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To all whom it may COTLCEPTL:

zen of the United Sta,tes residing in Montreal

Province of Quebee,and Domlmon of Canada,

have invented a new and Improved. Gas or
Oil Engine, of which the followmﬂ' 1S a full

clear, and exaet description.

The object of the invention is to pr owde a

new and improved gas or oil engine adapted
to be run either by gaseousor 11q111d fuel and
arranged to properly feed the gas to and mix

1t mth fresh air upon enteuno' the working
- chamber of the power- cylmdel the a,mount:

of fuel used being completely controlled by a

o0Vernor accor dmfr to the amount of work to

be performed, and at the same time main-

tions of the load.

The invention consists of certain parts and
details and combinations of the same, as will
be fully deseribed hereinafter,and then pomt—

~ ed out in the elaims.
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frame.
- chamber E to connec’u with a passage A% open-
ing into the working chamber A’ of the cyl-
1nder A, the said passage containing a check-|
valve G opening on the downstroke of the |

50D

Reference is to be had to the accompanymo‘ |
drawings, forming a part of this specification,

in which similar chamcters of reference indi- 1
‘its lower end with a pmt N, f_mmed in the

pump- cylmder N and connected with lan in-

cate corresponding parts in all the figures.

Figure 1 is a side elevation of the improve-
Tig. 2 is a transverse section of the-
Fig. 3 is-
a similar view of the same mth parts in a
Fig. 4 is an enlarged sec- -
tional plan view of the spraying devlce and
Ifig. 6 is an enlarged sectional side elevatlon |

ment
oovernor on the line 2 2 of Fw 7.

different posmon

of a modified form of pump.

The engine is provided Wlth the usual cyl--
inder A, in which reciprocates a piston B, con--

nected by a pitman C with the crank—arm D’

of the main driving-shaft D, as is plamlv'-
T the eccentric-rod S’ of an eccentrie S, having

shown in the drawmn's
The upper end of the oyhndel A forms the

working chamber A’, and the lower end of
said eylmder opens mto an air-compression
chamber E, provided with a spring-pressed.

inlet-valve E', and forms part of the engine-
A dischar ge-pipe F leads from the

iston B but closing on the upstroke thereof.

The pipe F also connects at its upper end
- with the mterlm of a V&pormnn'-chambel II |

‘arranged a pump N, containing

] surmunded by a JacketI, connected by a pipe
Be it known that I, FRANK S. WIEAD a citi--
I A'in the cylinder A, so that produets of com-
“bustion can pass from the said cylinder into
‘the pipe K at the time the piston B is in a
lowermost position and uncovers the opening -

leading to the said pipe K. The pipe K dis-

'K"With the lower end of the working chamber

charges the produects of combustion into the
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Jaeket I, so as to heat the vaporizing-cham-

berand insure a transformation of the liquid
fuel into a gaseous state. The jacket 1 1s
prowded with an exhaust-plpe L for finally

carrying off Lhe pmducts of combustion to
{ the outer air.

Adjacent to the Vapoumng-ch%mbel H is
a pump pis-
ton or plunger O, formed at its upper. end

| into a valve O, adapted to open and close &
valved air- inlet P and to actuate by suction

and pressure a needle-valve P’, connected by

‘a pipe Q, having a check-valve Q’, with a
| tank or reservoir Q% containing the liquid

fuel. The needle-valve P’ opens toward the
pump-cylinder N. The valve O’ is provided
with a central bore O2 adapted to register at

let R', formed in the casing R?of a spraying

The
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.dewee R, connecting the pump N with the
interior of the vapormnﬂ'-chambel H.

casing R? is provided at its end with a small

opening R’ through which the fuel passes in

a spray into the Vapouzmmohambel H. The

casing R? contains a screw-plug R* for form-
ing a narrow annular passage in the sald cas-
ing for the oil and air to pass through. from
the inlet R’ to the outlet R%. -

