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To all whom it may concern:

~ Be it known that we, WILLIAM EDGAR
PRALL and EDGAR F I‘REDERICK PRALL, resi-
dents of New York, in the county of New

5 York and State of New York, have invented
certain new and useful Improvements in Ap-
‘paratus for Converting Heat into Power: and
we do hereby declale the following to be a
full, clear, and exact deseription of the 1 inven-

e tlon such as will enable others skilled in the

art to which it pertains to make and use the

Sae.

The mventlon relates to rotary engines of

the turbine type and to means for operating
15 them by the impact of a Auid.
steam has been proposed for such engines,

but by reason of its small specific 0‘1&1?11:;57 an
inconveniently great veleelty 18 1equ1red f01_

work.,

20 The object of the present 1mDrevement is
to use hwhly-hea,ted water and the pressure
due to its heat and the consequent momentum

- of water or of water mingled with wet steam.

The invention consmts in the cenetruetmn
25 herein described and claimed. - .
- In the accompanying drawings, Figure 1 is
a sectional view, partially dlaﬂ'lammamc in
ehma,etel of an apparatus comprising a ro-
- tary shaft and non-rotatable eylmdel suitable
30 for practicing the invention. Tig. 2 is a lon-
| gitudinal section showing both shaft and cyl-
mder as rotatable. " TFig. 3 18 a longitudinal
section showmw ehargmﬂ' and exhaustmfr de-
- vices. ,
35 Referring to Fw 1, numeral 1 mdleates a
'~ reservoir, tenk or boiler adapted to supply
water at a high tempel ature and under a high
pressure. It isnotmaterial whetherthe water
1s heated in 1eceptaele 1 or heated elsewhere
and then charged in said receptacle. It will
beunderstood that the receptacle may be sup-
plied with safety - valves, water and steam.
gages, and suitable charging and discharging
pipes. 4 denotes a pipe Wheleby water may
45 be conveyed from the tank to the eylinder or
- case 3.
nected to the case at each end to supply hot
water thereto. 5 denotesthe flaring or trum-
- pet-shaped discharge-mouths of said branch
5o pipes. No dimensions are prescribed, but a

440

The use of |

| or disks and rotate the shaft.

4" are branch pipes, preferably con-

| feed - pipe having a diameter of from one-

eighth to one-fourth of an inch or more and a
delivering-mouth of about two inches diam-
eter or more would be operative. Inoperation
the wall of the frusto-conical water-discharg- ss
ing mouth acts as an abutment cooperating in

.the forward propulsion of the fluid. 6 denotes

exhaust or discharge pipe branches communi-
cating with the cylmdel one on each side of a
par tltlon fixed in the casing.
ated at the bottom of- the case to discharge
water. 6'denotesacondenser. .7 1nd10etee a
shaft ha,vmn‘ bearings 8. 9 denotés a pinion,

and 10 a belt- pulle} for transmitting power

from the shaft. Anyappropriate gearing may 65
beemployed todrive any vehicle orengine, the
extent and character of such gearing being
varied and determined by the cir eumstancee

of the case. Upon the shaft6are fixed disks

or blades 11, which may be secured on the yo
shaft by any suitable means. .. Inthe periph-
ery of the disks are curved poekets or buckets

13, extending through from face to face of the
disks as indicated. 11" denote guides fixed

in the case t0 suitably direct the mingled fluid 45
from one annular series of buckets to @nother

In Operatlon superheated water having, pref-
erably, a temperature of about 400° Fahren-
heit or more is discharged into the wheel-case
3 and preferably at each end and in manner 8o
toacton the buckets fixed to the rotary blades
"T'he water by

its impact upon the buckets rotates the shaft,

the momentum of the water and commmU'led
steam being highly efficient for this result at 35
a compamtwely low speed. In many cases

1t will be practicable to reuse the water dis-
charged from the wheel and to economize the
he&t remaining unconverted in it. In the |
drawings 14 1ndleates a coll to receive water go
dlscharﬂ'ed from the pipes 6, and 15 denotes
pipes whereby it may be con ducted to a boiler
by means of a pump 17. The improvement

18 not limited to the particular degree of tem-
perature and consequent degree of pressure, 95
which may be varied, pwwded heated water

18 conveyed solely to the engine and used as
the sole vehicle and agent of heat and power

| In a turbine wheel, no steem being charged to

, the admission pelt or pipe.

By returning roo

These are situ- 6o



the exhaust to the boiler much heat is econo- |

- mized, and, further, it is made possible to

lower the initial heat without diminishing the
resultant power by means of a forced exhaust
or a partial vacum; but we do not desire to
claim, broadly, returning water of condensa-

tion to a boiler. The object of charging the

IO

~ cocks in said branches, enabling more or less

20

hot water at opposite ends of the casing is to

nullify the end thrust of the charge. The ob-

ject of charging by means of several branches
is to distribute the charge and also provide
for varying the quantity by use of valves or

of the water to-be used at any time.  For
some purposes, as for running light road-

wagons, it may not be important to charge .
“water into opposite ends, and the improve-

ment is not limited in this respect. .
Referring to Fig. 2, a tank is denoted by 1,
and 18 denotes an inclosing case adapted to
rotate on the shaft in a direction opposite to
the rotation of the shaft itself. 19 is a bev-
eled gear fixed to the casing and loose on the
shaft, and 20 is a similar gear fixed on the
shaft. These gears mesh with an interme-

 disks 11 are fixed to the shaft and the disks

30

11’ to the casing, keys 23 and set-screws 22 be-
ing indicated, respectively, for that purpose.
The disks 11’ are loose on the shaft and are

provided with buckets or pockets 13', curved
- oppositely to those in disks 11, in order that

the fiuid may leave the buckets of each disk

" inadirection approximately tangential to the

35

proximate part of the buckets in the succeed-
ing disks, the direction of the fluid being re-
versed between adjacent disks. By this con-
struction sudden reversal of the current is
obviated and very favorable conditions are
provided for imparting the momentum of the

