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UNITED STATES PATENT OFFIOEV.‘A
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Specification of Letters Patent.

Patented Jan.7,1913.

Application filed February 16, 1912. Serial No. 677,871,

To.dll whon itinay concern:. ... :

“Be it known that I;':QH.—\,R{.ES H. Cuwo,
Ja citizen of the United States, residing at
Meriden, New Haven county, State of Con-
‘necticut, have invented certain new and
_useful Improvements in Engine-Starters, of
_which the following is a full, clear, and ex-
act description.

et
g

My invention relates to means for start-.

10 ing motors of the internal combustion va-
_ riety, and relates to the employment with

~a multiple cylinder engine of a simple and
effective means for charging the cylinders
thereof while stationary. with an explosive

15 mixtufe, which mixture may be ignited for

20

the purpose of starting the engine, thereby-

~eliminating the necessity. of the usual man-
ual cranking thereof. R
~In the drawings, Figure 1 is a central sec-
tional view of the complete apparatus, on
the line 1—1 of Fig. 4. Fig. 2 1s a similar
view with parts broken away and showing

- -certain parts in a different position. Fig. 3

is a view similar to Fig. 2, showing parts in

25 still another position. Fig. 4 is a,section of

the apparatus on the plane. of the line 4—4

~. Fig. 1. -

. I have shown my invention as applied to
a six-cylinder engine, in which type of en-

30 gine there is no so-called “dead center.”

The invention relates particularly to the

means for receiving from a suitable source

35

of.supply and measuring off certain prede-
“termined amounts of gas which are trans-
_ferred to the several cylinders of the enginé

“whereby, when sparking occurs within one

ek

40

or more of the cvlinders, a succession of ini-
tial impulses will be given essential to the
starting of the motor. _ .

1 is the main gas inlet connected with a
suitable gas supply. The measuring and
distributing device comprises a plurality of
distributing cylinders 2—2, in this instance
six, since in this instance I have shown the

45 device adapted to a six-cylinder engine.

The cylinders 2—2 each contain a piston 3,
whicli is preferably spring-pressed, as by a
spring 5, so as to move to one-end of the
evlinder.. The cylinders:2—2 are prefer-

'50 ably arranged in a-circle for compactness.

6 is a receiving cylinder arranged in this

instance between the cylinders 2—2 and car-

rying a piston valve, 7, which valve is cdpa-
ble of moving to and fro in the cylinder 6;

but is held in any suitable way against ro-

tation therein. ’
8 is a spring for normally holding the

piston valve 7 at one end of the cylinder 6.
9 is an adjusting device for the spring 8,

whereby its pressure against the piston 7

may be varied. This adjusting device may
be made in any suitable way, as, for exam-
ple, by a threaded plug, as shown, which
screws into the end of the cylinder 6 and
bears against the spring 8, so that by turn-

ing said plug, it may be moved-# and out:

to vary the effective tension of said spring.

10 is g lock for the plug 9. the same being
in the form of a U-shaped spring, the ends
of which press into notches arranged around
the end of the cylinder -6, so that when said
springs are- lifted out of said notches, the
plug may be freely turned for adjustment.
At other times, the plug is held against ro-
tation.

11 is a stop shoulder in the cylinder 6 to
limit the excurgjon of the piston valve 7 to-
ward the plug 9. The plug-has a-central air
passage or vent. - . .

12 is a gas cock of any suitable form, in
this “instance rotatable by a manually con-
trollable thumb-turn-13. . " 00

The various parts may be assembled on

any suitable frame work 14, and may be

provided with any suitable means for at-
tachment to any convenient part of the ve-
hicle with which the engine is associated,
for example, the dashboard of an automo-
bile or the bulkhead of a motor boat. The
particular form of the main frame may be
varied as exigencies require.

