I. T. PRICE.
OSCILLATING ENGINE.
APPLICATION FILED FEB.28, 1908

1,024,098. * Patented Apr. 23, 1912,

5 SEEETS—SHEET 1.

WITNESSES INVENTOR

LH Aihoriict | 1sAAGT. PRICE ,

y | BY FHtetine %; :
é%:%’z%‘i_‘ ’
~—— " v
. ATTORNEYS



1,024,098,

I. T. PRICE.
* OSCILLATING ENGINE,

APPLICATION FILED FEB.28, 1908,

Patented Apr. 23, 1912.

5 SHEETS—SHEET 2.

D! ’
7y ; 7 <
ci e |1 el i C
& ool AL VA-a
T3 2 ‘ =
23 3 =
72 . ® 4 @ d o Ql
Fr Fr _
e : - =
s ¢ leFE 8 G =
[ L v 9 1R
A
a7 || | B Mear | G+ = —
[ — RH " H
! .".\ o = ," o I B o |||“Q :! "Q a -
a°l _ ! ’ alny RS
. ] = B | A ) [ [
2 el il i T /|| L
7 = e
va B || E Z 7 v %] z 7 A
U] = e el e =
9 | s B o lz =5
a2 [t ... =LAl o) =
: > /I,,,“.__ — L] E—Jl-- H Vid
02 ‘f_ W ad 02 Lp i ;: ——
] i e i %
‘/7*12 '

WITNESSES

/,;AW .

COLUMBIA PLANGGRADPIE COL WASHINGTON, 11, €,

INVENTOR
~t I1sAAGT. Price,

- S

- By W

ATTORNEYS




I. T. PRICE.

OSCILLATING ENGINE,
APPLICATION FILED FEB.28, 1908.

1,024,098. Patented Apr. 23, 1912.

6 BEEETS—SHEET 3. )

'z
Z
g
I

i

fi P

e

WITNESSES INVENTOR

LB Spbbnsct. IsarcT. Price,
Sy By Y Mg,
s o

ATTORNEYS.

COLUMBIA PLANOARAPH €O., WASHINGTON, D. €



I. T, PRICE.

OSCILLATING ENGINE,
APPLICATION FILED FEB. 28, 1908,

1 ,024,0908. Patented Apr. 23, 1912.
: 5 SHEETS—SHEET 4.
57 Y 5z
J : " l / i //’
— [
© aTfie o] “'} 5= o afle ©
{ 5 4
, ] d © h
&G F. | o] ¢ o ¢
X
© _@_ "B(
B~ i -3 69
co il &° o 5/'.\? (
Y _ - m}llln.‘ . Y
- -’ C Y o X HME m C p —
"z N , ”“ e3l
c A p= . >~ 23 " dl 22
L 6__, ’5/
2z p Slzits S
Q%E I Al 3% S —~— S
@ N S
| o | = 52‘
2 | & 58 o)
- Ftine-
g5
174
WITNESSES | T/NVENTO/?
0 2t okt sAac T. Price,
< By M

f,. -
ot 2 iddidl 4

- ATTORNEYS

COLUMBIA PLANOGRAPH CO., WASHINGTON, D,



1,024,098,

I T. PRICE.
OSCILLATING ENGINE.
APPLICATION FILED FEB, 28, 1908,

Patented Apr. 23, 1912,

6 SEHEETS—SHEET 5.

—

Witnesseo

A St

L]

Inventor -

lIsAncT. Price,
@313, attoznmgo

COLUMBIA PLANOGRAPH CO., WASHINGTON, D. €.



. UNITED STATES PATENT OFFICE.

ISAAC T, PRICE, OF HOLTON, KANSAS.

10

15

20

25

30

35

40

45

50

OSCILLATING ENGINE,.

1,024,098,

Application filed February 28, 1908.

To all whom it may concern:

Be it known that I, Isasc T. Pricg, a
citizen of the United States, and a resideni
of Holton, in the county of Jackson and
State of Kansas, have made certain new and
usefal Improvements in Oscillating Engines,
of which the following is a specification.

