that is required is to turn the valve

61 .so . the. port: 60 will be on the "other

1t will be under-

cycle engine with a special set of valves or
other means whereby it may be run in either
direction, and where this attachment is to be

50 which is secured to the cam shaft49." This' 1 :applied to an engine it is contemplated that
head terminates at. the

‘provision for some kind of reversing appa-

95

100

ratus has been made, since the ¢ycle of opera- -

tions carried out by the regular valve sys-
| tem will run the engine in only one direc-

tion. The means whereby the engine is run
in either direction after bemcr started forms
part of this invention and

Sincg the engine

18 therefore_

165

110

having any number of cylinders, although -

1f the device 1s used on a single. cyhnder ern-
gine1t might be necessary to move theengine .-

a turn by hand to place the piston in.the

regular c gcle has commenced the air-may be
turned off either bIV closing the: valves 68, or

by turning the valve 61 so that its p{)rts 55 -
are covered by the webs 72.

It will thus.

be seen that by simply: tummg the handle
~of the valve 61 the engine may be started
in either direction, and that the engine may

~proper position to be started by:this mech-
~After the engine has started and the .

120

125

be stopped, when running, by placing the

_.handle in the position for the reverse rotu-
tion of the crank shaft, although, of course,

it would be : Decessary to place the hand]e 111

130




_the neutral position before the engine had |

- started in the opposite d A
1t will be noted that while in the accom- |
panying drawings the revolving

- possible to vary the angles of the _
- zero.to one hundred "‘.alid’i'éi'gllllty degrees, or |
~even more. . This - means t

-might becylindrica
the shape of two disks

10

15

~air to the engine

. valve capable of a short oscillation
25

- and codperating with _
~‘timed discharges of compressed fluid to an
means. to change the
rts ©f the first valve with
respect to the valve casing, as described..

30

valve 1n said casing ort, |
oscillation, a revoluble valve in the first: |
_ Mmentioned valve, and ¢odperating ‘therewith |
_ _ charges of a- compressed
- flmd to the engine cylinders, and means to |
- .seeure the first valve in )

. 35

-engines, ._ ” $ .
ln -sﬂid casmg,alld a _rota}ry: '?Balve : iIl_‘ | the
coperating with the latter, |

‘oscillating valve, co it |
discharges -of compressed

to- deliver timed:

ulating valve. are frusto-conical, yet it is

1, _ e
ks, but such changes do

;

and the reg-

cones from

not affect the:operation of the inechanism at-

all. o S
. Having thus described my invention wh t

I claim as new and desire to secure by Let-

lows:

1. In a‘ :Staflﬁillg'imei:ha;nism_ .'-fqi' _éﬁplééiﬁﬁ-

a valve casing, an oscillating

to deliver timed , apre
cylinders, as set forth.
2. In an engine starter, a valve

revoluble valve in the first-mentioned valve,

engine- cylinder, and
position of the ports

3. In an engine starter, a valve casing, a
and capable of a short

a valve casing, a

valve

therein, a"

In two operative and"
. "-one inoperative positions. . = . .-
4 In an engine starter,
40 valve 1n said: casin
oscillation, a revo

i

R

~ mentioned valve, and cooperating therewith’

~ to deliver timed charges

45

_ to.the engine cylinders,

+

'S, means to secure the
first valve in two operative and one 1nopera-

tive position,

- pressed fluid to the valves, as set forth,

50

leading from the va

9. In-an ‘engine starter, the combination

valve - .casing .havin%
lve -casing to

of compressed fluid |
and means to. deliver a com- |

_ with an engine of the explosion type of a.
ports therein, pipes

- ders of the engine, a valve 1n said casing’

- capable of a s

ort oscillation, a revoluble

.. Yalve 1n the first-mentioned valve, and hav-

00

Ing ports which codperate therewith, means |
~ 'to-oscillate the
- to rotate the

first-mentioned: valve, means

-
i |

. 0. In an engine starter, the combination

for compressed fluid, s valve casing ha
8. plurality of charnel

o

" | engine an _ ) the ¢ _
two cooOperating valves ‘in said cas1n§_ o

the latter to deliver |

and capable of a short |
uble valve in the ‘first-

{ move one of said valves to . |
fluid under pressure at such times as to drive =

the engine shaft in either direction, and :
‘means to cut

.~ 8, In an engine star-tér,
valve in said casing and adapted to be oseil-

|- .9 In an engine starter, the combination

pipe leading to the valve c_asm_%_

thereof, p:1pe5 | leﬂding .':E_rom t'he'_ca._sing to t'l;le,‘ |

from the tank to the casing, and

adapted to deliver charges of compre

fluid to the engine cylinders in such periods 79
~as to cause the rotation of the engine shaft.