The feed inlet 1 leads into the frame 14

| adjacent the gas cock 12. The gas cock has

an angular transverse bore 15 and a longi-
tudinal bore 16, which latter leads to.the
space within the cylinder 6 above the piston
valve T. :

17 is & packing at the upper end of the
piston valve 7. B

18 is a*downwardly opening check valve
which controls a central bore extending par-
tiaily through the piston valve 7 and com-
municates with lateral passages 19—19
which correspond to the number of cylin-
ders employed. .

920 is‘a spring for the check valve 18.

Projecting laterally from the cylinder 6
are passages 21—21 which lead to the sev-
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. 1ts uppermost position.
‘ends of the passages 19—19 are .closed by

2

eral cylinders 2—2 and enter the same at
points helow the pistons 8 therein.

2222 are distributing outlets in the
walls of the cylinders 6, which outlets lead
to the several engine cylinders.

In the side wall of the piston valyve 7 are
longitudinal grooves 23—23, which are of
suflicient length to connect the passages 19
with the outlets 22 when the plston stands
in the position: shown in Fig. 1
In this posmon the

the side walls of the cylinder 6 above the
lateral passages 21-—21. These passages 19
are arranged, however, to register with the
passages 91 ‘when the piston valve 7 has
been moved to the position shown in Fig. 2
The operation of the parts thus far de-
seribed is as follows: When the gas cock 12
is turned so as to open the gas inlet 1,
under pressure will be forced .into cyhn er
6 and will force the piston valve 7 down-
wardly until the lateral passages 19 therein

-will register with the lateral passages 21

which communicate with the cylinders 2—2,
at which “instant the gas will be forced
through said passages into said cylinders
2—2, 1n turn forcing the pistons 3—3 there-
in back against the tension of the springs
55 until said cylinders 2—2 are filled with
gas at the desired pressure, which pressure
is determined by the tension of the spring
8, which controls the piston valve 7. hen
the cylinders 2—2 are filled with gas at the
desired pressure, any excess pressure above
this will cause the piston valve 7 to be de-
pressed still more, to the position shown in
Fig. 3, thereby cutting off a further supply
to the cvlmders 2—2. The gas cock 12 may
then be turned so as to shut off the inlet 1
and at the same time vent the space above
the piston valve 7 through the outlet 24, so
as to allow the piston to be forced back to
its original position under the influence of
the spring 8. This outlet vent 24 should

preferably lead to the intake manifold, with

which internal-combustion engines are usu-
ally provided, so that said gas will not be
wasted. In a broad sense, this is imma-
terial and unnecessary to the working of
the parts previously described. : When the
piston valve 7 has fully ascepded, it will
stand in the position indicated in Fig. 1, in
which position the intertor of the cyhnders
2 are in direct open communlcanon with the
several engine cylinders as before 'de-
seribed, whereupon the gas contained in'the
sevem]‘(yhndels 22 “111 be forced by the
pistons 3 and springs 5 through the various
distributing outlets 22-—22 to the respective
engine cylinders to provide in each of said
cylinders an initial charge of gas, which, of
course, should be suitably proportloned to
the air contained therein to provide the
necessary explosive mizture. The engine is

, that is, in

1,049,879

now ready to start and will start upon caus-
ing the usual spark to occur within the en-
gine . cylinders. Obviously any suitable
sparking apparatus-may be employed and
constitutes no essential part of this particu-
lar invention. When sparking occurs in the
engine cylinders, they will be successively
fired an({y the engine will be started. Dan-

ger of explosion 1n the foregoing apparatus .

1s eliminated by reason of the fact that all
gas has been discharged therefrom and the
source of supply has been effectively cut off..
As a further safeguarding means, howerver,
it is preferable to provide & check valve (not.
shown) at the several pipe lines which lead
to the several cylinders of the motor.
several distributing pipes which lead frem
the distributing ouflets 22 will, of coursa,
be connected with-the several engine. 2 g
ders at a suitsble point dbove the
most position of ths ;;;stons thetein, t.ha ‘,
ticular method and means for ¢
said distributing .

riable at will. :
ings, a further dgtail of -

improvenent;
which" it may be des

The '

thereto bemg Vi
T have also showa, in the present graws g

sirable in certain fofrms -
of apparatus to employ, namely, means fﬁa‘ .

