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- To all whom it may concern:
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~ FRANK §. MEAD, OF MONTREAL, CANADA,

. BPECIFICATION forming part of Letters Patent No, 528,006, dated October 23,1894, ~

- Application fled Decomber 5,189, Serial No.402,856, (Nomodel)

Be it known that I, FRANK S. MEAD, of

Montreal, in the Province of Quebec and Do-
.Ininion of Canada, have invented a new and

Improved Gas-Engine, of which the follow-

Ing is a full, clear, and exact description, ..
~ The invention relates to gas, gasoline or oil :
‘engines, and its object is to provide a new | cylinder. Inthiscombinationof VApGr pump
‘and improved engine which is simple and da- | '

‘rable in COHS,tPI_]GtiOH', very effectnre 1nop@ra,_

tion, and arranged in such a manner as to

cause a prompt delivery of air and gas to the

~working cylinder, to form thé proper explo-
‘S1ve mixture and to insure an explosion on

each stroke of the piston,

The invention consists of certain parts and

will be fully deseribed

- drawings, forming a part of this Specification,

in which similar letters and numerals of ref-

~ erenceindicate corresponding partsin all the
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- iigures, -

vation of a modified form of

~ Figure 1 is a,_sfec_t_ional side elevation of the
lmprovement. Kig. 2 is a.sectional side ele-

- ranged for supplying a duplex cylinder with

| | ._3.0

the vapor; and Fig. 4 is a diagrammatical
- view of the movement of the crank arms for

the main piston and the pump piston..
~ According to my invention, the engine is

- provided with a quick delivery gas or vapor
35 _ 1(1¢ ° 1

- communication between. the pump and the
- working cylinder being controlled both by |

pump connected to the working eylinder, the

the piston of the engineand thatof the pump.

~ Another action of this vapor pump is, in the
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case of gasoline or oil engines, to regulate
the supply of fuel, as the pump is connected

. directly with the vapor chamber into which
- thegasolineor oil is drawn from a lower level,
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so that in proportion as the pump draws the
vapor, fresh gasoline or oil is forced into

- the vapor chamber by atmospheric pressure.

o The supply of fuel is therefore made aunto-
. matic and diSpenseS ,With- a 'Separ&t@:_ pump

- forfeedingit. A small amount of air may be

- 50 admitted with the oil, to spray it, if desired.
Another action of this vapor pump is that
during the ignition or outward stroke of the

wil bed hereinafter and then |
pointed out in the elaims. = o
Reference is to be hadto the accompanying |

difiec L of vapor pump.
- Fig. 8 is a similar view of a vapor pump ar-

off between the main cylinder and the vapor

chamber, as well as the contents of the pump

[itself; which latter is not opened to the main

cylinderuntil the hot exhaust hasbeendriven
out,forced out by a charge of fresh air, thereby

‘absolutely confining the explosion to the main

| and vaporizer or vapor chamber, only the

light inflammable vapor is put into the eylin-

in the vaporizer, from which it is easily re-

moved; whereas the usual method of draw-

ing in’the vapor with a large body of air
‘takes all the impurities contained in the va-
| bor Into the cylinder, in which they are de-

~details, and combinations of the same, as |

posited.

My im prové_d" gasengme 1spromdec1 with
| the usual working eylinder A, in which recip-

closed casing A’, on which rests the lower,

is set on the frame F of the engine, as indi-
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-man C withthe crank disk D,secured onthe
‘main driving. shaft E, extending through a

cated in Fig. 1. The upper part of the casing

A’ and the lower part of the eylinder A form
a chamber or compartment A? in which at-

the piston B, and in which this air is com-

pressed on the downward stroke, the ‘com-
| pressed air being finally delivered through a
port ¢ into the upper or working cylinder A 8z
b the time the piston B is in its lowermost =~ -

provided with a piston Hreciprocating in the

‘said cylinder G, -and connected at its lower
‘end, by a pitman I, with a crank disk J se-

cured on & shaft K rotating in unison with

the main driving shaft E. In order to rotate
‘the shaft in the thanner described, I prefer-
‘ably provide the same with a sprocket wheel =~
K, connected by a sprocket chain K? with a

‘sprocket wheel K2 secured on the main driv-
‘ing shaft E, the sprocket wheels K’ and K3
‘being alike in diameter., - . =~ =
- In the upper end of the eylinder G of the
-vapor pump is arranged a valve L, adapted

oo
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| main piston communication is positively cut

