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T'o all whom 1t may concern.: .

Be 1t known that I, Axruur C. Kastwoop,
a citizen of the United States, residing in
Cleveland, Ohio, have inventéd certain lm-

provements in a Power-Developing Appara-
h-‘ -

tus, of which the following is a specification.

My mvention relates to an improved sys-
tem of apparatus for developing power {rom
steam or other gas under pressure, one ob-
Ject being to provide apparatus capable of
using highly superheated steam at relatively
high pressures without being subject to the
various disadvantages at the present time
usually encountered. - RN

A turther object of the invention is to pro-
vide such a combination of apparatus as will
make 1t possible to obtain a large ratio of ex-
pansion of the motive fluid and at the same
tune secure a uniform angular velocity in the
prime mover operated thereby, regardless of

- the reduction of the pressure of said motive

30
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" the same being partly in section; Fig. 2 is a

45

‘system, having the above noted
1stics, with means for automatically control-
ling its operation under working conditions.

fluid diiring its expansion.

Another object of the invention is to pro-

vide apparatus. for developing power from

gas under pressure whose main moving parts

‘shall not require lubrication, and in addition

1 desire to provide a novel form of fluid oper-
ated rotary prime mover so designed as to
mamtain a constant angular velocity and op-
erate at high elliciency regardless of varia-
tions in the pressure at which the motive fluid

1s supplied. .

My 1nvention is also intended to {)rovide a,
character-

These objects I attain as hereinafter set
forth, reference being had to the accompany-
ing drawings, in which:

Figure 1, is a diagrammatic representation
of the apparatus constituting my invention,

diagrammatic representation of the valve con-
trolling mechanism for the prime mover, cer-
tain of the parts being shown in vertical sec-

- tion, and Fig. 3, is a diagrammatic represen-

o0

tation somewhat similar to Fig. 1, though with

certain parts omitted, illustrating my system -
as provided with two expansion chambers,
In order that the operation of the prime

mover may be continuous. -

In general terms my system includes a

chamber- capable of being filled with liquid
and connected to a source of sSupply of steam

550 _other gas under pressure, as well as to &
- prime“nrover of the rotary type, there being

means of guldeways formed by
“Uonnected to the top of the expansion cham-

| engaged by the piston

provided means for controlling thé admis-

| ston of gas to, and its subsequent eXPANSIon

in, the chamber, 2ud also mechanism for con-
trolling the flow of hguid from the chamber
to the prime mover. This latter is so con-

structed that as the pressure on the liquid in

the chamber decreases on account of the ex-

‘panston of the gas, the supply of ligquid is

automatically shifted to vparts of the prime
mover rotating a+ a less peripheral, though
at the same angular, velocity. I attain this

result by coustructing the prime mover with

a series of rings of buckets or vanes of differ-
ent- diameters and by automatically direct-
ing the flow of liquid to that particular one
of the rings having the proper peripheral ve-

loeity for producing the highest efficiency at

the particular pressure of the hguid existing

at any given time.

In the above drawings, A represents the
expansion chamber whose lower portion is
connected by_ineans of a pipe o to the valve
chest b of a rotary prime mover indicated at
B. 'The chamber A contains a lovsely fitting
piston ¥ of relatively light construeciion, de-
signed to float on a body of liquid within said
chamber and which is prevented from turn-
ing or getting out of a horizoutal plane by

!

ribs a’.