The object of my invention is to provide
an improved engine which shall be simple
in construction, of high efficiency and com-
pact form, which shall be capable of use with
either steam, compressed air or explosive
gases.

It consists of an oscillating engine in
which two or more curved cylinders 1n pairs,
provided with an equal number of pairs of
pistons and piston rods, transmit power to
a pair or pairs of cranks of a driven shaft,
and it further consists in the novel construc-
tion and arrangement of the various parts
of the engine, as will be hereinafter more
fully described with reference to the draw-
ings, in which -

Ifigure 1 is a side elevation of the engine
with parts in section; Fig. 2 is a vertical sec-
tion taken on line 2—2 of Fig. 1; Fig. 2°
is a detail in side view of a part of the re-
versing devices; Fig. 3 is a transverse sec-
tion taken on line 3—3 of Fig. 2; Fig. 4
is a top plan view with the steam chest and
a portion of the cylinders on one side shown
in horizontal section; Fig. 5 is a perspective
view of the steam chest and its valves shown
detached; Figs. 6 and 7 are diagrammatic
side views of the engine, showing different
positions of its parts; Fig. 8 is a sectional
view of the valve casing showing the means
for shifting the gates. '

As will be seen in Figs. 2 and 4, T have
shown my engine in duplex form, the parts
shown on the right of these figures being
exactly like the parts shown on the left;
and it is intended that any desired plurality
of these units may be employed in connection
with the same driven shaft to increase the
capacity of the engine at will. "While T shall
describe my invention in conmnection with
steam as the motive power, it will be under-
stood that T do not so limit myself, since it
is equally useful, with modifications evident
to one skilled in the art, in air or gas en-
gines, as above stated.

Referring to Figs. 1, 3 and 4, A represents

Specification of Letters Patent.

Patented Apr.23,1912.
Serial No. 418,246.

a_horizontal table surface mounted on up-
right frame bars A’, A’, sustained upon a
base A2, on which base are supported pillow-
blocks A%, which carry the journals of the
driven shaft I. Curved stationary guides
A® extend from the upper corners of the
frame down to the pillow-blocks A%, and
brace and strengthen the frame and also
form guides for the outer ends of the swing-
ing guide-arms, as hereinafter described.
Upon the table surface A are erected any
number of engine cylinders arranged in pairs,
each pair being composed of two curved
cylinders B, B, of quadrantal shape con-
nected together at the top by means of the
steam chest C. The term “quadrantal,” as
here employed, is descriptive, and not Iimit-
ing, since ‘the arc of the cylinder may be
more or less than ninety degrees. These
cylinders are of circular internal bore and
are‘each formed in two halves provided with
flanges & and 3’, which are bolted together,
while the end portions thereof are provided
with flanges &*bolted to the top of the table
surface, and also flanges b® at their upper
ends, which enter recesses ¢ (see Figs. 4 and
5) in the opposite sides of the steam chest
C. Each quadrantal cylinder may be cast
in one piece of a proper thickness and then
milled out on the inside to form the internal
bore for the reception of the piston; or by
making each quadrantal cylinder section in
two halves as thus described, it may be con-
veniently turned to form the internal bore
for the reception of the piston. Arranged
within the quadrantal cylinders are two pis-
tons, F, F, which have a range of oscillation
of approximately 90°, as shown in Fig. 3.
These pistons are provided with curved pis-
ton-rod extensions F’, I, whose lower ends
are jointed to the connecting-rods H, H, and
which, in turn, are connected to the cranks
J, J, of the shaft T, which is preferably lo-
cated substantially on the line of the circle
about the center of the shaft K. which passes
through the centers of the cylinders B, B,
and in a vertical line below the center of the
shaft K, at which point cranks equal in
length to substantially ome-half the radius
of said circle may be turned a full revolu-
tion by a full stroke of the engine. This
location is at the point where the most effec-
tive leverage in the shaft I may be had by
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the continual changing of the angular rela-
tions of the conmnecting-rods H, H, to the
shaft I throughout the stroke. It is not
absolutely essential, however, to locate the
shaft on this line, since the engine will
work effectively even if the shaft is not lo-
cated immediately on the circle.

