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vaporizer or gas g'euemtor
tional p1d11 view of the improvement on the | D
Figs. 4 and 5 are diagram-
matic views showing the relative positions of

line 3.3
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SPBGIFIGATIOW formmg palt of Letters Patent No. 541,773, dated June 25, 1895.
Applm&tmn filed Jannary 17, 1394 Serial No. 497,147. (No mndel)

To all whom it ma 1 CONCETTL:

Be it known that I, FRANK S. MEAD, amtl-'

zen of the United Srates at present residing
in Montreal, in the Provinoe- of Quebec and

‘Dominion of Canada, have invented a new

and Improved Gas- Lufrme of which the fol-
lowing is a full, clear, and exact description.

anewand improved gas engine, which is enn-

paratively simpleand durable in construction
and arranged to utilize the motive foree tO'

the n‘leatest advantage. -
T he invention COHSI&tS of eertﬁuu parts a,ml
details, and combinations of the same, as will

be hereinafter de‘%el"lbed and then pmnted out

in the claims.

Referenceisto be had to the d.CGOIH{)rlI}} mcr._

drawings, forming a part of thisspecification,
in wlm..h %mn]zu letters and numerals of refer-
ence indicate corresponding parts in ‘1]1 the

ficures. - |
| qure 1 is asectional su.ie elevﬂttlon of the-

Fig. 2 is a similar view of the
Fig. 3 is a see-

improvement

of Kig, 1.

the cylinder puinp crank arms, and their pis-

- tons; and Figs. 6 and 7 are b(—‘CtIOnéﬂ side ele-

ﬂthH‘S of the electrodes. -
In my improved engine presam]y to be de-

- seribed, I compress the air on the back or
- erank 81de of the piston, so as to usé the an-

o35

40
43

_I _50

nular chamber for the double purpose of con-

veying the air tothe proper chamber and also
by means of the passage of this cold air
the walls of
~the pl‘]tOI] of the (3011][)168‘%11]” cylinder are.
“kept suf

through the annular ehdmhel

iciently cool to avoid the necessity
of extending the water jacket beyond the
poweror working chamber. The delivery of
this compressad air to the working or power
chamber of the cylinder is usuall; ACCON -
plished by a passagemade in the eylinder con-
necting the compressing and working cham-

bers with each other or by means of a disk
“valve arranged in the piston.

‘The passage
mentioned is difficult and expensive to make
and-offers considerable frictional resistance
to the passage of the air. The valve in the
piston on account of being set with its spin-

__J

--1:)3,89(} filed by me on December 5, 1893.
In the head B’ of -the piston Bis arranged

same movement as the latter and consequently

is influenced to a great extent by the move-
ment of the plston the inertia of the latter
causing it to adhere to its seat at the very
time that it should respond most promptly to

the pressure in the compressing chamber.
| To obviate this difficulty I provide a special
Th(, object of the invention is to provide |

construction of the piston by which the valve
is placed so that its movement 1$ across—or
perpendicular to that of the piston, which
leaves it free to respond.promptly to the press-

‘ure of the air behind it and its own spring,
.without any appreciable detention flom the

movement of the piston.
As, 1Hustra,ted in the drawings, the ffas en-

'ﬂ‘me is provided with a eyhmler A formed In
its upper end with a working or explosmu or

ignition chamber A’; and in its lower part

_Wlth a compression: chdmber A® -somewhat

larger in diameter than the kamwcllamben
A’. In the cylinder A reclplocates the hol-
low piston B, connected by the usual pitman

C with the crankarm D’ of the main driving
%haf_t D,carrying at one outer end a fly wheel

| Ou the main driving shaft D are held
tﬁ{) eccentrics E, E’ eounected with arevers-

ing link EZ2 attaehed to the stem K’ of the.

plunger F, IGClpIOL&tll’lﬂ‘ in the cyhndel of

‘the gas qupply pump G, similar in construc-
tion to the one shown and described in my

application for Letters Patent, Serial No.

