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UNITED STATES PATENT OFFICE.

'STEPHEN S. KRAYER, OF ST. LOUIS, MISSOURI
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Specification of Letters Patent.

Patented Mar. 11,1913,

application filed February 19, 1912, Serial No. 678,517,

To all whom it may concern.’

Be it known that I, Sreenax S. Krayer,
a citizen of the United States, residing at
the city of St. Louis, State of Missouri,
have inveated a new and useful Gas-En-
gine Starier, of which the following is a
specification.

This invention relates to gas engine start-
ers and is designed to be used as a supple-
mental starting device in combination with
auy hydro-carbon engine of the internal
combustion type, and is particularly appli-
cable for use in connection with engines
designed for automobiles or motor vehicles.

‘An object of the invention is to provide
an apparatus for the purpose nmentioned,
whereby a measured quantity of explosive

liquid may be mixed with a measured quan-

tity of air to produce a predetermined qlian-
tity of carbureted air which may be di-
rectly introduced into the several cylinders
of the engine under pressure, and exploded
by any of the usual devices for such pur-
pose, effectively to start the operation of
the engine. To this and other ends T have
designed, combined, and arranged the sev-
eral cobperating parts in the manner here-
inafter shown, described and claimed.

In the accompanying drawings, in which
like characters of reference indieate like
parts throughout the views, Figure 1 is an
end elevation of my improved starting ap-
paratus, with pipe conncctions ar anged for
use with a four cylinder engine. IFig. 2 is
a vertical longitudinal section of one unit’
comprising the liquid and an air chamber,
constituting the measuring and gas mixing
device for a single cylinder. Tfig. 3 is a
transverse section on the line 3-—3 of Fig.
2, showing a portion of the lquid ¢chamber,
with the liquid inlet and outlet passages
and. the air inlet and carbureted air outlet
passages, and the rotary valve element for
controlling all of said passages. Fig. 4 is
a transverse sectional view, showing the air
controlled device for operating the valves
in the liquid chamber and in the air cham-
ber. Fig. 5 is a transverse sectional view
showing the air inlet to the air measuring
chamber and the outlet passage therefrom

" and the rotary valve for controlling said

passages. Kig. 6 is a longitudinal sectional

view of a valve interposed in the passage
leading from the compressed air tank to the
valve controlling device ilustrated in Fig.
4, and Fig. 7 is a diagrammatic view show-
ing the pipe connections for operatively
connecting ~ four measuring and mixing
units with a “four cylinder engine and with
the liquid and compressed air supply.
For cach cylinder comprising the engine,
a separate air and liquid measuring and
mixing unit is provided and in Figs. 1 and
7 of the drawings I have shown a pre-
ferred arrangement of piping for connect-
ing the series of units with a four cylinder
engine and with each other. Tach unit is
substantially the same in structure and it is
obvions that by a simple rearrangement of

the pipe connections that the apparatus may’

be adapted for use with an engine of any
number of cylinders. As the invention re-
sides primarily in the liquid and air measur-
ing and mixing deviee and the means for
operating the same, I will first describe its
structure and then suggest a preferred
method for connecting the several units to-
gether making them adaptable as a start-
ing device for any engine comprising any
number of cylinders. The air chamber and
the air operated mechanism for controlling
the valves in the liquid and -air chamber
of each unit are inclosed in a casing A,
which is provided with removable heads 1
and 2. Oue end of the casing A is tubular
in form constituting a cylindered chamber
3 and ha$ mounted therein a revoluble
chamber 4, of such diameter that its outer
periphery fits closely against the inner sur-
face of the tubular portion 3 of the case
A. The chamber 4 is provided with a
head-plate 5 which has threaded engage-
ment with the inner wall of said chamber
4 so that by adjusting the said head-plate
5, the capacity of the chamber may be in-
creased or diminished. A pipe 6, which
constitutes the compressed air inlet pipe, is
arranged in a threaded orifice in the wall
of chamber 8 and communicates with the

‘chamber 4 through an opening 7 therein,

when said opening 7 registers with the open-

ing of the pipe 6, which will be the case

when the chamber 4 is in normal position.
The second pipe 8, which constitutes the
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air outlet pipe from the chamber 4 is ar-
ranged in a threaded orifice through the
wall of the chamber 8 in circumferential
alinement with the pipe 6 and ninety. de-
grees in advance of said pipe 6.. As the
chamber 4 is vocked, or rotafed, the port 7
will register with the pipe 8, thereby per-
mitting the compressed air contained with-
in the chamber to pass out through the said
pipe 8.

