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REUBEN ¥. SMITH, OF PLEASANT HILL, ALABAMA,

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 347,656, dated August 17, 1886,

Application filed April s, 1886. Serial No. 198351, (No modlel.)

- To all whom it may concern:

Be it known that I, REUREN F. SMITH, a
citizen of the United States of A merica, re-
siding at Pleasant Hill, in the county of Dallas
and State of Alabama,.have invented certain
new and useful Improvementsin Gas-Engines,
of which the following is a specification, ref-
erence being had therein to the accompanying
drawings.

This invention has relation to improvements
in gas-engines, having for its object, princi-
pally, to provide a simple and effective elec-
trical igniter or circuit-breaker to produce a
spark or means for the ignition of the gas in
the power-cylinder, and also to utilize the heat
of the power-cylinder exhaust-pipe by adapt-

ing it to impart or give off its heat tothe hydro-

carbonin the carbureting cylinder or chamber;
and the invention consists of the combinations
of parts, including their construction, sub-
stantially as hereinafter fully set forth, and
pointed out in the claims. :

In the accompanying drawings, Figure 1 is
a longitudinal sectional elevation of my im-
proved gas-engine. Fig. 2 is an enlarged de-
tail sectional view showing more fully the ig-
niter proper. Fig. 3 is a partly-sectional end
elevation of the invention.

In the embodiment of my invention I em-
ploy a power-cylinder, A, of the construction
shown, or other suitable form, and a generator
or carburetor, B, disposed preferably, for con-
venience, under the cylinder. The cylinder

A is suitably mountedin positioninany known:

way, and is provided with a piston, a, fitted
to move air and gas tight therein and having
“about inits centera cushion or yielding surface,
¢/, to break the concussion and lessen wear
and tear of the piston in its action, as will be
hereinafter readily understood. This cushion
or yielding surface, fully disclosed in a pre-
vious application of mine, comprises a num-
ber of spring-metal disks or plates held re-
movably, so as to be replaced after well worn,
or apy one or more requiring renewal by oth-
ers within, keepers forming a socket upon the
face of the piston for their reception, as clearly
showninFig. 2. Thispistonis provided along
its rear edges with a rearwardly-projecting

50 eylindric flange, b, for guiding the same in the

cylinder A, while centrally from the rear side-

of said piston projects its stem or rod «’, mak-

ing connection with the cross-head d, guided
in its movement by a downwardly-projecting
arm, @, having lateral flanges d* at its ex.
treme lower end entering grooves @', made in
the engine plate or casting, as fully shown in
Fig. 1.

To the cross-head d is pivotally or axiall y
connected the one end of a pitman, ¢, whose
opposite end is.conneected to a wrist-pin, ¢,
eccentrically secured to a disk, £, mounted
upon the main drive-shaft of the engine. The
link or pitman ¢ is also connected to wrist-
pin ¢, and its upper end is connected to a slide
or sleeve, g, fitted upon upright parallel rods
or bars ¢ ¢, suitably connected together at
their upper ends and fastened at their lower
ends upon the engine-casting, or an extension
thereof, the function of which slide or sleeve
will be seen farther on. :

‘Within the eylinder A is also arranged a

stem or rod, C, the same being supported near-

oné end so as to have movement within an eye
or ring at the lower end of a pendant, I, of a
horizontal bar or bracket, A, screwed into the
inner side of one head of the cylinder A. The
rod Cis inclosed for a portion of its Iength
withinatube, ¢’ of the eylinder-head A, which
tube @ extends through the one end portion
of the water-jacket a* of the cylinder-head.
The stem or rod Cis extended a short distance
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beyond the tube or one end of the water jacket

