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To all whom it may. concerns - :

citizen of the United States, residing at
Worcester, in the county of Worcester and

State of Massachusetts, have invented a new

and useful Starting Device for Explosive-

Engines, of which the following is a speci-. ¢
| showing the storage chamber or reservoir

fication, :

The object of this invention is to provide
a new and improved starting device for ex-
plosive engines, particularly gas engines of

the two or four-cycle type. It is well known

that it is often very hard to start engines of
this character, particularly when the same
are cold or have been standing for a long
time. This arises usually from the dificulty

, of getting an initial charge of proper mix-

20

25

30

35

40

45

50

ture into the explosive chamber of each cyl-
inder, because in cranking or turning over
the engine, the air or vitiated charge origi-

nally in the compression chamber will not

be completely expelled and because the ini-
tial charge is apt not to remain in proper
mixture or condition to explode when drawn
into the explosion chamber.” The cranking
or turning over of the engine under these
conditions is very often a laborious and un-
successful task. v :
The object of my .ihvention is to relieve
these conditions. To this end I connect a
storage chamber or receptacle to each ex-
plosion chamber by a comparatively large
passage, which passage is controlled by a
valve or cock and which chamber is open to
the atmosphere. This additional storage

chamber is preferably provided.at its end-

with a baffle or outwardly opening checlk-
valve which does not quite come to its seat.
This additional storage chamber or reser-

voir can be made in various forms but pref-

erably is made in the form of a tube of a
length- proper to give the desired storage
capacity. "I have discovered that a tube
tends to keep the explosive charge in very

stable form. By using this arrangement,:

the engine can be very easily cranked, as the

same will not have to be turned against com-
pression and the explosion chambers can be
quickly filled with a chargé of the proper

mixture and the engine can be easily started
on the spark after a few turns.

The operation is more fully described in

the following specification.
The best form now known to me for prac-

| ticing the invejntion is illustrated in the ac-
Be it known that I, Epwarp M. Woop, a-

companying drawing, referring to which,

Figure 1 is a diagrammatic view of a
four-cylinder explosive engine of the auto-
mobile type with my invention applied
thereto. Fig. 2 is a sectional view on an en-
larged scale through one of the cylinders,
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attached thereto. Fig. 8 is a view showing =

my invention applied to the cylinder of an
ordinary stationary explosive engine, and
Fig. 4 is a detail on an enlarged scale illus-
trating the baflle or check-valve.

The invention will first be described in its

application to an automobile engine and

reference to follow this description should
be had to Figs. 1, 2 and 4. Referring to
these figures and in detail, A designates the
cylinders of an ordinary four-cylinder en-
gine of this type. Each cylinder has work-
ing therein the usual piston P. T desig-
nates the inlet valve and E the exhaust
valve. S designates the spark plug. C
designates the crank shaft which is provided
with the usual fly-wheel and with the usual
starting crank H. These parts may be of
any ordinary or improved type or form.
Connected to the top of each cylinder so as
to connect with the compression and ex-
plosion chamber formed above the piston
and between the valves is a-storage reservoir
preferably made in the form of a tube T.
The tube T is threaded into a bushing 10
which is threaded into the top of the cyl-

inder and the bushing is provided with a

valve V. The tube-T is made of a diameter

‘and of a length necessary to get the proper

capacity. A bafle or outwardly opening

check-valve B is arranged at the end of the -
tube. This valve may be made in the form

of a ball 11 which can seat on the end of the

tube T. The end of the tube is slotted or

cut away, as shown at 12, so that when the
ball is bearing on the end of the tube, the
passage into the tube will not be entirely

.closed.  The ball 11 is arranged in a cap 13

screw-threaded on the end of the tube and
is kept in place therein by a pin 14 driven
through the cap.  The arms of the valves
V may be connected to a rod 15 which may
extend to the front of the engine or to some
convenient point . for manipulation.

The operation is as follows, assuming that
the engine is of the ordinary four-cycle
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type: When it is desired to start the engine,
the rod 15 is pulled to open the valves V.
Then the engine is turned over a few times
by the starting crank H. This can be very
readily done, as the pistons do not have to
compress the charges or work against com-
pression by reason of the fact that the
valves V are opened into the tubes T and
the tubes are open to the atmosphere.
Neither do the pistons have to work against

a heavy vacuum on the descending strokes,.

because the baffle valves B do not seat ab-
solutely on their seats. Therefore, it is a
matter calling for very little physical effort
to revolve the crank shaft a few turns when
the valves V are open. On the downward
induction movement of a piston, a certain
amount of explosive mixture will be drawn
into the explosion chamber through the in-
valve. On the upward compression
stroke this mixture and whatever air or
vitiated charge was previcusly in the ex-
plosion chamber will be forced up into the
tube T. On the down explosion stroke, this
resultant mixture will be drawn back from
the tube T into the explosion chamber. On
the upward exhaust stroke part of the re-
sultant mixture then in the explosion cham-
ber will be forced out through the exhaust
valve and part will be forced back into the
storage chamber or tube T. On turning the
crank shaft over again so that the piston
will go through ancther cycle of operation,
some more of the explosive mixture will be
drawn into the explosion chamber and
forced into the storage chamber or tube T,
and after the engine has been turned over
for a few cycles, the air or spent charge
originally in the explosion chamber will
have been driven out to the atmosphere or
so thoroughly mixed with the indrawn
fresh mixtures that a charge of substantially
the proper mixture will be left in the ex-
plosion chamber. In other words, the ini-
tial air or spent charge in the explosion
chamber by the cranking previously de-
scribed, will be gradually commingled with
the fresh charges and worked out into the
tube T. After the proper mixtures have
been obtained in the cylinders in this way,
the valves V are closed by pulling on the
valve rod and then by causing the spark
in the engine on the proper cylinder the
engine will start. Sometimes after the en-
gine has been charged in the manner pre-
viously described, the valves V may be
closed and the engine may be given one or
more turns against compression, if it is de-
sired to start the engine with one or more
of the charges under compression before
sparking.

