~ (No Model.) o o 4 Sheets—Sheet :'1. :
~ GAS ENGINE.
- Patented Nov. 17, 1896.

No. 571,534,




- (No Modsei.ﬁ)- B "4 ._Sh'eets-'—-.-Sh'ee-t' 2.
' - G W LEWIS SR -
' GAS ENGINB o

No. 671,634, o Patehted Nov 17 1896

N

T

,J

i

.- : ) l
i

=
T P

| | L7 o 7_&&/62522/"
1 7%5&7 o . &/ea-r € aaZUfgéEvaza .

THE NORRIS PETERS €0., PHOTO-LITHO., WASHINGTON, D. €.




(No Model.) R S & Shoste—sheot 5.
- GAS ENGINE.

No. 571,634. Patented Nov. 17, 1896,

I

|
~
5 LN pd
X
o

HHH'HH.EE'*- ]

hhhhhh

}zzy’é:
%ﬁgﬁﬁﬁffi:::£15f7*
' ﬁ@@mfﬁﬁmﬁm.t§ﬂ 

%?f"—“;”-f

NN
(&

W

THE KOARRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D, €,




_?(NOMbdel:) ' o . ' :-;4'_Sheeﬁs~—-5h99t 4. '
- -~ G. W. LEWIS. .
~ GAS ENGINE.

No. 5-71,534- B Pa,tented Nov. '17, 1806,

3 i
- 0
i . ", -
'p-l-‘l-—--—
—eon
-
e e e p— o oy

Ny
N
M,

S r---u-ll----n—l-—-—-—-—-———
. S A gl s weE ey W W T W W
- . . . 4



UNITED STATES

PATENT

OWFI CE.

GEORGE W. LEWIS,

O CHICAGO,

TLLINOIS.

GAS'-EN.G INE.

SPECIFICATION forming part of Letters Patent No. 571,534, dated November 1‘7’ 1896.

_Apphca,tl_on filed August 4, 1893, Serial No. 432,343,

(No model.)

To all whom tt may concern:
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Be it known that I, GEORGE W. LEWIS of
Chicago, in the county of Cook and Stdte of
1ilinois, have invented certain new and use-
ful Imm ovements in Gas-Engines; and I do

hereby declare that the following is a full,

clear, and exact deseription the1eof refer-
ence being had to the accompanying draw-
ings, and to the letters of reference marked

’ohel eon which form a par t of this speelﬁea—

~ tion.

20

The improvements herein described .:111d
claimed relate in part to speed-governing de-
vices and in part to electric igniting devices.

The first of sald improvements has for its

object to provide a practical construction
and method by which an explosion may be
made at each alternate stroke of the piston
instead of sometimes at longer intervals and
whereby greater steadiness in the operation
of the engine and in the appl*'e&tmn of 1t&,

- power are attmned

23

The second of said 1mp10vements has for

its primary object to provide an improved
electric-spark-producing mechanism which

may be conveniently operated by hand and

 at will to facilitate the starting of the larger

30
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~ end view of the same. ,:
enlarged, in vertical section of line 4 4 of Kig.
1. I‘w‘ 518 a mmﬂaﬂy enlarged detall view
Fig. 6 is an
enlarged horizontal seetwn of certa,m parts
apphed to the rotating exhaust-operating
shaft, taken in the plane oi the meeting faces
of the rear bearing, which supports said shaft, |

_- ‘o
‘ Fig. 7 is a vertical section of said shaft on

sizes of engines without the applleatlon of

manual f01 ce to the erank-shaft.

The nature of these improvements will be

made plain by the following description of
the accompanying drawings, whwh 1lustrate

one practical embodlment thereof, and the
appended claims define the 1mprovements as

thus or otherwise embodied.
In said accompanying drawings, Flﬂ'ure 1
18 mainly a side elevation of a gas-engine

contalning the improvements relatinﬂ' to'the, |
igniting d;]ild governing devices, the sectmn-
of the crank- shaft bemﬂ* taken on line 1 1 of
Fig. 2 is a top or plan view of the
ig. 3 is an

Kig. 3. _
construction shown in Iig. 1.
IFig. 41s a detail view

in the Seetlon-lme 5 5 of Fig. 1

the same scale and in the lme 77 of Fig. 6,

‘side 14,

| shovs ing cer tmn adjacent par s in 51de eleva-

tion. [‘W 8 is an enlarged vertical section
of the feed and ignition ohest in the plane of
line § 8 of Fig, 3 Fig. 9 18 an enlarged vel-

tical section of the ex:haust valve . 011est in
the plane of line 9 9 of Fig. 2.

