G: C. FAIN. R
, GASOLENE ENGINE., -
~ APPLICATION FILED FEBR.18, 1008.

‘Patented Dec. 20, 1910

4 SHEETS8—BHEET 1.

978,867,

i t1eases

_9 ‘é | ﬁ . Brsentor

n Bdoptr

| ﬂttct-ﬂmga

' ©

THE NORR!S PETERS C0., WASHI!NGTON, D. C.



@ 0. FAIN,

GASOLENE ENGINE,
APPLICATION FILED FEB. 18, 1908,

Patented Dec. 20, 1910,

4 SHEET8—8HEET 2.

)

978,867.

&

N T N = X N ?‘?
YR AN Y| )
%: N | | k ‘ Q‘
— “._ . —_“T\\?m § ﬁ
ool _ QO = Hil

- 29 — @ = 0 Olpr x\

- L 'r W, i
I , Y/ %
- I } y . X
| N N . |

l | N& l &1%‘\ ‘S\(§ ‘Q\S‘
R |

| E i N
N S =l -
w = = "_"'“Q
X % i‘ b |
- | ) | : o
= 35 ﬂ O %§
™ AN S » ‘&
N N\ e ) |
— | : t‘@ |
=1\ W
N - =
W R0 R W IEKS \%i
3 1\I N__:__,\?::_—:
SO ; "L
0_0'
\\\‘ T X V%
N
] [S

A tneases | % b
= _ ' '

- Ot e B Y | A

-%‘/l @ » ”~ : . .

| | 7 | - | ' attﬂtﬂ-ttj:}

THE NORRIS PETERS £o., WASH!NGTﬂH. D. ¢




- 'GASOLENE ENGINE,
APPLIOATION FILED rn:a__.ia,--moa.

Patented Dec. 20, 1910.

‘4 SEEET8—SHEET 3.

L

N
N v

" [
L

- eZ,
1Y)
)

2

o

ﬂ\-“‘-‘“‘ |

(]

| ™
ti 3 N
| ! @3&
NN L—=n
| | - NS
: - Q
. wmm_h 1
Yl R & S
S e \'-a.._: —_—
A e e \\ 7 1] —
N i .

| xq\c) \\ .
_ P@ ‘l | | | : . ) ‘ | "B
’}'71, : M‘Z_ . . Attormenys

THE NORRIS PETERS C0., WASHINGIOM, D. C.

;\,*
E\:IE
AR Il
N

gt
P T T




. GASOLENE ENGINE, ,
APPLIOATION FILED FEB.18, 1608, . .
' - DPatented Dec. 20, 1910.

. 4 SEEETE—SHEET 4.

978,867.




To all whom it may concern:
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UNITED STATES PATENT OFFICE

GEORGE

C. FAIN, OF BAKERSFIELD CALIFORNIA

GASOLENE—ENGINE.

978,867.

| speciﬁcation of I.etter'sratent

W

Patented Dec. 20 1910

Application ﬁled Februaly 18, 1908 Serlal No. 416,440,

Be 1t known that I, Georece C. I‘AI\T a
citizen of the United States, residing at
Balkersfield, in the county of Kern and
State of C‘Lllf()llllﬂ have invented a new
and useful GasolenefEngine; and I do here-
by declare the following to be a full, clear,

and exact description of the 1nve11t1011 such
as will enable others skilled in the art to
which 1t appertains to make and use the

saImne.
~The 1nvention about to be set, forth per-

tains to a new and useful gasolene engine,

especlally of that type of engine, character-
1zed by having one explosion for each

stroke of the pistons, or two explosions for

one revolution of the crank shafts, which are
actuated by said pistons. |

In the accompanying drawmgs 11]ustra,t-
ing the preferred embodlment of my inven-

't1011 Figure 1 is a plan view of the same,

partly m section. Kig. 2 1s a side elevation
thereof, partly in seetmn Fig. 3 is a hori-
zontal section of the engine. Kig. 4 1s a part

section and part side view, more especially
- of one of the plstons and its tubular or hol-

low carrying rod. Tig. 5 is a section pro-
duced thr ouoh saild p1st011 in a plane at a

right angle fo that upon which the section |
of Fig. 4, 1s taken. Fig. 6 is a detached

paltly side view and partly sectional view,
disclosing more fully, one of the piston- rod
cr oss-he‘tds and adjunctive parts including

‘the ported water inlet valve equipped pipe-

section and the waste-water outlet or ex-
haust valveless pipe-section. Fig. 7 is a de-
tail sectional view taken on the hne x—ax of
Fig. 6. Tigs. 8 and 9 are vertical sectional

views produced one at a right angle to the
) other, of the explosive mixture delivery or
o feedmo contrivance of the piston-cylinder.