The piston O of the pump is connected with

its disk S? formed with an elonﬂ'ated slot S3

for the passage of the shaft D or any other
‘shaft driven by the engine.
“disk S*is provided with an arm St pivoted
‘| on a wheel T, secured on the shaft D, and the
‘said arm 1S plvota,llv connected by a link U

The eccentriec

with one arm of a three-armed weighted le-

ver V, fulerumed at V' on one of the spokes

of the wheel T. A spring W is secured at one
end to the wheel T and with its other end on
the outermost arm V= of the lever V, so as to
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hold the weighted end of the said lever nor- -

mally in an-innermost position, as is plainly




‘adapted to register on one side with a chan- |

. indicated in Fig. 2, the spring beingexpanded |
- upon the weighted lever swinging outward
- by centrifugal force on an increase of the

- speed of the engine. | |

In the pump shown in'Fig‘. 5 théf-eyliﬁdér
N?.has its piston O° provided with a port _04,

nel N3 opening into the upper end of the

cylinder and connected with a needle-valve
P?, connected with a supply-pipe Q?, through
which passes the liquid fuel. The air-inlet
~valve P* is adapted to be opened on the down-

stroke of the piston O°at the time the port O*

18 out of register with the channel N3 and

with the discharge-port N%, connected with

the spraying device at the inlet R’.

"The operation is as follows: The :piSt'oﬁ B,

~as shown in Fig. 1, has just passed into a

20

viously drawn in at the valve E'. When the |

- lowermost position and compressed in the

chamber E a certain amount of fresh air pre-

- piston is near the lower end of its stroke,

- this compressed air passes through the pipe
I and passage A*into the working chamber
A’ of the cylinder A to force out the products |
of combustion through the pipe K into the
Jacket I and through the pipe L to the outer

25

~alr. Atthe same time the piston or plunger O

_- 0
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..................................

1ts upward stroke opens the port N’, so that the

- contents of the pump are discharged through
~ thebore O% port N', and port R’into the spray-

ing device R and through the latter into the

vaporizing-chamber H. The fuel is at once .

vaporized therein, as the said chamber is

- heated,as previously explained,by the burned
. products of combustion, and the gas now:
passesintotheupperendof the pipe Fand pas-
sage A? s0.as.to.mix with the column- of -com--

pressed air passing into the working cham-

previouslyexplained. Further revolution of

' ~ the shaft D brings the piston B from the po-
~sition shown in Fig.1tothe end of itsupper-.
most stroke, thus immediately closing the

45

“valve Grand compressing the mixed fiel and

~alr contained in the cylinder A, and which

::5:0_

mixture is then ignited, so as to drive the
piston B down and repeat the above -de-

scribed operation. The piston O of the pump

N at the end of its uppermost stroke causes

- the valve O’ to register with the port N, as

‘descends its first action is to close the said
port N', then draw the liquid fuel into the

55

previously explained, so that as the piston

- cylinder through the needle - valve P’ until

‘allow air to pass freely into the upper end of

_60-

B ‘bore O*until the upstroke is so far completed
- as to connect with the port N’, at which time
the compressed air rushes out and carries

................................................................................
........................................................................
...............................................

the liquid fuel to and through the spraying |

As the piston rises the liquid fuel is in the

device R, in which the air and oil are thor- |

finally the air-inlet valve P is uncovered to

- elg,258

on the shaft D operates in such a manner
that when the engine exceeds the desired or

‘normal speed then the eccentric disk 8?is

~oughly mixed, to then pass through the heat- . -
ed vaporizing - chamber II to join the com- =
pressed air flowing through the pipe I and
passage A? into the working chamber of the
cylinder. The shifting eccentric governor