"0
75

80-'

a spring-pressed valve B% having its stem ar-

1mnfred transversely or at right angles to the

movement of the piston, so ’rha,t the said valve
is not influenced in opening and closing by
the piston’s inertia as previously mentwued

‘This valve B? serves to connect the compres-

90..

sion chamber A® with the working chamber

A’, whenever the pressure of the compressed

airin the compression chamber A? issufficient.

to open the valve B2 which takesplace at the

time the piston B moves into alowermost po-
' The lower end of the piston B is
formed with an exterior ﬂdnﬂ*e B4, engaging

sition.

the inner surface of the compression cham-
ber A? so as to form a chamber A° between

“the wall of ‘the piston B and the cylinder A;

o5

as will be readily understood by referenceto '

Fig. 1.

This chamber A® is connected by a '

~Gle or stem in line W'th the plStOI] has thel plpe A* with the outer alr and by %prma- :
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~conneected with the supply pipe G2
‘used for formirg the vapors is econtained in a
~vessel J formed in its bottom with openings
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pressed valves B® withthe interiorof the pis- | tained in the said vessel J, but as soon as the

ton B, the said valves B?® being arranged in

the wall of the piston and opening inwardly.

By thisarrangement, air from the outside can
pass through the pipe A% chamber A® and
valves B° into the hollow piston B and to the
compression chamber|A%. The working cham-
ber A’ is adapted to be connected by the port
o with a port b arranged in the cylinder G, the
ports being controlled by the plunger F hav-
ing an annular recess or groove I? so as to

‘connect or disconnect the ports @ and b with

and from each other. 'The port b extends to
the upper or compressing end G’ of the ¢ylin-

der G so that gas or vapor compressed by the
plunger I on its upward stroke passes through.

the port b, recess F? and port ¢ into the work-
ing chamber A’ at the time the said piston F
nears the end of its upward stroke.

The. compression end G’ of the cylinder G
connects by an inlet valve G* with the gas
supply pipe G° connected with the vaporizer
Il, see Fig.2. 'The valve G? opens on the
down stroke of the plunger F, to admit gas
or vapor to the end G’ of the ¢ylinder G, and
the said valve closes on the up-stroke of the
plunger. The vaporizer illustrated in Fig. 2

and forming part of the engine, is nrovided .

with a coil of pipe Il’ contained in a casing
H?* having a chimney 11% and connected with
the exhaust pipe I of the eylinder A. The

- exhaust pipe I opens into an annular c¢hamn-

ber ¢’ formedinthe eylinder A,thesaid cham-
ber being connected by the exhaust ports e
with the interior of the chamber A’. Thus,
the exhaust gases from the working cylinder
A’ pass through the port ¢ and chamber ¢’
into the exhaust pipe I and from the latter

nto the casing I? to heatthe vapors passing

through the coil of pipe H’ and the pipe H

J” discharging into a chamber J? containing
a float K carrying a valve K’, adapted to con-
nect the said chamber J? with a second cham-
ber J° from which leads a pipe J* passing
through a water jacket J5 as plainly shown
in Fig. 2. |

The end of the pipe J*outside of the water
jacket J° connects with a U-shaped vaporiz-
ing pipe L, adapted to be heated by a lamp N
contained in a casing N’ carrying the said
vaporizing pipe L. Thelatterdischargesinto
a pipe H* connected with the coil of pipe H’,
as will be readily understood by reference to
A small pipe N*provided with a valve

- N® leads from the pipe I into the casing N,

6G

and Is provided in the latter with a burner so

as to burn gas in the casing N’ instead of the

lamp N to heat the oil passing through the
pipe:L so as to vaporize the same.

The water jacket J° keeps the part of the
pipe.J* near the chamber J® cool to prevent

heating of the oll contained in the chamber |

J3, J* and the vessel J. The float K keeps

the valve K’ unseated as long as oil is con- |

The oil] :

latter becomes empty the float K will sink,
thus seating the valve K’ and disconnecting

the chambers J? and J3.

Into the upper end of the vessel J leads a

pipe O connected with a chest G* formed on
theeylinder (z,the said chest G*being adapted
to connect by a valve G° with a port G% open-
ing into the lower part of the said pump eyl-
inder . The port G° is also connected by a

spring pressed valve G® with an inlet chest

G?into which opensasupply pipe P connected
with the outer air or a source of gas supply
of any description. The valve G° opens out-
wardly, while the valve G® opens inwardly, so
that on the upstroke of the plunger F the
valve G°® opens to draw in air or gas, while on
the downstroke of the plunger the drawn in
air or gas is forced out into the chest G* and
through the pipe O passes into the vessel J,
Lo exert a pressure on the top of the oil con-
tained in the said vessel, to cause the oil to
flow through the pipe J*and pipe L to insure
proper vaporization.

