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To all whom it may conce?n
Be it known: that we, JOSEPH EDMONDSON

and JoHN WILLIAM DAWSON, both subjects

of the Queen of Great Butam residing at
Bradford, in- the county of York England,
have 1nvented an Improved Apparatus for
Starting Internal-Combustion Engines, of
which the following 1s a speelﬁeatlon

This invention 1elates to improved appa1 a-
tus for starting infernal-combustion engines

by the firing of initial and successive explo-

sive charees, the object of same being to pro-

vide an arrangement of parts which is certain:

and efficient in action.
Our apparatus is illustrated in the accom-
panying drawmgs in which—

Figure 1 is an elevation of the apparatus ;

partly in section. Tig. 2 is a cross-section
through the center of the starting- valve and
casing, showing the valve in one position.

another p031t.10n - Fig.

valve-casing.

4 18 a plan of. the

Themain eyhnder of the engine is mdwated:
The passage 2 18 the entrance for the

at 1.
explosive gas entering the compression-cham-
ber of the cylinder.

ber 12, having a suitable non-return valve,
and on the other side the chamber 12 com-
municates with the chamber of the igniting-
valve 3, the emt} 31 of which. eommumeates
with the passage 2 of the cylinder. |

20 is the plug of the valve, having a cham-
ber 32 communicating with the gas-supply
by the pipe or passage 33 and with the inter-
nal burner 34, placed in a second chamber
35, having apertures 36 and 37 communicat-
ing with the open air, as in Fig. 2, or with
the passages 31 and 38 as in Fig. 3 aceord-
ing to the position of the valve. A gap 39 in

the plug portion of the valve forms a com-
munication between the mixture-inlet pas-
sage 30 and the passage 38, as in Fig. 2, or

ThlS passage connects
with a hand-pump 6, having gas and air in- |
lets 7 and 8, respectwely, which are provided
with smtable non-return valves. { The outlet
from the pumps connects with a valve cham-

a squared piece 44. and also a roller 45.
cam 28 1s placed on the cam-shaft 29 of the

- between the passaﬂ*e 30 and the open air, as

in Fig. 3. A ““pilot- burner” 40 is formed on
the gas-supply pipe 33. Onthe valve-spindle
is the arm 19, carrying a stud to which is at-
tached the eonn ecting-rod 24,/having its other
end working on a stud Jxed In the lever 25,

which 1is pwoted at 41 on the bracket 42 and

carries a sleeve 43, on which is clamped the
lower part of the level 29, having on its end

A

engine in any convenient position, the oper-

ation of the parts being hereinafter described.

- In the lﬂ'mtlon—valve a channel 46 1s cut,

opening into the chamber 32 at 47. This
.opens communication between the said cham-

ber and the passage 31 while the valve is pass-
ing from the position shown in Fig. 2 to that
shown in Fig. 3 previous to the opening of

| eommumcatwn between the passage 31 and
Fig. 318 a similar view showmw the valve in

the passage 38 through the chamber 35.
To the end of the arm 19 of the ignition-

valve is attached one end of a spring 22 the
~other end of which is fixed to the bracket 42,

A cateh 48, pivoted on the bracket 42, is
adapted to dr op and catch a square pr OJeetlon

‘or block 48, carried by the lever 25, when the

lever 25 is moved to the left, the posmon of.
the catch belng shown in dotted lines. The
roller 45 is thus held clear of the cam 29, and

‘the apparatus 1s at rest IlOtWIt]_lSt&’ﬂdlnﬂ' the

running of the engine and cam.

The operatlon of the apparatus 1s as fol-
lows: The engine is placed a little before the
middle of the exploslon-sn oke with the cam

| 28 in the position shown in Fig. 1, with the

square piece 44 resting on 1t, as shown The
cateh 48 is raised into the position shown in
full lines.
are then in the positien sho.wn by the full
lines, the Square piece 44 resting on the cam,

"The levers 25, rod 24, and arm 19
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and the ignition-valve in the position shown

in Fig. 2.. The ‘““pilot-jet” from burner 40
belnﬂ'llﬂ‘hted it ignites the internal jet com-
ing from burner 34. The gas-valves of the
enn*mebemcropen as usual, fmms‘uartmg, the
exhaust-valve of the engine (01 a spemal ori-
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fice for this purpose) being also open, explo-

sive mixture is pumped into the eylinder by

the pump 6 until it is filled with an explosive
charge. 'The exhaust-valve is then closed,
and pumping being continued the piston is
slowly propelled by the increasing internal
pressure and carries the cam 28 in the direc-
tion of the arrow until the square piece 44
drops off the cam end. The levers 24 25 are
then drawn quickly into the position indi-
cated by the dotted lines in Fig. 1, and the
ignition-valve takes the position shown in
Fig. 3, and igniting the explosive mixture in
the channel 38 and exit 31 the flame travels
to the cylinder, the charge is fired, and the

piston is propelled. The pumping beingstill

continued, the cam 28 operates the ignition-
valve as required, the passage 38, exit 81, and

