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To all whom it may concer:

Beit known that I, RoY E. HARDY, a citizen
of the United States of America, residing at
Detroit, in the county of Wayne and State of
Michigan, have invented certain newand use-
ful Improvements in Mixing-Valves for Gas
or Gasolene Engines, of which the following is
a specification; reference being had therein to
the accompanying drawings. -~

- My invention relates to new and useful im-
provemsénts in mixing-valves, and more par-
ticularly to that class of mixing-valves de-

signed for use in connection with gas or gaso- |
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lene engines to supply the combustible mix-

ture for the charge, and has for its object to
make a valve adapted to control both the gas
or gasolene ports and the air-ports at one and

the same time, thus dispensing with the use |

of separate valves for this purpose; and to
this end my invention consists of a single suc-

tion-valve adapted to control the admission
of either gas and air or gasolene and air to

 the mixing-chamber; and the invention fur-
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ther consists of a spring-backed secondary
valve carried by the suction-valve and adapt-
ed to control the gasolene-inlet port free to
havealimited vertical movementirrespective
of the movement of the main valve, thereby
insuring the perfect seating of the same and
obviating the battering of the gasolene-valve
seat by impact of heavy parts. o

The invention consists, further, in the con-
struction, arrangement, and combination of
parts, all as more fully hereinafter described,
and shown in the accompanying drawings, in
which—

Figure 1 is a rear elevation of my mixing-

~valve detached from the engine. Fig. 2 is a
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vertical central section through the valve.
Fig. 3 is a side elevation of thesame. Fig. 4
shows a modified construction of valve.
As shown in the drawings, A is the valve-
casing, formed of the parts B C, united to-

cother by means of the tap-bolts ¢ and the T-

shaped part D, having a screw-thread engage-
ment with the part C, whereby 1 may adjust
the same-vertically. The part B is provided
with the screw-threaded cap B’ and the pas-
sage B? communicating with the eylinder of
the engine,and isalso provided with the valve-
controlled circularair-inlet passage K, formed
conjointly with the part C. |

b represents a series of air-ports formed in
the upward extension ¢ of the part C, and F

‘is the gas-inlet, opening controlled by means
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of a suitable valve Fin the gas-supply pipe F*

“The part D is provided with the gasolene-
inlet opening G, connecting with, the source
of supply, controlled by means of a suitable
needle-valve H,and has the upward extension

d, formed with the gasolene-passage ¢ and the
seat f at its upper end. | |
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1 is the main valve, made with a tapering -

head g and the stem A, cuided at its upper
end in the cap B’, and 7 is a spring sleeved on

said stem and adapted to hold said valve to

its seat, except when drawing in a charge of

the combustible mixture, at which time the

valve will be raised from its seat against the
action of the spring by the suction of the pis-
ton in drawing in a charge. |

J is a secondary valve mounted within the

0

head of the main valve and ground to a con- -

ical point of slightly-different angle than the
main valve and adapted to seat against the
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upper end of the gasolene-passage e to con- .

trol the same, a suitable spring j of consider-
ably less power than the main spring+ acting
against the rear end of the valve to hold it in
its extended pasition, a collar & being formed

3o

on the rear end of said valve to prevent the

same from being projected too far, and the

stem of the main valve is preferably made in -

two parts, as shown in Fig. 2, for purpose of
convenient access thereto. -

It will thus be seen that by having the point
of the valve controlling the gasolene-port

movable it will insure the perfect seating of

the same irrespective of any inequalities in
the main valve, or, vice versa, as the weight of
the main valve is sufficient to compress the

all were made in one piece and the valve-

seats had to be formed absolutely true, while

with my construction by reason of the valves
having a slight give and take between them
and the gasolene-valve seat being adjustable
in relation thereto and to the other valve-
seats this nicety of workmanship 1is not re-
quired. . |

 In the modification in Fig. 4 I have shown
the needle-valve H and the passage B*as be-
ing in the same vertical line, the valve-stem
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spring j and allow it to seat firmly, which -
would require the finest of workmanship if
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being guided in a 'perforated web [ in the
valve-casing, and m is an annular ring adapt-
ed to fit over the air-ports and provided with

‘an equal number of perforations,whereby the

amonnt of air to be admitted can be regu-

lated by slightly turning the same as desired. .

Having thus fully deseribed my invention,
1t is intended to operate as follows: Suppos-

- Ing the gas to be turned off by means of a
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sultable valve (not shown) and the gasolene-

valve Hopened, the engine-piston then being
made to perform its suction-stroke, by turn-
ing the fly-wheel by hand, will 1lift the main
valve from its seat, at the same time lifting

the secondary valve and drawin a new charge |

of gasolene and air, when the valve will De
returned to its seat and the operation re-
peated. Should it be desired to nse gas in-
stead of gasolene, the gasolene-valveis turned
off and the gas turned on and the operation
repeated as before.