In carrying out my invention I provide

a, suitable cylinder 1 mounted or secured in -

position upon a suitable base or support and

having preferably end-extensions 4, the pur-

pose: of which, will presently appear Sald
cylinder has the usual water-jacket 5, for
alding the lowering of the temperature of

~ the cylmder from the action of the combus-

tion of the oases, as well understood Pis-

tons 2 and 8 are arr anged 1n the cylinder 1,

~ each having a tubular or hollow- calrymg

55

rod 2% a spllal passage 5%, winding there-

thr 0110h the receiving end of which ] passage:

connects with a lonﬂltudmel passage 7, ex-

- 1

'Whole thus fermmo a train of oear,

tendmﬂr thl ouoh the tubular or hollow
ton md Dz *md having connection at 9, Wlth

pis-.

a ported valve- eqmpped plpe-section 10 in o

turn connected with a force pump (not
shown) of any ordinary or approved type

for passing cooling fluid through the spiral

passage 5 in each plston for prev entmo OVer-
heatmrr the latter, from the combustlon a.C-
tion of the exploswe mixture, as will be

-readily appreciated. The exhaust or d1is-

charge end of said spiral passage 5, also con-
nects with a like passage 8, also extendmg
through the tubular piston- rod 2 and hav-
ing connection at 12 with a ported valveless
plpe-sect10n 13, 1n turn connected with an
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exhaust pump (not shown) for aiding the

withdrawal of the cooling fluid after passing

the

thin cast-lron sleeves 2° to ex-
clude the former trom the combustion action
of the exploding gases in the cylinder, the
cast-iron sleeves not being so readily assail-
able or pitted by the same as it is found,

steel 1s, from Wthh the piston rods are

formed. The oil or- lubricant for the pis-

tons is designed to circulate through suitable

tubes 14, which are posﬂ;mned in the pls-
tons 2 and 3, as shown 1n Kig. 4 -
Suitable cross-heads 15 are arr anged to
shide in guides 4* of the cylinder extensions
4 ; passing through the cross-heads are wrist-

piston and which has become warm or
heated. The piston-rods 2* are incased in
preferably
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pms 16, the ends of which project beyond .
the cross—heads and between which ends and

the crank arms of the crank shafts 18 hink:

connections 17 are loosely connected. The

90 . . .

mner arms of the crank shafts 18, are suit-

ably journaled in the cyhnder—e\tensmns 4,

‘while their outer arms are journaled in smt-—

able supports 19. The outer arms of the
shafts 18, upon one side of the cylinder-ex-

95

tensions 4 are provided with pulleys 20,

and 21 reepectwely, while the cellespond-
ing arms of sald shafts, upon the opposite
sides of said cylmdel extensions are
equipped with fly or balance wheels 22 and
28 respectively; also with gear wheels 24
and 25, respectively. Intelmedlate the gear
wheels 24 and 25, and gearing therewith, are
arranged 11’1ter0emed ‘wheels 26 and 9{ the

and
oear Wheels 26 and 97 are suitably jour 11a1ed
upon stub-axles supported in suitable off-

‘set or outstanding portions of the piston cyl-

inder 1. By means of thls arrangement of
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parts friction therebetween and between the |

pistons and the cylinder 1s reduced to the
IR,

it will be noted that the ﬂy or balance
wheels have their flat spokes set at an angle

in order to deliver, when they are 1n motion,
a blast upon 1110 1::151:011 cylinder and thus
aid to also reduce the temperature of the
latter.

Suitable exhaust pmts 28 are arranged 1
the piston-cylinder 1, to provide for the es-
cape of the burned gases of the explosive
mixture. The ports 03 ave flaved outw ardly
at their discharge ends to allow of the ex-
pansion of the Burne oases as they escape
therefrom into the alnw&pheu for reducing
or entirely avoiding the noise, which would
otherwise attend the escape ot such burned

oases. A tank or chamber 30 18 suitably pro-
vided for vaporizing and compressing the
mixture of gasolene and air, said tank hav-
ng suitable tank connections 31, with the
inlet ports 29 of the duplicate chambers of
said cylinder, and a central pipe-connection
32 with the casing 32* of a rotary suction
fan 33, which supphes sald tank with the air
and ﬂa%olen mixture.

At the ported 1ntake-end of the casing
322, 15 a spring controlled mwardly open-
ing valve 34, whose spring 35 serves to
close 1t, when the alr, which enters the
ezden%mn 32" of the casuw 322, through the
openings 342, 1s wﬂhdrwn, from actnw
upon the face 34 of the valve; the spring
35 being compressed when the valve is
seated or closed, a switable cap or nut 36
is threaded to the outer end of the valve
stem, and 1s provided for the purpose of
]‘E?G‘LII‘LL]IIO the tension ot S’lld spring. A
suitable tube 87 is designed for the purpose
of connecting to a suitable supply tank of

oasolene (lmt shown) for the purpose of
dehv{mnn oasolene into the intake-end of
the casing 32”“, 1 advance of the incoming
air which is drawn through the openings
34 by means of the fan 33 which causes a
suction or drawing action in the extension
32", as the fan rotates. At the same tune
air 1s drawn through the extension 32°, gaso-
lene is also fed through the tube 37. The

valve 34 1s opened thmuﬂh a stiction action
mu%d by the rotary fan 33 (which also
draws air by the valve). The incoming air
mixes with the gasolene, as it leaves the
tube 37, and paltmllv Wpou:?es the same.
The fan 33 has a tendency to also vaporize
the gasolene, and conveys or delivers the
combined vapor or gas and air, through
the passageway 82, into the casing 30, as a
snitable charge for the engine. Ifrom the
casing 30 Ch‘ll"OLb ATe fmced mto the com-

bustion chambel of the engine. by way of

the passageways 31 and through the inlet
ports 29.