KFig. 10 is an
enlarged section in the 11116 10 10 of Fig. 2,
IOOLIHG toward the adjacent fly-wheel. TFig.
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11 is an end view showing the vaporizing de% |

vices preferably employed when hydrocar-
bon vapor is used instead of gas to make the
inflammable mixture by explosion of which
the machine is propelled.

- The same designating-letters are applied

to the same pmts in all figures of the dr' aW-

ings.

A llllethBS the frame or bed of the ma-
chine: B, the piston-cylinder; C, the erank-
shaft; 'DD, fly-wheels, and £ a belt-—piﬂley

on said shaft.

posite sides of the closed end of S&ld cylin-
der, as best seen in Figs. 2 and 3, the former,
B’, containing the supply-valve 133 0ﬂetl1er

'Wlth the electwdes of the ignition mechan-

ism, and the latter, B2 contmmnﬂ* the ex-
haust-valve B* in. the pa,lt 1e&dmn‘ from the
eylmder B.

B®is a supplv—mpe for gas or vapor and

air leading to the chest B’ from a suitable
mlmnn'-cllmnbel or other source of supply,
and B is an exhaust-pipe leading from the

chest B* to any suitable point of dmehaa ge.

- The supply-valve chest B’ has two cham—
bers b b', Fig. 8, the latter of which commu-

The cylinder B is provided
with two chests B’ and B?, arranged on op-

70
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nicates Wlth the interior of the power- -cylin- -

der B through a suitable passage 0% Fig. 5,
and the fmmer of which receives the sup]ply--
pipe B® as shown in Fig. 8,

The electrodes of an electric 1o nition mech-

anism are shown in Figs. 5 and 3 as being |
present in the ehamber b', and they consist

of the rotary cam-shaped electrode K and the
non-rotative electrode ¥'. .The former, F,

00

consists of a head 7, carried within the cham- _

ber O’ on a rotating shaft f/, which extends

out of said chambel to commume&te withits - '

driving devices. Said head 7 has a promi-

100

nence f2 on its ecircular face, which promi-

nence has an inclined side /3 and an abrupt.
The electrode ' to codperate with
‘| this form of the electrode T consists of a
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spring /7, arranged at right angles to the axis |
of I and adapted to yield as:it is pressed by.

the ineclined side of the rotating electrode T,
to be held in tension while the prominence 1
passes in contact therewith, and to be sud-
denlyrelaxed as it passesoff said prominence
at the abrupt shoulder f* of the latter. The
1gniting-spark is emitted upon this termina-

tion of contact, and the break of connection

is timed to followthe compression of a charge
of gas or vapor and air within the cylinder
I3 and at the commencement of the following
outstroke of the piston within said cylinder.

The spring-electrode F'is shown supported

upon an adjustable metallic bar 7% which is
serew-threaded and passes out of the cham-
ber 4" through an:insulating-body of closely-
compressed asbestos or equivalent material
with which its serew-threaded surface en-
gages and affords at its outer end the neces-
sary connection. with a current-wire 7. In

addition to performing its function as an

electrode the spring 73, by its pressure on the
outer face of the head ¥, serves.to force the
rear face of the latter tightly against the ad-
Jacent inner surface of the chamber B’, thus
forming a seal between the chamber and the
journal-aperture through which the shaft 7
passes, by reason: of which I am enabled to
dispense with any form of stuffing-box or
packing around said shaft, and whereby the
erosive. action of the exploding gas or vapor
on the. journal-bearing is prevented. The
opposife current-wire /8, Figs. 1 and 3, may
be connected with. any part of the machine
in. metallic connection: with. the electrode F.
For the timely rotation of said electrode I
the following devices are shown:

(x 18 a shaft mounted in bearings. g ¢’ at

the side.of the machine and provided with. a

worm-wheel g%, which is engaged with a worm
g® on: the cranlk-shaft.
carries a pinion ¢ which, through an idle-
pinion. ¢°, drives a.pinion g®on the outer end
oL the electrode-shaft /. The connection of
the pinion ¢° with the shaft 7' is made ad-
justable through the medium of a segmen-

tally-slotted plate 77, secured to said shaft and

fastened:to the pinion by a.clamp-screw pass-
ing through the slot, as indicated in Fig. 4,
and: by this - means the time of producingthe

1igniting-spark may be nicely adjusted with
respect to the position of the piston within

the cylinder B. .
Forthe purpose of permitting manipulation
of the rotating electrode F independently of

the.movement of the crank-shaft and shaft

G- (as, for example, in starting a larger size
of the engine) the initial pinion ¢*is made
loose on:the shaft Gand is seeured to a sleeve

G/, which is also loose on said.shaft and which
carries a spring-pawl g7, arranged to engage

a singlenoteh ¢°in the periphery of said shaft,
as indicated 1n Figs. 6 and 7.
has a milled surface, as shown, or is other-

wise adapted to be turned by hand, so that

atter a charge of the explosive mixture has

This. shaft G also.

This sleeve:

been pumped into the cylinder behind the
piston, by any of the ususal or other suitable
devices, (not shown,) the electrode F may be
rotated by hand and an explosion produced
to start the crank-shaft. Upon the rotation
of said shaft and its connected shaft G and
release of the sleeve from the hand the shoul-
der on the shaft G engages the pawl in said
sleeve and puts the pinion-gear and rotary
electrode in regular and timely motion.

The worm-gear is shown as being adapted
to give one rotation of the shaft G for two of
the crank-shaft, for the purpose of giving ig-
nition for every alternate stroke of tlie piston
and for also giving exhaust of the contents of
the cylinder on every alternate stroke, as will
presently be described, the exhaust being also
controlled by said shaft.

IFor the control of the exhaust-valve B! in
the regular operation of the engine the shaft
G carries the cam II, which strikes down-

wardly upon one endof the centrally-pivoted

lever Il', that in turn bears upwardly at its
opposite end against a shoulder /» on the
downwardly-directed valve-stem /' of the
valve B*, a spring /* being connected to said
valve-stem to return the valve promptly to
its seat. 'The cam II is carried by the shaft
Gthroughthe medium ofasplined and length-
wise-movable sleeve 1%, as best shownin Fig.

6. The sleeve /i* also carries a short cam pro-

jection it opposite the cam H and a little out

of the central plane of the latter, the said

shorter cam passing in the regular operation
of the engine clear of the lever ', but being
adapted to be brought into position: to en-
counter said lever by the lengthwise move-
ment of the sleeve /%, It is the object of this
shorter cam projection /* to discharge about
half the charge within the cylinder prelimi-
nary to the full compression of the remaining
portion of said charge in the starting of the
engine and to prevent the arrest of the erank-
shatt by reason of insufficient momentum in
the fly-wheels to compressa full eharge. To
bring the shorter cam. into action with the le-
ver II', I have provided a screw H?, threaded
axially into the adjacent end of the shaft G
and provided with a. collar /2°, which is ar-

ranged to bear outwardly against an inturned

flange /' on the outer extremity of the sleeve
i’.  The protruding end: of the serew II?is
provided: with a milled head or other similar
device /', by whichit may beseized and turned
by hand. or held from rotation while the shaft
( rotates. Retraction of the screw H? ob-
viously slides the sleeve h° and its cam out-
wardly with respect to theshaft G, when said
shaft is not in motion, and the holding of said.

scerew: from: rotation while the shaft G rotates

serves to run the scerew into the shaft andto

‘slide the sleeve backwardly upon the shaft G-

In-addition to-the cams described for oper-
ating the exhaust-lever 11’ the shaft G has

further mounted: thereon a loose hand-lever
I, which is provided at its inner end with an
arm I', having a stop projection ¢ upon the
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- upper part of its fre;e-em*emity, " The lever |

