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To all whom it may concern:

Be it known that I, CHARLES J. CULLEN, a
citizen of the United States and a resident of
Jersey City, in the county of Hudson and

State of New Jersey, have invented a new and.

Improved Motor, of which the following is a
full, clear, and exact descrlpmon

This invention relates to improvements in |

motors particularly adapted for usein connec-
tion with automobiles; and the object is to pro-

vide a motor of simple construction mounted |

to rotate with the driving-axle and having a
plurality of ecylinders, the pistons in diamet-
rically opposite e¢ylinders being so connected
with a stationary crank-shaft tha,t there will
practically be no dead-centers upon the rota-
tion of the motor; and a further object is to
employ in connecuon with the motor a simple
form of compensating gear to compensate for
the difference in travel of twotraction-wheels
while turning corners or running on curves.

I will deseribe a motor embodying my in-
ventmn, and then point out the novel fea-
tures in the appended claims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding partsinall the ficures,

Figure 1 is a sectional elevation of_ a motor
embodying my invention. - Fig. 218 a section
thereof at right angles to Fig. 1. FKig.3isan
end view showing a valve-shifting mechan-
ism. Fig. 4isthe opposite end view with the
end plate removed to clearly show a compen-
sating gear employed Fig. 5 18 a section on

the line 5 5 of Kig. 1, and Flg 6 is a section on
the line 6 6 of Fig. 1.

Referring to the dra,wmﬂ's 10 demguates a
fixed shaft havmg a crank pormon 11. Mount-

ed to rotate on this shaft 10 is the circular

body portion 12 of the motor, in which are

formed a series of eylinders, (lndlcated at 13,

14, 15,16,17, and 18.) Inthe opposite cylm-
ders 13 a,nd _16 are the pistons 19 and 20, con-
nected by a piston-rod 21 with a transverse
loop or yoke portion 22, through which the
wrist-pin of the crank passes. The pistons

23 and 24, operating in the cylinders 14 and
17, are connected by a rod 25, having a yoke
26 through which the Wust—pm passes, while
the plstons 27 28 in the cylinders 15 and 18
“are connected by a rod 29, having a central

._.1.

‘sald shaft 10, are ball-bearings 36.

| pipe 48 leads.

yoke portion 50, through which the said wrist-
pin passes. It 'will be seen that as the pairs
of pistons are arranged at an angle, one pair
relatively to the obher, the piston-rods and

connections with the wrist-pin will also be on

a corresponding angle and the several yokes
22, 26, and 30 will engage at different points
on the wrist-pin, so that the pressure of one
will counterbalance that of another, and thus
overcome dead-centers.

At one side the body portion 12 is nrowded
with a web 31, between which and a “block 32
on the shaft 10 ball- bearings 33 are arranged,
and on the opposite suile a boxing 54 IS a,t-
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tached to said body, and between the inner -

wall of this boxing and a block 35, attached to

31 and the inner wall of the boxing 34 form

‘the opposite walls of a chamber, in which the

crank portion 11 of the shaft 10is located, and
therefore no dirt or dust can reach the bear-

ings between the crank and the yokes.

Arranged at one side of the body 12 and

"The web

70

held from movement by any suitable means

is a port-plate 37, in which port-channels 33
and 39 are located, these channels extending

entirely around the inwardly-extended por-
tion 40 of the plate and communieating, re-
spectively, at the upper portions with ports

41 and 42, which communicate with a steam-

chamber 43, into which steam or other ac-
tnating medinm is passed from a pipe 44,
and at the lower portions these channels or

grooves 38 and 39 communicate with an ex-

haust-chamber 45 through ports 46 and 47,
and from thisexhaust-chamber 45 an exhaust-
The ports 41 and 42 are con-
trolled by a plug-valve 49, having ports 50

‘and 51, and the ports 46 and 47 are controlled

by a plug-va,lve 52, having ports 63 and 54,

80
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the ports in each plug -valve being arranﬂed |

‘at an angle one relatively to the other.

