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GFOR&E W.. LEWIS OF CHICAGO "LLINOIS ASSIGNOR TO THE J. THOMPSON
& SONS MAI\TUFACTUREN@ COMPANY OF BELOIT, WISCO“TSIN

GAS @E \mmﬁ ENG-&NE,,_

| %PEGIHC&’“‘IU,IM %rmmg pm of Lietters Pa:&em; o, 621,110, dated Ma.rcih 14, 189@

#noHeation ﬁlad Tuly 15, 1885; Earle.! Ho. 55 5,078, (¥o model)

.Ta @ZZ whom it may conecern:
Be if known that I; GRORGE W, LEWIS of
| C‘ﬁm&g«)E in the coum:*;r of Cook and State of
Illincis, have invented certain new and use-
s ful Improvements in Gas or Vapor Raogines;
and I do kereby declars that the following is a
full, clear, and exact description thereof, ref-

erenco bemg had to the accompanying draw-.

ings, and- to ihe letters of reference marked
{e thereozn, which form a Dart of this speclﬁca-

mn
“This .,.wentmn reiaﬁes tmmprwemmts in
explosive gas or vapor engmes, and more par-
ticularly o single-acting engines of that class

s in which an exzplosion orimpulse takes place
- at every forward or powerstroke of the piston

and in which is employed an air-compression
 chamber which isin communication with the |

eviinder and in which air is compressed at

- to its admission to0 the cylindor Dehind the
 piston at the termination of the power-stroke

of the latter., Certain of phe features horein

illustrated and described may, h@wemr, be
“employaed in connection with engines of other
than the parficular kind deserited.

The invention may D6 more re&dﬂy nnder-
‘stem by reference to the AcCcoOmpan ymg draw-
ings, in which—

Figura 1 is. 2 View in snde ele‘mti@n of an
explosive-engine émbodying my.invention.
Fig. 2 is a sectional elevation of the same,
- taken on-line 2 2 of ¥Fig. 1,the power and gas-

supply cylinders being? shown in central lon-
gitudinal section. Fig. 3 is a section taken
upon line 3 3 of Fig. 2 siowing the upper
part of the main cyhnder in central vertical
- section,
with parts ini section, of the piston of the sup-
ply-cylinder. Fig. 5is & view in central ver-
tical section of the gasolene-pump. Fig. 6is
a diagrammatic section of the power and sup-
ply cylmders, showing the relative positions
of the pistons therein and their connections
4¢ with the crank-ghaft.
~ Asshowninssid dmwmﬂm, A mdwatss tho
- power-cylinder of the engme&and D a piston
therein, which is connected with the crank-
' shaft C throagh the medium of the pitman
g0 D. Smd eyimd@r A ig open ab m:ae-*end fmd

3¢ .
- 33

§E

each pmmr-s%mlm of the piston preparatory

Fig. 4 is & view in side elevation;

into a passage or chamber

integral with the sylinder.
-hewe%rﬁ. provided with an opening oppogite 108 |

(,Iosed at its opposite end, or at that end in’

.which the exylasmn takes pla¢e, by means of

the head A’.:"The piston Bis what is known
a8 -& “trunk-piston ” the same having the

form of a cylinder closed at one end.and the 55

pitman D being pivoted directly thereto by

means of a pivot-rod d. Surrounding the
eylinder A at its end ad,]a.c@nt,to the head A’

is an exierior casing or jacket A2 forming an
gnnular space. t% contain water for @oohng 6¢
the cylinder, as heretofore common.

'To the open ehd of tixe power-cylinder A is
secured a-hollow casing or chamber B, which

| supports the bearings e ¢ of the shaft O and

also forms a chamber within which airig com- 65
pressed at each forward stroke of the piston,

‘8aid chamber forming 2 housing or inclosure

which surrounds the erank-shaft and eonnect-
ing-rod.  Asfar 4s theoperation of said cham-

ber K as 2 compression-chamber is concerned, 70

howevar, its attachment to the open end. of
the cylinder in a manner £o form a casing or
housing for the erank is not essential; and the

‘same result may bs produced byq&, location

of the said chamber elsewhere than in the 75

‘position shown, provided it is in open commu-
rication with that end of the cylinder toward

which the piaton mevegin its forward Or power
stroke.