-1
e

guaranteeing the introduction into the se¥-

eral engine cylinders of at least some’ fre

uncontaminated air. - This I provide as £

lows: Each of the cylinders 2 is prov1dea
with an air pipe 25 leading from its rear end
into the cylinder 6 at a point below. thg
piston valve 7 therein when the latter is in
its uppermost position (see Fig. 1).
piston in each of the cyhnders 2 advances, ¥
will be seen that fresh air will ‘be drawn
through the pipe 25 into each cylinder 2 so
as to fill the same. When the piston valve
7 is advanced by the introduction of gas, the
lonmtudmal grooves 23—23 in the piston
valve 7 will connect the ends of the air
pipes 25 with the distributing outlets 22
(see Figs. 2 and 3), so that while gas is en-
tering one end of the cylinders 3 and fore-
ing the pistons/back therein, fresh air in the

‘other ends of ézud cylinders will be forced

through the pipes 25 and distributing out-
lets 22 into the several engine cylin(‘iers pre-
paratory to receiving the charge of gas. ~

What T claim is:

1. In an engine starter of the character
described, a -gas veceiving cylinder having
a valved inlet. gas distributing cylinder, a
spring-pressed piston fherem, a duct leading
from the first mentioned cylinder to the sec-
ond mentioned cylinder, a distribating out-
let leading {rom ‘the first mentioned ¢y ;mdel‘

>95,

100

Astkg -

105

110

115

and a movable means in the first méntioned 12

cylinder for putting the second mentioned
cyhnder In communication with said dls-
tmbutmc outlet when said movable means is
in one pocltlon and for putting said first
mentioned cylinder in communication with
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sald second mentioned cylinder when said
movable means is in another position. ~
2. In an engine starter of the character

described, a gas receiving cylinder having a -

valved inlet, a gas distributing cylinder, a
spring-pressed piston therein, a duct leading
from the first mentioned cylinder to the sec-

“ond mentioned cylinder, a distributing out-

let leading from the first mentioned cylinder,
and a movable means in the first mentioned
cylinder for putting the second mentioned
cylinder in communication with said dis-
tributing -outlet when said movable means is
in one position and for putting said first
mentioned cylinder in communication with
said second mentioned cylinder when said
movable means is in another position, said
movable means comprising a piston valve.

3. In an engine starter of the eharacter
described, a gas receiving cylinder having a
valved inlet, a gas distributing cylindér, a
spring-pressed piston therein, a duet leading
from the first mentioned cylinder to the sec-
ond mentioned cylinder, a distributing out-
let leading from the first mentioned cylinder,
a movable means in the first. mentioned cyl-
inder for putting the second mentioned cyl-
inder in communication with said distrib-
uting outlet when said movable means is in
one position and for putting said first men-
tioned cylinder in communication with said
second mentioned cylinder when said mov-
able means is in andther position, said mov-
able means comprising a piston valve, and
- spring operating against said valve at one
end to move it into position to put the sec-
ond mentioned cylinder in corimunication
with said distributing outlet. .

4. In an engine starter of the Character
described, a gas receiving cylinder'having a
valved inlet, a spring-pressed pistkon valve
in said eylinder, a valved passage from one
end of said piston to cne side wall tilereof, a

. distributing ecylinder having a - spring-

pressed piston therein, a duct leading from
the first cylinder to the second cylinder and
arranged to register with the passage in said
piston valve when the latter stands in one
position, a distributing outlet in the wall of
the first mentioned cylinder, and a passage
in said valve arranged to connect said duct
with said distributing outlet when said pis-
ton valve stands in another position.

