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' 'Te ol whom, it mey concern;:

- Be it known that I, WILLIAM K AN DREW
a, citizen of the Umted States, residing at
Milwaukee, in the county of Mll‘waukee and

10

following is a specification.
My invention relates to. stertmg mecha,n-_'
ism for gas engines in which compressed air.

or other fluid 1s confined under: pressure and -
then admitted to the

IATES PATENT OFFICE.
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Speczﬁceinen ef T etters Petent

Pa.tented Eept 29 1903

State of Wlseonsm have mvented certain

new and useful- Improvements in Startin
Mechanism - for Ges—Engmee of Wthh the

means of a suppléemental valve mechanism
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, eo-

under control of the operator, for the purpose

of producing the initial strokes of the piston |
prior to the admission of explosive mixtuie
-~ with which the power cvhnl]er is regularly
supplied by any of the well-known m.eans; |
and the objects of my invention are; first to'
provide a valve mechanism simple, end cheap
1 at-
~ tain these ob]ects by the mechemsm 1Ilus-'

to construct, and positive in action.

trated  in the eccompenymﬂ‘ drewmg,
which— - -

Flgure 1is an elevetlon of a Va,lve cese, and |
‘an end wew of a cam shaft formmg Pert of a
. %es engine, and showing the manner in which

Prefer to attach my invention thereto; and

. 2 is a cross section of Fig. 1, with the

_,-ve ve mechanisin and case shown 1 in section..
Similar reference numerals refer. te like

N perte throughout the several views..
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-1 represents a portion of an engme bed

shewn in dotted lines; 2 one end of a cam
shaft deriving motion from the engine shaft |
in the usual way, and mounted in suitable
- bearings carried- by the engine bed, and: pro-
“vided with the supplemenbel valve operatmg
cams 3 and 4, the cam 3 being single, and 4
double, for a purpese to be described leter
5 represents a supplemental valve case se-
cured to the engine bed adjacent the ‘cam |
~shaft by means of bolts 6, communicating
‘with a source of com ressed air supply.by |
means of a pipe 7, and with the power cylin-

- der of the engine by means of a pipe 8 and

adapted to be ed]usted in a manner to admit
rom the starting device, or. gas from a-
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any preferred form of a valve mechanism

air
mixing chamber to the engine cylinder, at
“the will of the operator. ‘A common form of

valve 9 in the pipe 7 controls the admission
of compressed air to the valve case, and a
~ valve 10 controls an mlet port 11 communi- |
- 96 catmg with the m]et plpB 7 end the out}.et | at the end of which elther the eupplementei

ower cylinder by

shaft.

the steam is admicted at eac

i pipe 8, seld outlet pipe having its receiving

end. opening into an annular chamber 12
forming a part of the valwe case above the

valve 10. = An exhaust port 13 opens out of .
| the chamber 12, and 14 1s a valve controlling
g + said port and- hevmg a depending stem 15
guided by a bearing in the valve case, and an

| upwardly projecting stem 16 edepted to con-
“tact with the cam 3 in a manner to cause said
cam to open said valve at proper intervals in

the operation of the starting mechanism.
The inlet valve 10 is provided with an uy.-

ward]y projecting stem 17 extending beyond -

| the valve case and having a bearing therein,
and adapted to contact with the cam 4; and’
a_depending stem 18 having a bealmg ina
bridge piece 19 extending across the inlet
| openiing 20 of the nipple 21,forming a connec-

- tion between the supply plpe 7 and the Valve -
case.
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The device as shown is demgmd to oper--

have been completed; that is, with the start-

ing mechanism in eperatmn the engine
| would operate the same as one having the
two cycle type.
-ate in a manner to open the inlet valve twice

The double cam 4 will oper-

beckwerd
stroke of the plston

To start an engine e'qulpped with- my in-

',ventlon communication between the source
~of gas sup})ly and the power cylinder is first
~closed. Then the engine is turned until one
‘of the cams 4 is in position to hold the valve
110 off its seat.
‘the compressed air flows through the pott11-
_info the chamber 12 and.closes the exheuet
valve 14 and is eonduc’ted to the power cylin-
‘der by means of the pipe 8, causing the en-
gine piston to make its initial power stroke,

Valve 9 is then opened.and

ate in connection with an engine of the four
n |-cycle type, and one in which the cam shaft is
| given ‘one revolution to two of the engine