- W

1th an explosion engine of a pressure tank,

the engine shaft may be caused to rotate in

either direction.

lated. through a short angle,. a revoluble

valves haviil%
the supply o

valyve in two positions relative to the valve
casing, whereby the engine shaft may be

| _ 7. In an engine stalMer, the combination -
at the valves | wil :
conical or might have | a valve - casing, two contacting and coSper- -
| ating valves -adapted to deliver charges of
‘compressed fluid from the tank to the engine -
‘cylinders in such times as to cause the rota-
| t1on of the crank-shaft, and means to change
| the position of one of said valves to change
| the time of delivery of said charges so that

75

80

a valve casing, &

85

valve in the oscillatory valve, each of said
cooperating means to cut off
compressed fluid from the in- .
ner valve, and means to. place said outer
90

rotated in either direction when the com-

ressed flurd
the frame of an

cooperating valves in the casing one of

‘which. is revoluble and: one mon-revoluble,
-and means whereby thedischarge of fluid
_from the two valves may be" timed to start

the engine in either direction. -

- .

10, In an engine. starter, t_he'g con;biﬁ a.t-ion_

in delivered - thereto, as set

95
-of i valve casing adapted to be.secured to”. .
engine and havig channels
-around 1its interior, a compeessed. fluid sup- .
plys:a pipe leading therefrom to the casing,

‘a pipe leading to the engine cylinder, two ,'1'00  '

of a valve casing adaptéd to be secured to an

a pipe leading to the engine:cylinder from
the.valve casing, 1

operative valves in‘ the .c'a'sirég,
a1

| position, as described.

. second valve to deliver timed -
- charges of compressed fluid to the ‘engine
- .cylinders, and means to change the time. of
delivery of the charges from fi

. to the cylinders, as set forth. @ -

of an engine of the explosion- type, a tank |
85

engine, a compressed fyid supply tank and
A€ therefrom,

110
two contacting and co- '
.means to
scharge the

115 .

‘off ‘the fluid supply from the
| ports of the adjustable valve at a certain

11. In an engine starter, a casmg aﬂ;a;pted_. E

to be secured to an engine base, a revoluble
‘valve in the casing, a valve adapted to cause
‘the revoluble valve to

deliver charges of air.

120

to ‘the engine cylinder at such times as to -

aie Ll | start the crank shaft
e 1nner valve

- VALVEe having | to be secured t
channels around the interior |

valve.

12. In an engine starter, a calsing-ada';pt_'ed.
0 an engine, a valve revoluble

m eaid casing and having ‘passages therein,

.. aft thereof in either direc- -
tion, and means to move the second valve so
1.1t will

125

cut off the supply of fluid to the first. -

130



974,972

T

a second valve surrounding the first valve
end having ports therethrough, means to ro-

. tate:the second valve through a considerable

10

15

20

2b

30

35

40

45

b0

55

‘means to vary the timing o
- sages theret-hrou%)

- first valve, where

of a valve casin
" .. exhaust channels

angle, and webs adapted to close the inlet
ports of the second valve in one of its posi-

“tions.

13. In an engine starter, a casing adapted
to be secured to an engine frame, a valve in
sald -casing and adapted to be oscillated
through a short angle, a revoluble valve in
the' oscillatory valve, and having channels
therein, a pipe connected with the casing
and the air supply tank, a pipe connected

with the casing and cylinder of the enginef

means whereby the timing of the delivery o
a charge of compressed fluid to the engine

@Klinder may be altered, and means to turn
Ry

e oscillatory valve so that it will cut .off
the pressure of said valve from the revolublé
valve, as set forth. o

14. In an engine starter, a casing having a
series of channels therein, and adapted to be
secured to an engine, a valve in said casing
and adapted to be oscillated through a short
angle, said valve having ports adapted to de-
liver and exhaust charges of a compressed
fluid into and out of the engine cylinder, and

%the delivery and
exhaust of said charges with respect fo the

rotation of crank-shaft, as set forth.