7'5: 

drawn toward the center of the shaft D, so

that the stroke of the eccentric-rod §'isshort-

ened or omitted altogether, and the valve O’
1s not opened or brought in register with the

port N’ and the air-inlet P, In this case the

contents of the working chamber A’ and vap-
~orizer H simply expand as the piston B de-
scends, and no new charge will be drawn into
the said vaporizer and working chamber.
~ As it is desirable that the supply-valve O’
should open the port N’ fully or not at all,a
‘new construction of the governor is neces-
sary, so as to permit the weighted arm V2 to
move its full limit whenever it moves at all,
and to accomplish this the retractile spring
Wis s0 placed thatitextends approximately =~
at right angles to the movement of the lever
'V, the arm V? holding the said spring as it =
‘passes to the rear of the pivot V', upon which
| _ | the lever V swings, so that as the said lever
“1n the pump N rises, and when near the end of |

8o
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swingsin its outward movement it alsodraws

‘the spring W closer to the center of motion, -
‘thus reducing its leverage, so that when the
speed of the engine exceeds its normalspeed

then the weighted end of the arm V? as it is 1¢
‘thrown outward has an even resistance from | -
‘the spring in its entire movement. Thus
there is an increase in centrifugal force as
‘the lever passes outward and a decrease in =~

-centrifugal force as the leverswingsinward,

sired speed of the engine. | |

- T'he mode of connecting thei'weight,e:d arm - I
‘V?tothe arm 8% of the shifting-eccentrie disk
S by the link U is such as to form a toggle-

joint between the parts, so as to bring the

V' of the weighted arm whenever the supply-

valve P'is to be opened, thus leaving the arm
free to respond to centrifugal force or to its

retractile spring W.

- Ithas been found that

vaporizing-chambers

100

............
......................................................................
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thrust of the eccentric directly upon the pivot,

placed in the path of the air passing from the -

air-compression chamber to the power-cylin-

120 L

derin such a manner that the compressed air- -
must pass through them do not maintain suf-

ficientheatfor economy, especially when run-

ninglight, and the explosions are limited, and

| for this reason I place the vaporizing-cham-
the cylinder during the remainder of the |
downstroke of the piston O, thus destroying |
- or stopping further action of the valve P’..

ber so as to be independent of this air-pas- =
sage, and the only matter passing through
this chamber is from the spraying device,
and this only as required by the speed of the
-eﬂgifﬂe'-_: L

~cable to any other form of gas or oil engine.
- Having thus fully deseribed my Invention,

125

- "T'hese improvements are shown as applied
b0 a two-cycle engine, but.are equally appli--......... .

70

90_:

80-as-to-cause-the-said-levertopass-over-its—
- im- | entire movement at any change from thede-
- ber of the cylinder by way of the pipe IV, as | S .

110
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I claim as new &nd desu e to Secme by Lettels |
Patent— -
1. Anexplosive-engine havmn‘ a POWer- (,yl- |

inder and a piston reclploeatmﬂ‘ therein, an

air-compression chamber, a passage from the,
air-compression chamber to,th_e power-cylin-.
der, a vaporizer arranged for the application |
~of heat and discharging into said passage, |.

and & valve located in said passage between

its junction with the vaporizer and the power-

cylinder, the vaporizer being located without

the path of the compressed air so that the lat-
ter will pass to the power- -¢ylinder W1th0uti
passing through the vapor 1zer. o |

- 2. A gasor 011 engine having upon its main
shaft a shlftmﬂ' eecentrlc governor,and afuel-

- pump opel.atlvely connected_to said shifting

~eccentric, and having an inlet-valve for.air

...................................

20

and a separate Inlet- Valve forliguid fuel, and

separate passages leading directly from said

valves todifferent portsin the pump-cylinder.
3. In a gas or oil engine, the combination

of a pump discharge-valve operated by the

...................................
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pump-piston, an eccentric arranged to drive
said pump plthIl, and movable upon 1135 sh&ft_ |

...................................................................................................................................

tive, to a central p051t1011 in which it is inae-

tive and a weighted arm controlled by cen-

trifugal force deuved from the speed of the | a
within the tube as to leave an annular space
between the plug and the tube, retreating

‘“near the end to a common center and a port
for the simultaneous delivery of both air and

enﬂ*me, and connected to the said eccentric
in a manner to shorten or omit the stroke of
sald pump-piston.

