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ALEXANDER A. VANSICKLE, OF INDIANAPOLIS, INDIANA, ASSIGNOR, BY
~ DIRECT AND MESNE ASSIGNMENTS, TO THOMAS F. SCULLIN AND JIENRY

C. JORDAN, OF SAME PLACE.

GAS-ENGINE.

SPHOIFICATION foriing part of Letters Patent No, 820,080, dated February 21, 1899,
| - AppHoation ﬁle&‘Ee‘rambﬁr'ls, 1897, Serlal No, 668,481, Mo model.) "

To all whom: it may, concér: -
Be it known that INALEXANDER A, VAN-

' SICKLE, & citizen of the United States, rgaidy

¢

is a vertieal central sectional view of ihe com-

and exhaust-valve. Figs. 9, 10, i1, and 12
are detail views of parts of Fig. 8, and Fig. 15

 ing at Indianapolis, in the county of Marion | bined governor-valve and mixing-clmember.

s and State of Indiana, have invented certain |

now and useful Improvements in (Gas-Hn-

gines; and I do declare the following to bea-
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the'

1o arb to which it apperiaing to,make and’ use
the same, reference being had to the accom-

panying drawings, and to the letters and fig-
ures of reference maiked theroeon, which form .

‘a part of this specification. -
25

bination aitd arrangement thereof whereby
20 the mixturs is effected, admitted, controlled,

"This invention relates to explosive-engines
" 'ih which a mixture of gas and atmospheric
 air is employed as a meaus -of propulsion;
“and it consists in the novel devices and com-

3
h

{

S

exploded, and exhausted, and in the novel

form andarrangement of chambers.embraced

in the cylinder-head, as will be more fully de-
scribed hereinafter and claimed.

25 My object is to genérally improve the

larly of that class which:are designed to be

~used in & limited space and upon unstable

foundations and which shall be composed of
but few and simple parts in a compact form,

30 _
the whole adapted to operate with the least
jarring or unsteadiness, and this is fully at-

- tainedinmy invention,whichis, furthermore, |
chedply constructed and is durable and eco-

35 nomical in use. -

sents a.central vertical sectional view on the
‘line X X of Fig. 2; Fig. 2, a rear elevation;

 Fig. 5, & central sectional view taken on a
horizontal line through the cylinder and ex-

- plosion-chest; Fig. 6, a side view of the eyl-
45 inder, showing a fragment.in sectivn and a
~ vertical section of explosion-chest, taken on

‘the, line Z of Fig. 2; Fig. 7, a central sec-

tional view of the igniter, showing details of

. constrirction; Fig. 8, a central sactional view

de-
tails of construction of gas-engines, particu-

9
Referring to the drawings, Figure 1 repre-

- A rocking arm or

the cylinder, so that the point at which it is

The details of construetion embody parts

55
which separately are familiar to mechanics

and therefore require ng minute description

asto material shape or praportion; butlsiress
is laid herein upon the advantageous combi-
nation.of such parts. -t

L 7 o
The eylinder Ais of the usnal type, having

s head a at one end and the opposite end

open and is provided with a water-space d.

The cylinder, together with the base-flanges

B, forms:the support for the whole machine,
the flanges, frame D, and arms D’ being pref-

erably cast integrally with -the eylinder.

Theframehassuitable jcurnal-boxes,in which

| the main shaft"E is mounted transversely

above the e¢ylinder and at a low elevation to
economize space. Twin cranks F F are at- ' -
tached to or forged in the mwain shaft, andthe
latter carries suitable balance-wheels J J, te
one of which a belt-pulley K is attached, or
other suitable means may be employed for 35
transmitting power. .- .~ . ’
rock lever G i suitably jour-
naled at or near its eenter at the outer ends
of the arms D' for fransmifting the power
from the piston C to the cranks and main &
shaft in connection with the connecting-rods

Hand I. The length of the rocking arm in

relation to the stroke of the piston is impor-
tant, the greatest.length practically being tha
mostadvantageous. The point of suspension .
is designed to be suificiently removed above

the center of the cylinder to provide for a pro
| portionately long radius for the lower end ol