It will thus be seen that with but the use of _-

a single valve I am enabled to run any explo-
Sive-engine equipped with my valve with

‘elther kind of fuel by simply turning on the -
one and off the other as desired.

What I claim as my invention is—
1. Ina mixing-valve for gas or gasolene en-

gines, the combination with a casing, of a mix-
ing-chamber for either gas and air or gasolene

and air having a seat, a valve for the seat, air-

- Inlet ports controlled by said valve, a valve-
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controlled gas-inlet opening below the seat, a

valve-controlled gasolene-inlet opening pro-
Jecting in proximity to the main valve and
having a seat formed at its upper end, and a

to seat against said inlet-opening.
2. Inamixing-valve for gas or gasolene en-
gines, the combination with a casing, formed

with a seat, of a valve for the seat mounted |

In the casing, a gas-inlet passage formed in

~the casing below the seat, and air-inlet ports

leading into the seat, a gasolene-inlet port
leading into.proximity to the main valve, and
a secondary valve carried by the main valve

- adapted to control said port.
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3. In a mixing-valve for gas or gzasolene en- |

gines, the combination with a casing, a valve
and valve-seat in the casing, of a series of air-
inlet ports leading into the seat, a gas-inlet
formed in the casing below the seat, a valve-
controlled gasolene-inlet passage extending
into proximity to the valve and formed with a
seat, a spring-backed secondary valve mount-

ed in the main valve adapted to control said |

passage, said valve being free to have a lim-
ited movementirrespective of the main valve.

4. In amixing-valve for gas or gasolene en-
gines, the combination with a casing, of a main

- valve, and corresponding valve-seat formed

in the easing, an air-inlet passage surround-
ing the valve-seat, and ports leading into the
valve-geat controlled by said valve, a gas-in-
let below suid valve, and a valve-controlled
gasolene-inlet extending into proximity to

sald valve, a valve-seat formed in the end of |
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said gasolene-inlet, and a secondary valve
carried by the main valv
agalinst said inlet. |

5. In amixing-valve for gas or gasolene en-
gines, the combination with a casing formed
with & mixing - chamber in communication
with the eylinder, air, gas, and gasolene pas-
sages In communieation with said chamber,
a valve-seat formed in said casing, and a valve

 adapted to said seat controlling communica-
 tion between said passages and the mixing-

chamber, and an independently - movable
valve carried by said valve adapted to control
the gasolene-passage. S

6. In a mixing-valve, the combination of a

' mixing-valve chamber for either gas or gaso-
lene, having a seat, a valve for the seat guided
| In . said chamber, valve -controlled gas and

gasolene inlet openings below the seat, air-
ports leading into the seat, said valve being

- adapted to control communication between

said air gas and gasolene openings and said

| chamber, and a secondary valve yieldingly

mounted in said valve and adapted to indi-
vidually control said gasolene-inlet opening.
7. In a mixing-valve for gas or gasolene en-

f gines, the combination of the three-part cas-

ing, B, C, D, formed with the vapor, air, gas
and gasolene inlet passages B? E, F and G,
respectively, the cap B’ and the valve I hav-

| ing its stem guided in said eap, and the spring
7 sleeved thereon, said valve being adapted

to control ecommunication between the air,
cas and gasolene passages K, F and G, and
the vapor-inlet passage 3?as and for the pur-

| pose described. | |
secondary valve carried by said valve adapted |

3. In amixing-valve for gas or gasolene en-
gines, the combination of the three-part cas-
ing, B, C and D, formed with air, gas and gas-
olene inlet openings and an outlet-opening,
the part C having an upward extension ¢
adapted to fit within the part B and formed

| with a valve-seat, and air-ports D in said seat
| and the spring-backed valve I gnided in'said

casing and adapted to said seat to control

| communication between said inlet and outlet
passages.

9. In amixing-valve, the combination with
a casing, formed with a valve-seat, and air.

| gas and gasolene inlet openings below said
| seat and an outlet-opening above said seat of

a two-part valve adapted to said seat com-
prising the spring-backed main valve I adapt-
ed to control communication with the outlet-
opening and the spring-backed secondary
valve J mounted within the main valve and
adapted to control the gasolene-inlet port,
comprising & plunger formed with a stop %

e adapted to seat

75 -

8o

Qo

95 -

J OO

10§

II1O

115

120

125 -

and the spring 7 of lesser strength than that

of the main valve. | | |
In testimony whereof I affix my signature

1n presence of two witnesses.

ROY E. HARDY.

- Witnesses:
O1T0 F. BARTHEL,
JOSEPH A. NOELKE.
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