ber is & valve chest C communicating through
a pipe ¢ with a steam boiler or other source
of gas under pressure, and there is a valve
seated opening between said valve chest and
the expansion chamber, having a valve ¢’.
Said valve has a stem. ¢® on which acts a
spring ¢* tending to keep the valve seated
and there 1s also on said stem a head ¢
flanged so as to be capable of engagement

by a pair of pivoted hooks ¢® carried on a

suttable standard, preferably formed as part
of the valve chest casing. A spring ¢ tends

to draw together these two hooks, which also

have pivoted to them two links d’ and 4, in
turn pivoted together so as to form a togzgle
tor forcing thein apart. ' |
- A cylinder D 1s supported adjscent to the
expansion chamber A and is connected to the
lower portion of the same through o pipe &
and to its upper portion through o pipe &,

there being operative in said-cylinder a hol-

low weighted piston 4* provided with a rod

@’ -adjustably-connected to an elongation of
the ik ‘or lever d'.:""The walve ¢ has a

downwardly pro; gctin%%iig " designed o be
Y 1n such manver that
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said valve will he opened by the piston when
- this latter is

1ts highest position, as
1 the expansion cham-
Extending - around the top of said
]pasmgﬁ &' naving s
L openings into the

T 18 raised to
by a body of water
ber,

series of relatively sma
mterior of the expansion chamber and con-
decied o a pipe ¢® in which i g check valve
@® and » stop valve 9. This tatter valve
has an arm or lever at fied o its stem and
this<s connected through a link ¢ to an apm
fixed to the stem. of enotnervalve G here-
aiter referfed to. :
With o reserveir F, is alag connected with &
relatively large ennulas conduit ¢b extending
around the lower portion of the axXpansion
amber A and also proviced, with & number
of openings through which

-,

An inwardly |
pige o* and
there is also connected with asid pipe g Pipe
ding to the bottom of '
tnder has g plungey g’ connected to
S0 8T OFiever ¢*, which, like the srm g%, is
128d 10 the stem of the valve indicated at G

i the pipé @.” There s aigg aépémtive on

- lower

$20
0 §

chamber will raise said

5810 arm ¢ o, plunger % designed to he aotu-
ated by pressure exaried in the cylinder ¢
communicating through g pipe ¢ with the
part of the sxpansion chamber.

_ With the varions parts of the Zpparstus in
the positions Alustrated in Fie. i, and the

<23

expansion chamber A full of water, the pis-

ton K is in

N engegement with the lug ¢ of the
: E;'&'l § @ C »

A& turther flow ¥ water o said

. . £, - M o ol
VRIVS {rom its sealb,

- 8g3ingt the aciion of the spring ¢*, {0 such g

A5

50

lever grm gﬁ mto:sieh o
W

1w6ad ¢f on the

height as to cayga the fanged
and held in an ele-

valve stem to e engsged
vated position
£gas under

b pressure {o
oW frem the valve chest

Cand 6o the ex-

punsion.chamber, thereby exerting DIessura
ol the surface of the

reusiTe
1quid in

piston,  This ;1
. - ¥ n .

18 at-once transmitted through the

the chamber to th plunger

oub of its oylinder gt and ceused to iurn the

postilon as to open

the vaive 3. The fuid in chamber A is now
free to pass to the priame mover B, upon

which 1t

- described. -

- 60,

Of the Valve stern o5, The

89

» pansion chamber, |
mder D, so-that the foree tending to-buoy up.
~ortloat the wejghted plunger 4+ ¢
- ally diminisheq
Sudh an extent that the toggie formed by the

As the level of the itgnid falls in the ex-

1 wil] aleo fali
plang will be grady-
until finally it is lowared to

vwo links d sad- 4/

will foree spast
oted hocks ¢

the piv-
and reieass

tre tdanged hegd e
tm - ‘-,1'I .-..,'.-., .,......-.

e valve ¢ is now

P + AT vy ot 4 - b £ ' - G
780 1o close under the acuon of the spring ¢

and cut off of the motive gas therefore takes |

;
Piaee,

A pipe at, Sommunicating

it communicates
‘With the interior of said chsmpher.

