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“water by the steam may be preserved and
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Serml Nm 495,510, (Nemodel,)

To all whomy it LAY CONCETTL:
Beiftknown that I, WirLLIAM M. JEWELL, of
Chiecago, in the county of Cook and State of

Illincis, have invented certain newand useful |
Improvements in Prime Movers; and 1 do |

hereby declare that the followmn' is a full,
clear, and exact deseription thereof, reference
being had to the accompanying dra,wings, and
to the letters of reference marked thereon,
which form part of this specification.

This invention relates to a novel motor or
prime mover wherein motion is given to a

water wheel or other water motor by the ac-
tion of water which is forced from an inclos-

ure by steam pressure therein and which is
returned to such inclosure and used again and
again in the operation of the device.

The invention consists in the matters here-
inafter described and pointed out in the ap-
pended claims. |

The apparatus herein shown as embodying
my invention embraces as its. essential fea-
tures a plurality of water chambers provided
with steam inlet and exhaust passages, a wa-
ter motor, a supply pipe connected with said
several echambers and leading to the said wa-
ter motor, valve actuating devices whereby
steam is admitted fo each chamber in alter-
nation so as to secure a constant flow of wa-
ter through the said pipe which is connected

with the said several chambers, and passages

through which the water fmced from the
ehambers is returned to the same after hav-
ing expended its force or energy upon the
m0t01 in order that the heat imparted to the

loss of energy by the condensation of the

- steam thereby prevented.

'4{;-
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In the accompanying drawings 1llustmtmﬂ'
my invention: Iigure 1 is a view 1n veltmal
section of an appamtus embodying the same,
taken on line 1—1 FKigs. 5 and 6.

Fig. 1.
line 3—3 of Fig. 1.
taken on line 4—4 of Kig. 1.
section taken on line 5—5of Fig. 1. Iig. 618
a plan section tuken upon line 6—6 of I‘w* 1.

Asillustrated in said drawings, A,isa tfmk
or receptacle provided with - a bettom, Al,a
horizontal top wall, A% and a central parti-

Fig. 4 is a similar section

_-tu}n A3 arran ﬂ'ed vertwal]y and dividing the-

Iig. 218 a
vertical eross-section taken upon line 2—2 of |
Fig. 3 is a similar section taken upon | shown (IFig. 3).
| vided with check valves, d’, d?, which open

Fig. 5 is a plan | outwardly from the chambers or toward the

{ sald tank into two compartments or water

chambers I3, B. The tank is shown as sup-
ported upon a suitable base or foundation by
means of a flanged base casting, A-.

C 1s the water wheel, which 1s mounted on
a horizontal shaft, C’, supported at its endsin
standards, C-, secured to the top of the tank
A,said wheel being provided with peripheral
bueckets, ¢, ¢. The wheel C belonging to the
motor illustrated, is constructed in a simple

~and desirable manner, the same being formed

of a metal disk having a smooth c¢ylindric

| margin to which is attached a series of plates,
| G/, which are bent into U form and placed

across fthe face of the wheel with their mid-

dle parts obliguely thereto, and have their

ends, which are bent at right angles to such
middle parts, secured against the side faces
of the wheel by screws or otherwise, the bent
end portions of the U-shaped plates forming
the ends of the buckets, while the middle
transverse parts of the plates together with
the opposing cylindric surface of the solid
wheel form the inner and outer walls thereof.

D is a water pipe or passage, of ring form,
extending partially around the periphery of
the wheel C and provided with a plurality of
obliquely and inwardly directed openings, d,
d,d, adapted to discharge jets of water against
the buckets, ¢, ¢, for actuating the wheel.
Said pipe D is secured at its lower end to the
top plate A* at a point beneath the wheel C,
and is there connected with a supply pipe or
passage, D', leading to the bottom of the tank,

| and herein shown as formed by a passage

cast in the central partition A° of said tank.
At its lower end the passage D’ is connected
with the bottoms of both chambers B B by
means of two passages, D?, D? formed in the
casting, D* which is secured to the bottom A’

