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 citizen of the United States, residing
Knightstown, in the- county of Henry and.
State of Indiana, have invented 4 new and.
‘useful - Gas-Engine -Starter, of Whlch tho \ normally urged to the position shown in the

‘drawings by means of a spring 41 which is
lighter than the spring 36.
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To all whom it may concern: '
Be it known that I, Jostaw: P. EDWARDS

followmg 1S a spec:1ﬁcatlon

.. The object of my 111ventlon is- to produce".
- a8 simple yet efficient device: by meéans of | 0
19
" of air pressure from an’auxiliary reservoir
‘which air pressure is obtained by ‘means of

which a gas engine may be started by means

- .a pump automatically operated by the direct
~action pf the explosmns Wlthm one or more
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of the pngine cylinders.

- The accompanying dra awmﬂ's 111ustrate my

mvention

- Figure 1. is a side elevatlon of an ap-

- poratus embodying my invention, and Fig. 2
1s'a vertical section through the valve cham— |
| "'ber and pump.. -
- In the drawmgs {0 indicates the mam'-

: oody of the engine and 11 one of its cylin-
~ders..

Leadmw from-the upper end of cylin-
der 11 is a pipe which leads inté a pump
head 13 having a face 14 provided with cir-

.._otmférentlal corrugations. Mating with head,
13 is 2 head 15 havi Ing a face 16 with circum-
ferential corrugations which. partly mate
with the corrug oations of face 14 but, sufii-
~ clently depart there ‘-om to form'a chamber
17 in which is mounted a flexible corrugated

. diaphragm 18 normally lying close to face

14, The straight circumferential edge of
the dlaphragm 18 olamped between yleldmg
gaskets 19 and the circumferential edges of

the two heads 13 and 15, suitable clampmtr-
_holts 21 being prowded for that purpose.

Leading into chamber 17 through head 15

is a suitable air inlet valve 22 and leading

out from said chamber 1s a sultoble alr outlet

'Valve 23 which dehvers into a pipe 24 lead-
ing into reservoir 25. Leading from reser-

2 pipe 26 to the end of which is
pine 27 which, in turn 1§

voir 25 1s a
secured a. flexaible

- connected to.a nipple 28 leading into a valve

_ ch'unber 29 which is formed within a shift- |
ing valve-box 81 mounted in suitable guide
ways 32 formied on the main frame 10.
Springs 33 serve to normally hold the box 31 |

60

in the position shown in the dr awings,
Leading from chamber 29 is a suitable serles

ooof outlet passages 34 in each of which 1is
~~mounted -a valve 35 normally held closed by

sage ot one of the cylinders 11.
Kach valve 35 is provided with a stem 38

.whieh, at its outer end, is engaged by a
fplunger 39 mounted in the main frame and

The lower ends

| is a passage 37 which leads to the 1n1et pos— |
at. -

60

plungers 39 are adapted to be engaged by

cams 42 carried by a cam shaft 43. These

“cams may be placed on the cam shaft of the
engine or on a separate one, as may be de-
-sired. Head 31 may be- shifted. a
action of springs 33 by any suitable means,
1 such for instance as a-foot lever: 44 carried
toa point within easy access of the operator.

| - ‘Explosions within cylinder 11 and the re-
7’,sﬂ1enco of the diaphragm- oa,use ‘Teclproca- .

| tions of the diaphragm 18 which thus cause”
inflow of aif through valve 22 into.chamber
117 and the outflow of such air through valve

85

mst the -

70

75

23 into reservon' 25. With the parts in: ‘the -

When it 1s desired to startthe

‘posttion shown in the drawmgs valves 35

“are normally closed a,nd no air ﬂows from @ -
the reservoir,
‘engine, the operator presses upon lever 44 so -
.asto shlft box 31 . agamst the action of _
springs 33 and thus cause stems 38 to drive |
plungers -39 downwardly into: engagément.,
with their cams 42. One of the cams will be 85
'in such position as to cause its plunger 39 -

30

to resist further movement and thus cause an

-opening of the proper valve 35 to pelmlt the .

compressed air to flow from reservoir 25 into

‘that particular cylinder 11 whose piston is

in proper position to receive a driving force,

As long as lever 44 remains depressed, the

air from.the reservoir 25 will continue to -
flow into the engine, being distributed by the
valves 35 to the proper cylinders as their
Ag soon- as the engine has

p1stons move.