‘ ,' opening cheol veivs ¢ is pro-
vided at the upper end of the

2 eylinder . ]

_ by the hooks ¢*. This will
| gemut steam or other

s which ismoved |

|

operates in o manner heresfier |

m the evi-

| plungers; agc

%0 & suflicient height to

—

‘the chamber operates the plunger o*.

ok oy My ey e s

‘These nozzles ench hive )

der

The body of gas in the expansion cham-
oer, however, continues aftor cut off {o act
expansively on the liguid therein, and forces
this to the prime mover unij] such time ag

| the force acting on the plunger ¢* is over-

hericip;‘_essyre; acting on
the larger plunger ¢’ which; it may be noted,
has 2 longer lever arm for 1is action on the
; . Ry L A |
vaive G, When thig poimnt 1s reached (and
vhis is & matter of design of the cylinders-and
well as of the lever arm) the

come by the etmosp

velve G is moved to its closad position snd
turtner flow of Tiguid to the primne mover B

is provented. _The closing of valyve G causes
cpenitg of the valve g through the medium
of the lever arm ¢, link ¢" and arm al*, so
that water from s suttable source of su ply
fiows through the pipe a® and snters the up-
PEr pari of the expansion chargher. through
tae openings from the conduit @ in the form
of a fine spray. e

Since the chamber A contains: o body of
steam under com aratively  low pressure,
this latter is condensed thereby causing s
vacuum above the piston & so that water ig
sucked through the pipe ¢ into . the expan-
conduit ¢® and its

s1on chamber through the
openings, until the piston T has Deea yaised
o} engage the fug o of
vhe valve ¢/. Such engagement: opens this
valve and causes ano ther admission of steam,
the pressure of which acting on.the water iy
Con-
valve & is opened” and the
closed, after which the above de-
seitbed eycle of Operations is repested.
In order that the
expansion chamber to the
be utilized

L

sequently tha

'|l

pYime mover mav
. . " St
under the most efficient . condi-

tions, I construct this latter in a special 1nan-

ner and provide it with valve -mechanism,
preferably consiructed as ilustrated i g,
2. In this figure, ¥’ to meiusive represent
& aumber of rings of buckets ‘or vanes fixed
70 'a suitable supporting shaft & to which is
atached a pulley hio
load., T L
- Hor delivering the flujd under pressurs to
the rotatable eiemempf the prij.ﬁejm{war, 1
provide g series of nozales 07, one for edgeh of
the rings of ths vanes or buckeis, ag SIOWD,
normeally ¢losed
controliing valve 8% and conimunicsie di
rectly with the walve chest b. . For ggeh
valve there is'a stem 3 provided
ton & which ini egel case operates ima eylin.
H.and s provided with g TeTing A soling
upon it in such ANNLY 25 1o temd to hold ida
particular valvas 3¢ Upon 3s sapd, .
Suitabiy mounted wdjsoeny to the velve
nest is a tubuy i

-
{_- T Jl e o
mesphere at hoth ends and

LI *
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Proviced with an sunular ovnos &2 and pro-
™ . : "u - "'ll__ o _.. . ' "‘,-._:I ; ': ._:‘:..‘- F.-‘“ - 3 i.l - R
vided with g prolongation forinmg a ndunesy
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2% Hntering he Ca8x0gE o al siitable polnts
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with 2 pig-
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are & number of pipes 2* to A% inclusive and
these are respectively connected to the vari-

ous c¢ylimders I so as 4o deliver fluid under

pressure to them m such manner as to cause

cach piston £ to {*mn}.)ress. 1ts spring A’ and

consequently open the -valve 5 attached

The tubular portion §° of the piston 7 en-
ters a cylinder J7 connected by a pipe 7% to

the valve chest b, whereby liquad under pres-

sure 1s supplicd, not only to said cylinder J7,
but also to the annular groove of the piston j
through the tubular plunger % and so to that
varticular one of the pipes A2 ete., whose in-
let happens to be in the same plane as that
of mid-annular UTOOVE, | |