In the psartwn!m constmetmn illustrated 8o
the chamber B consists of a hollow casting
having apertures in its sides which are cov-
ered or closed by separate plates ', on which
are castthe bearing-gleovese. Said casingin
this instance, moreover; forms the frame of 8g
the enging, and it may be provided with any
suitable means forsupporting it on & founda-
tion or otherwise, the same being herein
shown as a.ttach_ed to horizontal and parallel
bars E?, conatituting part of the framework of go
the vehicle which this particular engine is
designed to drive. The said gylinder A is
provided at one side with & plurality of ad-

‘mission-ports ¢, which are covered by the

piston, exc@ptmg when thelatteris at the out- g3
ward limit of 1ts movement. ?ald DOorts open
A° the side and

outer walls of which are her@m shown as cast
The chamber is,
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‘the said ports which openmg is closed by a

cap or plate a', belted to the cylinder in the

manner illustrated. The passage or cham-
ber A® is connected with the compression-

chamber E through the medium of a pipe or

passage I, attached at its upper end to the.

wall of said passage A° and connected at its
lower end with the compression-chamber by
means of a branch pipe F, Fig. 1.
I is shown as extended pasb the braneh F'
and provided at its lower end with air-admis:
sion openings and with an inwardly-opening
check-valve F2.© Sald extension of the pipe
F and the valve I are for the purpose.of ad-

mitting air to the compression-chamber E

during the upward or back stroke of the pis-

ton, the ports ¢ being at such time covered

0y the piston, 80 th.:z,t air can:enter the com-
pressmn-chamber at-such time only through
the said check-valve, In the power or out-

ward stroke of the piston the check-valve F?

is closed by the air-pressure and the air is

compressed within the compression-chamber

until the piston approaches the ounter limit
of its stroke and uncovers the poris a, when

the-air theretofore compressed within the
chamber passesinto the power- -cylinder.. -
At the side 6f the power-cylinder A, in pOSl»

tion to be uncovered by the .piston ‘when it |

reaches the outward limit of its stroke, is lo-
cated an exhaust-port a?, which exhanst-
port communicates with the ezha,ust-plpe Al
leading to a desired pmnt of dischargs.
in other similar engines, said exhaust is. for

the discharge of the spent or dead -gases re- |
- sulting from the explosion,and theselatterare |
forced from said exhaust-poat at the end of |
piston - by the en- |
trance of air through the ports 4 fmm the |

the outward stroke of the

com pressmn-cyhnder

- Tonowrefertothe charﬂ‘mﬂ’ device for sup-
plying the gas or vapor to the cylinder, these |

are constructed asfollows:-Gindicatesa sup-
ply or charging cylinder which contains a

pitman I from an eecentmc I' on the crank-

open ab one end, being closed at the other by

. the head G'. The plsmn H is of trunk form,
the pitman being pivoted within the same by
pivot-rodi. J, I*Iﬂ’ 1,indicates a carbureter

50

55

constructed inp thesame manner as that shown
in a prior patent, No.'511,535, granted. to me

“on the 26th day of December 1803 Said car-
bureter is connected with the cylinder G.by |

- means of & pipe J', which leads into a tubular

~extension {32, rmlng from the head G’ of the |

60

- which enters the top
“to & point near the bottom of the same, and &
‘supply-pipe J*for the ca.rburetmghqu:ld such-

- as. gasolene. The connecting-pipe J’, which:

gaid cylmde.._ Said carbureter consists gen-

- orally of a main tank or vessel constitating the’ |

body of the carbureter, an air-inlet pipe 7,
of the vessel and reaches

lea.as tn the supply-cylinder,is conn ected with

Said pipe

| its said inner face.

‘head G',

. sion..
¢, which is attached to a valve-stem ¢’, ex-
| tending upwardly through the closed end of

‘the top ot the tank J and in the downstroke

of the piston within said eylinder delivers to
the latter the vapor-laden air produced by the
impingement of the air entering the pipes j

against the liguid held in the bobtom of the
A governing device is provided for

vessel
con trollmﬂ' the admisgion of the mixture of air

and vapor “'to the cylinder G and also a pump
forsupplying liquid to the carbureter, as will

Do hereinafter described.

To now refer more par tmulmly to the means

for deiivering the mixture of air and vapor to
the puwer-cylmder these .features are con-

structed as. follows: K is a passage leading
from the side of the Ghal‘“'mw-cylmdm G to

the power end of the cylinder A, said passage

75

80

being herein shown asformed 1 in the ad jacent

walls of the two eylinders and extending

.thmugh the cylinder-head A’, so as-toopen at,
-the inner face of said head.
end of the passage K is located a check-valve

At thedischarge

L, which opens toward the power-cylinder, -

said valve, as shown, consisting of a valve-
disk [, the margins Of which rest against an

r annuiar seat formed on.the cylmdm-—hea.d A,
| and a stem' /', to which the disk. is atmched