of the tank : said passages D* D? commmunicat-

ing with the interior of the tank by means of
openings in said bottoms A’, in the manner
Said passages D? D*are pro-

passage D.  Said check valves d’ d* areshown

“ashaving the form of flap valves having valve

plates, d°, d°, hinged at their upper ends and

| adapted to close by gravity against the in-

clined valve seats. Valve blow-off pipes, d,
d’, are shown as connected with the passages
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I ZIS
e _--..whlch are shown as- mowded for eaeh cham-
 ber.
o In the partlculm GOﬂSt]UthOH shown theﬁ :
~ passages I F are formed by means of aper-.
‘tures in the top
- tubular castings, F?, F?, secured to the said ]
top plate and dependmw therefrom, and check
valves are provided in said passages, consist- ;
ing of valve disks, f, f, mounted on vertically
:shdmﬂ' stems, /7, f*, and arranged to rest up-
: wmdly agalnst the valve-seats formed upon
~ the Iower surfaceof said plate A%
- stems are supported above thevalve disks by |
- means of central n*mde apertures formed in -
apertured plates or spiders, /% secured to the |
“top plate A?% and the lower ends of said stems |
~are guided: by engagement ‘with the central :
"g'-hubs, 13, quppmted by radial arms in the
~ lower parts of the tubular castings F=
tubular castings are enlarged in diameter in
their partsad Jacentto the top plate, as clearly .
| B
| Wardly
The valved pa,sqaﬂ'es E I afford means for -
the escape of water from the tank E down-.
wardly into the chambers B B, while pre-
venting the escape of steam from the sald
| of which the rodq A8 15 are attached at their
top of the valve disks f f serving to depress
the same and allowing the Water in the tank
E to escape into one of said chambers when |

AR 5{3
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- D?D?outside of the valves d’, d* for permit- ]
ting the discharge of sedlment from the bo’t-

toms of the chambers B B.

B is a tank or receptacle, loca,ted above the
tank A and adapted to receive water dis-
----charﬂ'ed from the water wheel, said tank or-
]receptfi,cle being formed, in the particular
- construction- qhawn by means of a vertical
+ ineclosing wall, K, seemed at its loweredge to |
the top plate 'A% of the tank A, so that bald_'_
- wall A*forms the bottom of the tﬂ,nk E. Said |
- receptacle E is for the purpose of receiving
" the discharge water from the water wheel a,nd :
-~ connected w1th the chambers B B by means
of valved openings or passages, I, I¥, two of |

plate A? of the tank A and

shown in Fig. 1, 1o form chambers for the

valve disks, f, 7.

ehambers the pressure of the water on the

the steam pressure 1is removed therefrom,

ward escape of steam.

A cover, E? is shown as extending over the

water wheel and fitted at its lower margin to
the wall E’ of the tank E so as to form with
said tank an inclosure completely surround-

access of dust and dirt to the water wheel
while preventing the escape of steam or loss
of heat by radiation.

Devices for supplying steam to the cham-

~ supply, and connected by branch pipes, g, g,

with the valves, G’, G/, the casings of which

are secured to the top plate A® and comm -
nicate throug ﬂ'h the same with the chambers

Satd valve |

B B. Said valve casings contain valvedisks,
q’, g’, to which are attached valve stems, ¢4,
92, leadmﬂ‘ upwardly through the valve cas-
“In each of the chambers B B are lo- o
."ca.ted two vertieally movable floats, H, H, .
“which are adapted by smtable connectmns to_ ST
actuate the valve disks ¢’ ¢’ which control

the admission of steam to both chambers, the

111“"8
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parts being so arranged that when the pair

ber.

R, R,

wardly through the top of the chamber.

