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Lo all whom it may concern:
Be it known that I, James L. Firz GERALD,

a citizen of the United States of America, and
a resident of Newport, in the county of New-
port and State of Rhode Island, have invented
certain new and useful Improvementsin Gaso-
lene-Motors, of which the following is a speci-
fication.

My present invention relates to a hydrocar- |

bon or other explosive motor adapted espe-

cially for use with automobiles and other auto-.

vehicles.
The obJect is to make an engme that will be

more elastic in use, can be more easily started,

and run more economically than has heretofore
been possible.

It consists, essentially, in adjustable thn—
ders that may be changed in position relatively
to each other so asto redulate the length of the
stroke, and also it comprises numerous details
in the construction, arrangement, and combi-
nation of parts, substantially as Will be here-
inafter more fully descrlbed and claimed. -

In the accompanying drawmgs illustrating

my invention, Figure 1 is a sectional planr

view of my improved gas-engine. Fig.2isa
detail end view of one of the cylinders, its
piston, piston- rod a drive-shaft, and other
parts. Fig.31isa Iongltudmal sectional view
through the cylinders and shows the devices
for adjusting them relatively to each other.

Similar numerals of reference denote like
parts in the different figures.

In order to support the eylinders, I- prov1de
a suitable framework, which may be con-
structed inany desired manner, the form given
in the drawings. being shown simply by way
of example. In thisspecimen framework, 11
denote parallel guide-rods connected at the
ends by cross-rods 2. 3 3 designate the cyl-
inders wherein the explosions occur, said cyl-
inders being of any suitable type or construc-
tion and bemg open at one end and also pro-
vided with the customary water-jacket. Fur-
thermore, the cylinders are provided with the
lateral lugs or ears 11, which are perforated
and slide on the parallel guide-rods1. Within
the cylinders 8 are the pistons 4, having the
piston-rods 5, which are connected to the cen-

(No model.) -

tral yoke 6, in which is the crank-pin 7, be-
longing to the crank-shaft 9. The mainsup-
. porting-frame is also provided with the paral-
lel guide-rods 25 25, placed at right angles to
the g guide-rods 1, there being one pair of (rulde-
rods 25 secured to one (rulde rod 1 and an-
other pair of guide-rods 25 secured to the other
guide-rod 1.

26 26 indicate sliding bars through whlch
the guide-rods 25 pass, so that these bars 26
are thus mounted to slide on the rods 25.
Cross-bars 26 are connected by links 12, of
“which there are four, with the lugs 11 on the
cylinders 8, so that as the cylmders are ad-
justed the Tinks 12 will operate to transmit
mofion to the cross-bars 26 and slide the lat-
ter more or less upon the guide-rods 25. The
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crank-shaft 9 is provided near each end with -

collars 10, fastened rigidly thereon at oppo-
site sides of the cross-bars 26, said crank-shaft
9 passing centrally through said cross-bars.
The crank-shaft 9 is provided with inserted
links 8, pivoted to the crank-pin 7 and to the
sections of the crank-shaft, so that in this way
said shaft 9 lengthens or shortens to corre-
spond with the adJustment of the cylinders.

- The cylinders 8 are provided with screw-
threaded rods or studs 14, affixed rigidly to
the ends of the cylinders and passing through
the cross-pieces 2 2 of the main frame, jour-

nals being provided in said cross-pieces and-

the screw-studs being provided with nuts 13
by the adjustment of which the cylinders may

be caused to slide toward or away from-each:
.In order to ef--

‘other on the guide-rods 1.
fectively prov1de this adjustment, I form lugs
15 on the cylinders 8, near the ends thereof,