15. In an engine starter, the combination

~of a casing adapted to be secured to an en-

gine and valve capable of being oscillated

through a short angle, 'a revoluble valve in

inlet and exhaust pas-
, means to oscillate the
y the time of delivery of
an exhaust from the engine cylinders may be
varied, as set forth. -

16. The combination of a.casing adapted

said casing haJi?inE

to be secured to an engine, and having a’

series of channels therein, a valve capable of
a short oscillation in said casing, and hav-
ing ports therethrough, a revoluble valve

within the oscillatory valve, and having inlet.

and exhaust passages, means to move the

~oscillatory valve through a short angle, and
ameans on the oscillatory _ [
fluild supply from the inner valve, as set |

valve to cut o [ the

forth. | | -
17. In an engine starter, the combination
having a series of inlét and
| therein, a revoluble valve
in the casing and having inlet and exhaust
channels ‘therein, a valve surrounding the

i révalable valve and having inlet and exhaust

ports and a series of intermediate

ts ports
which act both as inlet and exhaust

ports,

and s sugply of compressed fluid adapted to
¥ _ |

be used by the-said valves.

18. In an engine starter, the combination
having a series of inlet and

of a valve casir
exhaust channels therein, an inlet and ex-
haust valve in said casing,

engines, a

| valve, as descr?

- Ing, a valve codperat- { cylix
68 ing with the first valve to vary the timing of { and having inlet and exhaust passages there-

o

| the chérges of compressed fluid: handled,
| pipes leading to the engine cylinders and

connected with the casing, and an inlet and
an exhaust pipe connected with the said

- casing. |

19. In an engine starter, the combination

‘with a valve casing having a series of chan-
nels therein, an inlet pipe connected with.

the casing, pipes leading tc the engine cyl-
inders, an exhaust pipe connected with the

casing, a revoluble valve in the casing and
having a channel cut therein and adapted to-
| permit the passage of tho compressed fluid
-twice on each revolution' thereof and having

two exhaust chanmels, a valve surrounding
the first valve and having inlet and outlet
ports, and means to alter the position of the
second valve through a considerable angle.

.20. In an engine starter, a valve casing, a
revoluble valve having ports therethrough in
the casing, a valve adapted to be turned

70

75

80

89

through an angle of about 90 degrees and -

having ports which codperate with the ports
of the first valve in each position of the
latter, pipes leading to the engine cylinders
from the valve casing, a pipe leading to a

.compressed. fluid supply, and means to cat

off the compressed fluid from the revoluble

| valve when the fnovable valve surrounding

the former is in a given; position, substan-

tially as set forth.

21. In a starting mechagism for explosion

$0

8o

engines, & casing having a series of channels

therein; a valve adapted’.to be oscillated
through a short angle in fsaid casing, and
having a series of ports therein: and a To-
tary valve ada tecf to deliver a series of

of the first-mentioned valve, as set forth.

. 22. In a starting mechanism for explosion

ngines, a valve casing having a series of
channels therein; an osci(ﬂlating valve hav-
Ing a series of pmits, 1n sald casing; a rotary
va%ve 1n the oscillatory valve, and having a

series of ports therethmu%h; -said ports

adapted to deliver timed c
pressed air to the engine
tially as set forth.

arges of com-
cylinders, substan-

100

timed charg&s O compressed air to the ports - |

105

110

23. In a starting mechanism for explosion

valve casing having a series of
channels therein; a valve capable of a short
oscillation, and having a .series of ports; a
rotary valve having a series of ports, in the
oscillatory valve; means to deliver com-
pressed air to the rotary valve; and means

115 .

120

whereby the rotary valve delivers timed

charges of cgmﬁrgssed air to the oscillatory
ed. _ ~ -

24. In an engine starter, the combination
of an engine; a casing adapted to be secured

125

thereto; a valve capable of being oscillated -

through e short angle; and having ports
leading to pipeés connected with each engine
cylinder; a revoluble valve in said casing,

150




10 .

- 15

S

in ; means whereby the inlet passage 1s- sup-
plied with charges of compressed air; means
whereby the oscillatory valve may be se-
cured in two different angular positions, as
set forth. -
25, In an engine starter, the combination
of an explosion engine, pressure tank, two
contact valves, means to oscillate one of said
valves through a short angle, means to ro-
tate the other valve, a casing surrounding
sald valves and having channels leading to

‘the engine cylinders, and means to secure

the oscillatory valve in a given position, as
described. '

26. In an engine starter, the combination |

of an explosion engine, a valve casing hav-

ing ports therein, pipes leading from the |

974,072

| valve casing to the cylinders of the engine
to ported contacting valves in said casing,
means to oscillate one of said valves through
a short angle, means to secure said valve in
a given position, means to rotate the other
valve to deliver timed charges of compressed
fluid synchronously with the movement of
the engine. pistons, and a pressure supply
tank connected with said valve casing, as
described. o R
In testimony whereof I have set my hand

this 9th day of February, A. D. 1909, 1n the

| presence of the two subscribed witnesses.

SZYMON JACHIMOVI(Z.
Witnesses: _ .

- Frank P, Mepina,

Eprra W. BurnuaM.
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