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To all whom it may cgncérn:'
Be it known that I, Ross H. STOLLAR, a

citizen of the United States, residing at Los:

Angeles, in the county of Los Angeles and

¢ State of California, have invented a new and

useful Improvement in Fluid-Pressure ln-

gines, of which the following is a specification.

The main object of this invention is to pro-

vide a piston-operated engine which will

10 give a high speed of the driven part with a

~ comparafively low speed of the piston and
without the use of gears. _

A further object of the invention is to pro-

vide a fluid-pressure engine which will give a

15 continuous direct action on the driven part

and dispense with the use of a fly-wheel or
similar means for carrying the mechanism
over dead-centers or periods where there 1s
il l{)ﬁwer being applied. |
other object of the invention 1s to pro-
‘vide a fluid-pressure engine in which the ac-
tion will be smooth and continuous without
 any substantial or appreciable vibration.
A further object of the invention is to dis-
25 pense with the usual crank mechanism for the
conversion of the reciprocating into rotary
motion and to substitute therefor a direct-
“acting means whereby the reciprocating ac-
~ tion 18 converted into rotary motion of rela-
30 tively high speed. =~ . .
Another object of the invention 1s to pro-
~ vide an engine of this character with alter-
nately-acting pistons brought successively
into action and interconnected to give a con-
35 tinuous operation of the different parts..
The invention comprises a piston and a
part connected and operated thereby in a
reciprocating path and a driven part directly
connected to-or engacing the aforesaid part
40 in such manner as to be driven thereby at a

20

relatively hich rate of speed—that is to say,.

to make a plurality of revolutions for each
stroke of the driving part.

| This invention further comprises two alter-

45 nately-working pistons which operate with

the driving means, connected by a common.

driven means, as aforesaid, and provided with

controlline means for operating the pistons

alternately, each piston being connected to

5o return the other in the idle stroke thereot.
The invention may be carried out in vari-
“ous ways, and 1n particular the speed-multi-
plying connection from the piston to the

_driven part may be variously constructed. |

| Two embodiments thereof are herein shown,

one based on the use of multiplying cables and
pulleys and the other based on the use of a
spiral cam or screw.

The accompanying
mvention. o |
Figure 1 is a side elevation of the engine

drawings illustrate the

55

60

embodying the cable and pulley construction. -

Fig. 2 1s an inverted plan of Fig. 1. Fig. 3
is a vertical section on line o® 2%, Iig. 2.  Fig.
4 is a detail section of the reversing and con-

side elevation of one of the power-transmit-
ting drums on the driven shaft. Fig. 61s a
vertical section thereof on the line x° 2°, Fig.
5. Fig. 7 is a more or less diagrammatic
representation of the application of the 1n-
vention to an automobile. Fig. 8 1s a dia-

| gram showing the pulley and cable connec-
} tioms. -

The invention is herein embodied in a dou-

‘ble-cylinder construction, the two cylinders

working alternately. -
Referring to Figs. 1, 2, and 3, 1 1’ desig-
nate the respective cylinders mounted by

vided with pistons 4 4’, whose rods 5 5’ carry
cross-heads 6 6/, working on guide rails or
bars 7, which are supported by standards 2

and 8. |

9 designates a driven shaft, the object of
the invention being to drive said shaft at a
releatively. high rate of speed by the recipro-
cation of the pistons 4 4’. For this purpose

direct-acting multiplying transmission means

are provided, consisting in the form shown
in Figs. 1, 2, and 3 of cables 10 10 for the re-
spective cylinders, pulleys11,11,12, and 127,
over which said cables pass, and drums 13
13/, connected to said cables and having op-
erating connections with the shaft 9.
may be any desired number of pulleys 11 and
12, &ec., according to the ratio of speed multi-
plication desired. In this case there are
three pulleys 11 and two pulleys 12. The
pulleys 11 117 are carried by and pivotally
mounted on the piston cross-heads 6 6, re-

spectively, and the pulleys 12 12" are pivot-

ally mounted on bearing-frames 14 at the

| rear end of the cyhnder.