-of floats in one chamber reach the lowerlimit =
of their movement by the lowering of water
in that chamber, the steam suPply passage .- - -
Jeading tothe otherchambex ;whichisthenfull 8o .
of _w_a,t_er will be open to admlt steam thereto, - - -
-andz.steamWill-be-cu:t.oﬁfmm--t_he;emptyeh-a;m- T U
In the device shown for thus actuating

| the valves.controlling the admission of steam -

to the said eha.mbers the float H of each pair .
is engaged by means of lugs, h, I, at itssides
3 with veltlcal ouide rods, H’ H‘r andthe other
float H* of- the pair is mmlla,rly engaged by

Jugs, h?, with guide rods, H? I3,
‘rods are vertlcally movable in the cha,mber
B, and are shown as connected at their lower -
1 ends by eross-bars, A'; h°, and at thelr up-
per ends by similar cross-ba1*s, ht, h°, w
latter are attached at their eenters to rods Lo
“The rod 7’ is attached to the disk g

Sa;ld ”Uld@ .:'
"90 | :.. .

'-'of the valve G’ and the rod %7 extends up- - =
The-'._:_;: L e
lower ends of the guide rods H’ H®are ar-
| ranged to slide in guide apertures, i’ A’ ;
| formed in the bottom wallof the tank, so that,-

Said |

to.move Vertwa,lly by the sliding of said .

lower ends in the sala n'u1de apertures hS

through the casings of the valves G’
G’ are connected with the ends of two hori-
zontally arranged levers, I, I’, which are piv-
oted one above the other upon acentrally ar-
ranged standard, I?, and to the opposite ends

upper ends. - The levers I I’ are crossed, as

The valve stems ¢* g whlch extend up-

105

IIO

shown (Fig. ) and serve to connect the ﬂ'mde _

rods H’ of each chamber with the valve G" of

| the other chamber, the rods H® of each cham-
while such steam pressure, when present, acts ;
on the lower surface of sald valve-disks to
hold the same closed and prevent the out-

ber being connected directly with the valve

of the chamber in which it is located by the
rod AhS.

Provision is made for ba,la,ncmfr the valves

G’ G’ consisting of passages, g%, ¢° in the

| valve casings leading to the upper ends there-
it of, and actmn‘ 011 the upper faces of balanec-
| ing "disks, ¢4,
ing the water wheel, thereby preventing the

g which are attached to the
valve stems g* ¢g° and slide in c¢ylindrie seats,

1 which open at their lower-ends into the cen-
| tral space of the valve, which is subject to the
| steam pressure from the wenemtm or source
? of supply.

bers B B are provided as follows: Gisasteam .
supply pipe leading from an adjacent steam
cenerator or other source or means of steam

In theoperation of the controlling device de-
seribed, the floats H H? shift or move the gnide

| rods H’ H? downwardly by contact with the

cross bars i’ h®when the floats reach thebottom
of the chamber; this movement of the guide
rods depressing the -ends of the levers. W1t11

which th f:}) are conneeted throu crh the medium

[15

120
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said guide rods are held in place and adapted o
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of the rods 28 ¥ and thereby lifting the valve
disk ¢’ belonging to the valve of the opposite
chambersoasto adm itsteamtothelatter, whﬂe
atthe same time depressing the valve disk g’
of thesame chamber and cutting olf the steam
supply from the latter. The ﬂaa,ts act upon

the rods I’ H? by shifting the cross-bars A"

h°, but the same result will be produced by

{}thel stops on the said rods. The cross-bar

1% of the rods H” H” which are connected with

the valve of the opposite chamber, are so set
that said rods will be moved by the float il
before the other rods H° II° are actuated by
the float H? thus securing the admission of
steam to the oppositeor filled chamber before
the steam is cut off from the chamber which
1S belng emptled and thereby preventing any
mterruptmn in the flow e:}f water from the two
chambers.