| pressed.
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driven from and controlled in its action by
the pulleys 20 and 21, having belt-connec-

| tions 39 and 40 with the oY ooved peripheries

of pulleys 41 secured to the shaft of said
rotary fan, one belt being crossed for the

driving of said fan L,qually with the driving
thereof by the other belt, as the pulleys 20
and 21 are actuated from the cr: mh shafts 18
of the engine.

The cylmdu" of the engine is provided
with the usual sparking plu% 49 and 43.
The sparking plug 42 1s electrically con-
nected to the pin
46 leading to a battery 4062 which pin is
arranged 1n a casing 47 w hu"em rotates a
crank shaft 18. The pin 52 1s connected
electrically to the sparking plug 43 by =
conductor 49. The battery 48 1s electric: 111};
connected at 50* to a sleeve 50 which in turn
is electrically connected at 50" to the plug
49, which sleeve rotates with the cam 51
which alternately completes the circuit for
operating the saparllmo plugs 42 and 43;
said sleeve being suitably insulated from
the shaft 18 and “the pul ley carried by said
shaft. The wiring for these plugs provides
for the mreultmo of said sparking plugs,
the operation of which it is apparent will be
readily understood from the foregoing.

It is readily mamfest that the ieedme of
the charges 1s alternately effected to “the
vear of the pistons and between them.
While a charge is being fed in the rear of
the pistons, a char ge 1s compressed and fired
between them, and as the pistons separate,
the charges which were admitted to the rear
of the plthHS are compressed, and after
being compressed, they are fired. The above
is evident upon examining Fig. 3 of the
drawings, in which ﬁgule, 1t will be seen
that the charges are being admitted to the
rear of the plstons and_ while being ad-
mitted, a charge 1s being Complessed and
fired between the pistons. Upon examining
Fig. 1 of the -drawings (in which figure the
j}lstons are shown 1In dotted hnes)? 1t will
be seen that charges are bemg admitted
between the "':)18’[0115., and while this is tak-
e place, ‘rhe charges that were admitted to
the rear of the plstons are being compressed
and fired. Tt will be observed upon refer-
ence to Iig. 1 that a circuit 18 completed so
as to operate the sparking plug 42, the
effects of which are being transmitted or
carried through the passageways 422, and
to the rear of the pistons, and so as to
1onite the charges which are being com-
When the pistonsg arve forced to-
ward one another, the cam 51 will close the
circult on the screw plug 52 so as to operate
the sparking plug 43, the effects from which
will 1gnite the chmﬂe% which are being
cmnpresqed between the pistons. as will he
clearly apparent. The sps arking  of the

The suction or rotary fan 33 is suitably ! plugs 42 and 43 1s altemately eifected

45 by the conductor
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through the medium of the cam 51 as the

same 1otates therefore the charges admitted

to the rear and between the plstons are alter
“nately 1gnited.
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It wﬂl be observed that the ELfOI esaid

“combination and arrangement of parts form
a8 very simple, inexpensive and effective en-

oine for securing the maximum amount of
hor e-power 1n a given time, with the 0111~
mum outlay of expense.

1 claim,

1. In a device as set forth a casing hav-
ng an explosion chamber, OppOSHlG plstons

operable in the chamber and provided with

rods, said rods having cross-heads carried
by their outer ends, ¥ wrist pins penetrating

‘the cross heads and having their ends pro-

jecting beyond the cross heads said casing
having guides 1n which said cross heads and
wrist pins reciprocate, crank shafts mounted

1n béarings adjacent the guides having link

connections with the projecting ends of
said wrist pins, and connections between the
crank shafts for permitting the plstons to
operate 1n unison. 3
2. An explosive engine, including a cas-

I

"
<t 8

ing having upstanding side portions spa,ced
apart, and provided with registering guide
slots; the engine embodying opposing pis-
tons, 111(3111(:11110 rods having cross-heads car-

_1‘1ed by their outer ends, and adapted to fit

the gude slots, so as to be G'ulded thereby ;
wrist pIns penetmtmg the cross-heads and
having their ends projecting beyond the
cross-heads and the guide slots upon each
side of the upstandmo side portions, the
cross-heads with the wrist pins having re-
ciprocating motions in the registering g ouide
slots; crank shafts mounted 1n bearmos ad-
jacent one of the ends of the ouide slots and
including link connections with the 1:)1‘0]@(31:—
ng ends of said wrist pins; and connections

between the crank shafts for permlttmg the

pistons to operate 1n unison.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

GEORGE C I‘AIN

Witnesses: _
OwEN CALLAHAN,
Frep C. Rmuobpzs.
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