The connection of the cables 10 and 10’
with their respective pulleys and drums are
identical, each cable being secured at one end
to an abutment, anchor, or support 15, as by

There

trolling valve. TFig. 5 is a partly-sectional
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‘standards 2 on a suitable support 3 and pro- 8o
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- of the machine and winds around the drum

20

~ down to pass around the drum 13,
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2.

means of a tightening-screw connection 16,
and passing therefrom over one of the pul-

leys 11 on the piston cross-head, then rear- |

wardly along the cylinder to a pulley 12 at
the rear end of the cylinder, around said pul-
ley, and then forwardly to the next pulley 11,

and so on until the last pulley 11 is reached,
from which said cable extends directly to and

around the drum 13, being attached at its
end to said drum. Alongside of each cable
10 10" passes another cable 18 18’, secured to
the same support or anchor 15, cable 18‘ex-
tending from said support parallel to the
cable 10 around the respective pulleys 11 12
until the last pulley 11 isreached, from which
the said cable crosses over to the other side

13’ in the reverse direction to the winding of

the cable 10 on the drum 13.
19 20 21 designate sheaves over which

the cable 18 passes in crossing from one side
of the machine to the other and in turning
19 20’
21" are similar sheaves for the corresponding

cross-cable 18’ from the other side of the ma.-

chine, said cross-cable winding over the drum
13 in reverse direction to the cable 18. As
each piston moves outwardly the other pis-
ton 1s moved in reverse direction by opera-
tion of the cross-connected cable 18 or 18’
from the other piston. In order that the
cable may be held taut on the pulleys during
this retrograde movement, a tension-cable
22 1s provided, connected to the respective
cross-heads 6 6’ and passing over a sheave
23, so that as each cross-head moves back its
movement 1s restrained by said cable in ac-
cordance with the movement of the cross-
head on the other piston, and there can be no
slackening or loosening of the cables on the
pulleys. | |

As each piston reaches the inner end of its

- cross-connected cable above referred to the
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action is reversed under control of a valve
25, which admits steam back of this piston
and simultaneously connects the cylinder of
the other piston to exhaust, said other piston
being at this moment at its point of oreatest
extension. Valve 25 may be of any suitable
construction, consisting, for example, of a
casing inclosing a plug or cylinder 26, pro-
vided with ports 27 28, which coéperate with
a port; leading to steam-supply pipe 29, an

exhaust-port leading to exhaust-pipe 30, and |

ports communicating with pipes 31 32, lead-
g to the respective cylinders. The plug 26
of said valve carries a gear 34, engaged by a
segment-gear 35 on the rock-shaft 36, pivot-
ally mounted on the standards or frame-bars

~of the engine and carrying a heel or arm 37,

engaged on opposite sides thereof by tappets
38 38’ on the respective cross-heads 6 6, said

tappets baving inclined operating-faces 382
65 to engage the said arm 37, and by a cam ac- |

tion thereon forces the sa’d arm to one side

l

- stroke under the action of the return of the |

| for one direction of rotation.

840,394

or the other, with the result that the seg-
ment-gear 35, valve-gear 34, the valve-plug

26 are correspondingly operated This ac-

tion takes place on the part of each cam de-

vice 38 or 38’ when it reaches the.inner end
of its stroke, thereby admitting steam be-
hind the corresponding piston and causing

the "piston to move outwardly. The valve

being thus operated at the inner end of each

stroke of each piston causes the propelling

power to be communicated or applied to said
Kach drum 13 13’ has therefore an

piston.
intermittent rotary movement in opposite
directions and each of said drums is con-
nected to the driven shaft 9 in such manner
that the movement of the drum in one direc-
tion will communicate motion to the shaft,

1 whereas movement in the opposite direction

will be without effect on the shaft. Means

are also provided for reversing this connec-

tion, so as to reverse the motion of the driven
shaft. For this purpose shaft 9 is provided
with ratchet means, such as ratchet-wheels
4041, mside of each drum 13 13/, and each of
sald drums is provided with pawl means 42
43 at 1ts respective ends and within the drum,
engaging with the respective ratchet-wheels
40 41, said ratchet-wheel 40 and pawls 42 be-
ing oppositely directed to ratchet-wheel 41
and pawls 43 and means being provided for
bringing one or the other of said ratchet-and-
pawl devices to an operative position. For
this purpose pins 45 may be provided on the
respective pawls 42 43, extending through
the end walls 46 of the respective drums and
engaged by conical cam-rings 33, slidably
mounted on the shaft 9 in such manner that
as sald rings are pressed toward the respec-
tive pins they will cause inward movement
of the pins toward the shaft 9 and simultane-
ous outward movement of the connected
pawls from the ratchet-wheels. Said cam-
ringsare all operated simultaneously by yokes
49, engaging in annular grooves 50 in the said

cam-rings and connected to a common operat-

ing-bar. Two of the cam-rings 33 will be
moved toward the pins of the pawls at one end
of the respective drums 13 137, thereby disen-
gaging said pawls, and at the same time the
other two cam-rings will be moved away
from the pawl-pins at the other ends of the
respective drums, so as to allow the corre-
sponding pawls to fall into engagement with
their ratchets and couple up the mechanism
. On reverse
endwise movement of the slide 51 the rIngs
33 will be reversely operated to couple up the
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shait and drums for reverse direction of rota-

tion.