Provision is made for the dlscha,m'e of ex-

haust steam from the chambers B B as fol-
lows: Insaid chambers, pr eferably at the side
thereof opposite that in which the floats H H
are placed, are located similar floats, J, J,
(Fig. 4,) said floats being provided with lat-
eral lugs or ears, 7,7, engaging vertical guide
rods, J’ J. Said guide rodg slide at thelr

~ lower ends in wmde apertures, 5° 7%, formed

30
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at the bottom of the tank and are connected
there by a cross-bar 7%, At their upper ends
the rods in each chamber are connected to
another cross-bar, j*, to which is attached a
rod, 75 attached at its upper end to a valve
dlSk %, loeated within the valve-casing, K,
which is secured to the top plate A° and
communicates with the chamber B by means
of an opening,
opening of the chamber B. The valve cas-

- ings K K belonging to the two chambers B B

40

50
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b0

- exhaust v

are connected by bmnehes I k? with a com-
mon discharge or ethaust pipe, K’, (Figs. 1
and 4.) The valve disk % is mranﬂ'ed toopen
the valve by adownward movement from its
seat, £°, said valve disk being preferably bal-

anced in the same manner as described in

connection with the steam inlet valve, to wit,
by means of a steam passage, k', 1eadmn-

‘through the valve casing to the t()p of the

same and acting on the outer surface of the
balancing plSt(}H /%, which is conneected with
the valve disk % by a stem k°. The exhaust

valve belonging to each echamber is intended
to be 0pened at the time the water is entirely

discharged from the chamber, and for this
purpose y the float J is adapted to accomplish
the opening of thesame when the float reaches
the lower limit of its movement. For this
purpose the parts are so arranged that the

said float will strike the cross-bar 52 and

thereby shift the guide rods J’J’ downwardly
at the time refer red to, thereby opening the
valve and allowing the escape of
steam as soon -as the steam supply is eut off
therefrom preparatory to the refilling of the
chamber with water. The closing of the sald |

exhaust valve preparatory to the subsequent
- admission of ste_am to thechamberis effected

%/, which forms the exhaust

by the contact of the float with the upper
cross-bar 7* whereby the guide rods J' J” are
lifted and the valve disk T brought into con-
tact with the seat. Inasmuech as the valve
disk will be held against the seat by the ac-
tion of the float until steam is again admit-
ted to the chamber there will be no possibility
of the exhaust valve again opening when the
float again descends because the valve will be
held aﬂ'mnst its seat by the steam pressure,
the parts being so proportioned that the press-
ure of the steam against the lower surface of
the valve disk will be sufficient to sustain the
weight of the guide rods J’ J’ and connected
parts, while the weight of the float J acting
on Sd.,ld gttide rods When said floatreaches the
bottom of the chamber will be sufficient to
overcome the upward pressure of the steam
on the said valve disk and thus secure the
opening of the valve at the proper time.
In the operation of the apparatus as a
whole, assuming one of the chambers B to be
empty, as seen at theright hand of Fig. 2, and
the other to be full of Wa,ter as seen at the

70

75

30

0o

left hand of Fig. 2, steam is first admitted to

the left hand chambm and then cut off from
the right hand chamber when the floats H and
H? in the right hand chamber reach the bot-
tom thereof, as above described, and the steam
pressure actmcr on the top ot the waterin the
left hand chamber forces the same outwardly
through the passages D?* D* and supply pipe
D’ to the water wheel. While the steam 18

| thusacting on the left hand chamber B, steain
already within the right had chamber escapes

therefrom through the exhaust valve and the
steam pessure having been taken from the
lower surface of the valves I K water passes
by gravity from the tank K through said
valves F Finto the said right hand chamber.
When the right hand chamber has been filled

95

10O

105

with water thus entering the same, the ex-

haust valve thereof 1s closed by the action of
the float J, but the float H? in the same cham-

10O

ber, a,lthough it has risen to the top thereof, -

has no effect upon the steam inlet valve, as it
does not aet to lift the rods II° I1° at the up-
ward limit of its movement, but the said inlet
valve remains closed and water continues to
fill the chamber and may overflow the same
and accumulatein the receptacle K, until most
of the water has been forced fmm sald right
hand chamber. As soon, however, as the
water has been forced out of the said lef't
hand chamber the descent of the float H
therein will open the steam valve leading to

I15

120

the other or right hand chamber, zmd the -

steam pressure aetmﬂ*en the top of ‘the water
in said right hand ch:a,mber will immediately
lift and close the waterinlet valves, and there-

after forece the water in the chamber out-

wardly throngh the discharge pipe to the wa-
ter wheel. As soon as the 1nlet valve of the
richt hand chamber is thus opened, the other
float in the left hand chamber will close the
steam valve to that chamber and water will
again fill the same.