orcylinder, which extension thereof isinclosed
by a second tube or casing, having screw-
connection with the one end of the tube ¢, be-
ing arranged in alignment therewith. This
second tube or casing contains a helical spring,
@', one end of which bears against one end of
the said second tube or casing, which hasa cap
screwed thereon; and the other end of said
spring rests or bears against a washer, a', se-
cured upon the rod or stem C, whereby the
action or pressure of said spring is brought
to bear upon said rod or stem, being distended
in its normal condition, a space therefore be-
ing left in the outer end of the tube &, for
the movemeut toward the same of the stem or
rod when it is acted upon, as will appear far-
ther on. Upon thisstem, within the cylinder
A, is secured a double-beveled disk or piston,
D, one of whose beveled surfaces rests upon a
similar beveled disk or piston, D', secured
upon one end of a spindle or rod, D% which is
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inserted into an insulating (porcelain it may
be) bushing, D’ disposed or held in a tube,
D*, also projeeting from the one end of the
cylinder A within the one end portion of the
water-jacket a'.  The outer end of this spin-
dle or rod serves as an clectrical econductor or
clectrode when put into cireunit, in the usual
way, with the dynamo, as in practice it is.
The outer end of the clectrode or rod D is held
in place by a nut, d', which also clamps in
place a washer or packing, «°, placed upon
the other projecting portion of the electrode
or rod, and a sleeve, d° also placed upon the
latter between the disk D’ and washer or pack-
ing &’. The double- beveled surfaces of the
disks D D’ furnish an extended area of wear-
ing and contacting surface for generating the
required spark or means for breaking the elec-
trical current. Thercbeingplayinthestem or
rod C, the connecting-disks D I are beveled,
s0 as to securely provide for the engagement
of the sides of said disks; and a further object
in thus beveling said disks is to produce fric-
tion between the same, and thus keep the con-
tacting edges bright and conductive, insuring
theaccomplishmentofthedesired result. Also
arranged upon the stem or rod C, intermedi-
ately of its free end and the disk D, and adja-
cent to the latter, is a band or ring, I, hav-
ing a pendent weight, E, screwed into the
lower surface of said ring, with the inner end
of the serew bearing against the rod, and thus
serving to fix the band or ring and weight from
accidental movement or shifting from its point
of adjustment.  Theobject of this contrivance
is, by reason of is weight on the rod C, serving
as it does as a counter-balance therefor, to ef-
fectively hold one'side of the disk D in con-
tact with the disk D', and thus insure their en-
gagement at all times, preventing liability of
the shifting-around movement of the stem un-
der the action of its spring after it has been
strack by the piston in breaking the circnit
to produce the igniting-spark.

F is the air and gas charging pump, within
which is disposed theairand gastight packed
piston or plunger I, the same having its rod
or stem /' suitably connected, about centrally,
to theslide orsleeve g, above deseribed, which
rod or stem thusreceivesits movement through
the eccentrie or disk 7, link or pitman ¢/, and
said slide or sleeve g.

Inthelowerendofthe pump-barrel isan air-
inlet valve, ¢!, whiich will be further hereinafter
referred to.

Gis anairometer or air-receiver,with its up-
per part telescoping and movable within the
lower receiving part, which contains to a cer-
tain height, as well understood, water, above
which and within said movable part is con-
tained or stored air, said latter part having a
plugged opening to admit, in first putting the
machine in action, atmospherie air, as wiil
again be referred to hereinafter. Projecting
or extendingup withinthisair-receiver,ashort
distance above the level or surfiuce of the wa-