the tube connecting with thecylinderare kept

filled with explosive mixture, and a succes-
sion of impulsesare given to the piston. This
1s continued until the firing of the charge is
taken up by the ordinary ignition apparatus
of the engine. The operator then ceases
pumping, moves the top lever 25 well over to
the lett, the catch 43 drops into its dotted po-
sition, so that the piece 44 is clear of the cam,
and the starting apparatus rests till again re-
quired. Itisonly necessarythusto pump the
cylinder full of explosive mixture in cases in
which the cylinder was previously filled with
aspent charge. Ifitbealready ‘‘scavenged?”
and filled with air, the exhaust-valve is left
closed, and a charge of gas sufficient to make
an explosive mixture with the contained air
1s pumped in. This is followed up by pump-
Ing explosive mixture, as before deseribed
and with the same results.

It will be seen that any efficient mode of
ignition may be used in place of the one here-
1n deseribed.

Having thus described ourinvention, what
we claim, and desire to secure by Letters Pat-
ent of the United States, is—

1. In starting apparatus of internal-com-
bustion engines an ignition-valve having an
inner flame-chamber, a passage partially sur-
rounding said chamber, ports opening from
sald chamber and said passage and so ar-
ranged that during charging the explosive
mixture passes through said passage and that
when firing said charge the flame-chamber is
open to such passage which is closed toward
the passage leading to the charge-supply pipe.

2. In starting apparatus for internal-com-
bustion engines, and in combination, a pump;
a check-valve; anignition-valve; anarm con-
trolling the spindle of the ignition-valve; a
pivoted lever; a rod connecting one arm of
sald pivoted lever and said arm controlling
the spindle of the ignition-valve; aspring ex-
erting a constant pull on the arm of said spin-
dle; a cam-shaft on theengine; a cam there-
on adapted tocontact with onearm of said piv-

oted lever when the latter is free to operate; 65

and a catch for holding the said lever out of

engagement with said cam, substantially as
~described.

3. In starting apparatus of internal-com-
bustion enginesand in combination, a pump,
a check-valve, an ignition-valve, an arm con-
trolling the spindle of the latter, a pivoted le-
ver 29, a bracket 42 on which same is pivoted,
a rod 24 connecting the lever 25, an arm 19,
a spring connecting the arm to the bracket, a
cam-shaft of the engine, a cam adapted to op-
erate the lever and through it the ignition-
valve, and a catech for holding the lever out
of engagement with the cam.

4. In apparatus for starting internal-com-
bustion engines,the combination with a valve-
casing having a hollow valve-chamber and
passages communicating with said chamber;
one of said passages partially surrounding
sald chamber and communicating with an-
other of said passagesleading to the eylinder
of the engine, of a valve-plug in said casing
having a hollow flame-chamber, and having
an exterior passage arranged to connect the
Inlet-passage with said partially-surrounding
passage when the valve-plug is turned for
charging, and to disconnect said passages
when igniting the charge, substantially as de-
seribed.

5. In apparatus for starting internal-com-
bustion engines,the combination with a valve-
casing having a hollow valve-chamber, with
passages communicating with said chamber,
and open-air apertures in said chamber, one
of sald passages partially surrounding said
chamber and communicating with another of
sald passages leading to the cylinder of the
engine; of a hollow turning-plug in chamber
having circumferential openings therein ar-
ranged to register either with said air-aper-
ture or the openings to two of the said pas-
sages, as turned and having an exterior pas-
sage arranged to connect the inlet-passage
with said partially-surrounding passage,when
the plug is turned for charging, and to dis-
connect sald passages when igniting the
charge, substantially as deseribed.

6. In an apparatus for charging internal-
combustion engines, the combination with a
valve-casing having a hollow valve-chamber,
passages communicating with said chamber
and circumferential open-air apertures there-
in; one of said passages partially surround-
ing chamber and communicating with an-
other of said passages; of a valve-plug in said
casing having a hollow flame-chamber, and
circumferential openings therein, and having
an exterior passage arranged to connect one
of said passages withsaid partially-surround-
Ing passage when the valve-plug is turned for
charging and to disconnect said passages
when igniting the charge; a burner within
said flame-chamber of the plug and a pilot-
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burner arranged to project a flame across one
of said open-air apertures in the casing, sub-
stantially as deseribed. |
7. In starting apparatus for internal-com-
5 bustion engines, and incombination, apump,
a check-valve and a mechanically-operated
igniter all in addition to the usual igniting
apparatus of the engine, such igniter being

supplied with explosive mixture directly from |

1o the pump and giving successive explosions

B 691,206 - | £

I-independently of the ordinary firing appa-
ratus. |

In testimony whereof we have hereunto set
our hands in the presence of two subsecribing

| witnesses.
JOSEPH EDMONDSON.
- - JOHN WILLIAM DAWSON.
Witnesses: |
J. B. HOWARD,

, WALTER BRIERLEY.
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