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UNITED STATES PATENT OFFICE.

' ROBERT COOKE SAYER,

OF BRISTOL, ENGLAND.

ROTARY MOTOR.

MPECIFICATION forming part of Letters Patent No. 706,11 8, dated Augu.st 5, 1902.
Application filed September 30, 1901 Serial No. 77,112, (No model.)

Yo all whom It may concern:

Be it known that I, ROBERT COOKE SAYER,
a subject of the Kmn' of ‘Great Britain and
Ireland, residing at 11 Clyde road, Rédland,
Bristol, En n'land have invented certam new
and useful Improvements in Rotary Motors;
and I do hereby declare the following to be a
full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertams to make and
use the same.

This invention for improvementsin rotary
motors relates fo an impact-motor adapted
to be driven by steam or other fluid, and has
for its object to provide a motor in which
variations in the power or speed can be read-
ily effected without employing intermediate

mechanism, so that the loss of power due to

friction is avoided and the e ficiency of the
motor unimpaired; and it consists in forming
the rotary elements of spheroidal, cyIindrical,
or similar shape and in causing the motive
fluid to act on the rotary elements at various

distances from their axes, pivots, or centers

around which they rotate.
In one form of theinvention as apphed t0

a wheel adapted to run onroadways the mo-

tor comprises a hollow fixed axle, a fixed

pressure-chamber . formed by an enlargement

of the axle, a series of nozzles carried on the

outer surfaces of the pressure-chamber wall,

valves in the pressare-chamber communicat-

ing with the nozzles, a rotary element mount-

ed on the fixed axle, a series of vanes or
buckets fixed to theinterior of the rotary ele-
ment and against which the jets from the
nozzles are directed, and a means for actuat-

ing the valves through the fixed axle for con-

trolling the supply of fluid to the mnozzles.
The nozzles and their corresponding vanes or
buckets are arranged in series at different
vertical distances from the center line of the
axle, so that the jets act with varying lever-
age, each nozzle being followed by a number
of sinuous passages arra,nﬂ'ed to successively
redirect the jet of fluid after its first action

-on the vanes or buckets to cause it to act on

other vanes in the series until the point of

exhaust is reached.
The invention is hewmafter more fully de-

I

{0 run on roadways.

a® and jacket a'® outside a.

Figure 1is an elevation of two concentric

motors upon a fixed axle adapted as a wheel
Fig. 2 is 1n part a sec-
tion through the valves at A A, Fig. 1. Fig.
3 is in part a section through Lhe valves ab
B B, Fig. 2. Fig. 4isinpartasection through
the valves at C C C, Fig. 2; Fig. 5, a sec-
tional elevation at D D, Figs. 1 and 2; IFig.
6, a sectional development showing means
for working the valves at EE E, Fig. 2; Fig.
7, a section of the key at ¥ I, Fig. 2; IFig. 8,
a section of the key at G &, Fig. 3; Fig. 9, a
section of the key at 'H H, Fig. 3; Fig. 10, a
a section of the keyat J J, Fig. 3; Fig. 11, a
sectional elevation at K K, Figs. 3 and 12;
Fig. 12, a sectional planat L L, Fig. 11; Fig.
13, a section at D D, Fig. 1, for a single mo-
tor. Fig. 14 is a similar section to Kig. 2 at

M M, Fig. 15, of a single motor by which the

object of the invention is attained by arms.
Fig. 15 is a sectional elevationat N N N, Kig.
14. Fig. 16 is a sectional elevation at O O O,
Fig. 14. Fig. 17 i3 in part the same as FKig.

15 of the exit enlarged.

A hollow fixed a,xle o carries a fixed spher-
ical echamber ¢? with any number of valves,
taps, or ports a?®, three being shown. Iluid-
pressure enters o and a®at one side, the other
side being closed by glands a®. Within a, O°,
and a* passes a tube a’ to work the valves 33

of a second motor as follows and a tube d to

carry a lever a® to work by trunnion-nuts o
and a8, link o, and lever a'%, a tap a' to ad-
mit pressure from ¢? throun'h a port a'?, pipes

a'® and a!'® to either or both “ends of a cylinder

b or to exhaust either end through the pipe
“The cylinder b
is carried by arms on the tube d and shaft e.