At the joints between the piston rod ex-
tensions I/, T/, and the connecting rods
H, I, are also pivoted the two swinging
arms (G, G. These arms are provided at
their upper ends with collars which pivot-
ally embrace a central shaft K, arranged in
fixed position on thetable surface A. These
arms (&, G, extend beyond their connections
with the piston rods, as shown at g, and
these ends enter curved slots ¢’, ¢’, formed
in the curved guides and braces A®, A% of
the framework, as seen in Fig, 3.

As the two pistons I, I, oscillate about
the center of the shaft K, the lower ends of
their piston-rods swing in circularly-curved
lines about the shaft I, by reason of their
connection through the arms G, G, and the
thrust of said piston-rods changes in its an-
gular relation upon the shaft I through the
different portions of the stroke. That is to
say, when the pistons are in their upper-
most positions, as shown in Fig. 1, and first
commence to descend, they exercise a pres-
sure in a more or less vertical direction;
but when they have attained their lower-
most position, as shown in Fig. 3, it will be
seen that the pressure which they have ex-
erted upon the cranks J, J, during the latter
portion of their movement is approximately
in a horizontal direction. It will be seen,
therefore, that the joint of the piston-rods
with their-connecting-rods H, I, and arms
(3, G, in their movement follow a curved
line about the shaft X, and consequently im-
part a more effective leverage to their cranks
J, J, and upon the driven shaft T.

I will now describe the construction of
the steam-chest and the action of the valves
for giving continuous motion to the engine.
As already stated, the steam-chest shown in
Tig. 5 is securely fastened between the up-
per ends of the two quadrantal cylinders
and is made a rigid part of the same. This
steam-chest is preferably wedge-shaped, and
is chambered interiorly with a steam space
T, which opens into the opposite ports ¢ and
¢’, and also into the open ends of the two
curved cylinders B, B. In the opposite
ends of this steam-chest are formed the re-
cesses ¢*, ¢*, (see Fig. 5) in the line of the
induection and exhaust ports ¢, ¢’, and in
these recesses are arranged the slide-valves
D and D/, seen in Figs. 1, 2,4 and 5. These
slide-valves are provided with openings &, d,
arranged to open the ports ¢ and ¢ in the
steam-chest whenever the valves D and D’
are raised to secure registration between the
openings d, d, and the said ports in the

1,024,098

steam-chest. The slide-valves D, D7, are
arranged to reciprocate in vertical direc-
tions and are retained in their recesses in
the sides of the steam-chest by means of
cover plates ¢® ¢%, as seen in Fig.4. Through
one of these cover plates (¢®) is tapped a
branch of the inlet steam-pipe X, and
through the other of these cover plates (¢°)
there 1s connected the exhaust pipe Y.

As will be seen in Figs. 2 and 4, when
the inlet valve D is open and the exhaust
valve D’ on the opposite side of the steam-
chest is closed, steam will pass from the sup-
ply pipe X into the chambered interior of
the valve-chest C, and exerting its pressure
apon both of the pistons F, F, will cause
them to descend, moving away from each

‘other in opposite directions to the full range

of their streke, and imparting a rotary mo-
tion to the shaft I through the conuections
cf the pair of pistens to the cranks J. J.
After a sufficient movement of the pistons
has been obtained, steam is cut off by the
movement of the inlet valve D, and the
steam allowed to act expansively upon the
pistons; and at the proper time the exhaust
valve D’ is opened to permit the escape of
steam. The means whereby these valves are
automatically operated are shown in Figs. 1
and 2. Referring to Fig. 2, the slide-valves
are each provided with downwardly-estend-
ing rods d’, d’, around which are wound
spiral springs 4°, d%. A clamp coupling n
connects each one of these valve rods with
the upper end of a stem N, sliding verti-
cally 1n guides in the table surface A. To
the lower end of each of these stems N is at-
tached a jointed member M, swhich normally
rests above one of the two cams L and 1.,
rigidly fixed to the shaft I. As the shaft T
rotates, the operative cam L acting upon the
lower end of the member M, Iifts the stem
N and also the valve-stem ', lifting the en-
gine valve, and wlen, by the rotation of the
shaft, the cam I passes away from contact
with the member M, the steam valve is again
brought down by the tension of the spiral
spring @* coiled about its stem.