A welghted lever 44 is connected through a

ik 77 and a rod 4 to the piston § in such

20

o
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ever,

valve b o?p

manner as to oppose movement of the latter
in one direction and to assist it in the other
direction, or, in other words, so as to tend to
force the tubular plunger % mto the cylinder
J” and to oppose its movement out of said
cyinder, |
adjusted in ordetl to vary the force acting on
the piston 7, as desired. It will be noted that
said piston is so proportioned as to permit
the various pipes A% ete., to be open to the

-atmosphere when they are not covered by it

and 1t will be understood that, if desired, the
weighted lever * may be replaced by a suit-
able spring without in any way departing
irom my iavention. o L
When the liquid under pressure from the
expansion chamber first enters the valve
chest b, 1t will be seen that all of the valves
b% are closed. A portion of said liquid, how-
asses through the pipe 7* to the cylin-
der J” and forces the plunger ° outwardly
against the action of the weighted lever j
This latter is so adjusted that the. maximum
pressure of the liquid will move the said

plunger with its piston j until the annular
groove 1s opposite the irlet of the pipe A2,

and es-a consequence, liquid is free to pass

from the valve chest b through the pipe 72,
plunger 1% pipe A% to the first one of the cyl-

inders H, in which latter it acts upon the
piston k.so as to move it against the action of
the spring 2. Such movement opens the
osite the vanes or buckets b, so
that hiquid under pressure is delivered to the
same. The diameter and other proportions
of this particular ring of buckets is such that
the liquid delivered from its nozzle 7 acts

-upon it at the highest efficiency for that par-
ticular pressure, and the sald nozzle will re-

main open as long as the presswre remains
within certain limits in the expansion cham-
ber A. As; however, this pressure falls after
the cut off of the steam takes place, the pres-
sure on the end of the plunger 7* is corre-
spondingly diminished, so that the weichted
lever §* forces this into the eylinder J/ and at
the same time moves the piston § so that its

The weight on said lever may be

7

W—

to the LR} er portion  of * the
chamber A’ .
“quently, if the admission valve

annular groove communicates with the inlet
of the pipe .A®, | U :
that the pipe A* is put in communication

As a result, it will be seen

with the atmosphere, so that the spring 1/

of the first eylinder closes the valve b® con-

trolling the flow of liquid to the ring b’ of

buckets, aad at the same time liquid is free

to flow through the pipes %* from the c¢ylin+
der.d” to the second cylinder H. The pis+-

ton in this eylinder is then moved to com-

. *

press 1ts spring A’ and the second valve b®

will open, thereby delivering the liquid to the

ring 6 of buckets, which, as in the case of
the first ring, is of such a. diameter as to give
the highest-efficiency when operated by lig-
uid at the then-existing pressure.

As the pressure in the expansion chamber
continues to fall, the valves b* of the various

remaining nozzles are successively opened
and then permitted to close, so that each .

ring of buckets receives liquid at the pres-
sure giving the highest efficiency for its par-
ticular diameter. It will, of course, be noted
that while the expansion chamber is being
filled with water, t
the prime mover B, and while there are a
mun{))er of ways of providing for a continu-
ous flow of liquid under pressure through
tlas latter, I have shown in the present in-
stance, in Fig. 3, a plurality of expansion
chambers A’ and A? so arranged that they
will operate alternately, one delivering liquid
under pressure to the prime mover B, while
the other is taking in a supply of water to {ill
its expansion chamber. In order to secure
this particular sequence of operations, 1 pro-

fluid above a predetérmined pressure in one

expansion chamber, it will be practically
1mpossible for the admission valve ¢’ of the
other to open, and one way of securing this

result'is to provide cylinders I and I, respec-
tively having plungers ¢ and 4/ directly con-
nected to the valve stems ¢® of the valves ¢'.