The chamber 4 is meunted on the rock
shaft 9 arranged in bearings in the case A
and in the case B. "A spring 10, one end of
which is attached to the case A at 1! and
the other end thereof to the shaft 9 at 12,
maintaing the shaft 9 in such a position that
the pipe ¢ and the port 7 register. The
end of the case A opposite to the chamber 4
is formed with a quadrantal chamber 13; a
passage 14 extends from the chamber 13 to
the periphery of the case A and with the
pipe 15 constitutes a compressed air inlet
to the chamber 13; a valve plate 16 is sup-
ported by a sleeve 17 fast on the shaft 9
and normally Held in position to close the
passage 14, by the action of the spring 10.

The case B is cylindrieal in form and is
provided with a removable head 18 and has
mounted therein the tnbular chamber 19,
which is also provided with an adjustable
head plate 20. Through the walls of the
chamber 19 are openings 21 and 92, consti-
tuting. respectively, liquid inlet and outlet
ports. The orifices 21 and 22 are in circum-
ferential alinement and ave avranged oppo-
site to one another as clearly shown in Fig.
3. In normal position the port 21 registers
with the end of the liquid inlet pipe 28 and
the port 22 registers with the liquid outlet
pipe 24. "It is clear, therefore, that in the
norwal adjustment of the chamber 19,
liguid entering through the passage 21--93

will freely flow through the chamber 19 and”

from thence it will pass throngh the outlet
passage 22—24. The chamber 19 is also rig-
idly mounted on the shaft 9 and as the shaft
9 1s vocked the ports 21 and 22 will be
brought into registration with pipes 25 and
8, respectively. The pipe 25 constitutes a
passage from chamber 19 to the cylinder C
of the engine, and the pipe 8 constitutes a

passage from the chamber 4, so that when
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the port 7 is brought into registration with
one end of the pipe 8, the opposite end of
the pipe will be in ‘registration with the
port 22 and the air will pass from the cham-

ber 4 and mix with the liquid contained in.

the chamber 19 and be forced out through
the pipe 25 as carbureted air to the cylinder
of the cngine. :

By referring to Figs. 1 and 7, the opera-
tion of the device in connection with a four
cylinder engine will be apparent.  Air pres-
sure from a compressed air tenk D, passes

from the said tank through the pipe ¢ and

1,055,383

is introduced into the several chambers 4,
through the ports 7, which are normally
open and as the outlet passages from said
chambers ave normally closed, an air pres-
sure: will be » ainlained in the chambers 4
while the devices are in normal adjustment.
Jn each of said.chambers 19 the fuel liquid
‘passes from any suitable source of supply
through the pipe 28 info.the several cham-
bers 19, from thence it flows through the
pipe 24 to the usual carbureter or mixing

device. Kach chamber 19 is normally filled -
and contains a sufficient quantity of liquid”

to generate a supply of gas sufficient to
start the operaticn of the respective cyhn-
ders, with which it is connected. The gipe
15 is also connected with the pipe 6 which
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communicates with the compressed air tank -

D, but in normal condition the passage of
air therethrough is prevented by the closure
of the three way valve 26 interposed in said
pipe 15, so that normally there will be no
pressure against the plate 16. In starting
the engine with my present device the valve
26 i$ opened, causing the compressed air to
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pass through the lower portion of pipe 15 -

and enter the passage 14, thereby moving
the plate 16 downwardly, which action
causes the shaft 9 to rock instintly through
an arc of ninety degrees, causing the port 7
to be brought into instant registration with
one end of the pipe 8 and at the same time
clesing the air inlet 6. In the chamber 19
the ports 21 and 22 are simultaneously
closed and the passages 8—-22 and 21—95
are opened, pern itting the flow of com-
pressed air into and?through the chamber
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19, thence after mixing with the fuel liquid.

“through the passage 25 to the cylindets,

supplying the cylinders of the engine with
gas under pressure, which may be exploded
to stari the engine. After thé initial opera-
tien of the engine the valve 26 is again
¢losed and the air pressure upen the piate
16 is immedintely relieved, permitting the
shatft 9 and its carried parts to be returned
to normal position by the spring 10, thereby

opening the air passage in the -chamber 4,.

and the liquid inlet and outlet passages in
the chamber 19.
© I am aware that there may be several
changes in details of construction and ar-
rangements of the parts, without departure
from the spirit and scope of my invention.
I do not limit myself, therefore, to exact de-
tails, but R

What I claim and’ desire to ‘secure by
Letters Patent ise— ‘ '

1. A starting device for a hydro-carbon
engine, comprising an air chamber, a liquid

chamber, means for waintaining an air’

pressure in said airchamber, means for
maintaining liquid in said liquid chamber
and -automatic means for causing said air
gontained in said air chamber, to pass
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‘sages communicating with

“pality of air chambers and
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through the liquid chamber, cffectively to
generate & prec etermined quantity of car-
bureted air, substantially as described.