4. In a gas or oil enﬂ'me havmg a power-
cylinder, an air-compression pump adjacent
thereto, a passage leading from the said pump |
means for supplying
liquid fuel to said passage, a piston recipro-
cating in the power- cylinder and operatively
comlected to the main shaft of the engine, a

to the said cylinder,

disk or wheel mounted on the main sha,ft and

- bearing a weighted arm under control of cen-

trlfllﬂ'&l fmce derived from the speed of the
engine, and a shifting eccentric mounted on
the wheel or disk, and operatively connected
with the pump- plston on the one hand and
the weighted arm on the other.

5. Inanexploswe engine, afuel—pumphav-' |
ing a pump-cylinder prowded with an exit-

port and with two inlet-ports, one of which
is permanently open to the cylinder, and a

pump-piston carryinga valve contwllmn the

other inlet-port and the exit-port.

G. A gas or oil engine having a power ¢cyl- |
inder, a f uel-pump a,d-j acent .thereto,. and com-
municating with said cylinder and operated
a shifting - eccentric governor having &

weighted arm, held toward its center of revo-
lution by a spring so arranged that its power
does not increase as the Welﬂ‘ht isswung out-
ward by centrifugal force.

7. In a gas or o1l eng 1ne the combination
of a fuel-pump or valve operatwely connected
to a shifting eccentric held in position by a

swings outwardly from the center of
wheel or disk so that the retractile action of
the spring is not inecreased during Such out-
ward movement. e it

Welﬂ'hted SWlll(Tlll

arm pivoted to Q fvhe'el or: : |
| chsk, and a 1etlaet1le sp11110* 50 attached to 65

towmd the fulm um of the arm as . the latter;'

- 8. Ina
ing a compression-chamber of suitable size to

said -

70_.

gas or oil engine, a fuel—-pump ha,v- :

hold the compressed contents of the pump,

and containing a piston-valve arranged to

to said chamber.

75
cover successwely aninlet and an outlet pmt

9. In a gas or 011 engine, a fuel pump hav- -

ing a compression-chamber of suitable size to

| _contzun the compressed contents of the pump,

an outlet-port, an inlet- port for air, and

another inlet-port for liquid fuel.

vice COIlblStlIlﬂ‘ of a tube mth an mW.sudly-

projecting end perforated in its center, and

3o :

10T s gas or otl-engine;a sprayln'ﬂ'"'de=""-""="'- """""""" B
vice consisting of an annular passage tarned
back upon 1tself to the center of discharge,
and a port for the simultaneous dehvery of
both air and llqmd fuel to sald almuhl pas-
S&ﬂ‘@ | .

a solid plug with a concave end so placed |

fuel to said annular space.
12. In a gas or oil engine, a

of a passage down one side of the piston, a

cross-passage in said piston, arranged to con-
nect the said passage with the exit- pmt of the.

pump when near the end of its stroke, an air-

port, and a separate 1nlet-p01*13 for liquid fuel.
© 14. In a gasoroil engine, a fuel-pump hav-
ing an e*{tenswn of 1ts compression-chamber
fcarued along one side of -the piston or plun-
connection with the discharge-port, -
ja,nd supphed with a port for 11qu1d fuel dlS-

oer to a

chm oing into said passage.

15, In a gas or oil engine, a fuel-pump Sup-_
plied w1th two 1inlet - pmts an exit-port; a
oroove or passage in the piston thereof, con-
;nectmﬂ' with sald exit-port when near the end
of its stroke, and a passage connecting the |
‘pump compression- ehambel mth the eross-
:passaﬂ*e In the piston. |

I‘RANIx S MEAD
Witnesses: _
- LEwWIS P. MEAD,

P. GORMAN.
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| spraying de-

viee conmstmo' of a passage with an inwardly-
projecting end perforated at its center, and
an adjustable solid rod entering SEle passa,ge |
and having a concave end. - |
~ 18. Inagasoroilengine, afuel- pump whose
fcompressmn chambel is extended in the form

I10C
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