- fluid tothe shaft, part of the disks being fixed
- to it and acting thereon directly and the part

50

gears, as indicated.

that is loose on the shaft being made to codp-
erate by means of the case and intermediate
24 indicates exhaust-
outletscommunicating with a fixed casing 24,
having a final exhaust 25 at its bottom. The
object of the numerous ports 24 is to provide
at all times an exhaust at the bottom of the
cylinder, also that any fluid escaping from
the upper ports shall be conducted to a com-

- mon waste-pipe at or near the bottom of the
- ¢ase. - |

55

- Referring to Fig. 3, which illustrates modi- '

fied devices, 25* indicates a chamber in the
cylinder -head, and 26 indicates passages

- whereby water may pass from a charging-

60

pipe 4 into said chamber and to the openings
27, which are adapted to deliver water to
buckets13. Thedisks 11 and 11', which may

be reduced in thickness between the buckets

and hubs, are fastened, respectively, to the
shaft and to the case by screws 22 and keys
23 or the like, the disks 11 being loose in the
case and disks 11’ loose on the shaft.

~ case and shaft may be geared together, as in-

‘tube 34 or held in any suitable manner.
diate gear 21. 8denotes shaft-bearings. The |

The
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2 or-in -any known manner, to -insure their
coboperation. in the transmission of power.
The exhaust devices may be such as above
described or the end of the case can be of

spider or other open form to discharge water,
vapor, and steam freely. - Numeral 7' de-

notes a shaft having a bearing in post 29 and
in the socket 30. This socket is in a casing

31, secured by bolts 32 to the end of the case
3. " A ring or collar 33, fixed to the opposite

side of the said case end, receives a short

| tubular shaft 34, which is fixed thereto by a

set-serew 35. 'The short tube 34 is closed at
its inner end, which extends through the case
end and has a bearing in a socket in the
casing. It also has a bearing in a post 29.
26 denotes perforations whereby the interior

of the said tube 84 communicates with the

chamber (or with passages) 25, having charg-
ing-ports. 27 opening into the interior of the
case. The outer end of the short tubular
shaft 34 has a coupling 38, having a water-
tight seat or packing 37 for the supply-pipe.
The coupling 38 may be screwed onto Tﬂﬁe

e
case at one end is supported by means of the
tube 34, which has a bearing in a post 29,

"and at the other by means of the shatft hav-
ing a like bearing.

The latter is made hol-
low, and its interior communicates with the

case by means of exhaust-exits 40, though

such exhaust-ports are not preferred, and

| particularly if no guides to direct water t0

such exit-ports are employed. 41 denotes a
shoulder fixed on the gear and pinned thereto
to prevent its endwise movement. The case
and the shaft have fixed to them alternately
disks or wheels provided with pockets and
are geared together, as indicated and as de-
scribed in connection with Iig. 2. |
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Itis characteristic of our improvement that '

hot water held under pressure, the heat and
pressure being such that the water when re-
leased will flash into steam, is conveyed by a
conduit directly to the turbine cylinder or

case without development of steam until ad-

mission to the eylinder occurs and that this
charging of the water is effected by pressure
upon the surface of the water in the recep-
tacle, and no claim is made to devices for the

I1O

115

injection of water by steam into a turbine or

other engine. o |
- Having described our invention, what we
claim is— | -

1. The combination of a receptacle contain-

ing superheated water under high pressure,
a cylinder containing power receiving and
transmitting buckets or the like adapted to
be rotated by the impact of water, and a con-

120

125

duit beginning below the water-level in the

receptacle and terminating in the cylinder
for direct charging of water into the cylinder
by equal transmission of pressure through the
water in the said receptacle whereby super-

130

heated water can be charged into the cylinder

and projected together with steam generated

dicated and as stated in connection with Fig. | in the cylinder against the buckets, and means
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for discharging water and steam from said

- c¢ylinder, substantially as described.

2. The combination of a boiler containing

| highly-heated water under pressure, a cylin-

I0

20

der containing power receiving and trans-

mitting buckets or the like adapted to be

rotated by the impact of water, a conduit be-
ginning below the water-level in the boiler
and terminating in .the cylinder for direct
charging of water into the eylinder by equal
transmission of pressure through the water
in the said receptacle whereby superheated
water can be charged into the cylinder and
projected together with steam generated in

‘the cylinder against the buckets, means for

discharging water and steam from said eyl-

inder, a condenser, and a pump to convey

exhaust to the boiler, substantially as de-
scribed. -

5. The combination of a receptacle con-
taining highly-heated water under pressure,
the cylinder containing power receiving and

|

)

| transmitting buckets or the like adapted to

be rotated by the impact of water, a conduit
beginning below the water-level in the recep-
tacle and terminating in the eylinder for di-
rect charging of water into the eylinder by
equal transmission of pressure through the

water in the said receptacle whereby super-

heated water can be charged into the eylin-
der and projected together with steam gen-
erated 1n the cylinder against the buckets,
and. means for discharging water and steam

from said cylinder, comprising exhaust-ports

around 1ts periphery, substantially as de-
sceribed. | |
In testimony whereof we have signed this
specification in the presence of two subserib-
ing witnesses.
WILLIAM EDGAR PRALL.
EDGAR FREDERICK PRALL.
Witnesses:
H. C. TERHUNE,
A. A. WHITING.
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