Theigniting device in the upper end of the

explosion or wurking chamber A’ is arranged
as follows: T'wo electrodes Q and Q’ extend
intothesaid chamber A”and are provided with
stems Q°and Q3 respectively, mounted to turn
in the wall of theeylinder A, the stem Q?being
insulated in a suitable insulated bearing Q*,
as plainly shown in Fig. 3. On the extremse
outer ends of the stems Q*and Q3 are held
hand wheels Q° or Q° to enable the operator
to properly set the electrodes Q and Q’ in
sueh a manner as to cause their free ends

7

So

e

5

10C

either to contact as shown in Fig. 6, or to be |

out of contact as illustrated in Fig. 7, for gen-
eraling the spark to cause an explosion in the
chamber A’ of the gases compressed therein.

Thestem Q*isconnected by a wire R with the
coll R” connected by a wire R? with the eylin-
der A the said coil R’ containing a smaller coil
R?connected by the wire R with the battery S
connected by a wire R° with the evlinder A.
The small coil R*is also connected by the wire
R® with a spring T attached to and insulated
from thecylinder A, as plainly shown in Fig. 1.
Thefreecendl” of the said spring T isadapted
to be engaged by a projection or lug T? held
on the lower end of the plunger stem I’ of

 the vapor pump G so that the said stem F’

in moving into a lowermost position engages
by the Ing T?the said free end T’ to press the

latter in contact with the eylinder A, so as to.

compiete the circuit,it being understood that
the stem Q° of the electrode Q' on account of
being directly mounted in the eylinder A
takes the electricity from the latter and the
spark is produced between the free ends of
the electrodes Q and Q’. When the plunger
' moves upward the lug T? moves away from
the freeend T of the spring T so as to release
the latter, whereby the contact of the insu-
lated spring with the eylinder is broken and
consequently the current is interrupted. In

order to insure proper formation of the spark,

ICH
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50
~in the cylinder A, air 18 drawn into the com-
‘pression chamber A? through the valves B?

~hand wheels Q®and QF to enable the operator

10
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-1t 1s 'n:ecessa,ry to rub the free ends of the eleC-' I
- trodes one on the other, and for this purpose

the stems Q?and QP are provided with the

to move the free ends of the electrodes over

each other, in order to clean the eleetrodes,_

and insure a proper spark.

The 0perat10n is as follows: \Vheu the e V-
eral parts are in the position illustrated in
Figs.1 and 2,and heat is applied to the pipe
L by the lamp N in the casing N’, then suffi-

cient vapor is formed in the vaporizing pipe

II for the first few strokes of the engine. The
main driving shaft D of the engine is turned
<0 that the piston B moves downward and the
air in the compression chamber A* passes
through the valve B* in the hollow piston B

~into the explosion or working chamber A’,

20

whereby the dead air in the chamber A’ is
driven out through the exhaust port ¢, the

chamber ¢” and pipe I, and at the same time,

“the said chamber A’ is filled with pure or

30 g

35

nearly pureair.

same.

As thepiston B ascends, the
exhaust ports ¢ are covered, and the--pump

plunger ¥ with its recess F° is sufficiently

raised to open communication between the

‘poris @ and b and consequently between the
working chamber A’ and the compression

chamber G’ of the ¢ylinder G. As the plun-

oer I in its upward movement compresses.
the previously drawn in gas or vapor the lat-

ter passes through the said registering ports

into the woll-:mg chamber A’, so as to fill the
The plunger B is now at its down-
stroke so that the ports ¢ and b are discon-
nected and supply of compressed gasor vapor
- is shut off.
.80 as to compress the air and gas contained

The piston I continues to ascend

" in the chamber A’ until it reaches the Hmit

40

of its upward stroke, at which time the charge

“in the said chamber is ignited so as to drive

the piston B downward, thus giving impulse

“to the piston B to actuate or drive the. shaft

D. With the aid of the balance wheel D*the

driving shaft D 1s further revolved g0 as to
cause the erank arm D’ to move the pitman

C and piston B upward, thus repeating the

prevmus]y deseribed operation, and thus re-

cewmg an impulse at each revolution.
Jtisundersiood thatasthe piston B ascends

connected with the chamber A3 containing
the inlet .pipe A% The piston B on its de-

‘scent or downward stroke, commpresses the air
_inthecompression chamber A*until the valve
- B®is opened, and the compressed air passes

~ from the_compression chamber A* into the

6o

~pressed air from the chamber A%,
ger I in the pump has meanwhlle filled the ! wmd to 27

working chamber A’, as previously described.