_ﬁSf‘S--_H :

.60"_

| der, le.a»ving thaca;rbo'n andgummy residuum e
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~open end of the cylinder A. This casing A’

8o
mospheric air is drawn on the upstroke of - .

port bwith the cylinder &,of the vapor pump
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to connect the upper end of the cylinder G N

' with a feed pipe N leading to the vaporizing
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tube O, connected with a vapor supply pipe |

P, as is plainly shown in Fig. 1. The vapo-
rizer O is surrounded by part of the exhaust
pipe Q, connected with a port ¢ arranged in
the wall of the cylinder A,and leading to the
interior thereof. A lamp R supportedin the
exhaust pipe Q serves to heat the vaporizer
O in starting theengine and before sufficient
hot exhaust passes through the pipe Q to
continuously heat the vaporizer O.

In the cylinder G, which preferably forms
part of the eylinder A, is arranged a recessor
passage d adapted to connect with the port
b sothat the gas in the upper end of the cyl-

inder G can discharge through the said re-

cess or passage d into the port b only when
the piston H has arrived at the proper part
of its upward stroke.

The operation is as follows: When thesev-
eral parts are in the position as illustrated
in Fig. 1, the piston B is at the end of its
upstroke and ready to move downward, the
upper end of the cylinder A being filled with
an explosive mixturve. As soon asthe explo-
sion takes place, by any suitable means, in
the upper end of the cylinder A, the piston
B is driven downward so that the air in the

compartment A?is compressed; and when the
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piston nears the lower end of its down-stroke
it opens the exhaust port ¢, to permit the
produets of combustion in the cylinder A to
pass through the said port cinto the exhaust
pipe Q, to heat the vaporizer O, as previously
explained. Shortly after the port cisopened
by the piston B, the port aopens so that the
compressed air in the compartment A® can
pass through the port a into the upper part
of the cylinder A, to drive out the remaining
products of combustion and to fill the upper
part of the cylinder with fresh air. The ports
¢ and ¢ remain open while the wrist pin of
the erank disk D passes its lower central po-
sition. During the downward movement of
the piston B, the piston Hin the vapor pump
rises to compress the previously drawn in gas
in the upper end of the cylinder G, and when
finally the lower end of the piston H passes

the lower end of the recess d, then the com-

pressed gas can pass through the said recess
d to the port b and into the upper end of the
eylinder A, to mix with the fresh air therein.
The piston H still rising in the cylinder G
continues to send the gas or vapor into the
upper end of the cylinder A until the said
iston arrives at the upper end of its up-
stroke, at which time the piston D likewise
rising closes the port 0, so that further sup-
ply of gas to the cylinder A is shut off. As

the piston D now rises to its final, uppermost .

position, the piston I descends to draw in a
fresh supply of gas which is again compressed
on the upward stroke of the said piston, as
above mentioned. When the piston B moves
into its uppermost position it has compressed
the explosive mixture of air and vapor, so

is repeated. Before starting up the engine
the vaporizer O is heated by the lamp R, but

| after the engine has been run for a chort time

the lamp R can be extinguished as the hot
exhaust foreed from the eylinder A and pass-
ing through the port ¢ into the exhaust pipe
Q heats the vaporizer O sufficiently to con-
vert the oil or gasoline into vapor to bedrawn
by the action of the piston H from the vapo-
rizer O through the pipe N and valve L into
the upper end of the eylinder G. The vapor
pump draws the vapor in the vaporizer R

slightly below atmospheric pressure, SO that

more oil is forced into the vaporizer by the
atmosphere, thus constantly supplying that
amount of vapor required by the pump.

As illustrated in Fig. 2, the suction valve
in the cylinder G’ is dispensed with and in its
place a port d’ is provided, located a short
distance above the entrance of the port 6" into
the cylinder @, it being understood that the
said port b’ connects the eylinder G’ with the
main cylinder A% The port d’ is connected

‘with the vaporizer so that when the piston I’

moves downward and has uncovered the said
port d’ it draws the gas from the vaporizer.
The port d’ remains closed until the pump
piston H’ nearly reaches the end of its down-
ward stroke, when it is uncovered and the
gas or vapor rushesinto the cylinder G’ to fill
the vacuum therein,and as this port is neces-
sarily closed by the piston H’ at the time the
latter uncovers the delivery port b’ no gas
whatever can, at any time, be forced or drawn
through the pump in either direction, except
the exact amount measured by the pump pis-
ton H’. By this arrangement all danger of
fire or explosion reaching from the working
cylinder beyond the pump is prevented, and
all movable valvesthat might stick and cause
trouble are dispensed with.