9. In a device of the character described
an air chamber, a source of compressed air
supply, a passage from said air supply to
said chamber, a second chambev for contain-
ing liquid, a Jliquid inlet passage to said
second named chamber and a Jiquid outlet

passage from said chamber; a passage from

said air chanber to said liquid chamber, a
zas outlet passage from said liquid cham-
per, and.an air operated mechanism for
closing said air inlet passage to said air
chamber and said liquid_inlet and outlet
passages from gaid liquid chamber, and
open said passage from said air chamber to
said liguid chamber and said gas outlet
passage, substantially as describet. :
3. In a starting device the combination
with an air supply and a hydro-carbon
1y, of an air chamber communi-
cating with said air supply, a liquid con-

tainer in communication with said liguid

supply, a passage from said air chamber to
said liquid container, a passage from said
liquid container to an engine cylinder, and
a valve operated by fluid pressure to shut
off said liquid supply and said air supply
and to open .the passages from said air
chamber to said liquid container, and from
said liquid container to said engine cylinder.

4, A device of the character described,
comprising a casing, 2 revoluble chamber
mounted in said casing, a shaft on which
said chamber is mounted, a spring actuating
said shaft, a plate carried by sald shafl, an
air inlet to said chamber, an air outlet from
spid chamber, a liquid container, an air pas-
sage from said air chamber to said liquid
contatner, means for exerting air pressure
againgt said plate effectively to rock said
close the air inlet to said
air chamber and open the passage from said
sub-

air chamber to said liquid container,
stantially as specifed.

5. A device of the
comprising a_casing,
mounted in said casing, a shaft journaled in
said casing on which said chamber is mouant-
ed, a second casing, 2 chamber revolubly
mounted in:said second casing and being at-
tached to said shafl, a spring actuating said
shaft in one direction, a plurality of pas-
3 gaicd chambers,
and means for actuating said shafti effec-
tively to open and close said passages, sub-
stantially as described.

6. A starting’ device comprising a plu-
a plurality of
hydro-carbon liquid containers, inter-com-
municating passages petween said Tiquid
containers through which liquid from a
common source flows, air inlet passages to
&ach’ of said air chambers, passages con-

character deseribed,
a rvevoluble chamber

8

necting said air chambers and liquid con-
tainers in pairs, and means wherehy the
air contained in the air chamber of each
pair may be passed through the liquid con-
fained in the liquid containers of each pair
and thence to the cylinders of an engine,
substantially as specified.

7. A starting device compriging an air
pressure tank, an air chamber, a passage
leading from said pressure tank to said air
chamber, a container avranged to hold a
hydro-c=rbon liquid, a passage from said
air chamber to said lignid container, and
means for causing said chamber to revolve
effectively to close the air supply and open
the passage leading from said chamber to
said liquid container, comprising a shaft
whereon said chamber is mounted, a vane
sarried by said shaft, a by-pass passage
from said pressure tank, a valve in said pas-
sage operable effectively to permit air from
said pressure tank to impinge against said
vane, substantially as deseribed.

8. A starting device comprising “an air
chamber and liquid container, an intercom-
municating passage between said air cham-
ber and. said liquid container, an air inlet
{o said chamber, liquid inlet and outlet pas-
sages for said liquid container and means
cperated by the source of air supply, effec-
tive to cause the air to pass from said air
chamber through the liquid - contained 1n
the said liquid container,and simultancously,
{herewith to cut off the air and liguid sup-
ply, substantially as specified.

). In a device of the character described,
the combination with an air chamber, a
liquid container and an intercommunicating
passage therebetween, of an air passage to
eaid air chamber, a liquid passage to said
liquid container, and a fluid operated valve
for controlling said two last named passages,
substantially as specified.

10. The combination,with an engine eyl-
inder, a hydro-carbon liquid contniner, and
a pagsage between said eylinder and con-
taiper, of an air chamber, a passage be-
tweea said air chanaber and said liquid con-
tainer, and a {uid operated valve for con-
troiling said passages, substantially as speci-
fied.

1. A starting device comprising an air
chan.ber, a liquid container, a passage he-
gween said container and chamber, an air
inlet passage to said chamber, a lquid inlet
passage 1o said container, and a valve oper-
able eftectively to open the passage between
said chamber” and container and simulta-
neousty therewith to cut off the air and
fiquid supply, substantially as specified.

12. A starting device comprising an air
progsure tanl, an air chamber, a passage
Jeading from said pressure tank to said air
chamber, a liquid confainer, a supply pas-
sage leading to said.liquid container, a pas-
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sage from said air chamber to said liquid |  In witness whereof, T have signed this
container, and means for moving said liquid | specification in the presence of two subscrib-
contmmer and said air chamber effectively | ing witnesses.

to close the air supply and the liquid supply STEPHEN S. KRAYER.
. and vpen the passage leading from said air Witnesses:
chamber to said liquid container, substan- ’ Nerson Tuomas,

tially as specified. L. C. KanesLanp.