1t is 1mderstood th% this takes place at the

‘time the plston B uncovers the exhaust ports |
¢. By this arrangement, the remaining ex-
-haust and burned produets in the working
“chamber A’ are driven out through the ex-

haust ports ¢ by the incoming fresh com-

,_c-hown and deseribed, I require
‘between the vaporizer and the oil in the ves-
sel J to be absolutely free from pumps, valves

livery port at 7.
e | compresses the mixed air and gas from 7 to
1, and the vapor pump plunger i proceeds 1n

“with the two eccentrics It and E’. _
piston leaving itstop center 1’ proceeds down-.
whem 1t uneoverg the e&haust |

‘The plun-

chamber G’ with a certain quantity of gas or

vapor drawn in through the supply pipe G
and this gas or vapor is finally emnpwssed

on the upward stroke of the plunger, to be

admitted into the chamber A’ 48 soon as the
plunger has moved upward sufficiently to

move its recess F? in register with the ports a
and 0.

covered the exhaust ports ¢. The redunced

end or stem F’ of the plunger F working in,

This takes pla(*e at the time the pis-
ton Bis onits upward movement and has just

70

the lower part of the eylinder G of the pump,.

has forced asufficient quantity of air into the

vessel J to replace the amount of oil which
has flowed through the vaporizer, so as to

30

maintain in the said vessel a -slitrht nressure -

above atmospheri¢c’ pressure.  When the
pump planger K draws into and
chamber G w1t11 the vapor from the vapor-

izer, then the pressure is somewhat relieved
| 'llowinfm little more oil to be forced into the
vaporizer from the vessel J, and the oil now.
coming in contact with the heated surface of
‘the vaporizer is converted into vapor, thus
re-establishing the pressure in the vaporizer
“and prevemmfr further flow of oil until more

vapor is withdrawn from the vaporizer.
It is understood that in my v&porwer as
the pipe J*

or other obstructions to the free flow of oil
between the said two parts in either direction,

50 as to maintain a slight air pressure above
the oil in the vessel J. Now, as the vapor is

drawn from the vaporizer and -the pressure
reduced at that end, the oil will low to the
heating surface and vaporize to maintain the
same pressure in the vaporizer, as-in the oil
vessel J, and in c¢ase the oil fmm any Ccause
should flow forward too freely, then an excess

of vapor would be generated, driving the oil
‘back to-the vessel Jzand away 'from- the heat-

mn' surface. - |

J_):y reference to the dla,wlmn bhowu In E 12.
4,1t will be seen that When the main piston B
leads {o top center position at1 and proceeds

“downward .to.2, then it uncovers the éxhaust

ills the

go

95

[CO

110

115

ports ¢ to finally pass to its lowermost posi- -

tion at 3.

On its upward stroke the exhaust

ports are closed at4 at a time when the vapor -

pump plunger If has arrived nearits top cen-

ter to open the delwely port at 5 to pass
finally its top center at 6 and to close its de-
The main piston I then

the meantime to draw in and cCompress an-

other charge leady for delivery at 5, as a,bov
described. |

By reference tothe th.;t{rt'am shown in 1'I lf'f

5it will be seen that the engine isreadily re-
versible by c¢hanging the movemeut of the

120
125

150

plunger F, by reversing the lever 12 connected

The main
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ports, and passing its lower center at 3’ closes | pipe near its connection with the said vessel

the exhaust ports at 4/, at the time when the
vapor pump plunger F, having arrived near
its top center, opens its delivery port at 5’,

‘passes its top center at 6’ and closes its de-

livery port at 7’. The main piston B then
presses the mixed air andgasuptol” and the

vapor pump proceeds to draw in and com-

- press another charge ready for delivery at 3.