Fig. 8, a side elevation; Fig. 4, a side view of
4o the cylinder and a verticai section of explo-
" . sion-chest, taken on the line Y of Fig. 2}

the lever, and the latter is-curved in.toward.
pivotéd to the connecting-rod is approxi-

mately on the center line of the cylinder when
‘the piston is taking the effect of the explosion.
‘Theupperend of theleveris also long enough
to provide for a comparatively long radius in
-its travel compared to the throw of the crank,

95

the advantage being greatest when its upper
end reaches a level of the crank-pin when the
latter stands at its upward limit—that is; on -

5o~of the mechanism for operating the ignitex its “quarter.” This arrangement provides

-
F
'



- pression is

0

k3

20

28

~ iently abovs the main Lod
~ &longside of the u |
- chamber, to whieh i3 sttached the inlet-valvs

3¢

. the inlet-valve

35

40

~iInoperatio:

45

50

60

- sists of & plunger sliding in a packed guide 8

-small parts only are required ic be handied

-being cored sut and divided by sultainioe
t1tions, 50 as to form & water-chamhar ¢, hav-.

with the eyliader,

pressing petween the éhamber and sunitabie

chamber O. The governor-valve 30 consistﬁ}“

- lindrical chamber O 1
‘connected by arms 31 to the rim. Thehubis

‘nected to any suitable governcr-o
55 +
- packing-gland 37 is provided.
Lo 1ts seat by means of the spring ¢ pressing
Q and aiso by the pressure of each explosion.

‘the bell-crank lever % and cam. . .

for throwing of an electric spark—that is, &

-

for applying or transmitting the mavimum |

power firom the laver to the erank dn ving the |
greatest distanace of its travel, whils the com-
produced in the miniretin distance !
of travel, ' - . ’

Now in order to fully carry oui m ¥y iaven-
tion Leonstenet the various chambers, valves, |
and connections so that they shall Le, as far |
a3 practicabils, supported by the _c-.yliﬂﬁw-i
head, a0 that i construeting and ropairing

-4

and 8o thaty valves and chambers may bs |
readily accessible and so thab ihe VRive-oper-
ating rods may be smzll and compacily ar-

ranged. L
T'he cylinder-head a i preferably csst in-
tegrally with the exolesion-chest ¥, $he atter

3
L
3

] L]

)

;..L.'.h'-l
S S

ing an inlet 36 and connected by o passags
through the hiead @ with the cylinder-charn-.
bar d, and also providing an explosion-cham-
ber b and exhaust-chamber £, Theexnicsion-
chamber b Las & communicating - pasasge ¢
and il also communicates
with the igniting-chamber g, situated conven-
v of the chest L and
pper part of the explosion-

i ik b LW e T T E IR T S T p—— —p --ﬁm

chamber M, at.the bottom of which is seaied
¢ o4, connected to the stem B |-
and normally held closed by the spring 4,
adjusting-nats at the upper end of tho atem. |
Vaper is admitted to the valve -ehamber I %
through the supplv-pipe 27, mixer O, aud }

eontrolled by a suitable governor 26, operat-

ing the governor-valve 30, and through the I
pipe N and passage 2. ~The governor mech- |
anism may be of any suitable type operated
by the main shaft to force the valve 30 down E
over theinlet-ports when the engine is at rest
and raise and open said ports variably when

. The port 28 admits gas, and the |

pori-29, which may consist of two apertares,
- ond ab either side, admits stmospherie sir in

the approximate proportion of twelve parts
air to one of gas, they being mixed in the
of a hollow piston neatly fitting into the ey-
and has a central hub 82,

suitably secured to.thé stem 33, which is con-
perating

mechanism, as before stated. A ‘suitable

The exhaust-valve 35 normally closes the
passage leading to theatmosphere and is held

against adjusting-nuts -on its attached stem

This stem and valve are operated by means of

i
Theigniter comprisesthe twoeasontial parfs |-

positive and anegative pole. Thepole P con-

T A Y v Y g Ak s B AR A I L -
i
£

j . 4. In & gas-engine, the combination of the
.

