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(No model,)

To all whom & may concerr:
Beit known that we, HENRY MANNING FEL-

LOWS, ship-builder, resmmg at 76 Southtown |
Road, Great Y&rmouth? inthe county of Nor-

folk, and ARTHUR RAMSDEN WHITHAM, re-
81(11110' at-Bramhope, near Leeds, in the cou:ﬂty
of Y01k England, subjects of ‘the Queen of
Great Blltam &nd Ireland, have invented

certain Improvements in Appamtus for Ob-

o taining Motive Power, of which the following
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1S a specification.

~"T'his invention has for its object to employ
a fiexible or compressible tube or passage or
flexible or compressible tubes or passages and

a compressing device or compressing devices

to operate in combination with steam or other
motive fluid to obtain motive power, as here-
inafter described. *

The invention may be carried out in vari-
ous ways, which we will describe with refer-
ence to the accompanying drawings, from
which the nature of the invention 'aﬂld the
manner 1n which 1t may be carried out in

- practice will be readily understood.
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Figure 1 shows, 1n elevation, and Kig. 2, in
sectmnal plan, an arrang ement showmo the
principle of this invention, in which the
flexible or compressible tube 1s arranged in-
side an annulus. FHig. 3 shows such flexible
or compressible tube or passage separately.
Figs. 3% and 3° are detail views.
SGCthIlELl elevation, and Fig. 5is a h01 1zontal
section, of an mlanﬂement according to this

mventlon for using steam expanswely in a

tapered flexible tube or passage, and Kig. 6
is a plane projection of the flexible tube.
Figs. 7 and 8 are respectively a sectional ele-
vation and a plan of an arrangement of sev-
eral tubes of different diameters in which
steam 1s used expansively. Kig. 9 is a sec-
tional elevation, and Fig. 10 a face view, of a
disk provided with flexible tubes arranged
spirally in its faces and compressed by coni-
cal rollers. FHig. 11 shows a modified ar-
rangement in which two disks facing each
other are employed, each having a flexible
tube arranged spirally on its face. Fig. 12
shows an arrangement in which the flexible

tube 1s arr ann'ed on the pel1phe1y of a disk
| - | tabe.

or cylinder.

Kig. 4£is a

Referring to Kigs. 1, 2, and 3, the flexible
or compressible tube or passage A isarranged
as a coil secured throughout its length to the
frame or annulus B by any suitable means—
such dS by making the annulus B in parts,
Fig. 2, and pmehmﬂ between them the web
b, fmmed on or attached to the tube A: The
tube A may be made of any suitable mate-
rial—such as woven asbestos for high tem-
peratures or rubber forlow temperatures and
armored by plaiting or coiling aroundit hemp,
silk, fine metal wire or the like. Another
way of connecting the tube to the annulus 13,
as shown in Fig. 3%, is by means of a metal

ring aattached to the tube A by means of

the armoring or covering a®and clamped be-
tween the parts of the annulus B.

One end of the tube A isin connection with
the source of supply of the motive fiuid and
the other end of the said tube is in connec-
tion with the exhaust. A shaft C is mounted
in bearings (not shown, but they may be se-
cured to the annulus B or the part to which
it is fixed) so as to rotate within the said an-
nulus B, the said shaft carrying an arm or
arms D secured thereto and each provided
with a roller K which bears against the tube
or passage A 80 as to compress it against the
inner side of the annulus IB. The roller K
may be mounted so as to be capable of radial
movement on thearms D and pressed against
the tube A Dbya spring or by centrifugal force.

Motive fluid under pressure is admitted to
the compressible tube or chamber A at the
inlet and in endeavoring to pass through the
said tube at the part thereof which is com-
pressed by the roller I imparts to the arms
D and to the shaft C a motion of rotation in
its bearings, which motion may be utilized for
driving machinery of various kinds to which
it may be connected by any suitable gearing.
The motive fluid finds it exit by the exbaust
as the roller K passes the exhaust-passage.
If instead of a complete circle the flexible

or compressible tube A be only part of a cir-
cle the shaft C should be provided with two

or more compressing arms or disks setin such
relative positions toeach other that they come
suceesswely into operation to compress the
It 1s obvious that the flexible tube or
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passage A need not be of eylindrical form, as |

shown in Figs. 1, 2, 3, and 3%, asit may be of
elliptical form, as shown in Fig. V.