The valve-operating cams I, and L/ are
arranged in pairs, one of each pair being
employed when the engine is running in one
direction, and the other of each pair being
brought into action for rotating the engine
shaft in the opposite direction. The lower
ends of the members M of the lifting stems
N are arranged to be shifted from cams L
to cams L/, as shown in dotted lines in Fig.
9, whenever it is desired to reverse the en-
gine. To accomplish this it is necessary to
both raise the members M and swing them
laterally; and to do this I have provided, as
typical means, the devices shown at the bot-
tom of Figs. 1, 2 and 2*. Horizontal slide
bars O? are arranged to move longitudinally
on the base A? of the main frame. These
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bars O? lie beside the pillow-blocks A* (see
Fig. 1) and are rigidly connected to the
lower portions of the yoke-shaped frames
O, which, at their upper and horizontal
portions are perforated to receive the lower
ends of the lifting members M, which latter
have cross-pins o lying above the perfora-
tions in the yokes O, so that when the yokes
O are lifted, they will also lift the members
M; and when the yokes O are moved hori-
zontally, will swing the members M later-
ally, as indicated in dotted lines in Fig. 2.

To give the required movements to the yokes .

O, there are pivoted to the connected bars
02 and yokes O a plurality of cams P, these
cams being pivotally connected at #, and
having their upper ends connected to hori-
zontal bars Q. The bars Q are moved lon-
gitudinally by means of a lever (not shown

-on the drawings), which is merely a piv-

oted lever capable of imparting longitudi-
nal movement in both directions to said
bars Q. When the bars Q are thrust longi-
tudinally in the direction of the arrow in
Fig. 2, the right hand and most eccentric
portions of the cams P are turned about
their centers », and are made to bear against
the bed A2, thereby raising both the bars
02 and the yokes O. It will therefore be
seen that this action causes the proper ele-
vation of the yokes O to lift the members M,
so that the lower ends of the members M
may be moved to engage with the other set
of valve-operating cams (L’ in this case) to
reverse the engine. The bars O? are now
moved in the direction of the arrow z of
Fig. 2 by a lever 0% (see Fig. 2*) which is
pivoted medially to a lug on the bed A2 and
pivoted at its lower end to the bars O2
This, lever moves the bars O? and the yokes
O attached to said bars to the left, bringing
the lower ends of the members M over the
cams L/, The bars ) are now rhoved in the
reverse direction, returning the cams P to
the position shown in full lines, and thus
lowering the yokes O so that the lower ends
of the members M come into operative re-
lation with the valve-operating cams. This
reverses the action of the valves in the valve-
casing, producing reversal of the engine.
Referring now to Figs. 3, 5 and 8, it will
be seen that in the normal acticn of my en-
gine, the full force of the expansive action
of the steam or any explosive when intro-
duced into the chest, manifests itself in an
equal pressure on each of the pistons, driv-
ing them with the full force of the steam or
explosive used, simultaneously in opposite
directions, the effect of which, through the
connection of the pair of cranks on the
driven shaft I, is to concentrate these oppo-
sitely-acting forces upon the shaft 1. In
some cases, however it will be desirable,
when less power is required and it is de-
sired to operate the engine at reduced or

a8

only half speed, to be able to run the engine
from one piston alone. To accomplish this
I arrange in the steam-chest on each side
of the same within suitable recesses between
the cylinders B, B, and the steam space T,
cut-off gates E, E, provided with stems e,
which serve to guide them in rectilinear
movement. These gates are held open when
both pistons are used by devices for operat-
ing the gates E, B, one of which is shown in
Fig. 8. Pivoted to a lug ¢* on the steam-
chest is a bell-crank lever ¢® one end of
which is loosely pivoted to the gate I, and
the other end of which is pivoted to a rod
e*. The rod e¢* is pivoted to a lever ¢°
which, at its lower end, is pivoted to the side
of the valve-casing. When the lever ¢° is
thrust inwardly, it will cause the bell-crank
lever to rotate on its pivot and lower the
plate X, closing the opening between the
steam space T and the respective cylinder.
Reverse movement of the lever ¢ restores
the ¢ylinder to action.