ter therein, are two pipes, H IT, one, 1, lead-
ing to and for conducting air into the gener-
ator or carburetor B, before referred to, while
the other, H’, leads to and receives air from
the air and gas charging pump F, which is
provided at its inlet end (the one connect-
ing with the pump) with a cheeck-valve, 117
and intermediately of the latter and the air-
receiver G with an air-regulating valve, IT%.
The action of this latter valve H* is adapted
to be self -acting or automatic in practiee,
among other ways by connecting the one end
of its lever or handle I, being provided with
such, to the rising and falling or movable part
of the air-receiver G, it may be by a cord or
chain passed over a pulley supported at a fixed
point or upon the stationary part of the re-
ceiver, and the other end of said lever having
a weight attached to it. From this it is ob-
vious that as the movable part of the air-re-
ceiver rises and continues to rise to its maxi-
mum height, which is due to the ingress or
inerease of the supply of air, the cord or chain
will be drawn upon, which in turn will move
the said lever, which movement of the latter
will cause the valve to shut off the supply of
air to said receiver, the valve having been
previously so adjusted or disposed in the pipe
H'’ as to elose the passage upon such move-
ment of said movable part of the air-receiver.
Upon the lowering or falling of the movable
part of the air-receiver, which of course takes
place as air is withdrawn, it is also apparent
that the weighted end of the valve-lever will
effect the reverse movement of the valve, and
thus again open the passage in the pipe for
the flow of the air to the receiver, which ac-
tion of the valve will continue as long as the
apparatus is in action, The check-valve H?
will open and admit into the pipe H' air or a
weak mixture at the first part of the delivering
or down stroke of the pump piston or plunger,
which charge would mostly be delivered into
the power-cylinder through the pipe J. As
the pump-piston reaches near its upstroke it
uncovers a valved pipe, ¢!, admitting an ad-
ditional volume of air to the pump, and as
the pump-piston starts to descend, or on the
downstroke, this air is forced into the air-re-
ceiver.

To the lower end of the pump I is connecled
the air-gas pipe I, which connects in an ap-
proximately siphonic manner with the gen-
crator or carburetor B, the combined air and
gas or air-gas passing thereinto, as indicated
by the arrows; also connecting with the
lower end of the pump F is a second pipe, J,
leading to and passing, under the action of the
pump-piston or plunger, the explosive mix-
ture into the ignition-chamber of the power-
eylinder A, directly opposite to the circnit-
breaker or igniter-disks D D', The pipe J is
provided with a valve, j/, closing its supply
end, as shown.

K is the power-cylinder exhaust-pipe, con-
necting with the exhaust-chamber of said cyl-
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inder, and passing longitudinally through the
generator or carburetor B,near its bottomn, and
consequently through the hydrocarbon, which
isintroduced into the carburetor or generator
through the plugged opening I, whereby the
heat of said pipe will be imparted or given off
to the hydrocarbon, and thus keep the same
warm, which facilitates the carbureting pro-
cess. Should the heating or warming action
of the exhaust-pipe upon the hydrocarbon be-
come too great, the exhaust from the eylinder
can be diverted, so as to prevent its passing
through that partof the exhaust-pipe disposed
within the generator or carburetor, a branch
pipe, K', being provided to connect with the
said exhaust-pipe intermediately of the eyl-
inder and the generator or carburetor,and with
the diseharging end of said exhaust-pipe, said
branch pipe passing exteriorly of the genera-
tor or carburetor. "When, however, it is not
desired to pass the exhaust through the
branch pipe, the same may be cut off there-
from by means of a valve, k, provided in the
branch pipe K’ near the connection of the pipe
K with the generator or carburetor. ]
In order to heat or warm the hydrocarbon
at the outset before the machine has been put

“into detion, I arrange lamps 1. upon a suitable

support, L/, below the generator or carbu-
retor, exposing the bottom orlower sarface of
the latter to'the action of the lame thereof, as
shown, which of course is extinguished when
the machine has begun to work.

In order to putthe machine in operation, the
plug of the airometer or air-receiver G is re-
moved and the movable part thereof lifted by

hand, when the same will be supplied with

atmospheric air, after which the plug is re-
turned to its place. Any suitable hydrocar-
bon is now placed in‘the generator or car-
buretor through the opening I and the lamps
Llighted. In afewminutes the hydrocarbon
will become sufficiently warm or heated to
carry on the process of carbureting the air,
also admitted into the generator from the air-
receiver through the pipe H during its pas-
sageover thesurface ofthe hydrocarbon. Now,
by turning the fly-wheel by hand the pump-
piston I will, upon an upward stroke, cause
an inrash of air through the valve ¢ and gas
through the- inlet end of pipe I, (the latter
also, in practice, having a check- valve.)
While the pump - piston is approaching its

highest point the power-piston a is moving to--

ward the exhaust-port connecting with the
pipe K. Beforethe piston a, however,reaches
or uncovers the exhaust-port the pump-pis-
ton has begun to descend, foreing a small
quantity of the charge into the airometer,
the balance thereof being forced into the pow-
er-cylinder, and by the time the power-piston
has returned about half-way between the ex-
haust-port and the innermost part of the con-
pressing - stroke the pump-piston will have
forced the charge through the check-valve J
into the cylinder A. As the electrical cur-