The plug-valves are simultaneously moved

to turn on or off the motive agent by means

of rods. 55 and 56, which conneet with the
outer ends of the two valves at opposite sides
of their centers, as is clearly shown in Fig. 3,
and. from a crank-arm 57 on the upper valve
an operating-rod 58 extends upward to a po-
sition to be easily operated by a person in
the vehicle.

ICO

The plate 37 is held yleldmﬂly yet tightly
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against the inclined offset 59 of the body 12 | armnged in a praectically solid body or ring,

by means of a spring 60, surrounding the
shaft 10 and engaging at one end against said
plate 37 and at the other end against a collar
61 on a tubulardriving-shaft 62, surrounding
sald shaft 10. Also mounted to rotate on the
shaft 10 at the opposite side of the motor
from the shaft 62 is a tubularshaft63. These
tubular shafts 62 and 63 are designed to be
connected with the opposite traction-wheels
of the vehicle, and they constitute, in effect,
a single driving shaft or axle.

From the outer end of each cylinder a port
64 leads and is designed to communicate with
the channel 39, while fromm the opposite or
inner end of each cylinder a port 65 leads to
communicate with the channel 38.

Arranged in the space between the plate
37 and the adjacent side of the body 12 is a
gear-wheel 66, which is rigidly attached to
the shaft-section 62 2, while arranged in the
boxing 34 is a similar gear-wheel 67, rigidly
attached to the shaft-section 63. A series of
compensating gear-shafts 63 extend through
the wall 31 and throngh theinner wall of the
boxing 34, these Wa,lls forming bearings for
the seveml shafts. On oneend of each shaft
63 1s a pinion 69, meshing with the gear-wheel
66, while at the opposit-e end of each shaft 68
within the boxing 34 is a pinion 70, meshing
with a pinion 71, the said pinion 71 also en-
gaging with the gear-wheel 67.

In operation when the valves are turned
to the position indieated in Figs. 5 and 6 the
steam enters through the port 41, and thence
into the right-hand side of the port 38. (In-
dicated 1n Iig. 5.) The active steam will
now operate against the inner surfaces of the
pistons in the first three eylinders 13, 14, and
15, and active steam will also enter through
the port 42 and through the left-hand port 39
in IFig. 6 to the outer sldes of the pistons in
the opposme cylmdel while exhaust will
take place from thei inner sides of the pistons
in the cylinders 13, 14, and 15 through the
port 38 at its left- hand side, as indicated in
Kig. 5, and out through the porb 53 in the ex-
haust-valve. The opposite eylinders will ex-
haust upon reaching the port 39 at the right
of Fig. 6.

When the vehicle is traveling in a straight
or practically straight line, the m0t01 and the
driving-shaft will be locked through the me-
dium of the ecompensating gearing to the
gear-wheels 66 and 67, and motion will be im-
parted to the shaft comprisinrr the sections
62 and 63. Upon a curve, however, and in
which event the wheel at the outer side of the
curve travels a greater distance and faster
than the wheel at the inner side of the curve,
the compensating gear will come into play by
the pinions 6Y moving in one direction upon
the gear-wheel 66 and causing the pinions 71
to tmpart a slight motion to the gear-wheel 67

111 4 reverse dnecmou to that of the gear-

wheel 66.

it is obvious that the several cylinders may

be separated one from another and suitably
supported in their proper relations. The
heavy body, however, acts somewhat as a
balance-wheel.

Having thus deseribed my invention, I
claim as new and desire to secure by Letters
Patent— .

1. A motor comprising a fixed crank-shaft,

! a plurality of cylinders mounted to rotate

around the ecrank-shaft, pistons in the c¢ylin-
ders having connection with the ecrank of the
crank-shaft, a two-section driving-shaft, and
compensating-gear connections between the
driving-shaft sections and the cylinders, sub-
stantially as specified.