1o
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Having thus fully described my invention,

I claim as new and desire tosecure by Letters

Patent—

1. Agasengine, comprising a cylinder hav-
ing a working or explosion chamber and a
compression chamber, a hollow piston recip-
rocating in the said cylinder, and provided
with a flange in the compression chamber so
as to form an annular chamber between the
piston and the wall of the eylinder, said an-
nular chamber communicating with the outer
air, and inwardly opening valves arranged in
the wall of the piston to admit air from the
sald annular chamberinto the interior of the
piston, substantially as deseribed.

2. A vaporizer, comprising a vessel adapted

o contain oil, an outletin the wall of the ves-

sel, a float arranged in the vessel, a valve
operatively connected with the float and open-
ing inwardly into the vessel, to close the out-
let when the liquid sinks to a predetermined
level, and a vaporizer proper connected to the
outlet by meansof a pipe having imperforate
walls, so that the pressure of the vapor gen-
erated in the vaporizer will control the out-
flow of oil from the oil vessel substantially
as described.

3. In a gas engine, the combination with a
vapor pump, of a vaporizing pipe connected
withthe suction end of the said pump, a vessel
containing oil for sapplying the said vaporiz-
ing pipe therewith, means for heating part
of the said vaporizing pipe to vaporize the oil
supplied from the said vessel,and a connec-
tion between the said pump and the said ves-
sel to supply the latter with air to force the

oil through the said vaporizing pipe, sub-

stantially as shown and deseribed.

4. In a gas engine, the combination with a
vapor pump, of a vaporizing pipe connected
with the suction end of the said pump, a ves-
sel containing oil for supplying the said vap-
orizing pipe therewith, means for heating part
of the said vaporizing pipe to vaporize the oil
supplied from the said vessel, a connection
between the said pump and the said vessel to
supply the latter with air to force the oil
through the said vaporizing pipe, and a float
valve for disconnecting the said vaporizing
pipe-and vessel at the time the latter empties

‘of the oil, substantially as shown and de-

scribed. o

5. In a gas engine, the combination with a
vessel adapted to contain oil, of a vaporizing
pipe connected with the said vessel, and a

l

|

!

65 water jacket surrounding the said vaporizing |

to prevent heating of the oil in the vessel,
substantially as shown and described.

6. A gas engine, provided with a vaporizer
comprising a continuous closed pipe sur-
rounded for most of its length by the exhaust
from the engine, and arranged to permit the
free flow of the oil from and to the oil storing

70

vessel, the said pipe being supplied with oil

as vapor 18 withdrawn therefrom, substan-
tially as shown and described.

7. A gas engine, provided with a vaporizer
comprising a continuous closed pipe sur-
rounded for most of its length by the exhaust
from the engine, and arranged to permit the

| free flow of the oil from and to theoil storing

vessel, the said pipe being supplied with oil
as vapor 1s withdrawn therefrom, and a de-
vice, substantially as desecribed, for heating
part of the said pipe to change the oil into
vapor, ag set forth. - "

8. A gas engine provided with a vapor - .

pump, comprising a ¢ylinder connected with

| a gas supply at one end, a plunger recipro-

cating in the said cylinderto draw in the gas
and compress thie same, an airchest arranged
on the said cylinder and connected with an
alr supply, and provided with an air inlet
valve and an air discharge valve, so that the
sald plunger draws in air and discharges the
same at the time it draws in gas and com-
presses the same, substantially as shown and
described. |

9. A gas engiue, provided with an ignition
device comprising two electrodes that are

normally stationary when the engine is in

operation, and spaced so as to produce aspark
between them when an electric current of

75

30
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sufficient potential is sent through them,

stems carrying the said electrodes and pro-
jecting to the outside of the engine, the stems
being journaled in the walls of the cylinder,
and being movable with the electrodes for

the purpose of adjusting the latter, and of .

occasionally bringing them into frictional
contact to clean their adjacent surfaces, and
thus insure the formation of the spark, the
electrodes being adapted for electrical con-
nection with a secondary coil, and a contact
making device, separate from the said elec-
trodes, adapted to be operated by one of the

moving parts of the engine and to be con-

[05

11O
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nected with a primary coil, and a source of

electrical energy, substantially as deseribed.
10. In a gas engine, the combination with
the main driving shaft, of two ececentrics held
on the said shaft, a reversing link eonnected
with the said two eccentrics, and a vapor
pump having its planger connected with the
said reversing link, substantially as shown
and described. s |
FRANK 8. MEAD.

Witnesses:
LLEwiIs P. MEAD,
FRANK . MEAD., Vo
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