The said vafwe is held against the seat by a

| spring L’, preferally made of coiled form-and

located in a tubular e\tensmn al of the head

A, around the valve-stem, between a shoul-
.dar at theinner end ofisaid tubular extension

and a head at the outer end of the stem. - A
As# -
| outer end of the stem and protects the parts
.from the admission of dust .or dirt.

cap 2, applied to the extension a?, covers the

The piston H of the char"mmﬂylmder is

Q0

95

I00

provided with a passage N, extending from its

inner face toward its Outer end and opening

at the side of the piston at some distance from
The exit port or opening

&' of the said passage is arranged tocome op-
posite the passage K atthe tune when the said

-piston H igat the upper orinward limit of its.

| | stroke.
piston H, aperated through the medium of & |

To. prevent escape; of air from said
port /', the piston is shown as provided with

| .annulm packing-rings? 2 arranged at oppo-
The cylinder G, like the eylinder A, is ;
| trated, Figs. 2 and 4. -
(38 1nd1cates a check-valve loca,ted in the -
passage from the carbureter to the cylinder

| G-and opening inwardly or toward said cyl--
for supplying a. ‘mixture of air and vapor to |
the charmnmcyhnder, said carbureter being |

site sides of said openmﬂ' in the manner illus-

inder.  Said check-valveis preferably laca,ted
at the inner end of the tubular.extension G?,
being adapted -to rest against an annulan

103

110

115

20

bearingsurfaceorseat formed in the cylinder-

around the

The valve illustrated consists of a dixk

the tubular extenmou 3?and passing throngh
a bracket ¢* between which bracket and 1)
nut g% on the outer end of the stem is located

to . hold the disk normally against its seat.
Said disk usnally and in the upwmd stroko

_ﬂf the piston H is closed but in the down-

passage which leads
from the cylinder into the said tabularexten-

1'25;.

130 '

a coiled spring G- which acts by expansion
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stroke of the piston it opens. under atmos-
pheric pressure tc admit the admixture of
air and vapor coming from the carbureter
to the upper end of the said eylinder G.

The position of the parts at the time the
co?presqed charge is exploded is illustrated
in Fig. 2

18 then at the upward limit of its movement,

10

£3

20

and the piston H of the supply or chargmg |

cylinder is near the lower limit of its move-

ment and in the act of descending, so as to
draw the air into the same through the car-

bureter. At this time the port B of said
piston H is below the passage X, while the
sald passage K is closed by the upper part of
said ‘piston H, which in no case moves far
enough to- uncover said passage, the said
plston H being made of a length greater than
1ts stroke. In k1g. 6 the position of the parts
is shown at the time the piston B of the
power-cylinder has begun its upward stroke
and has moved so far as to close the inlet-
port a and to nearly close the exhaust-port
a®. At this time the piston H is approaching
the end of its stroke and the port %' has
reached the passage K, 80 as to permlt the
charge of mixed air and vapor which has

been compressed in the upper end of the

30

- eylinder.,

35

40,

45

50
- incoming air from the inlet- -ports, which will

55

“the shoulders b of the

supply or charging cylinder to eseape from
the same past the check-valve L to the power-
The piston H, with its port A/,
together with the passage K, constitute in

effect a valve by which the passage of gas or |
‘vapor to the power-cylinder 18 ‘‘controlled.”

In said Fig. 6 is shown the relative positions
of the main crank and the eceentric I', from
which it will be seen that the said crank and
eccentrie are set at such angles that the-

movement as the main piston B is starting
upward. As will be readily understood from
the above, the air compressed within the
chamber E in ‘the outward or power stroke of

‘the piston is forced through the pipe. F and

inlet-ports a into the power-cylinder when the
main piston B passes beyond and uncovers
the said inlet-ports at the limit of its power-
stroke. The quantity of air forced from the
chamber E being practically equal to that re-
quired to fill the cylinder, it follows that the

be thrown toward the head of the cylinder by
piston. as it enters the
cylinder, will drive all of the spent gas out

of the cylinder through the exhaust-port, so

- that when the piston starts back on its return

‘and has covered the inlet-ports the cylinder
- will be filled with air only. A charge of

- mixed air and gas has meanwhile been com-

pressed in the supply-eylinder G, and when
the exhaust-port has been closed, or nearly so,

by the movement of the main piston the

charge of mixed air and vapor, which is held
in the said supply-cylinder under a pressure
much greater than that of the air within the

power-cvlinder, 18 then forced into the latter
partially by expansion, which takes place as

The plston 5 of the power-cylinder.

pis-
ton H will approach the upper limit of its

soon &8s it 18 admitted to the passage K, and
partially by the direct action of the plston H,
which is preferably made. to reach the cylm-
der-head (w’ ornearlyso, inits upward strokae,

‘thereby fommn' from the suppiy - cylinder

practically all of themixtureremaining there-
in. The piston B need not completely cover
the exhaust-port a® before the charge is ad-
mitted {o the main ceylinder; but it is pre-
ferred that the exhaust-port should be fally
closed very shorily after the charge begins to
enter the cylinder in order thaf none of the
vapor or gas may reach the exhaust-port be-
fore the same is completely closed.