in which rod 16 is supported revolubly. Rod
16 carries pinions 17 17 near each end, which
engage the teeth of gear wheels or pinions 13,
whose hubs or central portions form the nuts
that engage the screw-rods 14. A lever 19,
projecting into convenient position to be
grasped by the motorman operates conjunc-
tively with a pawl and ratchet 18 to rotate the
shaft 16, and thereby revolve the gears 13 and
the nuts on the screws 14 and move the ¢ylin-
ders 3 8 back and forth nearer to or farther
away from each other, the result of which
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change in therelative position will be to change
the length of the stroke. A shortening of the
stroke can be made in starting during easy
running and on downgrades, and thus only a
small charge will be admitted, and as the area
of the explosion-chamber before compression
is reduced the engine will be worked more
economically. 'When more power is required,
as in hill-climbing, the stroke will be-length-
ened and the piston will move farther in the
cylinder, thereby admitting a greater volume
of gas, so that consequently the compression
may be in proportion to the increased charge.

On a short shaft 30 is a bevel-pinion 24,
that engages with the bevel-pinions 23 23 on
the shaft 22, running parallel to the axis of
the cylinders 3 3, said shaft 22 being the axle
of the carriage. The shaft 30 is parallel to
the crank-shaft 9. On shaft 30 is also a gear-
wheel 20, that engages a pinion 21 on the
crank-shaft 9. In this way motion is com-
municated from shaft 9 through gears 21 and
20 to shaft 30 and then through the miter-gears
24 and 23 to axle 22. Furthermore, on the
shaft 9 is a fly-wheel 10* of any suitable form.

Having thus described my invention, what 1
claim as new, and desire to secure by Letters
Patent, is—

1. In a gas or other explosive motor, a pair
of cylinders whose members are adjustable
toward or away from each other to shorten
or lengthen the stroke of the piston, in com-
bination with a crank-shaft and means for
lengthening or shortening the throw of the
crank. )

2. Inagasor other explosive engine, explo-
sion-cylinders, pistons therein having piston-
rods, a common crank-shaft, means for ad-
justing the cylinders toward or away from
each other to regulate the length of the stroke
of the piston, and means for lengthening or
shortening the throw of the crank in corre-
zpondence with the adjustment of the cylin-

ers.

3. In a gas or other explosive motor, cyl-
inders arranged so as to be adjusted toward
or away from each other, pistons in the cyl-
inders, which pistons operate on a common
crank-shaft provided with means for lengthen-
ing or shortening the throw of the crank cor-
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respondingly with the adjustment of the cyl-
inders.

4. Ina gas or other explosive motor, explo-
sion-cylinders that are adjustable in relation
to each other, pistons in said cylinders, a
common crank-shaft to which the pistons ap-
ply their power, means for lengthening or
shortening the throw of the crank, and means
for adjusting the cylinders toward or away
from each other consisting essentially of
screw-rods on the cylinders and devices en-
gaging said rods.

5. In a gas or other explosive motor, cylin-

ders arranged to be adjusted toward or away
from each other, in combination with pistons
having rods provided with a transverse slot-
ted yoke, and a crank-shaft whose pin slides
in said yoke, said shaft consisting of sections
whereby the throw of the crank is lengthened
or shortened correspondingly with the adjust-
ment of the cylinders.

6. In a gas or other explosive motor, cylin-
ders arranged to be adjusted toward or away
from each other, pistons in said cylinders hav-
ing piston-rods provided with a slotted yoke,
a sectional crank-shaft whose pin slides in
said yoke, which shaft is lengthened or short-
ened to control the throw of the crank in cor-
respondence with the adjustment of the cyl-
inders, cross-heads attached to the ends of the
crank-shaft and links connecting said cross-
heads with the cylinders.

7. In a gas or other explosive motor, the
combination of the adjustable cylinders, pis-
tons therein having rods connected together
by a slotted transverse yoke, a crank-shaft
consisting of interpivoted sections and having
a pin that slides in said yoke, transverse bars
attached to the ends of the crank-shaft, and
pivoted links connecting the ends of said bars
to the cylinders, so that as the cylinders are
adjusted the throw of the crank will be like-
wise regulated.

Signed at Newport, Rhode Island, this 7th
day of May, 1903.

JAMES L. FITZ GERALD.

‘Witnesses:
JOHN ALEXANDER, .
Roserr E. GORDON.
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