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‘Be it known that I, Dox D. Mites, Jr., a
citizen of the United States, residing in the
city and county of San Francisco and State
of California, have invented certain new
and useful Ymprovements in Starting De-
vices .for Internal-Combustion Engines, of
which the following is a specification.

" The hereinafter. described invention re-
lates to an improved pressure actuated start-
ing- device for internal combustion engines
generally, and is particularly adapted tobe
employed in connection with marine engines
and engines of motor driven vehicles, where
it is desired to start the same without the
necessity of cranking, and the invention has
for its principal objects to provide a master
selective cam for operating the valves for
admitting air under pressure into the cylin-
ders and for releasirig the compression
therein, and to provide a structure wherein
the controlling valves are thrown into op-
erative relation with their actuating cam on
the admission of air from the air storage
means to start the engine, and upon the cut-
ting off of the flow of air from the air stor-

age means and the starting of the engine
are thrown by their actuating cam into inf
operative relation therewith and in a posi- |

tion to close the ports controlled thereby ; to
provide 4 structure in which' the controlling
valves are in contact with their actnating
cam only when the device is employed in
starting the engine; and to provide a de-
vice wherein the controlling valves admit
air under compression into the eylinders on
their firing stroke and permit a release of
compression from the cylinder next in the
order of firing.

With the above mentioned and. other ob-
jects in view, the invention consists in the
novel construction and combination of parts
hereinafter deseribed, illustrated in the ac-

companying drawings, and pointed out in

the claims hereto appended; it being under-
stood that various changes in the form, pro-

portion, size and minor details of construc-

tion ‘within the scope of the appended

claims may bé resorted to without depart-.

ing from the spirit or sacrificing any of the
advantages of the invention.

To more fully comprehend the invention,
veference should be had fo the accompeny-

Specification of Letters Patent. .
Application filed May 20, 1913, Serial No. 768,735,

Patented May 26, 1914,

ing drawings disclosing one form of my.in-
vention, in which—

Figure 1 is a view in elevation of an inter-
nal combustion engine with my improved
starting mechanism connected thereto, dis-
closing the air storage reservoir, the valve
controlled connections from the cylinders to

-the reservoir, the master selective valve cas-

ing, and the connections therefrom to the
cylinders, the shaft extending through the
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master selective valve casing, and the valve -

controlled conuection from the air storage
reservolr to the valve casing. Fig. 2 is a

transverse central sectional view of the mas-

ter selective valve casing, disclosing the slid-

ing valves therein and the ports controlled:

thereby, the cam for actuating the valves,
and the air ‘inlet connection from the air
storage reservoir, Fig. 8 is a vertical cen-
tral sectional view of the master controlling
valve casing, disclosing certain of the slide
valves, the operating means therefor, the
inlet port from the air storage reservoir, the
ports leading from said valves to their re-
spective engine cylinders, and the compres-
sion escape ports controlled by said valves.
Tig. 4 is a view in elevation of the master
selective valve casing, disclosing the -com-
munications from the respective sliding
valves to the cylinders, and the connection
from the air storage reservoir to the interior
of the casing. Fig. 5 is a vertical sectional
view of one of the casings attached to each

‘eylinder, disclosing the connection there-

from to the air storage reservoir, the check
valve controlling the same. and the connec-
tion from the master distributing valve cas-
ing to the interior of the cylinder. Fig. 6 is
a section taken on line x—ua, Fig. 4.
Referring more particularly to the draw-
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ings, wherein like reference numerals desig- -

nate ‘corresponding parts throughout the
several views, 1 indicates the crank case of
an internal combustion engine on which are
moumted the engine cylinders 2, 8, 4 and 5
and mounted on each cylinder is a suitable
casing 6 formed with the interior bore 7
which communicates at one ‘end with the
combustion chamber of the cylinder, and at
its opposite end opens into the chamber 8
in which is mounted a valve 9 for control-
Iing the passage between the bore 7 and
chamber 8. '
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The chambers 8 of the 1eap(,ctlve casings

ave connesfed by the pipes 10 and the cas- |

ings communicate through a pipe 11 with an
air storage reservoir 12 of any suitable ca-
pacity, and located at any suitable point,
and it will be apparent that when the engine
i3 gperating under its own power, the ex-
haust gases from the 'cylinders will be
forced into the chambers 8 and stored under
pressure in the reservoir 12.

A pipe 13 controlled by a suitable valve
14 intersects the pipe 11, and at its opposite
end communicates with the annular chan-
nel 14" formed in the interior of a suitable
solid annular casing 15, secured to the
crank case, and through the center of which
passes a shaft 16, preferably the magneto
shaft, whizh is in geared relation with the
ennlnc crank shaft.

The interior of the casing is provided with
a disk-shaped bore 16" from which radiate
the bores 17, which ‘communicate at their
outer ends -with the annular channel 147,
and correspond in nmumber to the number of
cylinders of the engine, in this-case four.

