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OTTO TROSSIN, OF HAMBURG, GERMANY.

STEAM-TURBINE.

SPECIFICATION forming part of Letters Patent No, 604,507, dated May 24, 1898,
Application filed September 23, 1896, Serial No, 606,763, (No model.)

To all whom it may concern:

Beit known that I, OTTO TROSSIN, asubject
of the Kingof Prussia, Emperorof Germany,
residing at Hamburg, Germany, have invent-
ed a new and useful Steam-Turbine, of which
the following is a specification. |

1he present invention relates to improve-

- ments in steam-turbines, the object being to
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make such motive-powerengines more effect-
ive by using the energy resulting from the
action of superheated steam upon molten
metal as motive power—that is to say, by
transforming into mechanical work the vis
vive imparted to molten metal by the action
thereon of intermittingly-acting superheated
steam; and with this end in view my inven-
tion consists of certain novel features of con-
struction and combinations of parts, as will
be hereinafter fully described with reference
to the accompanying drawings, forming part
of this specification, and in which—
Figure 1 is a vertical sectional elevation,

and Fig. 2 a plan, partly in section, of my |

improved steam-turbine. Figs. 3 and 4 are
detailed views of the means for effecting a
fluid-tight closure of the steam-admission
valve. Kigs. 5 and 6 show in sectional ele-
vation and plan, respectively, a modification
of the steam-turbine shown in Figs. 1 and 2;
and Fig. 71s a sectional plan view of the tur
bine shown in Figs. 5 and 6. |
similar letters of reference refer to similar
parts throughount the several views. |
Referring more particularly to Figs. 1 and
2,16 will be seen that the casing of the motor
is composed of two parts, a lower part C and
an upper part M, between which is arranged
a substantially ecylindrical ejector-body A in
such manner as to be suspended in casing C,
having below and around it sufficient space
for the molten metal or alloy. This ejector-
body A, whose annular nozzle portion A’ pro-
Jects some distance into the upper portion M
of the casing and sufficiently into the sub-
stantially spherical or globular buckets ¥’ of
aturbine wheel I, presently to be referred to,
to drive the same, is provided with a plural-
ity of radially-disposed channels u, extend-
ing downward from the nozzle portion A'into
the ejector-body, then upwardly again, and
then again downwardly in a general radial di-

- they communicate with one another through

a suitable passage or central chamber v,
and also with the casing C and the molten
metaltherein, said channels extending down
through the bottom of the ejector-body, as

shown at ', Fig. 1, so that each of said pas-

sages forms a gooseneck which is normally
filled with molten metal. The ejector-body
A has a passage E, adapted to be connected
by a pipe D with a source of superheated-
steam supply, and in its upper face, within
the annular nozzle of said body A, is arranged
a steam-chest ¢ in communication with the
aforesald passage I through lateral or radial
passages ¢, Fig. 1. |

Centrally of the bottom of the steam-chest
g 1s a steam-port normally closed by a valve
0, which port opens into the central inter-
communicating space v, leading to the sev-
eral radial channels 2. |

Thearrangement of the ejector-body A rela-
tively to what may be called the “‘metal-pot”’ C
1s such as to form a cover therefor, in the pe-
riphal flange of which are formed passages w,
placing the pot in communication with the
upper chamber M, and in said metal-pot is a
ring-valve 4 of such specific gravity as to
float in and rise and fall with the metal in C.
T'he exterior diameter of this ring-valve ¥ is
substantially the same as the interior diame-

ter of the pot or casing C and is adapted when

the level of the metal rises to close the pas-
sages 1w, and thus cut off the communication
between the chamber formed by the casing C
and that formed by the casing M.

Axially within the casing M is arranged the
turbine wheel F F', which is provided with a
long tubular hub S, that has its bearings in a
sultable standard G, rising from the head or
cover H of the casing M, which cover is also
provided with a steam-exhaust branch H,
while the bearing-standard G is preferably
surrounded at its upper end by a jacket K,
through which a cooling agent is caused to
circulate for obvious purposes. |

The hub S of the turbine wheel, which pro-
jects beyond the standard G, carries a fly-
wheel B, which has the form of a pulley and
performs the function of a power-transmis-
sion pulley, said wheel revolving on ball-bear-
ings in the upper face of the standard G.

rection to the axial center of said body, where | - Through the hub S of the turbine wheel F F
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extends a shaft which rises from the cover of | terrupting the communication between C and

the steam-chest ¢, and to the outer end of
said shaft is secured a jacketed stuffing-box I,
through which box and shaft passes the rod /
of the steam-admission valve o, while a cool-
ing agent is caused to circulate through the
jacket k" of the stuffing-box I.