The cylinder I is connected to the upper

portion of the expanston chamber A? through
a pipe v*, while the cylinder 1’ is connected
1)i pe %, Conse-
| ¢’ of the ex-
pansion chamber A’ be open or if there be

by means of a

any pressure existing in said chamber, this

will be exerted upon the plunger +/; which
will act to keep c]losc{l the valve connected
to 1ts valve stem ¢,
prede-

piston in the expansion chamber A? will
cause opening of 1ts admission valve ¢, as

previously described, and liquid under pres-

sure will then be delivered to the prine

mover BB through  the pipe a*. In the
meantime the chamber A’ is being filled with

ere is no flow of liquid to

expansion

When, however, pres-
sure i this chamber has fallen to a
termmed point, the upward pressure of the

70

12
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0
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vide means .whereby, as long as there is"any

110

115

liquid until finally its piston engages the

lug ¢ of the valve stem, but is prevented

130
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i3
Cre

- the pistons, one of said

amount of hquid

889,359

tor cutting off sald admission of gas or Vapor |

after a definite amount of liquid has been dis-
charged from the chamber, and DIessure-con-
trolled means for governing the flow of hiquid
from the chamber to the prime mover, sub-
stantinlly as deseribed. T |
11. The combination of a chamber con-
nected to sources of supply for gas or vapor
under pressure and liguic respectively, a {ree
piston within the chamber, g gas admission
valve placed to be opened oy said piston
when a predetermined amount of fiquid has
entered the chamber,
valve opeir, means for automatically causing
closing of the valve when a predetermined
has been discharged from
the chamber, with means for controiling such
discharge of liquid, and a motor connected to
be actuated by the discharged
stantially as deseribed. -

12. The combination of o chamber, sources
-of supply of steam

and water respectively

connected thereto, o steam admission valve,

|
Y Lk

ve, mechanism for causing closing of the
valve when a predetermined amount of 11q-
ud has

means for controlling such discharge of lig=

‘uid, and means for condensing the steam in

the chamber, with a motor connected o be
actuated by the discharged liquid, substan-

tiady as deseribed. -

13. The combination of a chamber Con-
nected torsources of Supply of gas under pres-
sure and liquid respectively, means control-
iimg the mlet Of'sai{}l auas, a discharge pipe for
the chamber, a valve in the same, and two
pistons operative on said
cyiinders being cop-

nectec to the chamber, substantially. as de-
seribed. o

Liquid, sub-

3 F-istm} m the echamber for cpening said -

been discharged from the chamber,

means, for holding said |

ralve, cylinders for |

- to the various rings, g fuid operate

rotary motor having rings

|

i4. The combinstion of means for supply-

ing liquid under varying pressure, a prime
mover having a series of rings of vanes of dif-

ferent diameters, a valve chest connected to-

said source heving means for directing liguid

tor each ring of vanes, and pressure con-

eved to a rmgof large diameter when the pres-
sure of sald liquid 1s high and
creases, substantially as deseribed. .. -

15. The combinstion with a source for su p-

plying liquid under varying pressure, of &

ent diameters, and automatic Dressure con-

trolled means for directing liouid to o large

diameter ring when its pressure is high, and
to rings of smaller diameter when its pressure
aininishes, substantislly as deseribed,

16. "Lhe combination with s source fox Sup--

plymg liguid undsr varying pressure, of g
prime mover having TGS oi‘ v
ent diameters, a valve controlled nozzls for
each ring, and means fop controlling said
valve for the nozzles weluding o plunger, o
cylinder therefor connscted $o spid iguid
SOUTCE, Means tending to move said
against the pressure of the lguid
inder, & valve operated by said

da

plunger, and

SUCCEssively to
rings of smaller diameter as the pressure de-

anes of differ-

plunger
1 the oyl

valve

trotled means for causing liguid to be deliv .

3O

of bucketsof differ-

65

70

cylinders for operating the nozzle valves re- .

speciively connected to said plunger con-
trolled valve, substantially as described. |

In testimony whereof, 7

, & bave signed my

| name %o this specification, in the presence of -

two subscribing witnesses, . ,
' ARTHUR C. BASTW COD.
Witnesses: :

Winpram B, Bravrmy
Jos, B, Kimin, -
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