Referring now to Figs. 6 and 7, each of
which represents the engine as running to

the right, its pair of pistons I, T, receive’

the full propelling forces of the gases and
move in opposite directions. The driven
shaft having its axis nearly in the common
circle of the pistons and at right angles to
the plane of that circle, carrying the cranks
J, J, arranged preferably at right angles to
each other and connected to the pistons T,
I, by the piston-rods F’, F’, and connect-
ing rods H, H, receives the forces of the
thrusts from the steam or gas in the cylin-
ders substantially equally. This results in
the direct application of the propelling
forces—less the incident losses through frie-
tion, ccoling and leakage common to all en-
gines—to the driven shaft. Moreover, since
the pistons and piston-rods move over arcs
of a common circle, continually changing
the positions of the pivotal connections be-
tween the piston-rods F’, I, and connecting-
rods H, H, the resultants of the effective
forces at the crank-shaft are greater
throughout the forward stroke than would
be the case if pistons and piston-rods and
joints between the conmecting-rods H, H,
and piston-rods F’, F’, traveled in a straight
line toward the crank shaft. Thus the ex-
pansive energy of steam or gas exerts itself
upon the crank-shaft with more advan-
tageous leverage during the forward stroke,
without compensating increase of speed of
piston movement or length of piston stroke.
The result is the conversion of an increased
percentage of the expansive forces of the
gases into energy in the form of motion in
rotation of the driven shaft.

Having .thus deseribed my invention, T
claim:

1. An oscillating engine comprising a
pair of curved and communicating quadran-
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tal cylinders, a steam chest bolted rigidly
between said quadrantal cylinders and in
common to both, a pair of curved pistons
having curved piston rods extended and
arranged to work in said curved quadrantal
cylinders, the pistons on opposite sides of
gaid steam cliest being arranged to move in
opposite directions, a pair of connecting
rods having a connecting joint with said
piston rods, a crank shaft having a pair of
cranks at angles to each other and coupled
to said connecting rods, a pair of independ-
ent swinging gmdo arms having loose con-
nection with the joint between “said piston
rods and connecting rods, and an axis cen-
tral to the pair of qua(h antal cylinders, and
upon which are loosely mounted the inner
ends of said pair of swinging guide arms.
An oscillating engine comprising a pair
of culwd and connnumcaimo Omdtantal
cylinders, a steam chest bol’ced Tig 1dIV be-
tween said quadrantal eylinders and in com-
mon to both, a pair of curved pistons hav-
ing curved pisten rods extended and ar-
ranged to work in said curved gquadrantal
yhndels. the pistons on opposite sides of
said steam chest being arranged to move in
opposite directions, a pair “of connecting
rods, a loose joint securing said connecting
rods to said piston rods, a crank shaft hav-
ing a pair of cranks at angles to each other
and coupled to said connectmo rods, a pair
of independent swinging omde arms having
loose connection with the connecting ]omi
between the said piston rods and connecting
rods, an axis central to the pair of quadranta
cylinders loogsely carrying the inner ends of
the pair of swinging arms, and circular sta-
tionary guides in the frame-work which re-
ceive and guide the outer ends of the swing-
ing arms.
3. An oscillating * engine comprising a
pair of curved and communicating quad-
rantal cylinders, a steam chest bolted rigidly
between said quadrantql cyhndere and in
common to both, a pair of curved pistons
having curved piston rods extended and ar-
1'-111(red to work in said curved quadrantal
cvhnderb, the pistons on opposite sides of
said steam chest being arranged to move in
Op])()%lte directions, a pair “of connecting
rods having connecting joints with said pis-
ton rod, a crank shatt having a pair of
cranks at angles to each other and coupled
to said connectmo rods, a pair of independ-
ent swinging guide arms having connection
with the connﬂctmo joint between said pis-
ton rods and connectlno rods, an axis central
to the pair of quadr antal cyhndcxs loosely
carrying the inner ends of the pair of swing-
ing arms, circular stationary guides in the
framework, which receive and guide the
outer ends of the swinging arms, vertical
slide valves for the inlet and exhaust ports
of said steam chest, vertical rods for the

1,024,098

same and cams arranged on said crank
shafts to operate said valves.