£25

130

In the manner described




A

.+ with an overﬂow plpe, D3 thmuﬂ‘h Whl(}h any |
surplus ‘water :may escape, it bein-g obvious :
- that the quantity of water within the cham-:

20

 bers and
~..crease by addition of water condensed from
SR 't.he steam and tha,b Such overﬂow plpe pre--}:

of one Valve before the other, a,nd in that ':?
.. ¢ase one ﬂoat m ea,ch cha,mber only may be :

-the receptacle as to mtefere mth the opera,-

-8 eontinuous supply of- water to the water

:wheel is afforded, the steam being admitted
- alternately to the r1gh13 and left hand cham-

. bersand the water forced therefrom in al-.

. ternation the flow of water from one chamber

- beginning before or at the instant .it ceases

. to flow from the opposite -chamber, so that

- .. there 18 practieally no. mtermlsswn in the: :
3 -opera,tmn of the turbine. |

*necessary -----

said receptacle will gradually in-.

~ tion of themotor. Itisobviousthatthe water:
-+ emploved, being used :over and over again,:

35
40
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tion by contactof the floats therewivth when the

5O

55

60

will soon -become heated to a temperature
c approximately that of the steam, so: that a
. relatively small part of the steam will be con- .
- densed, and there will be but little loss of
- energy from such condensation.
. .of the apparatus may desirably be jacketed |

The parts

or surrounded by a non-conducting covering
to prevent escape of heat therefrom.

The guide rods H’ H® and J’ J’ provided

with cross-bars 2’ A® and 7° forming stops |

against whichthe floats strike in their descent,

and connected with the steam inlet and ex-

haust valves in the manner described, ob-
viously constitute oneof many forms of mech-
anism by which the valves may be actuated
by the action of floats in the rising or de-.
scent .of the same; it being obvious that a

mechanism embracing the features of mov--
able stops located in the chambers, connect- |

ed with the valves, and adapted for actua-

said floats approach one or both limits of their
movement, may be arranged in any one of a
great variety of different ways. Certain of
the particular features of construction shown,
have, however, the advantage of affording a
simple and practical way ot carryingout this
part of my invention, and are therefore
claimed as separate improvements.

The term *“water motor” as herein used is
not intended to be limited to a water wheel
such as is illustrated, but to include any de-

vice operated by the pressure or weight of
water and adapted to give motion to a part.

to be moved or driven. As, for instance, the

water instead of acting by its direet press-
- ure may be lifted by the forcing devices de-

o It is obvious that two ﬂoats are used in: the. j-

-+ construction deseribed 1n each chamber, as.a
- means of securing the opening of one valve
':a.before the Othel i‘s clOsed but ether tneans'-;

=t0'.-aﬂtu&te? the.motor.

seribed toaconsiderable height and its weight,
or the pressure due to its head, may be used

491,782

. The water

‘Furthermore, the wa-
ter motor may be:onewhich acts periodically -

orintermittingly,instead of continuously;any 70
device by whieh the force, pressureor weight . -
of water is converted into mechanical motion - -
falling ‘equally with the water wheel shown
‘within the term *“motor” as:the same isused
in defining the present invention. -
‘I motor -employed, when of either:of the kinds
included in the term, may be located in any
desired position ‘with :relation to the water
chambers, near to-or:at a distanee from, and:
:911;]1@1 above or- b’e]aw the level of'the sa,me,:

turn of the watel to the Watel ehambers fmm: S
the motor after it has been nsed in the same, =
} the invention including: as an essential fea-
| ture, the continued use of ‘the same water in 85 =
order that there may be no great loss of heat.
by condensation of steam. When therefore, . =
‘the motor is located ‘at a distance from the
‘water chambers, it is desirableto cover orpro- -
tect the connecting pipesor passages inorder
.to avmd 108& Gf heat'by r:a,dia,tion therefrmn RN