The upper end of the valve-rod 7 is pivoted
to a lever p, fulerumed to a standard S', ris-

ing from the casing-cover I, and to the free |
end of said lever is pivoted a rod ¢, whose

lower end i1s forked and has a grooved wheel r
journaled in its said fork, which wheel nor-
mally stands in the path of segmental cam
surface or ridge ¢ on the upper face of the
pulley I3, so that at each revolution of said
pulley the wheel is caused to ride up onto and
along said ridge, thereby unseating the valve
0 by lifting its rod s and holding it off its seat
for a period of time depending on the length
of the ridge and on the speed of revolution of
the pulley B. |

The casing M above the head of the turbine
wheel F' F' is partitioned off by a perforated
partition m, giving free passage to steam, but
serving as a guard against the splashing of
molten metal to the head or cover of said
casing.

The casing C contains a quantity of molten
metal or amolten-metal alloys ufficient to par-
tially fill the channels w, and in practice I
preferably use lead, which is or may be kept
in a molten state by the application of heat
to the vessel C in any suitable or preferred
manner. I may,forinstance, inclose the ap-
paratus in a heating-jacket J, divided verti-

cally into two chambers by a partition 7, and |

~having the inlet I' for the heating agent on

40

one side of said partition and the outlet I? on
the opposite side for the purpose of causing
the said heating agent to circulate around the
apparatus, as shown in Figs. 1and 2. Any
suitable heating agent can be used for this

purpose—as, forinstance, the waste products i

of combustion from a furnace or other fuel-
consuming apparatus, thoughl do not desire
to limit myself to this mode of heating, as

- heat may be applied directly to the vessel C

by mounting the same on a suitable fuel-con-
suming heater. - |
In starting the motor the valve-lever p is

- raised for a short time by hand to unseat the
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valve o and admit superheated steam under
pressure to the axial chamber v. The action
of the steam upon the metal, in view of the
configuration of the radial channels %, is to
divide the metal about on the line of the ad-
mission of the steam and force the major por-
tion of it downward and consequently up-
ward around the ejector-body A, while that

- portion of the metal contained in the chan-

nelswabovethe line of admission of the steam

~ is driven out of said channels % into the

buckets of the turbine wheel, causing the
same to revolve. As the level of the metal
rises in casing C the ring-valve 7 also rises

‘and finally closes the passages 1w, thereby in- |

M and preventing the metal from being driven
into M under the action of the steam. It will
thus be seen that the molten metal in C is
made to perform the function of a cushion,
yvielding under the steam-pressure until the
inertia of the metal in the channels w has
been overcome by the action thereon of the
steam, thus avoiding too violent an action
and injury to the apparatus.

‘As tue pulley B revolves the grooved wheel
r will ride up and along theridge ¢, again ad-
mitting steam to the chamber v, and so on,

keeping the motor in motion, the exhaust-
steam passing out of the motor through.

branch H'. .

It is obvious that through the medium of
this periodical codperation of the steam with
the molten metal a uniform revolution will
be imparted to the pulley I3.

Should the speed of the pulley B increase
beyond a desired speed, the grooved wheel r
may be moved out of the path of the ridge ¢
by means of a rod z, connected with a suit-
able governor or actuated by hand, and piv-
oted to rod ¢, Fig. 1, thereby interrupting the
admission of steam to the motor untilits speed
has again been reduced to normal speed.

Ifor securing a steam-tight closing of the
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valve o the latter when closed may be covered -

with molten lead. Thisis effected by means
of a small apparatus on the cover of the
steam-chest g, consisting of a box a, Figs. 3
and 4, which is adapted to communicate with

the interior of the body A or the chamber M,

respectively, by a channel 1, and with a
chamber L of the steam-chest g by a tube 10.
A plug-valve b, inserted in the channel 1,
controls these connections.