It has two pistons b*and b°, (not shown,) con-
nected by a rod 6% arms b° passing through a
slot in the cylmdel band connected toa spring
b®, which tends to bring 6° from either side to
a central position. Links ¢ are attached to
a sleeve c?, mounted to slide on the tube a?,

and by its arms ¢ and ring ¢*, Fig. 7, that
enters a notch in a key ¢° to a,ctulate._ & from
its center position, as shown in Fig. 2,to either
side within the keyway a'’, formed in the axle
a. The shaft e passes through and beyond
the tube d. 1t has a support ¢ and carries

seribed with reference to the accompanying | a pinion e* to work the valves or ports a® by
drawings, in which—

their pinions «'®, which are connected to ¢
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| by the pitch chain or cord e, that slides on |
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passages ¢* and 45

cuides €. The shafte and tubes d and ¢’ are

.:wtuated respectively, by the levers ef, 2, |

and «!° thmuﬂ’h the links e, d? and o*, rods
s, d*, and af*’i, and levers 69, d®, and a*®, car-
ried by the standard 2, as shown.

KExterior to the chamber a? a series of pas-
sages or nozzles fand 14, Fig. 4, are carried
to receive the pressure from the valves a® f?,
being formed as shown at 7% and % Fig. 8,
when the rotor acts in one direction only; but
when it 1s required to act in both directions
and the pressure to act on the buckets at the
whole periphery of the stator a?, <, 7°, and ;"
have their entrances and exits formed alike
and direct the pressure against a series of
vanes or buckets g and exhaust through the
The vanes g are fixed
upon the semisphere i1 and are formed, as
shown, with a center-dividing tongue ¢°, that
does not reach the far 51de or back of the
buckets, and a partly-inclined side g%, and
one, twoe, or more alternate buckets are con-
nected by apertures ¢° when the rotor & acts
in one direction only., When the rotor /» acts
in both directions, ¢*is formed as a tongue
and is hinged centrally to give the inclination
1n elither direction at will, so that the pres-

sure acting on the straight.vane g clears g3, |

then takes against it. Thus the pressure is
divided into two jets, one each side of ¢?, the
latter of which is directed by the ineline g*

to meet the former at the forward angle of

the bucket, against which the resultant force
of the pressure of both jets acts favorably to
turn the rotor. The veloeity of the flow of
the jets acts cn the buckets of the rotor ﬁ1st |

and 1ts pressure not being able to escape,

explained hereinafter, acts upon them also
and passes through the apertures g° (where
provided) to help the pressure in the previous
bucket to give rotary motion to the semi-
sphere, which rotates in bearings £* and AS.
The semisphere h has a keyway A% corre-
sponding to the keyway a'’.

A conceutric superimposed semisphere 7,
formed as a pressure-tight chamber supplied

with pressare from the chamber a? through

- the axle @ and its ports a® and ¢, Figs. 2

55
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and 6, carries the valves 7° in duplicate with
a’® and their parts and isformed to rotate with
the semisphere /i. On the exterior of and
secured to the chamber j are a series of pas-
sages or nozzles 7* 9° 9° 97, Fig. 3, to receive

the pressure frowm the valves 7%, direct it |

against the series of vanes k, carried by the
semisphere [, until it exhausts through pas-
sage 7°, Figs. 2and 6. The outer rotary ele-
ment is formed Dby connecting the semi-
spheres [ and [*, which rotate on bearings at
[°, with a keyway [* and at [’ upon a part f,
through which the exhaust passes. It has a

tire 2% and frietion-rollers z° to run upon the
semisphere /.

T'o prevent escape of the pressure between
the vanes g or & and passages f f? or 5% 4° 7647,
they have packings m and n, Iigs. 8 to 12,

|

- i
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corrugated at m? and n? and are secured by
rivets m® and n°. When the pressure enters
the passages and then. alone, m and n are

70

thrust by it against the intrados of the sides

of the vanes, and in addition to or in substi-
tution of m and n the bucket &, Fig. 8, car-
ries each side a spring-plate k* for the pres-

sure to thrust it against a suitable annular:

packing 73, carried on a chamber /! at the
sides of the passages f and j" to effect a like
object. The key c®, Fig. 2,18 able to besent
by thering c*tothe rwht into the keyways A?

and a®® to connect the fixed axle ¢ to the
rotor i and 4 and its vanes ¢, to which the
valves 7% and their chambers j* are attached,

or to the left to leave the keyways /! and ql
pass along the annular space a* into the key-
way [*. The key ¢® then rotates with /* around
the ring c*, which is able at all times to re-
turn it to the central position, as shown, to
connect the semispheres / and [* with /» and
7 by their keyways {* and 2* and rotate with
them in the space a**. The valves are in
pairs, Fig. 6, the valves ;% being arranged to
admit the pressure for duvnw the motors
forward and 7* (notshown) for driving them
backward. Each valve has a pinionj’ for
forward and 9% for backward motion on their
spindles 7% connected by the pitch chain or

75

80
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cord 7'l, that passes around the two driving-

pinions 7 and %, orj’ and ;™ are mitered

toothed pinions actunated as usual. The ports

of the valves are set so that when 7° are open

7% are kept closed or the reverse, and each

ICO

set of any number from all closed are succes- -

sively opened and closed. The pinions 4%?
and /' as representative of any number to
suit the number of series of wvalves are car-
ried on the same spindles 9 and 5*° as the