90

=.t01 18_11_sed,1n conneetwn w1th wa.tel (_,h_a,mbels; S
lecated below thessame,sothat water descends. =
by gravity from  the water wheel into the -
‘chambers,is of especial utility :as affordinga . -
‘simple, compact and portableprime:moverfor - .
‘use in cases where a continuous rotary mo-

{ tion is desired, as for dr!iv--in- a d5 namo or .
‘electric ﬂ'enemtm -

1COo

By the employment of two floats in ea,(,h; L

chamber Iam notonly able to:secure the actu-

1 ation of the steam inlet valveof one chamber

before steam is cut off from the other cham-
ber in the manner described, but where de-
sired I am enabled to .employ the expansive
force of steam to.accomplish a part of the
work of expelling water from the chambers
instead of depending entirelyupon the direct
pressure of steam for this purpose. As, for
instance,steam may be admitted to the cham-
ber during a time sufficient to expel one half

of the water therefrom and the admission of

steam may then be cut off by the action of
the float H?* so as to prevent further admis-
sion of steam and allow the steam within the
chamber to act expansively on the water
therein until all of the water has been forced
from the chamber; the float H being in such
case arranged to actuate thevalve of the other
chamber than that in which 1t 18 located,
when the water is exhausted from the 1atter
chamber in the same manner as when work-

| ing under ordinary conditions. .

When the apparatus is arranged for cut-
ting off the steam before the water is entirely
expelled from the chamber, a stop will be ar-
ranged for. actuatlion by the float H* in the
descent of the latter at a point before the
float reaches the bottom of the chamber, and
when a cross-bar 2" is used to form the stop
it will be secured upon the rods H?3 2 at such
elevation as to be acted on by the float at a
desired pointin its descent. Whenthe floats
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are thus a-rmﬁged to cut off steam from the | haust passage of that chamber, and other
chamber from which water is being forced be- | floats in each chamber arranged to control
fore it is admitted to the other chamber,little ; the admission of steam to the other of said

[O

or no interruption of the continuous flow of
water will take place, because the expansive
action of the steam will continue to force the
watler from the chamber, after the downward

movement of the float H®* has been arrested,

until the float H strikes the cross-bar /’, when
steam will be admitted to the other chamber
and the outflow of water from one chamber
will thus practically begin before that from

- the other chamber is discontinued.

I claim as my invention—

two chambers and to also control the time at
which steam is cut off from the chamber in
which said float is located, substantially as
described. | | | |

3. A prime mover, comprising a water mo-
tor, two water chambers having water-exit

| passages leading tosaid water motor, and pro-
vided with valved steam-inlet and exhaust

passages, floats in said chambers, actualing
devices for the valves which control the steam
inlet passages embracing movable stops lo-
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15 1. A prime mover, comprising & water mo- | cated within the chambers in position to be
tor, two water chambers having water exit | acted upon by the said floats in the descent
passages leading tosaid water motor and pro- | of the latter, and actuating devices for the
vided with steam inlet and exhaust passages, | valves which control the exhaust passages
means for opening the said steam inlet pas- | embracing movable stops located in the cham- 50

20 sages, means for closing the said steam in- | bers in position to be acted upon by the floats

30

let passages operating independently of the
mechanism for opening the same, and means
for opening and closing the exhaust passages,
substantially as described. |

2. A prime mover comprising a water mo-
tor, two water ehambers having water exit

at both the upper and lower limits of the
movement of the latter, substantially as de-
seribed. | S

In testimony that 1 ¢laim the foregoing as
my invention I affix my signature in presence
of two witnegses. -

passages leading to said water motor and pro- . | _— - g
vided with valved steam-inlet and exhaust ’ -_‘ WILLIAM M. _J EWELL'
passages, and means for controlling said Yitnesses: |

steam-inlet and exhaust passages comprising
a float in each chamber controlling the ex-

C. CLARENCE POOLE, |
GEORGE W. HIGGINS, Jr.
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