320,080

and has a suitable collar to prevent its Deing

T

drawn outward by the pressure of the spring
1, whiel withdraws it from cach coptact with
the opposite pole. Near the opposite end are

ratcnei-téeth j, extending as annular rings

around the bedy, whichare engaged by aheel
on the trip-leverd in cohtact with the igniter-
cam n.  This drip-lover is supported on an
eceontric v,

mentthereof toward the explosion-cliest shall
araw ity contactend forward of the swell on

tae sarm Lo delay ignition when starting the
engiue. A snring 7 prossesthe leversa rainst

-.:

thecamn.  Thsopposite pole S is stat CILETY,

T 4 r ! ] - E hag -
ing 16, ths amountof cus

. aion being reguiated
s the nud 17, 'The

polo i’ supported and

Dus mé‘s;j? slide therein. "MMis sieeve 18 #lp-
' i by the case T, in which it ig insulated
By & mi 12 and end washers 10 and
A wire U, seeured by the binding-gerow
29, 80d a wire V, secured by the binding-
3810w ¥, provide with & suitable battory an
erecirie current when the poles are iz contaet.

. The gear-wheel § izsecured to a sleeve 20,

5, Blasto

c‘l‘

which rotates on the stud 7, atirehed to the

frame D). Theeam m, afisr being set 86 that
ine swell 21 shall be in ite proper operative
position to control the exhanst, is secured (o
the sleeve 20 by suitable means. Thohub 29

| fits over the slecave 20 and is adjustably se-
! cured thersto and has one end rednced in di-
aietler, over which the cam » fits revolubly.

A transverse hols in the front face of the
iarger part of the hub containsg & clatching-
plunger 23, pressed outward by & small spiral
gpring, the outer end of the plunger éngaging
& noteh 24 iinx the adjacent side of the cam n,
oy which the cam is carried arsund with the
hub 10 operate the igniter, but may travel in
arevorsed dirvection when caught by the shoul-
der of the awell 24 on the cam in case the en-
gine should bestarted backward accidentally,
thus preventing ignition. .

having alever 1,80 that the move-

oot is eushioned by thespring 18 in - the aas-

guided-by thesleeve 3, in which it fifs elogely,

Qo

D5

:_no

105

110

The operation is as follows: The bLalance-

wheeX being rotated in the direction of the
arrow, the piston Casittravelsoutward draws

‘the mixed gas and air past the valve 21 into

the explosion-chamber &, and when the sue-
tion caused by the piston ceases the valve 34
closés. The piston on its return inward
stroke compresses the charge, which is ex-
ploded by means of an electric spark from the
igniter when the crank has passed its center

115

120

and the piston is forward, as shown in Figs.

1 and 6, the latter being driven outward in
its course. Upon its return inward the ex-
haust-valve 35 is opened and the burned gas
escapes through the port 3. The above op-

erations are repeated automatically.

Having thus described my invention, wnat
13¢

I ciaim, and desire to secure by Letters Pat-

ent, ig— - -

horizontal eylinder, the cylinder-bead a hav-

ing the explosion-chest L castintegrally there-

125
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with and compriging the “explosion-chamber
b communicating with said cylinder and ox-
tending across the front of said head, the ex-
haust-chamber f situate at the rear of said
expiosion -chamber and at one side of <aid
eylinder and communicating with said ox-
plosion-chamber and provided with the ex-
haust-valve 35 seated between said explosion
and exhaust chambers so that its stem shall
project at the side of said cylinder, and the
Igniting-chamber g situate at the top of said
chest and communicating with said explosion-
chamber; the igniter in said igniting-cham-
ver and having its stem extending at the side

of said eylinder, the means foy operating said’

igniter and said oxhaust-valve, and the inlet-

valve situate at the top of said explosion- |
chest, substantially as shown and described.