5. In an engine starter of the character
described, a gas receiving cylinder having a
valved inlet, a spring-pressed piston valve in
said cylinder, a valved passage from one end
of said piston to one side wall therent, a
distributing cylinder having a spring-
pressed piston therein, a duct leading from
the first cylinder to the second cylinder and
arranged to register with the passage in said
piston valve when the latter stands in one po-
sition, a distributing outlet in the wall of
the first mentioned cylinder, a passage in

2]

said valve arranged to connect said duct
with said distributing outlet when said pis-
ton valve stands in another position, and an
air pipe leading from the open end of the
first mentioned cylinder to the second men-
tioned cylinder and communicating with the
latter at the end remote from the first men-

.tioned cylinder, said air pipe being in com-

munication with the distributing outlet when

said piston valve is in said second position.

6. In a gas engine starter of the char-
acter described, means for measuring a pre-
determined volume of gas and a predeter-
mined volume of air, and for discharging
both of the same through a distributing out-

let arranged to lead to the cylinder of a-
gas engine, said predetermined volume of °

air being "discharged in advance of said
predetermined volume of gas.

7. In a gas engine starter of the char-
acter described, means for measuring a pre-
determined volume of gas and a predeter-
mined volume of air, and for discharging
both of the same through a distributing out-
let arranged to lead to the cylinder of a
gas engine, and an adjustable means for
varying said predetermined voltime of gas.

8. In7a gas engine starter of the char-
acter described, means for measuring a pre-
determined volume of gas including a re-
ceiving cylinder and a distributing cylin-
der, means for putting the latter in com-
munication with a distributing outlet ar-
ranged to lead to the cylinder of a gas en-
gine, means for putting the first mentioned
cylinder in communication with a supply
of gas under pressure, and means for cut-
ting off said communication and for putting
the interior of said first mentioned cylinder
in communication with the regular gas sup-
ply pipe of a gas engine.

9. In an engine starter of the character
described, a gas receiving cylindér having
a valved inlet, a gas distributing cylinder,

‘a piston therein, a duct leading from the

first mentioned cylinder to the second men-
tioned cylinder, a distributing outlet lead-
ing from the first mentioned cylinder, and
a movable means in the first mentioned cyl-
inder for putting the second mentioned cyl-
inder in communication with said distribut-
ing outlet when said movable means is in
ope position, and for putting said first
mentioned cylinder in communication with
said second mentioned cylinder when said
movable means is in another position.

10. In an engine starter of the character
described, a gas receiving cylinder having a
valved inlet, a gas distributing cylinder, a
piston therein, a duct leading from the first
mentioned cylinder to the second mentioned
cylinder, a distributing outlet leading from
the first mentioned cylinder, and a movable
means in the first mentioned cylinder for
putting the second mentioned cylinder in
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communication with said distributing outlet
when said inovable means is In one posi-
tion, and for putting said first mentioned
cylinder in communication with said sccond
mentioned cylinder when said movable
means is in another position, said movable
means comprising a piston valve.

11. In an engine starter of the character
described, a gas receiving cylinder having a
valved inlet, a gas distributing cylinder, a
piston therein, a duct leading from the first
mentioned cylinder to the second mentioned
cylinder, a distributing outlet leading from
the first mentioned cylinder, a movable
means in the first mentioned cylinder for
Putting the second mentioned cylinder in

1,049,879

communicatien with said distributing outlet
when said movable means s in oune posi-
tion and for putting said first meniioned
cylinder in communiestion with said second
mentioned cylinder when said movable
means is in another pesition, said movable
nieans cemprising a piston valve and means
operating against said valve to move it into
position to put the second mentioned eylin-
der in communication with said distribut-
ing outlet.

CHARLES H. CUNO.

Witnesses:
R. A. Squigg,
GerrropE F. CLagx.

Coples of this patent may be qbtained for

five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”

t

23