4. An oscillating engine comprising a pair

of curved and communicating quadrantal
cylinders, a steam chest holted rigidly be-
tween said quadrantal cylinders and in com-
mon to both, a pdll’ of curved pistons having
curved piston rods extended and arranoed
to work in said curved quadrantal cyﬁnders,
the pistons on opposite sides of said steam
chest being arranged to move in oppeosite
directions, a pair of connecting rods having
conncvtmor joints with said mston rods, a
crank shaft having a‘pair of cranks at
angles to each other and coupled to said
connechno rods, a pair of swinging arims
having connection with the connoctlng joint
between said piston rods and connecting
rods, an axis central to the pair of quad—
rantal cylinders carryving the inner ends of
the pair of swinging arms, circular station-
ary guides which receive and guide the ocuter
ends of the swinging arms, vertical slide
valves for the inlet and exhaust ports of said
steam chest, vertical rods for the same, cams
arranged on said crank shaft to operate gaid
valves, sliding gates between each of said
quadrantal cylinders and the steam chest
arranged to cut off the steam from both or
either of said pistons and stems to guide the
same.
5. An oscillating engine comprising a pair
of curved communicating quadrantal cylin-
ders with pistons, a steam chest bolted rig-
idly between said curved quadrantal cylin-
ders and forming a common clearance, and
having inlet and exhaust ports, valves for
the same and cut-off gates arranged to
wholly cut off either cylinder from the
steam chest.

6. An oscillating engine comprising a pair
of curved communicating quadrantal cylin-
ders, a steam chest bolted rigidly between
the said quadrantal cylinders and in com-
mon to both, a pair of curved pistons hav-
ing curved piston rods extended and ar-
ranged to work in said curved quadrantal
cylinders, the pistons on opposite sides of
said steamn chest being arranged to move in
opposite directions, a pair of connecting
rods having connecting joints with said pis-
ton rods, a crank shaft having a pair of
cranks at angles to each other and coupled
to said connecting rods, a pair of independ-
ent swinging guide arms having connection
with the connecting joint between said pis-
ton rods and connecting rods, an axis cen-
tral to the pair of quadrantal cylinders
carrying the inner ends of the pair of swing-
ing arms, civcular stationary guides in the
fmmework, which receive ‘and guide the
outer ends of the swinging arms, vertical
slide valves for the inlet and exhaust ports
of said steam chest, vertical rods for the
same, cams arranged on said crank shaft to
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operate said valves, slide gates between each
of said quadrantal cylinders and steam
chest, arranged to cut off the steam from
both or either of said pistons, gate rods to
guide the same, said steam chest having in-
duction and exhaust valves arranged on op-
posite sides to slide radially in relation to
the cylinders, and a base frame all con-
structed and arranged substantially as here-
in shown and described.

7. An ogcillating engine comprising a pair
of curved and communicating quadrantal
cylinders, a steam chest mounted rigidly be-
tween said cylinders and forming a common
clearance, a pair of curved pistons having
curved piston rods extended and arranged to
work in said cylinders, the pistons on oppo-
site sides of said steam chest being arranged
to move in opposite directions, a pair of con-
necting rods having a connecting joint with
said piston rods and a crank shaft having
a pair of cranks approximately at right
angles to each other and coupled to said con-
necting rods.

8. An oscillating engine comprising a pair
of curved and concentric cylinders, pistons
for said cylinders oppositely actuated, a
chamber for supplying gas under pressure
to said cylinders forming a common clear-
ance, inlet and exhaust ports and valves, a
crank- shaft and connections for imparting
movement in rotation to said shaft.