The flexible tube or passage A, Tigs. 1, 2,
and 3, as before described, may be made of
any suitable material-——such, for example, as
rubber or woven asbestos. | |

When steam is employed as the motive
agent it may be caused to work expansively
by making the compressible tube of gradually-
increasing diameter or capacity from the in-

let end toward the outlet end for the steam,

as shown, for example,in Ifigs. 4, 5, and 6. In
I'ig. 5 the tube A' is shown as being fixed to
the interior of the annulus BB’ by means of a

web b onthe tube inserted and secured by any

suitable cementin an annular groove formed
Intheinner surface of the said annulus. Any
desired number of compressing-rollers E may
beprovided. Inthedrawings fourare shown,
which are carried in bearings in plate D’ se-
cured to the shaft C,which ismounted in bear-
ingsin bars C* fixed totheannulusB'. Steam
admitted to the tube A’ at b® after acting on
one of the compressing-rollers E is confined
in the portion of the said tube between the
said rollers and the next roller which comes
into position to be acted on by the live steam,
the steam thus confined between the two roli-
ers then acting by expansion on the first men-
tioned roller until it passes the outlet b?
through which the exhausted steam escapes.
The steam may he caused to act expansively on
two or more rollers at the same time, accord-
ing tothe number of rollers employed, whercby

the full effective power of the steam may be

utilized for driving the shaft C. Instead of
employing atube of gradually-inereased diam-
eter, as last described, several tubes of differ-
ent diameters may be arranged side by side
in the annulus B? as shown in Figs. 7 and 8,
the smallest tube A® heing connected to the
next larger tube AX, preferably outsidethe
annulus, as shown at o, the tube A* being
similarly connected to the next larger tube
A™*and so on according to the number of
tubes employed.

Only one pressing-roller E is employed,
which is carried on an arm D secured to the
shatt C, this roller being of sufficient length
to bear simultancously on all the tubes. ILive

steam, which is admitted to the small tube

A” at 0°, acts on the roller E to give rotation
to the shaft C; but when the said shaft has
completed a revolution the steam which had
acted on the roller passes into the larger tube
A% and the roller being then in position to
again receive the pressure of the live steam
entering the tube A® at 0® the said roller is
acted on thereby and also by the expansive
action of the steam in the larger tube AX.
When theshaft Cis about to complete another
revolution the steam from the tube AX enters
the tube A** and the steam from the tube A®
passes into the tube A%, as before. The roller
being now again in position to be operated

upon by the live steam entering the tube A’
at 0° will also receive the pressure of the ex-
pansive action of the steam in the tubes AX
and A™*. When the engine is in full work,
the exhaust-steam escapes from the large tube
A** by the outlet i* at each revolution of the
shatt. The full power of the steam may be
thus utilized in the same manner as in an or-
dinary triple-expansion steam-engine.
Instead of arranging the flexible tube in an
annulus, as hereinbefore deseribed, a tube or
more than one tube may be arranged in a spi-
ral direction or otherwise on the face or on
the faces of a stationary disk and compressed

by one or more rollers soas to cause the steam

to act expansively. |
Fig. 91s a vertical section of an arrange-

ment in which flexible tubes are arranged

spirally on the two faces of a hollow disk, and

FFig. 10 is a face view of the disk. The tubes
A* may be fixed to the faces of the disk II by
any convenient means and each tube A com-
municates at one end §”® with a chamber & in
the interior of the said disk,the opposite end of
each tube communicating at §* with another
chamber /*inthe said disk in connection with
the exhaust passage or pipe®. Through the
center of the disk IH passes a shaft C carried
in bearings ¢*, on which shaft are fixed sup-
ports 2 for-spindles & on which conical rollers
E® revolve, which rollers bear on and con-
press the tubes A* on both faces of the disk.

Live steam is admitted at d* to the cham-
ber /i in the disk IT and passes thence into
the tubes A at (% and acting on the rollers K?
cause them to travel around the faces of the
disk and give rotation to the shaft C.