The ignition devices of the engine illus-
trated are of elactrical character and consist
of an electrode M, formed by a bar which is
inserted a mass of insulation m within a tube
M’, inserted through the cylinder-head, and

a lever N, pivoted in a bracket n on the head

and one end of which is held agamst the elec-

trode M by mezans of a spring ', An out-
wardly-extendit zend n?of the lever is adapt-

ed for contact wi ch the piston B, so astodraw

the lever away from the eleetrode, and thus
produce aspark atthetime the piston reaches
the inward limit of its movement.

As g further and separate 1mpmmment in

gas-engines I place over the vapor or gas in-
lot to the cylinder a perforated. plate O,which
plate 1s so arranged asto break up thesiream
of air and gas coming from the supply-cylin-
der and to parma,lly confine the same at the
power end of the cylinder and in the neigh-
borhood of the ignition device there lecated
In other words, the said perforated plate pre-
vents the incoming mixture from enfering in
the form of gstream or jet, which would pass
to-the opposite end of the cylinder, and thus
delay the mixing of gas with that part of the
air adjacent to the cylinder-head and ignit-

70

25

GO

95

I1C0C

105

ing device thereon by breaking upsuchstream

or jet and distributing the same in the part
of the cylinder adjacent to the head, so that

I1G

it will become intermingled with the air there '

located. | |

- The governing device illustrated is of that
kind which acts by limiting the opening of
the check-valve through which the mixture of

air and gas or vapor is admitted to the en-

gine, the same, as hereinbefore stated, being
applied in this instance to the inlet-valve G®
of the supply-cylinder G. Said governing
device embraces features as follows: P is a
bell-crank lever mounted on the bracket p,

‘attached to the cylinder G and having a hori-

zontal arm p', which reaches to the valve-
stem ¢’ and is adapted for contact with the
collar ¢* on said valve-stem, which collar is
located between the bracket g* and the end
of the tubular projection G%and is adapted
for contact with the end of the lever-arm p’
when the valve is moved inwardly for open-
ing the inlet-port. The second arm p?of the

11§

120

V25§

-.I 30

bell-crank lever engages an actuating-lever -

Q, which is pivoted between its ends to a
bmcket q and is connected at its opposite end
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. with a shdmg sleeve Q’ on the crank-shaft C

by meauns of aring q ' 'which engages a groove
in the sleeve, with which said lever is con-

- nected by a slot-and-pin connection in a fa-

IO

“ to hold the governor-weights inw ard]y or ad-

miliar manner. R R are two weighted gov-
ernor-levers arranged parallel with the shaft
and pivoted upon arms 7, attached to a ring
7', secured on the shaft. Said levers have
mwardly extending crank-arms R’,which en-
gage the sleeve ()" in such manner that the
sleeve is moved endwise on the shaft by the

inward and outward movement of the gov-

ernor-weights R?, which are attached to  the
free ends of the levers. Springs R3 herein
shown as of a coiled contractile- form serve

Jacent to the shaft aﬂamst their centrifugal

~ action. Said governor-weightshold the sleeve

20

30

Q' mormally in such pomtmn that the lever-.
arm ' of the bell-crank lever isfree from the
collar ¢*; but when the norinal speed of the

engine is exceeded the said 9' seve is shifted
endwise and the said arm p’ vhereby moved

outwardly, so as to limit the :xtent of open-

ing of the valve by the contact of the -said

collar g*therewith. The governing devicethus
constructed operates to lessen the amount of
‘@as or vapor-delivered t6 the chargmg- cylin-

der when the speed of the engine exceeds the
normal rate.

by lessening the admission area, so as to pre-

35

‘0

vent the entrance of the mixture rapidly
enough to fill the space behind the receding

| plStOll at atmospherie pressure, and thus pro-

ducing a partial vacuum and giving a charge

havww less than the usual quantity of gasor
vapor, accordmﬂ‘ to the degree to which the |
entrance of the mlxture has been retarded.