90

96

been started with sufficient speed, it will be

“driven by its own power and the operator
- will release lever 44 and the flow of air from .

reservolir 25 will be dlscontmued

T claim as my invention:

1. The combination, Wlth an internal com-
bustion engine, of an air reservoir, a dia-

Ehra.gm pump arranged to be acted upon -

y the exploded gases of one of the engine
cylinders, said pump having air inlet and-

100
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r'outlet valves upon that side opposite that -
‘affected by the engine gases, an alr reser-
“voir, a connection between said air reservolr
-'55- & 8pring. 36. Leadmg from each passage 34 | and fhe outlet valve of the pump, a valve

110
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box, a connection between said valve box

and the reservoir, passages from saia valve

box to-the individual cylinders of the en-

ogine, a valve for each .of said passages,

means for normally holding each of said
valves closed, means for operating said
valve, and means for 'rendering active or

inactive the connection between said operat-

ing means and said valves. .

2. The combination, with an internal com-
‘bustion engine, of an air reservoir, a pump

arranged to be acted upon by the exploded

‘gases of one of the engine cylinders, said

pump having air inlet and outlet valves

upon that side opposite that dffected by the
engine gases, an alr reservoir, a connection

between -said air reservoir and the outlet

valve of the pump, a valve box; a connection
between said valve box and the réservoir,
passages from said valve box to the individ-
“ual cylinders of the éngine, a valve for each

of said passages, means for normally hold-
ing each of said valves closed, means for

~operating said valves, and means for ren-
dering active or inactive the connection
between said operating means and said.

valves. _ S
3. The combination, with an internal com-
bustion engine, of an air reservoir, a dia-

phragm pump arranged to be acted upon

by the exploded gases of one of the engine

40
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 (lopies of this patent may be obtained for

‘inactive position. -

cylinders, said pump having alr inlet and
‘outlet valves upon that side opposite that
- affected by the engine gases, an air reser-
voir, a connection between sald alr reser-
voir and the outlet valve of the pump, a
valve box, a connection between said valve

box and the reservoir, passages from said

valve box to the individual cylinders of the
engine, a valve for each of said passages, _ _ _ _ -
i | carrying cams adapted to act upon the dis-

means for normally holding each of salc | ca _ S
' tributing valves when the valve box 1s

valves closed, means for .operating sald
valves, means for shifting the valve box to
bring the valves thereof into active or 1n-
active position relative to the operating

means, and means for normally holding said |

valve box in position to hold the valves in

4. The combination, with an internal com-
bustion engine, of an air reservoir, a pump

pump having air inlet and outlet valves

a1

| thereof into active or inactive position rela-

1
arranged to-be acted upon by the exploded |
“oases of one of the engine cylinders, said

_a movably mounted starting-valve box hav-
ing distributing passages leading there-

for normally yieldingly holding -the valve
box in inactive position, a cam shatt carry-

‘means, a series of plungers interposed be-

' ing of less strength than the means for nor-

000,763

'upoihi. that side opposite that affected by

the engine gases, an air reservoir, a.con- 5%

nection between said air reservoir and the

outlet valve of the pump, a valve box, a con-
nection between said valve box and the res-
ervoir, passages from said valve box to the
individual cylinders of the engine, a valve 60,
for each' of sald passages, means for nor- -
mally holding each of said valves closed, .

means for operating said valves, means for
shiftine the valve box to bring the valves
tive to the operating means, and means for =

normally holding ‘'sald valve box in posi-
tion to hold the valves In inactive position.

5. The combination, with a gas engine, of |
70

from to each of the engine cylinders, a valve

arranged to lead to such passages, means for

normally holding said valves closed, means

ing cams adapted to act upon the distribut-

ing valves when the valve box.is moved
against the action of its yieldingly holdng.
80 .
tween said cams and valves, and springs for
normally holding said plungers out of en--
gagement with the cams, sald springs be-
mally holding the valves closed. - . 85
" 6. The combination, with a gas engine,of
a movably mounted starting-valve box hav-
ing distributing passages leading therefrom
to-each of the engine cylinders, a valve ar

ranged to lead-to such passages, means for 90
pormally holding said valves closed, means

for normally yieldingly holding the valve
box in inactive position, and a cam shait

. _ 08
moved against the action of its yieldingly
holding means.

- In witness whereof, T have 'héreuntolset_ _

my hand and seal at Knightstown, Indiana,
this 6th day of July, A. D. cne thousand 160
nine hundred and ten. '-

 JOSTAH-P. EDWARDS. [rs]
Witnesses: ' ~
JESSE S. JACKSON,
R. SCHWEITZER.

- —

five cents each, by addfeésing the * Commissioner of'.Pate_nts,'.
Washington, D. C.” | |
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