As illustrated in Fig. 3, two cylinders A*
and A% are connected by ports b® and 6° with
the cylinder G* of the vapor pump, which 1s
now double acting and provided for this pur-
pose with two inlet ports e and ¢ and a
double piston H-=
is the same as with a single pump, with the
exception that it acts as a double pump and
alternately supplies both cylinders A*and A°
with measured guantities of gas.

The wrist pin of the crank disk J for the
vapor pump is set about ninety degrees in
advance of the wrist pin in the crank disk D,
in order to operate the pistons Band Hin the
manner above described, to produce the de-
sired result., By reference to Ifig. 4 the move-
ment of the wrist pin will be readily under-
stood, the larger circle representing the path
of the wrist pin for the crank disk D, while

| the smaller, inner circle represents the path
| of the wrist pin for thediskJ. Now,itwill be
| seen that when the wrist pin for the disk D
| standsat1, (itstop center) the wrist pin forthe
{ erank disk J stands at 11 or half way down to
that the next explosion starts the piston I
downward and the above described operation

its lower center at 8. Now, when the work-
ing piston B receives its impulse, as above de-

The operation in thiscase
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seribed, and the wrist pin is driven to 2, then

the exhaust port ¢ opens, and when the Wrist
pin arrives at 3 the fresh air port a opens,

~and these ports remain open until the ecrank

| _j--aﬂ'am closed. The pump piston then rises
sufficiently at 9 and 6 so as to admit gas or
- vapor under pressure to the cylinder, to mix
with the fresh air already contained in the
When the wrist pin of the disk D

- eylinder.

pin passes its lower center and rises to 4 and
5, at which time the said ports o and c are

. rises to 7, the wrist pin of the disk J stands

20

at 10 (1ts top center) and the main piston B
then closes the port ¢ and proceeds to com-
press the mixed inflammable charge until the
piston moves into its uppermost position, at

which time the ignition takes place. .
Having thus described my invention, I

Patent—

the said feed pipe,and a supply pipe extend-

~ ing to the vaporizer from a lower level, so
.- that the inflammable fluid travels to the vap-

- orizer only when the pump creates a suction

in the said supply pipe, whereby the supnly
of vapor 1s rendered dependent on the opera-
tion of the engine, substantially as deseribed.

2. A gas engine provided with a working

_cylmder a .pump barlel located ad;acent
‘thereto, a channel connecting the pump bar- 35
‘rel to the working eylinder, a feed pipe con-

| . nected to the pump to convey the inflamma-

1 thereto, a channel connecting the pump bar-
‘claim as new and desire to: secure by Letters | sagein the side of the pump barrel,said chan-

| nel extending from a point near one end of -
1. A gas engine Whose wmkmn‘ cylmdel 1S

 provided with a port for the a.dm1ssmn of the.

~inflammable vapor,a vapor pump connected
to the said port, a vapor feed pipe connected.
to the said pump, a vaporizer connected to.

nel communicates with the cylmder and the

flammable fluid is- controlled both by the 4
pump piston and by the Workmw ]_JISt{)[l sub-

| .

ble fluid thereto, p1st0ns adapted to move in
the pump ba,rrel and in the working eylinder
respectively, the ports whereby the said chan- 40

pump barrel being located in the paths of '

travel of the workmu'plstou and the pump pls- o .

ton respectively, so that the inlet of the in-

stantmlly as deseribed.
3. A gas engine provided Wlth a workmw -
eylmder a pump barrel located mdgacant |
o .
rel to the working cylinder, a channel or pas-

the barrel 1;0 a point located in transverse
alignment with .the orifice of the channel z 5

leading to the working ceylinder, a feed pipe
conuected to the same part of the barrel in -

‘which the said lateral channel or passage is
arranged, to convey the inflammable fluidto -
‘the pump, and means, substantially as de- 60
scribed, for controlling the inlet of the inflam-

mable ﬂmd to the cylmder as sef forth.
| FRANK S. MEAD
‘Nltnesses
LEWIS P. MEAD
~FRANK E. MEA_D
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