and their coupling means above described

constitute reversible clutch means between

the respective drums and the driven shaft.

The reversélyearranged pawls and ratchets

'1'25

It will be understood that the ratchet : 30



means is not necessarily of the form shown, |
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and the engine above described is capable of
numerous applications. - |

* L

In Fig. 7 the device is shown applied in |

connection with an automobile, the support 3

“being in this case the bed or floor of the auto-

mobile frame or body 55, and the mechanism
above described being inclosed in a suitable
case 56, through which extends the driven
shaft 9 above described, with its sprocket-
wheels 57 connected by chains 58 and sprock-

ets 59 to the rear axle of the vehicle.
60 designates an operating-handle con-

nected by bell-crank 61 to operate therevers-
ing-slide 51 aforesaid. B .
What I claimis—

1. Two ¢ylinders with their pistons, sta-

tionarypulleys 12 and 21for one cylinder and.

movable pulleys 11 for said cylinder, station-

ary pulleys 197 and 21/ for the other cylinder
for the latter cylin-

and movable pulleys 11
der, a driven shaft, drums 13 and 13’ on said
shaft, a cable 10 having one end fixed and
wound over pulleys 11 and 12 and a drum 13,
and having its other end fixed to drum 13, a
cable 18 having one end fixed and wound on
pulleys 11, 12 and 21" and on drum 13’ and

&

~ having its other end fixed to the latter drum,
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o cable 10’ having one end fixed and wound
on pulleys 11’ and 12" and drum 13’ and hav-
ing its other end fixed to the latter drum, a
cable 18’ having one end fixed and wound on
pulleys 117,12’ and 21 and wound on drum 13
and having its other end fixed to the latter

drum, cable 18’ being wound on drum 13 ma |

reverse direction from cable 10, cable 10’ be-

ing wound on drum 13’ in a reverse direction
 from cable 18, pawl-and-ratchet devices oper- |
ated by said drums for rotating said driven |

shaft, means operated by one piston. for bod-

ily moving pulleys 11, means operated by the |

pulleys 11,

other piston for bodily moving the pulleys 11’

and valve means for the eylinders controlled

by the pistons. : | |

9. Two cylinders with their pistons, sta-
tionarypulleys 12 and 21 for one cylinder and
movable pulleys 11 for said eylinder, station-
ary pulleys 12" and 21" for the other cylinder
and movable pulleys 11’ for the latter cyhn-
der, a driven shaft, drums 13 and 13/ on said
shaft, a cable 10 having one end fixed and

‘wound over pulleys 11 and 12 and a drum 13,
and having its other end fixed to drum 13, a

cable 18 having one end fixed and wound on

and 12/ and drum 13’ and hav-

12 and 21’ and on drum 13’ and
| having its other end fixed to the latter drum,
1 a cable 10’ having one end fixed and wound
-on pulleys 11’

o -
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ing its other end fixed to'the latter drum, a

| cable 18" having one end fixed and wound o

pulleys 11, 12" and 21 and wound on drum 13
and having its other end fixed to the latter
drum, cable 18’ being wound on drum 13 in a
reverse direction from cable 10, cable 10’ be-
ing wound on drum 13" In a reverse direction
from cable 18, pawl-and-ratchet devices oper-
ated by said drums for rotating said driven
shaft, a cross-head carrying pulleys 11 and
operated by one piston, a cross-head carrying
pulleys 11" and

a stationary pulley 23 and a cable 22 running

over pulley 23 and having its respective ends
fixed to the respective cross-heads, and valve

‘means for the cylinders controlled by the pis-.

tons. |
In testimony whereof I have hereunto set

my hand, at Los Angeles, California, this 8th

day of July, 1905. .
ROSS H. STOLLAR.
In presence of—
ArtHUR P. KNIGHT,
Frank L. A. GRAHAM.

operated by the other piston,
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