9. An oscillating engine comprising a pair
of curved and concentric cylinders, pistons
for said cylinders oppositely actuated, a
chamber for supplying gas under pressure
to said eylinders forming a common clear-
azice, inlet and exhaust ports and valves, a
crank shaft, curved and concentric piston
rods, cranks mounted on said shaft, and con-
necting rods pivoted to said piston rods and
said cranks.

10. An oscillating engine comprising a
pair of curved and concentric cylinders, pis-
tons for said cylinders oppositely actuated,
a chamber for supplying gas under pressure
to said cylinders forming a common clear-
ance, inlet and exhaust ports and valves, a
crank shaft, curved and concentric piston
rods, cranks mounted on said shaft, connect-
ing rods pivoted to said piston rods and said
cranks, a central pivot, and arms mounted
thereon and pivoted to said connecting rods.

11. An oscillating engine comprising a
pair of curved and concentric cylinders, pis-
tons for said cylinders oppositely actuated, a
chamber for supplying gas under pressure
to said cylinders forming a common clear-
ance, inlet and exhaust ports and valves, a
crank - shaft, curved and concentric piston
rods, cranks mounted on said shafts, con-
necting rods pivoted to said piston rods and
said cranks, and guides for said piston rods.

12. An oscillating engine comprising two
quadrantal cylinders concentrically placed,

S

means for supplying gas under pressure to
said cylinders, an interposed chamber form-
ing a common clearance, oppositely acting
pistons in said cylinders, curved piston rods,
a crank shaft having ifs axis substantially
in the common circle of said pistons and at
right angles to the plane thereof, cranks on
said shaft angularly positioned, and con-
necting rods pivoted to said cranks and said
piston rods, whereby motion in rotation is
Imparted to said shaft.

13. An oscillating engine comprising two
quadrantal cylinders concentrically placed,
an interposed chamber common to both cyl-
inders forming a common clearance for sup-
plying gas under pressure, oppositely acting
pistons 1n said cylinders, curved piston rods,
a crank shaft having its axis substantially in
the common circle of said pistons and at
right angles to the plane thereof, cranks on
sald shaft angularly positioned, and con-
necting rods pivoted to said cranks and said
piston rods, whereby motion in rotation is
imparted to said shaft.

14. An oscillating engine comprising two
quadrantal cylinders concentrically placed,
means for supplying gas under pressure to
said cylinders, an interposed chamber form-
ing a common clearance, oppositely acting
pistons in said cylinders, curved piston rods,
a crank shaft having its axis substantially
in the common circle of said pistons and at
right angles to the plane thereof, cranks on
said shaft angularly positioned, connecting
rods pivoted to said cranks and said piston
rods, and guides for said piston rods to con-
trol their movement upon sald common
curved axis.

15. An oscillating engine comprising two
quadrantal cylinders concentrically placed,
means for supplying gas under pressure to
said cylinders, oppositely-acting pistons in
said cylinders, curved piston-rods, a erank-
shaft having its axis substantially in the
common circle of said pistons and at right
angles to the plane thereof, cranks on said
shaft angularly positioned, and connecting-
rods pivoted to said cranks and said piston-
rods, whereby motion in rotation 1s im-
parted to said shaft.

16. An oscillating engine comprising two
quadrantal cylinders concentrically placed,
a chamber, oppositely-acting pistons in said
cylinders, curved piston-rods, a crank-shaft
having its axis substantially in the common
circle of said pistons and at right angles to
the plane thereof, cranks on said shaft angu-
larly positioned, and connecting-rods piv-
oted to said cranks and said piston-rods,
whereby motion in rotation is imparted to
said shaft.

17. An oscillating engine comprising two
quadrantal cylinders concentrically placed,
means for supplying gas under pressure to
said cylinders, oppositely-acting pistons in
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said cylinders, curved piston-rods, a crank- | their movement upon said common curved
shaft having its axis substantially in the | axis.

common circle of said pistons and at right ISAAC T. PRICE.
angles to the plane thereof, cranks on said

5 shaft angularly positioned, connecting-rods | Witnesses:

pivoted to said cranks and said piston-rods, Harmon CLARE,

and guides for said piston-rods to control Samuer OSTERHOLD.

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents,
Washington, D. C.”