105

pinions 7' and 7%, that gear with the toothed

wheel 7%, carried on the fixed axle a. The
toothed wheel 47 has attached a spring %,
that passes through the port ¢’ of the fixed
axle and is also attached to the tube a® so
that by turning o® with the lever @*® what-
ever the position of the pinions 7' and 7' in
their rotation with the semisphere j around 7%/
the spring 48 actuates 57 and with it 1% »*

| 2% and j13 more or less to open one or all the

valves j° for thedesired direction. When the

motor is to go forward only, the valves 7°
alone are nsed and the space required ior

backward driving and braking is available
for more forward valves 7° and parts.
When desired, the superimposed concen-
tric motors are omitted and the single motor
(shown by Figs. 13 or 15) is used, the valves
a® being actuated by the pinion e° on the shaft
e by the lever a', as before, the other parts
being omitted, or single or concentric motors
are formed spherically or spherically with

IIO

IIS=
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flattened parts at the axle or cylindrically

and all fitted with more or less of the ports

and connections on the curved or fiat parts.
When the power required 1s less, Kigs. 14

to 17, the mechanical advantage deserlbed 1S

attained by, instead of fixed valves a’, a stir-

130
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rup radial arm o, shown attached to-its fel- |

€

low 0% and their duplicates o* and 0%, which
center on socket hinged joints ¢°, made tight
by split spring-plates o' and o', and carried

by the arms ¢ on the axle ¢ and by rods o, i

within and concentrie tothe chamber a®. The
arm o carries a valve or port ¢® which by the
shaft e, pinions 0° 0% serew-shaft o arm 0o’
and links o0 is brought laterally from its
center position, as shown, to either side In
part as dotted and colncident to the ports or
apertures 7% or 4. The center of the hinges
0® not being the center of the sphere a* later-
ally the difference required in the length ot
the arm o is obtained by making the exit a5,
Fig. 17, of a corrugated elastic sleeve 0%, se-

cured to o by rivets o' and has within a
‘spring split sleeve-ring o and a friction-

plate 0 with packing 0 to take against the
inner surface of the sphere «?, so that the

pressure acting against o'% 0%, and o' shall |

maintain a tight joint. The arm o is trav-
ersed from any one pair of ports 7% and 7% to
another pair by turning the tube d and pin-
ion o' to actuate the curved ratchet- tooth
bars o® and with them the arms 0* 0 and 0%
and 0% by means of the slide-guides 0%, the
fluid-pressure normally retained within the
arm o by its exit-port @, acting against the
sphere a?, passes from the axle ¢ direct to the
hinge 08, the arm o, exit ¢°, port j° tosend the

- tire z* forward or 7% to send it backward after

35
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passing through the chambers f and f* to act
on the vanes ¢, as before described. When
required for condensing steam-exhaustin the
passage 78, spiral tubes p subdivide j° and
pick up the cold feed-water or air at or near

the center of rotation p°, passes to the trough

0%, the pipe p*, and supply-reservoir. (Not
shown.) The condensed steam passes off to
the same through the pipes j°.

The working is as follows: Fluid-pressure
is admitted to the axle ¢, chamber ¢*, and by
the ports ¢®* and ¢*® to the chamber 7.
key ¢’, as shown, connects the rotors 7 and /
and &, so that pressure through the valves ¢*
only can drive the tire z° when admitted to
the passages f and f?and vanes g by the pin-
ions a'®, cord e*, pinion e°, and shaft ¢ being
actuated by the lever e¢’. The leverage with
which the pressure acts on the vanes g de-
pends on the distance of the valve ¢®in action
from the axle. The full pressure is given
from the nozzle f against the vane g, which
moving on allows. it to escape into the passage
f*and beredirected toactonavane g and simi-
larly any number of times until it exhausts.
To increase the driving effect on the tire 27,
the lever ¢* is actuated to rotate throughits
connections the tube d and tap a'! to open
the pipe a! and its end of the cylinder 0 to
exhaust through the pipe a* and retain pres-
sure in the pipe a'® and its end of the cylin-
der b, which, acting on the piston 07 sends
the piston and arms b® against the spring b°

-
G

and key ¢®; but should the keyway i* of the
rotor i not coincide with the keyway o'’ of
the axle ¢ the pressure on b° acts against 1t
and slipsitrapidly home when opposite. The
rotor Aigthus fixed tothe axle a.
a® are closed by the lever ¢°. The lever d° is
then actuated to rotate the tube a’, spring