In each of the bores 17 is slidably mount-
ed a suitable valve 18, each formed ad-
jacent its cuter end with an annular chan-
nel 19, said channels are adapted to control
the passages 20 which connect through the
bores 21, 22, 23 and 24 {formed in the cover
95 of the mmng, with the pipes 26, 27, 28
and 29, one of which communicates with the
bore T of each casing 6 immediately below
the vah e 9.

Keyed to rotate with the shaft 16 and’ Ppo-
sitioned in the bores 16’ is a cam 30, the pe-
ripheral edge of which is adapted to contact
with the inner end of each of the valves 18
and force the same outwardly.

Formed in the rear face plate 81 of the
casing 15 are a plurality of ports 32 one
communicating with each bore 17 immedi-
ately below the passage 20, and said ports
32 are controlled by the slide valves .18 and
are adapted, when the valves are in a cer-
tain position, to communicate with the pas-
sages 20 through the annular channel 19
and permit the escape of the compression
from the cylinder next in the order of fir-
ing.

Assumino that the engine has just been
started and is opemtm@ under its own
power, the device operates in the following
manner: The valve 14 is closed to shut off
the communication 18 between the tank 12
and channel 14’, thus cutting off the air
pressure against the outer ends of the slide
valves 18. The cam 30 in its rotatlon, in
the direction of the arrow—Fig. &, will force
the valves 18 outwardly in their bores so that
the same will cut off communication be-
tween the channel 147 and the ports 20, and

. between the ports 20 and 32, and there bems:\

no presstre in the channel 14,’ the valves will

1,098,047

remain stationary in their outermost posi-
tion until the valve 14 is again opened. On
each explosion in the cyhnders, the exhaust
therefrom will lift the ball valves 9 and
enter the chambers 8§ under compression,
and will be stored in the tank 12 recharg-
ing the pressure therein. Assuming that
the engine is now stopped and the cam- 30
carried by the shaft 16 is resting in the po-
sition as in Fig. 2, the starting mechamsm

operates in the foHowmcr manner to start.

the engine. The valve 14 is now opened ad-
mlttm«r air under pressure from the reser-

voir 19 through the pipe 18 to the channél

147 and the pressure of the air forces the
valv es 18 inwardly in contact with the cam
30 as in Fig. &, the valve associated with the
eylinder on its firing stroke resting on the
depressed portion A of the @m 30 .which
will permit the outer end of the valve to pass
the port 20 associated therewith and will
permit the air under compression to pass
from the channel 14’ through the pipe 29

Jinto the engine cylinder 2. “The valve as-

sociated with cylinder 5 which is in its com-
pression stroke is resting on the portion B of
cam 80, which permits the channel 19 of the
valve to register with ports 20 and 32,
which- will permit the compression in the
cylinder 4 to escape to the atmosphere
throngh pipe 28 and passages 20 and 82.
When the valves are in their above described
position, the valve associated with the cyl-
inder 4, which is on its suction stroke, is in
contact with the portion C of the cam 30,
which forces the valve outwardly its full
distance and blinds or shuts off communi-
cation between all ports associated there-
with, permitting the cylinder piston to draw
in an undiluted charge of fuel.
associated with cylinder ‘3, which is in its
exhaust stroke, is in a similar position to
the valve associated with cylinder 2, and in
contact with portion A of the cam, permit-
ting the exhaust of the cylinder to pass
through pipe 26, ports 20 and 32 to the at-
mosphere. The admission of air into the
cylinder on its firing stroke will force the
plston downwardly thereon, and the revolv-
ing of the engine crank shaft 33 will cause
the shaft 16 carrying the cam 30 to rotate
and present the indicated portions thereof
alternately in sequence to the respective
valves, which will permit the air under com-
pression to alternately enter the cylinders on
their firing stroke and will permit a release
of compression from the cylinders in ad-
vance of their order of firing. On the start-
ing of the engine and after the valve 14 is
closed, the cam 30 will force the valves 18
outwardly in their bores, as before described,
where thé same will remain idle until such
time as it is again necessary to start the en-
gine. The air storage reservour is being
cha rged at all times when the engine is op-°

The valve_
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erating under its own power and when the
pressure therein balances the pressuve of the
explosion strokes of the engine the exhaust
gases will pass through the engine exhaust
manifold to the atmosplere.