2. A motor, comprising a fixed crank-shaft,
a cylinder-body mounted to rotate around the
crank-shaft and having a plurality of cylin-
ders arranged one cylinder opposite another,
pistons arranged in the cylinders, rod con-
nections between opposite pistons, yoke mem-
bers arranged in said rods and engaging with
the crank, a shaft movable around the erank-
shaft, and fixed gear connections between the
movable shaft and the motor-body, substan-
tially as specified.

3. A motor, comprising a fixed crank-shaft,
acylinder-body mounted torotate around said
crank-shaft and having a plurality of ¢ylin-
ders arranged one cylinder opposite another,
pistons for operating in the cylinders, rod
connections between opposite pistons, yokes
1n said rod connections for engaging with the
crank, a driving-shaft comprising tubular
sections surrounding the crank-shaft, and
driving connections between the motor-body
and sald tubular shaft-sections, substantially
as specified.

4. A motor,comprising a fixed ecrank-shaft,
a motor-body mounted to rotate relatively to
the crank-shaft, the said body having a plu-
rality of eylinders, pistons operating in the
cylinders, rod connections between opposite
pistons, yoke members in said rod connec-
tions for engaging with the crank, tubular
driving-shaft members mounted to rotate on
the crank-shaft, gear-wheels on said tubular
shaft members, shafts carried by the body,
pinions on said shafts for engaging with the

gear-wheel on one of the tubular shaft mem-

bers, pinions on the opposite ends of said
shafts, and pinion connections between said
last-named pinions and the gear-wheel on the
other of said tubular shaft members, sub-
stantially as specified.

5. A motor, comprising a fixed crank-shaft,
a motor-body mounted to rotate on said shaft

| and having a series of cylmders, the cylin-

ders belnn' arranged in pairs, one cylmder op-
posite anothel pistons for operating in the
cylinders, opposnte pistons being connected
and having connection with the erank of the
crank-shaft, ports leading into the outer and
inner ends of the cylmders, a fixed port-plate

While I have shown the several eylmders | having channels mth which the respective
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-erank-shaft, a driving-shaft gear connections
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forcontrolling the inlet of steam to said chan- -
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inner and outer ports communicate, means

for directing a motive agent into said chan-
nels and a driving-shaft having gear con-

nection with the motor-body, substa,ntm,lly as
‘specified.

6. A motor,comprising a fixed crank-shaft,
a motor-body mounted to rotate on the shaft

‘and having a series of ¢ylinders, the said cyl-
inders being arranged in pairs one cylinder

opposite another, pistons operating in the cyl-
inders, opposite pistons being connected and
having connection with the crank of the

between the driving -shaft and the motor-
body, a fixed port-plate having two channels

for communicating with ports leading to the.

inner and outer ends of the cylinders, a valve

nels, a valve for controlling the exhaust of

steamn from said channels, and means for si- |

multaneously operating said valves, substan-

tially as specified.

7. A motor,comprising a fixed erank-shaft,

a motor- body mounted to rotate on the shaft

‘and having a series of cylinders, the said eyl-

inders being arranged in pairs one cylinder
opposite another, pistons operating in the cyl-

inders, opposite pistons being connected and

having connection with the crank of the ecrank:
shaft, a driving-shaft, gear connections be-
tween the driving-shaft and the motor-body,

a fixed port-plate having two channels for

=
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communicating with ports leading to the in-

ner and outer ends of the cylinders, a valve

for controlling the inlet of steam.through
said channels, a valve for controlling the ex-
haust of steam from said channels, means for

simultaneously operating said valves, and

means for holding the port-plate yieldingly
40

against the body of the motor substantially
as %peuﬁed

In ‘testimony whereof I have signed my

name to this specification In the presence of
two subscribing witnesses.
CHARLES J. OULLEN
Witnesses:
'CLINTON 1. VAN DYNE
THOMAS HOWIE.
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