As a simple means of maintaining a con-
stant supply of liguid in the carbureter J, I

have provided a pumplnn' mechanism whlch is

45

co

55
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constructed as follows: Sisan upright pump-
barrel containing a solid c¢ylindric piston S,
which passes through a stuffing-box s at the
topof the harrel. Within the barrel below the
piston is placed a coiled expansion-sprin}y s,
which tends to throw the piston upwardly.

Tothe bottom of the pump-barrel are attached

suction and delivery pipes s*sd which are con-
nected with check-valves S? S3 which latter

perform the functions of the check-valves in

an ordinary single-acting force-pump. To

the casing of the check- valve s* isattached an
ml-supply pipe 8%, while the supply-pipe J? of
the carbureter is '¢onnected with the casing
of the check-valve 5% 'The pump-barrel is

located at the side of the main or power cyl-

inder adjacent to theconnecting-rod I of the

supply or charging cylinder,-and motion is

65

given to the pump-piston by means of a bell-

crank lever T, which is pivoted on a bracket
{, attached to the oylinder and which is dctu- |

ated through the lateral movement of said

| cﬁnneetmmroﬂ by meansof a horizontal arm
¢, attachod to thé upper end of ‘the' ver tical

'dar'

‘the cylinder.
and check-valve is to prevent the formation

The reduction in the chargeis |
effected by the pressure which. tends to hold |
closed, or partially so, the inlet-valve, there- |

arm of 1the bell-crank laver and éitendmd* :

outwardlyintothe path of the connecting rr-rod
The horizontal arm of said bell-crank ]ever

rests in a slot in the upper end of the pump-

piston, which latter being forced upwardly
by a spring beneath it tends to Jift the hori-

ter is: attached to a depending bar of the
bracket ¢ in the manner 111ustra.ted

As & further improyement in explosive-en--

zontal arm of the bell-crank lever and thus
throw and hold the arm ' thereof against bhe‘
‘said connecting-rod. The pump-barrel is -
shown as secured to a cross-bar s4, which lat- -

75

8o

gines of the character described I propose to

provide the power-cylinder with an inlet-pas-
sage provided with a echeck-valve which opens.
mwardly or toward the cylinder, but which |
is-adapted to close positively to prevent the .

outward escape of air or gas from the cylin-

ing the form of a pipe U, connected with the

Such passage is shown in Fig. 2 ashay-

uppel part of the cylmder and provided with

a gravity-acting check-valve u,adjacent to
The purpose of such passage

of & vacoum within the cylinder and loss of
power which would arise by the formation of
such vacuum. The presence of a vacuum
within. the cyllnder is not liable to oceur in
the ordinary running of an engine; but it may
pcenrin starting the engine ‘or in eases where

by the action of the governor no explosion

takes place, under which latter circomstances
the quantity of air within the cylinder at the
beginning of the downstroke will be that

which was. contained in the cylinder at the-
beginning of the previous upstroke, less any

quantity which may have escaped during the
act of compressing the air. It follows that

103

9c

95

100

| where an escape of air has taken place the

amount of air within the eylinder may be in- -

I claim as my invention—

1. The combination with a power-c linder
and means for supplying air thereto at the
termination of each stroke of the plston_, of

means for supp]ymg gas or vapor tothe power-

cylinder comprising a charging-cylinder con-

sufficient to fill the same at normal pressure
when the plstcm reaches the outward or down-'

TICO
ward limit of its powerastroke. '

115 -

nected with the power-cylinder by & portor

passage, a carbureting device connected with .

the inlet-opening of said ahargmg-cyhnder,

12C °

anigniting device, a check-valve in said port -

or passage and & perforated plate extending

over the opening of said passage within the |

power - c¢ylinder, and forming an ineclosure

opening into the oylinder adJacent to the ig-
niting device. .. |

2. The combination with a power-cylmder
s charging-cylinder provided with a

125

piston

and a connecting-rod through the medjum.of

which said plston is given motion from the

crank-shaft, of a carbureter 4na a pumyp;for
‘supplying liquid to the carbureter comprising
a spring - actuated plunger

a pumyp-barrel, a
therein, and a bell—erank lever,. one arm of

130
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-which engages sa,ld plunﬂ'er and the other | ence of two thnesses, thls 11th day of July,
arm of which engages the. side of said con- | A. D. 1895

necting-rod and is held in contact with the L ~
same by the spring whlch actuates the pump- - GEORGE W. LEWIS.
5 plunger.: . - Witnesses:
In testimony tha,t I claun the foregomn‘ as ~ C. CLARENCE POOLE

©omy mventwn I affix my signature, in pres- WILLIS D. SHAFER.
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