H'isalsoprovided with aprojection I?, (which
in this case also serves as the axis-pin for the
support of a friction-roller A% ) against which
the arm I’ of the hand- lever I strikes. By
ralsing the outer arm of said hand-lever I

the arm I’ of said lever depresses the adjacent

~end of the valve-lever H', and such depres-

IO

- and momentum of the

20

sion of said lever may be carried far enough
to bring the pin or projection I? over the end

of the arm I' of the hand-lever and against -

the stop projection thereon, in which position

of the hand-lever the V&lVG lever H'is locked

and the valve B*is held raised from its seat.

T'his hand-lever serves the obvious purpose

of allowing the crank-shaft to be rotated by
hand w1thout compression of fluid behind the
piston actuated thereby and a desired speed
fly-wheels to be ob-

tained preliminary toimposing any resistance

- of compression upon the piston in starting the
engine.,

This device is therefore es pecmlly
ﬂdapted tofacilitate thestarting of the smaller

- sizesof the engine and to aecomphsh the same

30

useful 1esu1t In starting the medium and
larger sizes when initial 1110131011 1S given by
fowe applied to the fly-wheels and prelimi-

nary to the use of the half-stroke exhaust de-
vices already described in such sizes or un-
der such circumstances as require the use of

- the latter in connection with the hand-lever.

35

trated,

- The 'speedé-ﬂovelnm mechanism, as illus-
a rock-shaft K, havmn' a -

comprises
lateral arm K’ proj ectmfr beneath the supply-
valve B® to engage the &tem k of said valve,

(see Figs. 1, 3, and 8;) a cam K?on the cr anlc-

shaft coopel ating with the cam-surface on the

'contlfmous face of the hub D' of the adjacent

| ,',-ﬂy—wheel D; a loose eollar K2 on the crank-

~ the eentufuoal action of said Welﬂht

shaft, acted upon by the cam K*; a yoke-lever
K4, eommumeatmn‘ motion from the collar K3
to the roclk-shaft K and a centrifugal gov-
- ernor-welght ICC,
~and eonneeted Wlth the cam K* 1:111011011 a

mounted on the ﬂv wheel
link I£% and a spring K7 arranged to oppose

yoke-lever K* is connected by a link %' with
a vertical arm %* on the adjacent end of the

- rock-shaft K, and a cushioned spring %3 is in-

50

serted between the apertured end of the arm

K" and the adjustable nut or shoulder %* on
the valve-stem %.

In this construction of the

- governing devicesthe arm K' of the rock-shaft

55

- the engine is obtmned which is of the utmost

- outstroke of the piston.
bo
- to the proportions of ¢
anditis exploded at eﬂ,eh active stroke, which
each alternate stroke of the engine, and

'Ix limits the helﬂht t0 which the inlet-valve

B? may be raised by suetion produced in the

outstroke of the piston within the cylinder B,

and consequently regulates the quantity of
explosive fluid taken into the cylinderinsuch

mitted is of substantially uniform gquality as
gas or vapor and air,

IS
the force of the explosion is varied according

‘to the quantity of such fluid so exploded. By

this means an exceedingly uniform speed of

The

‘grades of liquid. .

The fluid thus ad-

importancein all classes of work to which the
engine may be applied, but is especially im-
pertant in the pr oduction of incandescent
electric llﬂhtmg, in which it is found that the
light produced is of substantially perfect uni-
for mity. The spring £°is not absolutely in-
dispensable,but, servingasa cushion between
the shoulder or nut x* on the valve-stem k
and the arm K’ on the rock-shaft, it contrib-
utes to the uniformity of action justexplained

and prevents noise of the otherwise contact-

ing parts. |
. L Fig. 11, 1epresents a hydrocarbon vap-
01*1261* or carbureter which may he employed

when hydrocarbon vapor is to be used instead

of gas to form an explosive mixture with air-
In this vaporizer a practically constant level
of the liguid to be vaporized is preserved by
the provision of an inlet-pipe I, leading from

pipe ', the open mouth of which stands at
a deglred height within the carbureter ves-
sel I.. The top of said vessel L is closed, and
the upper part of its interior cemmunic‘ates
with the supply - pipe B® of the engine.