_eheft and is provided with the usual cams
,; operatwely conneced with the regular ex-
haust and inlet valves,. the exhaust valve
| being opened at each revolution of the cam

‘The- supplemental cam 3 is so lo-
. ,-ceted reletwe to the regular exhaust mech-
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‘anism as to cause the suppelmental exhaust
valve 14 to open when two of the four cycles
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"during each revolution of the cam shaft, or
| once during each revolution of the engme
| shaft, and the engine will operate precisely the
‘same as a single acting steam engine ~heréin
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exhaust valve 14 will be opened by the sup-

plemental ¢am 3, or the regular exhaust
valve will be opened by the regular means
‘employed, depending

pon their position

when the Jnitial stroke is made; the double

cam 4 operating the inlet valve twice during

each revolution of the cam shaft, and the

supplemental cam 3 the exhaust valve once.

¥hen a sufficient impetus has been imparted
to the engine the valve 9 is closed, shuttin
off the pressure of air in the valve case, an

the regular supply of explosive mixture is
“allowed to flow to the power cylinder.

As soon as. the valves 10 and 14 are re-

.lieved from the pressure of the air they drop
by gravity away from the cams 4 and 3 and

~“will remain in such inoperative position until

~ again required for use in starting the engine
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# *1. A starting

and. the compressed air be admitted to the
valve case. | ' L

“What I claim as my invention, and desire

to secure by Letters Patent, 1s: .
_ mechanism for gas engines,
including, in combination, a supplemental

valve casing having an annular chamber
‘therein communicating with a supply of

compressed air and the engine cylinder, an

_inlet valve controlling the admission of air to

said chamber and opening against the pres-

sure of air from the source of supply, a sup-
plemental exhaust port communicating with

said chamber and the engine cylinder, a valve

_ controlling said exhaust port and opening
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against the pressure of air in said chamber,

said valves being opened by a moving part of

the engine and closed by the pressure of air.

9. A starting mechanism for gas engines,

- including, in combination, a cam-shaft, a

~'sup lemental valve casing  mounted below
- 40

_ ber communicating with a supply of dom-
pressed air and the engine cylinder, an inlet :
valve controlling the admission of air to said -
~ chamber and opening against the pressure of
air from the source of supply, a supplemental |

said cam-shaft and having an annular cham-

exhaust port communicating with said cham-

ber and the engine cylinder, a valve con- |

trolling said exhaust port and ogening against
the pressure of air in said chamber, cams
secured to said cam-shaft and operative to 50
open said valves at regular intervals, - sald
valves being closed by the air pressure.

3. A starting mechanism for gas engines,
including, in combination, & cam-shaft de-
riving motion from the engine shaft, a sup- 55
plemental valve casing mounted_beiow sald
cam-shaft and having an annular chamber
communicating with a supply of compressed
air and the engine cylinder, an inlet valve

| controlling the admission of air to said cham- 60 |

ber, a supplemental exhaust port communi-

cating with said chamber and the engine

cylinder, a valve controlling said exhaust

port, 8 cam secured to' said cam-shaft and

adapted to open said exhaust port valve once-65
during each revolution of sxid cam-shaft, a

cam secured to said cam-shaft and adapted
to open said inlet valve twice during

eachr
revolution of said cam-shaft, said valves
being closed by means of the pressure of air 70
within said valve casing. |
4. A starting mechanism for gas engines,
including, in combination, a cam-shaft de-
riving motion from the engine shaft, a sup-
plemental valve casing mounted below sald 75

cam-shaft and having an air chamber, an air

conduit connecting said chamber with an
engine cylinder, an air conduit connecting

-said chamber with a source of compresseﬁ

air, a valve controlling the admission of alr 80
to said chamber, a cam secured to sald cam-

‘shaft and operative to open said valve at

Froper intervals, an exhaust valve control-
ing a supplemental exhaust port cOMMmuRni-
cating with said chamber and the engine cyl- 85
inder, and a cam secured to said cam-shatt
and operative to open said exhaust valve at
proper intervals, said valves being held 1n.
contact with said camis by means of the
pressure of air within said casing. |

-~ "WILLIAM K. ANDREW..

Witnesses: .

B. C. WAI'.E, .
W. J. CARNEY.
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