- Tt will be apparent that I have provided
a compressed air starting device consisting
of but few parts which remain idle when the
engine is operating under its own power,
and are thrown into operative relation with
their actuating cam by the air pressure when
admitted to start the engine. " :

Having thus desciibed my invention what
T c¢laim as new and desire to protect’by Let-
ter Patent is:—

1. A starting device for internal com-
bustion engines and in combination with the
engine cylinders thereof, the same com-
prising a gas storage reservoir, a valve con-
trolled connection between the engine cylin
Jders and said reservoir for supplying gas un-
der pressure from the cylinders to the resei-
voir, a valve casing provided with a plu-
rality of pairs of ports, one port of each
of said pairs of ports leading directly to
the atmosphere, a connection between the
other port of each of said pairs of ports and
one of the engine cylinders, a plurality oi
valves mounted in said casing and each con-
trolling a pair of said ports, a valve con-
trolled” connection from said gas storage
reservoir to said casing for admitting gas
thereto to operate said valves in one direc-
tion, and operating means for said valves
for successively positioning the same to
open the communication from the gas pres-
suve reservoir to the cylinder whose piston
is on its firing stroke for admitting gas
thereinto to start the engine, and for sue-
cessively positioning said valves to open the
communication from the cylinder next in the
order of firing through the ports associated
therewith to the atmosphere for releasing
the compression therein.

2. A starting device for internal combus-
tion engines and in combination with the

engine cylinders thereof, the same compris-
ing a gas storage reservoir, a valve con-

trolled connection between the engine cyl-
inders and said reservoir for supplying gas
under pressure from the cylinders to the
reservoir, a valve casing provided in its
surface with a plurality of pairs of ports,
one port of each of said pairs of ports lead-
ing directly to the atmosphere, a connection
between the other port of each of said pairs
of ports and one of the engine cylinders, s
plurality of radially disposed valves mount-
ed in said casing and each conirolling =
pair of said ports, a valve controlled connec-
tion from said gas storage reservoir to said
casing for admitting gas thereto to operate
said valves in one direction, and a eam corn-
mon to all of said valves for operating the
same against the gas pressure from said

3

gas storage reservoir and for successively
positioning the same to open the communi-
cation from the gas pressure reservoir to
the eylinder whose piston 1s on its firing
stroke for admitting gas under pressure
thereto to start the engine, and for succes-
sively pesitioning caid valves to open the
communication from the cylinder next in
the order of firing through the ports asso-
ciated therewith to the atmosphere for
releasing the compression therein.

3. .\ starting device for internal combus-
tion engines and in combination with the en-
gine cylinders thereof, the same comprising
a gas storage reservoir, a valve controlled
connection between said engine cylinder and
said reservoir for supplying gas under pres-
sure from said cylinders to the reservoir, a
valve casing, a valve controlled conrection
from said casing to each of said engine cyl-
inders, valve controlled ports in said -casing
communicating with each of said valve con-
trolled counnections and leading to the at-
mosphere, a - valve  controlled connection
from the gas storage reservoir to the casing,
and means for operating said valves to suc-
cessively open to the engine cylinders in
their order of firing the communications
from said casing to the engine cylinders to
admit gas under pressure thereto to start
the engine and to successively open to the
¢ylinder whose piston is on its compres-
sion stroke the port in said casing leading
to the atmosphere for the release of the
compression therein.

4. A starting device for internal combus-
tion engines ‘and in combination with the
engine cylinders thereof, the same compris-
ing a storage reservoir, a valved connection
between an engine cylinder and the reser
voir whereby the engine on its firing stroke
will cause a portion of the burnt gases to
pass to the reservoir, a gas controlled dis-
tributing member receiving the gas from the
reservoir, a valve controlling the supply of
aas to said distributing member, connections
between said distribufing member and the
cvlinders, said distributing member includ-
ing independently operable means for con-
sonantly supplying the gas to one cylinder
and relieving the compression in only the
cylinders which are next in the order of
firing. :

5. A starting device for internal combus-

tion engines and in combination with the en-
gine cylinders thereof, the same comprising
2 storage reservoir, means for supplying the
burnt gases from one of the cylinders of
the engine to the reservoir under pressure, a
pressure controlled distributing member, a
valved connection between the reservoir and
said distributing member, conduits connect-

ing the distributing member with each of-

the cylinders, said distributing member m-
cluding independently operable means up-
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erated in timed relation with the engine for
admitting gas under pressure directly to one
engine cylinder from the reservoir through
the distribiter and simultaneously bringing
only the next cylinders in the order
into communication with the atmosphere to
relieve the pressure therein.

6. In a starting device for internal com-
bustion engines and in combination, a se-
ries of engine cylinders, a storage reservoir,
a valved connection between one of the cyl-
reservoir whereby upon the
firing of the charge in the cylinder a’ por-
tion of the gases are caused to pass to the

© reservoir, a connection between the reser-

of firing |

1,088,047

voir and the cylinders for supplying the
.gases directly to the cylinders

above the pis-

tons, and combined supply and exhaust .

valves for each of the cylinders located in
the connection between the reservoir and
the cylinders, said valves being controlled
by the pressure from said reservoir.

Ia testimony whereof T have signed my
name to this specification in the presence of

two subscribing witnesses,

DON D. MILES, J=.

Witnesses:
Hazrry A. Torrex,
D. B. Ricmarps.

five eents each, by addressing the “ Commissioner of Paiants,
Washington, D, ¢.”