T'hrough the top of the vessel L entersan air-

Supply tube L?, which is vertically adjustable,

and the open lower end of which may there-
fore be made to approach or recede from the-
surface of the liguid at pleasure, & set-screw
I? serving to hold the air-tube L? at any se-
lected p051t10n This construction is substan-

‘.mlly that set forth in my allowed applica-

therein stated.
The inflow of air mto the ealburetel L is

7 O
75

30

a low tank 1.2, through a pump? or fr@m an
elevated tank, as prefeued and an outlet-

90

95 

100

tion for patent, Serial No. 384,876, and has
the mode of opelatmn and. the advantages_

105
‘induced by the suction of the engine in op-
eration, and the violence of the lllﬂOWIH'T air

upon the surface of theliquid varies mversely .

with the distance of the mouth of the inflow-

‘tube from the surface of the liquid. If the

110

liquid have low ' volatility therefore, the

mouth of the tube I3 will be set nearer 130 the

surface of the liquid; and vice versa, and

thus the quantity of vapor taken up by the

‘airmay be nicely varied and a desired strength

of explosive mixture obtained from dif

115
erent L

- T'he adj ustablhty of thein-
| ﬂow-plpe L’also has utility in connection with
the starting of the engine, the slower initial
movement of the p1st011 and the consequent
less violence of the inflow of air being com-
| pensatable by the ad]ustment of the mouth

120

of the inflow-tube into closer proximity with '

thesurface of theliquid, the tube being raised

to a greater distance than the llqmd as the

125

speed increases and beéing finally set in the
position where in the reﬂ'uhl opemtlon of

igniter which may be used in the ordinary
way v

when the electrie wmtmn‘ mechanism

| the engine it ma,y be found to n‘we the best '
T esults |

M replesents the rod of an meandeseent 130

1llustrated is not employed Sald rod will of -

-course be mclo‘sed w1th1n a chlmney and
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heated by a Bunsen burner in the usual way.
As no valve is employed between the igni-
tion-chamber and the interior of the power-
cylinder, the ignition of the successive
charges will be effected by the incandescent
burner at the proper point in the movement
of the piston by adjustinent of the tempera-
ture of the incandescent rod M, also in the
usual way.

It is obvious that the improvement in the
governing mechanism and that in the elec-
tric igniting mechanism may be employed in
connection with the use of either gas or vapor
1n the explosive compound and generally that
some of said improvements may be omitted
and another or others retained.

Ior brevity the term ‘‘ gas-engine” is em-

ployed in the following claims to include the

apparatus described without reference to
whether gas proper or vapor is employed in
the explosive mixture.

1 claim as my invention—

1. In combination with the ignition-cham-

‘ber of a gas-engine, a rotary electrode con-

sisting of a head within said chamber carried
by a shaft which passes out through the wall
of the chamber to connection with suitable
devices for rotating it, said head having a
contacting prominence on its end face, sub-

stantially as described, and a stationary 3c

spring-electrode arranged to contact with the
said prominence of the rotary electrode and
to press the head against the wall of the igni-
tion-chamber during such contact.

2. The combination with the exhaust-valve
lever II' and the rotative shaft G carrying a
cam for operating said lever II', of a hand-
lever I mounted on said shaft and provided
with an arm I' adapted to engage the lever
IT" whereby the exhaust-valve may be held
open at pleasure, substantially as described.

3. In combination with the rotative shaft
G- and exhaust-valve lever II', the sleeve 7/
splined on the shaft G and carrying the op-
posite, offset cams I and 7t and the screw LI*
engaging with the sleeve and provided with
a head 2" whereby the said screw may be op-
erated by hand to give lengthwise movement
to the sleeve upon the shaft, substantially as

described.

In testimony that I claim the foregoing as
my invention I affix my signature in pres-
ence of two witnesses.

GEORGE W. LEWIS.
Withesses:
M. K. DAYTON,
C. CLARENCE POOLE.

35




	Drawings
	Front Page
	Specification
	Claims