In the drawings we have shown two con-
pressing-rollers I* on each side of the disk;
but if desired only one or more than two roll-
ers may be employed. Ateachrevolution of
the shaft C the steam admitted at ® to each
tube is confined by the roller or rollers E? in
the convolutions of the tube and as each con-
volution is of gradually-increasing capacity
the steam therein acts expansively upon the
rollers and assists the live steam in giving
rotation to the shaft C. The pairs of rollers
E* are shown in the drawings as Dbeing ar-
anged in the same plane on the opposite
sides of the disk H; but if desired they may
be arranged so that the rollers on one side of

‘the disk are situated in a plane at right an-

gles to the plane of the axes of the rollers on
the opposite side of the disk. The inlets 08 to
the tube A* on opposite sides of the disk may
be arranged in different position instead of
being opposite each other, as shown, so as to
obtain a uniform torque on the shaft C.
Instead of employing a hollow disk and ar-
ranging flexible tubes on opposite sides there-
of, as last described, two disks II’, as shown

in Kig. 11, may be employed, arranged toface

each other, the contiguous faces of these disks
being each provided with a spirally-arrangec
compressible tube A%, as hereinbefore de-
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seribed. Each disk B’ has a passaﬂe hhformed -

therein with which the inner end b® of-the com-
pressible tube A* communicates and a cham-

ber 1? with which the outer end b* of the said

tube 18 connected as 1n the arr aunﬂ'ement last

described.  The passages hin the two disks are |

connected together by branches d** d**from

a steam-uﬂet pipe d*, and the chambers /i*are

10

~through the plpe d* and its branches % d**

connected together by branches from an ex-
haust-pipe b,
through the centers of the disks H’ are fixed

supports +' for the spindles of four conical

compressing-rollers E* arranged in pairs be-
tween the disks II', one pair Cof rollers bear- |
ing upon and compressing the tube A on

each disk. Steam admitted to the tubes A

and passages /i in the disks act on the rollers
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of each pair, so as to give rotation to the shaft
C, the steam being caused to act e*{panswely
in the eonvolutmns of the tubes A*in the
manner hereinbefore described with reference
to Figs. 9 and 10,s0as to assist the live steam
in drwmﬂ the Sh&ft C after the manner of a
multiple-expansion steam-engine.
ing-pulley fast on the shaft C for transmit-
ting motion to maehmely

Instead of arranging the compressible tube
shown in Flﬂ‘ 6 1n the mtellm of an annulus,

as hereinbefore described, the said tube may

be arranged on the perlphel y of a disk oron
the 6‘{1]61101 of a cylinder or circular cham-
ber BY, as shown in Fig. 12, a compressing-
roller E carried on an arm D fixed on the
shaft C being caused by motive fluid admitted
to the tube A’to travel around the periphery
of the chamber and impart rotation to the

- shaft C..

The interior of the chamber Btis divided
by partitions into compartments h®and 7,

with which the opposite ends of the tube A3 |

arer espeetwely connected. Thetube Amay
extend only once around the peripheryof the

disk or cylinder, or it may pass several times

around itif desired. Motive fluidisadmaitted

to the compartment A? and passes thenceinto
the tube A% at b and after acting upon the
roller K so as to rotate the shaft C it passes

On a shaft- C which passes-

Tisadriv-

from the end b? of the tube into the compal t-
ment-ht and exhausts through the plpe DB,
We claim as our 1nve]1t1011———-

0

50O

~1. A -motive power engine comprising a

compressible passage plomded with a mofive
fluid inlet and exhaust, the said passage be-
ing of increasing G&paeltv from the said inlet

to the sald ezhaust in combination with a

rotatable shatt prowded with a device adapted
to compress the said passage, and to be acted

upon by the motive fluid passing through the
said passage, all substantlally as and for the

purposes set forth.- |

2. Anappar atusforobtaining motwe power
eompusm a frame provided with a compres-
sible passage havi ng an inlet and an exhaust
for a motive fluid, in combination with a ro-
tatable shaft pi"(jvided with one or more arms
carrying rollers adapted to compress the said

passage and adapted to be acted upon by the
motive fluid passing through the said passage,

the said passage being of increasing capacity
from one roller to the next, from theinletend
to the exhaust end, substantial]y as and for
purpose set Lorth.

3. An apparatus for obtaining motive
power, comprising a compressible passage of
tapering form, a rotatable shaft provided
with a compressing device adapted to com-
press the said passage, and meansfor supply-
ing the said passage at its smaller end with
steam to act upon the said compressing de-
vice, and an exhaust forthe fluid at the larger
end, all substantially as and for the purposes

| set forth

In testimony whereof we have swned OULr
names to this specification in the presence of
two subscribing witnesses.

HENRY MANNING FELLOYS.
ARTHUR RAMSDEN WHITHAAM.
- Witnesses to thesignature of the said enry
Manning Fellows:
JOHN HENRY ENGLISH,
FREDERICK THOMAS CALVER.
Witnesses to the signature of the said Ar-
thur Ramsden W]llt]l&lll
GEORGE DYALL,
WirLiaM HENRY GORDON.
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