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1o all whom it mau concer:
Be it known that I, JAMES G. DORNBIRER,

- a citizen of the United States of America, and

IO

20,

30

aresidentof Cleveland, in the county of Cuya-

-hoga and State of Ohio, have invented cer-

tain new and useful Improvements in Meth-
ods of Operating Turbines, of which the fol-
lowing is a specification.

My invention relates to an improved
method of operating turbines or similar
power-generating appliances, and has for its
object the operation of such appliances in a
simple and economical manner, and particu-
larly in such manner that the speed of the
turbine shall be materially reduced without
loss of power. It has long been a problem
in prime motors of this character to secure
their operation economically and at rela-

tively low speeds, it being a well-known fact |

that efficient turbines hitherto have been
driven only at quite high rates of speed. The
demand for a prime motor of this character

-and of relatively small size has long been rec-

ognized, but has not thus far been satisfied,
as far as I am aware. |

My improvements are designed to solve
such problem and provide a motor meeting
the demands above, my invention contem-
plating as well improved motor mechanism
or apparatus, which I reserve for protection
In a separate patent application. '

I may explain the improved method of op-

~ eration in connection with the structure of

35

40

45

my invention depicted in the annexed draw-
ings, of which—

Figure Lis a vertical section through a mo-
tor device adapted to be operated in accord-
ance with my improvements. Fig. IT is an
end elevation, partially broken away and in
section; and Fig. ITI is an enlarged detail
showinga liquid-supplying-valve mechanism.

Throughout each of the figures the similar
parts have been designated by the same let-
ter of reference. | |

Initially I will describe the features of con-
struction set forth, making clear in connec-

tion therewith the manner in which it is op-

55

erated.

A casing @ surrounds the entire device, in
the base of which are provided inner burn-
ers [ for supplying heat thereto. An inner
shell b surmounts the three heating-chambers

¢, whereby the impelling medium is retained.

From each of said chambers normally closed

by tloats or valve-like closure parts d extend

the pipes e, reaching from the bottom of safl

- |'chambers to the periphery of the turbine-

| wheel ¢, rotatably mounted upon shaft A:
lixtending to each of the heating-chambers

is a liquid-supply pipe f, terminating in a

central chambered part adapted to contain a

| measured supply of liquid interiorly closed

alternatively at its upper end by the conical
valve 7’ or at its lower extremity by the disk-
like valve part 2.

to actuate the fluid-supply valve in & manner
presently to be described. -

A chimney or vent k at the upper portion
of the casing a connects with the interior

| thereof and the burner-chamber and also af-
fords an exit for a smaller vent in the shell b,

disposed directly beneath.
The shaft h is journaled in lateral stand-
ards carrying the shaft-bearings at some dis-

| tively low temperatures.

high a degree of heat from being communi-
cated to said bearings. IR

With the construction depicted and above
outlined 1In mind the operation of a turbine
in accordance with my improved method
may now very readily be made clear. Each
of the heating-chambers is supplied with an
impelling body, rendered fluid at compara-
The fluid-supply
pipe f 1s connected with a suitable source,
such as a water-supply. Upon several ac-
counts I prefer to use for the impelling me-
dium in chambers ¢ block-tin, since this metal
has a relatively low melting-point, retains
1ts heat, and is not easily oxidized. Suffi-
cient supply of the metal is furnished par-
tially to fill two of the heating-chambers
from two-thirds to three-fourths full. Upon
heating the tin until the same has
fluid, effected at about 260° centigrade, (al-
though the temperature can with advantage
be raised considerably above this point,) the
motor device is in condition for operation
and the fluid-supply may be turned on pipe f.
One of the heating-chambers, as that at

‘the right, will not contain sufficient fluid tin -.

to operate the float-valve d; but the others
will be closed at the valve-openings by their
respective valves. By means of a manually-
operated valve-stem 5 the valve 4’ is momen-
tarily opened and valve #* accordingly closed,

whereby the chamber of the supply-valve 4 is .

filled with water. Releasing valve-stem ; will
cause the valve 4 to close and valve 32 to

head forming a supply-valve 4. This valve |
| 1s better shown in Fig. III and comprises a

A hollow metal float % is
| provided upon the valve-stem and is adapted

-tance from the casing in order to prevent too -

become .
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open, thereby releasing the small
water in the supply-chamber and’ causing
1t to spread over the surface of the molten
tin 1n the left-hand heating-chamber¢c. Al-
most immediately this water will be vapo-
rized, generating a high pressurein said cham-
ber, which increaszs for a few moments, thus
causing “the molten tin to flow out through
pipe ¢ against the blades or vanes of the tur-
bine g and causing it to revolve. The dis-
charge from the turbine is retained within
shell b and readily flows through the valve-
opening into the empty right-hand chamber
¢. This continues until the molten tin and

steam-pressure generated in the left-hand

chamber ¢ have expended thems2lves upon
the turbine. Meanwhile the middle cham-
ber ¢ may be brought into operation, manu-
ally at first, if necessary, as before described.
As soon as the pressure in the left-hand
chamber 1s released valve d will open and the

molten tin will once more flow into thischam-

ber; but, on the other hand, the right-hand
chamber having become filled valve d will be
actuated, the float +* will serve to flood the
highly-heated tin with a charge or supply of
water, and sald chamber in 1ts turn will con-
tribute 1ts share to the power furnished to
turbine g. The operation of the valves and
floats may be explained a little more in de-
tail. When the turbine is to start, the three
valve-chambers ¢ are filled with water or
other suitable liquid. Initially the wvalve
stem or lock 7 is in such position that the
valve 4° 1s retained upon its seat, thus pre-
venting the fluid from escaping into the
chamber containing the molten metal. As-

suming such metal has been heated to the

proper temperature, the manually-operated
valve stem or lock is actuated, whereupon
the metal acts upon the float 4%, closing 4’ and
opening valve 4* to permit the liquid to es-
cape mto the chamber ¢. This will generate
the pressure, serving to force the molten
metal into the turbine, from whence it flows
into the open or emptied chamber, while the
steam eventually escapes through the re-
stricted vent and the chimney k.~ An oper-

ator or engineer with a little experience can.