The invention previously described works
just as well on an engine of the two-cycle
type as on an engine of the four-cycle type,
as by turning the starting crank of a two-

1,021,812

cycle engine, the air or vitiated charge
originally in the explosion chambers of the
cylinders is gradually commingled with the
charges freshly forced in and worked out
into the storage chambers or tubes.

In some instances, after the storage cham-
bers or tubes T have been utilized in a man-
ner described, it may be desired to turn
the engine over against only a part of the
compression, and when this is desired, valves
R may be arranged in the tubes at any
point desired to give a partial compression.
These valves R normally are open, but when
it is desired to turn or crank the engine
against only partial compression, they are
closed and the valves V are left open.

The tubes T are preferably made of the
same length, or if made of different lengths
they are made of different diameters so that
when a plurality of tubes is used on a mul-
tiple cylinder engine they will each have
the same capacity.

In Fig. 3 the invention is shown as ap-
plied to the cylinder A’ or to an ordinary
stationary gas epgine which is usually ar-
ranged horizontally. With this arrange-
ment, the tube T’ is provided of a consider-
able diameter so that the same will not
have to be made very long to obtain the
proper capacity.

The invention can be applied to any form
of gas engine whether stationary or used
in automobiles, launches, or other locations.

Many other modifications may be made
without departing from the scope of my in-
vention as expressed in the claims.

Having thus fully described my invention,
what I claim and desire to secure by Letters-
Patent is:—

1. In a starting device for an explosive
gas engine, the combination of a cylinder, a
storage chamber of large capacity connected
thereto and normally open to the atmos-
phere at all times, and a valve between the
cylinder and chamber.

2. In a starting device for an explosive
gas engine, the combination of the cylinder,
a storage chamber of large capacity com-
nected to the explosion chamber and having
an opening to the atmosphere, and an out-
wardly opening check-valve controlling said
opening.

3. In a starting device for an explosive
gas engine, the combination of the cylinder,
a storage chamber of large capacity con-
nected to the explosion chamber and having
an opening to the atmosphere, and an out-
wardly opening check valve which cannot
entirely or tightly seat, controlling said
opening.

4, In a starting device for an explosive
gas engine, the combination of the cylinder,
a storage chamber of large capacity con-
nected to the explosion chamber thereof and
made in the form of a long tube of small
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cross. section, and a valve for controlling
communication between the storage chamber
and explosion chamber.

5. In a starting device for an explosive
gas engine, the combination of the cylinder,
a storage chamber of large capacity con-
nected to the explosion chamber, said stor-
age chamber being made in the form of a
long tube of small cross section having an
opening to the atmosphere at all times, and
a valve controlling communication between
the explosion chamber and the storage
chamber. :

6. In a starting device for an explosive
gas engine, the combination of the cylinder,
a storage chamber of large capacity con-
nected to the explosion chamber by a con-
nection having a valve, said chamber being
made in the form of a tube, and a shut-off
valve arranged at an intermediate position
in said tube.

7. In a starting device for an explosive
gas engine, the combination of the cylinder,
a storage chamber of large capacity con-
nected to the explosion chamber thereof by a
passage having a valve, said chamber being
made in the form of a tube opening at its
end, and an outwardly opening check valve
which cannot entirely close, controlling said
opening.

8. In a starting device for an explosive
gas engine, the combination of an explosion
chamber, a passage-way therefrom, a valve
controlling the passage-way, and a tubular
storage chamber connected with the explo-
sion chamber through said passage-way,
said chamber being of large capacity and
uniform in cross-section, and normally open
to the atmosphere at all times.

9. In a starting device for an explosive
gas engine, the combination of an explosion
chamber, a passage-way therefrom, a valve
controlling the passage-way, and a long
horizontally - extending tubular storage
chamber connected with the explosion cham-
ber through said passage-way.

10. In a starting device for an explosive
gas engine, the combination of an explosion
chamber, a valve, a passage-way having a
valve, and a tube storage chamber connected
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to the explosion chamber through said valve -

passage-way and controlled by an outwardly
opening valve or baffle.
In testimony whereof I have hereunto set

my hand, in the presence of two subscribing
witnesses. ‘
EDWARD M. WOOD.
Witnesses:

C. Forrest WESSON,
CargariNe 1. HarTNETT.

Copies of this patent may be obtained for five cents ‘each, by addressing the ¢ Commissioner of Patents,
‘Washington, D. C.”
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