2. In a gas-engine, the combination of the
horizontal cylinder,; the- supporting - frame
above the cylinder, the main shaft monnted
transversely above the cylinder, the gear-
wheel carried by the main shaft, the stud se-
cured to the side of the frame and parallel to
the main shaft, thé sleeve revoluble on said
stud, the gear-wheel gecured to said sleeve
and meshing with the

shaft, the hub adjustably secured to said

.sleeve and adapted to carry the ighifer-cam
and provided with the clutch whereby the.

igniter-cam is driven but permitting the same
to be reversed, the iguiter-cam loose on said
aub and engaged by said clutch whershy it is
driven, the trip-lever engaged with and op-
erated by sajd cam and adapted toand cper-

ating an igniter-stem, substantially as shown |

and deseribed.

40

3. In a_gas-engine, the combination of a

horizontal eylinder having the frame thereon,
a main shaft moanted transversely sbove the
cylinder, a gear-wheel earried by the main
shaft, a stud secured to the side of
and parallel to the main shaft, a slesve rev-
oluble on the stud,

gear-wheel ou the main

{

the frame |

& gear-wheel secured to |

3

 the sleeve and meshing with the gear-wheel 43

on the main shaft, an exhaust-valve ecam se-
cured to the sleeve, a bell-crank lever suit-
ably supported and adapted to engage with
and operating the stem of an exhaust-valve, _

a bubadjustably seceured to thesaid sleove and - 50
adapted to carry an igniter-cam and provided
with a clutch whereby to drive an igniter-cam

in one direction but permitting its rotation

in an opposite direction, an igniter-cam loose

on the hub and engaged by the clutch whereby 5s

‘1t 1s driven, a trip-lever engaged with and

operated by the igniter-cam and adapted to

and operating an igniter-stem, substantially

as shown and described. o | _
4..In a gas-engine, the combination of the 6o

“horizontal eylinder, the frame thereon, the

’

igniter having the stém working at the side
of the frame and parallel to the eylinder and

| provided with the ratekef-teeth, the main
| shaft, the gear-wheel thereon, the stud se- 6g

cured to the side of the frame, the sleeve
loose upon the stud and having the gear-wheel
secured thereto and meshing with the gear-
wheel on said main shaft, the hub adjustably

secured to said sleeve and adapted to carry go

| the igniter-cam and provided with the clute

whereby the igniter-cam may be driven in
operative direction and reversed in the oppo-

site direction, the igniter-cam loose on said
‘hub and driven by said cluteh and provided 7 5

with the projection having the shoulder at
one side, the movable eccentric having the
operating-handle and suitably supported, the
trip-lever mounted on said eccentric and re-
ceiving motion from said igniter-cam and im-
parting motion to said igniter-stem, substan-
tially as shown and deseribed.

8o

. In testimony whereof" I affix my signature
‘1n presence of two witnesses.

ALEXANDER A. YANSICKLE.
Witnesses: ' .

K. T\ SILVIUS, '
ELMER A, SMITHA.



Correction in Letters Patent No. 620,080,
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It is hereby certified that Letters Patent No. 620,080, granted February 21, 1899,
upon the application of Alex:nder A. Vansickle, of Indianapolis, Indiana, for an
improvement in ¢ Gas-Engines,” was erroneously issued to Thomas I. Ecullin and
Heury C. Jordan, as owners of the entire interest in said invention ; that said Letters
Patent should have been issued to the inventor, Alexander A. Vansickle, Thonas F. Scul-
lin, and Henry C. Jordan, jointly; s2id Thomas F. Scullin and Heury C. Jordan being
assignees of two-thirds interest only in said pateunt, as showa by the record of As8ign-
ments in this Office; and that the snid Letters Patent should be read with this correc-
tion therein that the same may ~onform 10 the record of the case 1n fhe Patent Ofl:ce.

Signed, countersigned, and sealed this 7th day of March A. D., 1899,

WEBSTER DAVIS,

[SEAL.]
Assistant Secretary.of the Interor.

Countersigned :
C. H. DuELy,
Commaissioner of Patznts,
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