1 78, Fig. 6, toothed wheel 4V, pinions ' and

7%, eord 74, pinions 3% and jy’, their spindles

- 419 and the valves j° for the pressure to ro-

tate the rotor [ and 2and tirez?. Tofurther

increase the power, the tap a''is returned to

its former central position to close exhaust
from and open pressure to both ends of the

pistons b® and b? and the key ¢’ to their cen-
tral position. The tap g is then sent to the
richt to exhaust the cylinder b6 through pipe
a® and retain pressure against the piston b°,
and so actuate the key ¢®into the keyway (*
and rotate with 1t.

opened to actuate the rotor /» and 7 and the
valves j°open to actuate the rotor [ and [*the
maximum power and speed are attained,
which may be varied by reversing the direc-

| tion of either rotor or closing some of the

valves. o |
What I claim, and desire to secure by Let-

ters Patent, is—

1. In fluid-pressure motors a semispherical:

pressure-chamber formed by an enlargement

of the fixed axle, a series of nozzles or pas-
sages carried on and exterior to the pressure-

chamber, a valve carried by and in the pres-
sure - chamber, a means for actuating the
valve through the fixed axle from outside it
for the valve to admit the pressure to the
nozzles, a rotary element outside the pres-

sure-chamber carried on proper bearings on
the fixed axle, a series of vanes or buckets

inside the rotary element and formed to re-

| ceive jets of fluid from the nozzles or pas-
The |

sages and be rotated by it; corrngated pack-
ings to prevent the pressure from escaping
until the point of exhaust, a passage for the
exhaust-pressure to pass between the rotary

element,the pressure-chamber,and fixed axle, |

spiral pipe-coils tosubdivide the exhaust-pas-
sage and a means for supplying the spiral
pipe-coils with water or air, substantially as
described. | |

2. A fluid-pressure motor comprising a fixed

axle, a pressure-chamber formed Dby an en-
largement of the fixed axle at an intermedi-
ate part of its length, a series of nozzles or
passages carried on and exterior to the pres-
sure-chamber, valves arranged in pairs in the
pressure - chamber, a means for operating
either valve of a pair to open while the other
is closed to admit the fluid under pressure to

either of a series of oppositely-directed noz-

zles to rotate the motor in either the forward
or backward direction, a rotary element
mounted outside the pressure-chamber on

to draw along the links ¢, sleeve c*, ring cf, i bearings on the fixed axle, and a series of

The valves

The two motors are then
separate, so that when the valves a° are

70
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c¢ylinder b and let the spring 6° return the
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vanes or buckets fixed inside the rotary ele-
ment and adapted to receive the jets of fluid
from the nozzles or passages, the valves, noz-
zles, and vanes or buckets, being arranged
1n series at different vertical distances from
the center line of the axle, substantially as
described.

3. Influid-pressure motorsthe eombmatlon
with a semispherical pressure-chamber and

an outer rotary element adapted to be driven
therefrom, of a semispherical auxiliaryfluid-
pressure chamber attached to the rotary ele-
ment of the said motor, ports or openings
through which the pressure in the axle pres-
sure-chamber of the said motor can pass to
the auxiliary pressure-chamber of the rotary
element, valvesin the said pressure-chamber
disposed like those of the said motor, a means
through and outside the fixed axle for actu-
ating the valves, series of nozzles or passages
outside theauxiliary pressure-chamberadapt-
ed to admit the pressure to and act and re-

act against vanes or buckets fixed upon and

~ of the pressure and a passage in cormmunica-

within the concentric superimposed outer ro-

tary element able to rotate on proper bear-

ings directlyor indirectlyupon the fixed axle
of the said motor, packing to prevent escape

tion with the atmosphere to carry off the ex-

706,116

haust-pressure with dividing-pipes substan-
tially as described.
4. In fluid-pressure motors having two or

. more concentrically-mounted rotms able to

rotate on a fixed axle, keyways in the two
rotors, and the fixed axle, and an annular
passage in the axle in which a key may rotate
with the one rotor or both so that in a center

30

position the key connects the rotors and ro-

tates in a side position the key frees the ro-
tors and rotates; and the other side position
it connects the fixed axle and its adjacent ro-
tor; means for traversing the key by a ring
on arms and a sleeve; means for traversing
the sleeve on a tube against a spring secured
to an arm on a rod having a piston each end
within an elastic fluid-pressure cylinder in
the axle pressure-chamber; a tap and pipes
to send pressure to both ends of the eylinder,
or retain 1t at either end and exhaust the
other end, and a means for actuating the tap

‘through and from outside the axle, substan-

tially as deseribed.
In testimony whereof I have affixed my sig-
nabure in presence of two witnesses.
ROBERT COOKE SAYLER.
Witnesses:
LORIN A. LATHROP,
GEO. K. COLLS.
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