3

rent_is passing through the rods D? C, and
the disks D D’ the piston « arrives near the
dotted line z 2, Fig. 2, striking the rod C,
when the disks will be separated, producing
the electrical spark, which effects the ignition,
and consequently the explosion of the charge,
the force of which will impart the return-
stroke to the piston a. At the same time the
distention of the spring «, previously under
compression by the contact of the piston «
with rod C, will return the latter to its former
position, and again cause its disk D to engage
with the disk D’ of the electrode or rod D?
which action of parts will be repeated through-
out the operation of the machine.

In lieu of the ordinary oil-lamps I, for the
first heating of the hydrocarbon in the carbu-
retoror generator,there may bearranged under
the latter gas-burners, and the heating of the
same therefore be effected by means of gas.

- Having thus deseribed my invention, what
I claim, and desire to sccure by Letters Pat-
ent, is— . . :

1. The combination, in a gas engine, with
the power-cylinder piston, of the rods having-
beveled contacting-disks, one of said rods be-
ing insulated to receive an electrical current,
substantially as and for the purpose set forth,

2. In a gas-engine, the combination, with
the power-cylinder piston, of the rods having
contacting-disks, ene rod having a returning-
spring, and the other rod being insulated to
receive an electrical current, substantially as
and for the purpose specified.

3. In a gas-engine, the beveled contacting-
disks secured upon and in combination with-
the rods C I? one of said rods having a re-
turning-spring and the other rod being insu-
lated toreceivean electrical current, as shown
and described. :

4. In a gas engine, the combination, with
the pump-piston, the airometer, and the car-
buretor,said carburetor and pump-piston cyl-
inder connected with said airometer, of the
power-cylinder piston, and the rods or stems
having beveled disks secured thereon, said

‘power-cylinder and pump-piston eylinder con-

nected by a valved pipe, substantially as shown
and deseribed.

5. In a gas-engine, the combination, with
the carburetor and the lamps arranged below
the same, of the airometer connected to said
carburetor, and the pump-piston cylinder con-
nected by valved pipes with said airometer
and ‘carburetor, substantially as shown and
described,

6. In a gas-engine, the combination, with
the airometer, the carburetor, the pump-pis-
ton, and the pipes connecting said airometer
and carburetor, and the pump-piston cylin-
der, of the power-piston eylinder, the exhanst-
pipe connected thereto and passing through
the carburetor, and the valved pipe connect-
ing said pump-piston cylinder and the power-
cylinder, substantially asshown and described.

7. Ina gas-engine, the power-cylinder with
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its piston and exhaust-pipe; and: the cireuit-
breaker comprising ‘the iseparable disks with
their rods, one rod having spring:pressure and
adapted to be. acted upon by the: said piston,
and the other rod to receive an electrical car-
rent; in:combination with the charging-pump
having pipe-connection with said: power-eyl-
inder, the air-receiver having pipe:eonnection
with the charging-pump, the generator or car-

1o buretor receiving theexhaunst-pipe of the said

power-eylinder - and having pipe:connection

with said air:receiver; together with thedrive-
shaft and its:disk actuating through pitmen
and a slide, the power-cylinder piston,and the
pump-piston, substantially asand for the pur-
pose set forth.
In testimony whereof I affix my signature in
presence of two witnesses.
REUBEN F. SMITII.
Witnesses:
JNo. B: RupuLrH,
ATLONZO VAUGHAN.
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