tell from the operation when the molten
metal 1s forced out of the chamber and will
manually release any other valve stems or
locks employed. The floats d are of such
welight that nearly all the molten metal must
fall into their respective chambers before
such floats are actuated to close the valve-
openings. Floats 4 respectively operate at
this time or even an instant before; but this
latter does not interfere with the operation
apparently, since there is a sudden ‘explosion
when the water strikes the molten metal,
which will slam the float d into its seat with

considerable force, thus closing the opening. |
Such explosion presumably is caused by the.
05 smaller particles of water almost instantane-

822,258

. molten metal by the impact of its fall.

e

ing carried a little below the surface of rli‘sﬂe

e
molten metal does not commence to flow un-
der constant pressure at the instant of the
first explosion; but this occurs some seconds
later, since it is initially prevented from do-
Ing so on account of the height of the column
of molten mstal normally in the pipese. I
have also observed that with the metal at at-
mospheric pressure enough steam from the
discharging-chamber will enter the filling-
chamber so that when the float d closes its
opening the stzam will superheat and gener-
ate suflicient pressure upon the surface of the
metal to cause the float ¢* to operate, closing
valve v’ and opening valve 4*. Thus where
three chambers are employed there will be a
regular cycle of operation automatically con-
tinued when once established, wherein one
chamber 1s under pressure and supplying the
impelling medium to the turbine, another is
being heated and comes into play before the
first 1s exhausted, and the third is receiving
1ts supply of molten metal preparatory to
actively supplying its charge to the turbine.

It will be at once appreciated that a very
Iimited supply of fluid must be furnished to
each heating-chamber at the proper time,
since the pressure generated therein finds es-
cape 1n the apparatus shown only through
the relatively slow discharge of the molten
metal from the turbine-pipes e. In a small
experimental motor device wherein each
heating - chamber has approximately one
hundred and twenty-five cubic inches capac-
1ty a charge of water to the amount of about
one-eighth of a cubic inch is squlied by
valve 1 upon each actuation thereof.

While I have in describing my invention
set forth specific apparatus and referred to
the preferred use of tin and of water for driv-

ing the same, I desire to make it clearly un-
derstood that my invention is not necessarily
limited to the use of any of these.

Apparatus varying therefrom obviously
may be utilized in practicing my invention,
especially in the number of heating-cham-
bers employed, and many suitable mediums
could be used therein for driving the turbine,
since the requirements demand merely an
impelling body rendered fluid at relatively
low temperatures, preferably of high specific
gravity, and a fluid readily vaporized at such
temperatures.

Having now explained the method of op-
eration practiced by me in driving a turbine
at relatively low speeds through the action of
a fluid of high specific gravity and under the
influence of high pressure, I declare to be
new and desire to secure my said invention as
expressed in the following claims:

1. The method substantially as herein ex-
plained, for driving a turbine, which consists

“ 0 highly heating an impelling medium while
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¢onfined
" thereto a readily-vaporized medium, and di-
recting the imlilellin% medium against the
turbine, under the influence of the high pres-
¢ sure thus- generated, substantially as set

forth. - .
9 The method substantially as herein de-
seribed, for operating a turbine, which con-

sists in_heating a suitable body of material

" 1o having high specific gravity, within a closed
chamber, thereafter supplying to said me-

dium a charge of readily-vaporized liquid,
and directing the said medium under the
pressure thus generated against the vanes or
1 surfaces of the turbine, substantially as set

forth. o
3 The herein-described method of operat-

_ ing a turbine, which consists in heating bod-
‘o5 of material rendered fluid at relatively
20 low temperatures, and having high specitic
oravity, supplying thereto in turn a readily-
vaporized medium and directing in turn the
fluid medium against the turbine, under the
influence of the pressure generated, substan-

2 tially as set forth.

in a closed chamber, supplying |

4. A new method for operating 2 motor
device, consisting in highly heating a body of
suitable metal, such as tin, supplying thereto
‘1 a closed chamber a readily-vaporized ex-

ing the molten metal in the motor device, s0
as to produce power through the high pres-
_sure generated by the vaporization, substan-
tially as set forth. -

5~ A new method for operating turbine-
wheels, which consists in highly heating sepa-
rate bodies of suitable metzﬁ, such as tin, sup-

plying thereto a readily-vaporized expansive
medium, such as water, and directing auto-
matically in succession; the several bodies of
molten metal against the vanes of the tur-

effected, substantially as set forth.
Signed at Cleveland, this 29th day of Oc-

tober, 1904, in the presence of two subserib-
ing witnesses.

Witnesses:
CHARLES 5. BEARDSLEY,

ALBERT LYNN LAWRENCE.
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bine, whereby continuous rotation thereof 1s

JAMES G. DORNBIRER.

pansive medium, such as water, and direct- 3o
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