Supposing the plug b to be in the position
shown 1n Fig. 4, molten lead flows from out-
side through the channel 1’ and plugway 2
into the box a, while steam and air contained
in the box a escape through one of the trans-
verse grooves 0O’ in the plug b and thence
through the small vertical channels 3 and 4
in the wall of the box, Fig.4. When the box
a i1s filled or nearly filled up with molten
lead, the plug b is turned ninety degrees by
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imneans described later on, so that the channel -

1" and the bores 3 and 4 are closed, and com-
munication is established between the box «
and the chamber L of the steam-chest. Steam
from the steam-chest enters theninto the box
a and causes the molten lead contained there-
in to flow outinto the chamber L. From here
the molten lead flows along in grooves L/ and
down upon the stop-valve o, covering the lat-
ter, thus forming a luting so long as the valve
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remains seated. When, however, the valve -

o is unseated and again seated, the plug b is
turned into the first position, Fig. 4, and the
deseribed operation is repeated, and so on,
the molten lead, whenever the valve is un-
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seated, flowing with the steam into the axial

chamber v. |
The means for actuating the plug 6 consist,
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for instance, of an eccentric 5, arranged upon | nation with a vessel adapted to contain a lig-

the hub S, Fl,:, 1, of the tmbme wheel and
adapted 60 1mpa1t a reciprocating motion to
a rack-bar 9 at the lower end of a rod 10
through a bell-crank lever 6 and a rod 7 on
the strap of the eccentriec 5. This reciprocat-
ing motion is transmitted to the plug b by a
gear-wheel 8 on the spindle 6° of said plug-
valve, the rotation of the wheel 8§ being such
that the plug-valve 6 is turned ninety degrees
at each reciprocation of the rack 9 in order to
move the plug-valve successively into the two
positions shown in Figs. 4 and 3.

In the modification shown in Figs. 5 to 7
the turbine wheel F* has a globular form and
is fixed upon a shaft B’. Within the hollow
of the turbine wheel F* there is armnﬂ‘ed the
body A’', containing the steam-chest g’ and
the channels 2.
regulated by means of a cock-valve £, rotated
by a suitable rod or shait 2, passing through
the steam-pipe C' and operated in any suit-
able manner. Asthecock fisconstantly ro-
tated, steam flows from the steam-chest ¢’
thr oun*h the ways of the cock mto the chan-
nels u* and produces the same effect upon the
molten lead contained therein and in the ves-
sel C? as in the apparatus, Fig. 1, already de-
scribed. While the steam is acting in the re-
spective channels v* the lower openings of the
latter are closed by segmental valves y' ¢/, at-
tached to the turbine wheel I?, in order to
prevent backflow of the molten lead.

Having thus deseribed my invention, what
I claim, and desire to Secure by Letters Pat-
ent, 15—-—-

1. Ina motor such as deseribed, the combi-
nation with-a vessel adapted to contain a lig-
uid, an ejector device partly immersed in said
vessel and having radial fluid-ejecting chan-
nels whose inlets open into said vessel, and a
turbine wheel into which the outlets of said
channels open, and means for periodically ad-
mitting steam under pressuretosaid channels
todrive the liquid therefrom into contact with
sald wheel, of means for preventing the dis-
placement of the liguid in the vessel beyond a
normal level, and a power-transmitting shaft
on which the turbine wheel is secured, for the
purpose set forth.

2. In a motor such as described, the combi-

nation with a vessel adapted to c,ont‘un a lig-

uid, a revoluble power - transmitting shaft

extending into said vessel, a turbine wheel se-
cured to said shaft, and an ejector device
partly immersed in the liquid in said vessel
and provided with radially-arranged liquid-
ejecting channels whose inlets and outlets
open into the vessel and turbine wheel respec-
tively; of a valve-controlled steam-supply
passagein communication with said channels,
means for unseating and seating the valve,
and means for admitting liquid from the ves-
sel to the valve when on its seat, for the pur-
pose set forth.

The admission of steam is

ter and the vessel being partially
‘molten lead, an intermittingly-operated stop-

uid, a revoluble power-transmitting shaft ex-
tending into said vessel, a turbine wheel se-
cured to said shatt, and an ejector device
partly immersed in the liquid in the vessel
and provided with radially-arranged liquid-
ejecting channels whose inlets and outlets
open into said vessel and turbine wheel re-

| spectively; of a valve-confrolled steam-sup-

ply passage in communication with said chan-
nels, means for alternately unseating and
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seating the valve controlled by the rotation

ol the turbine, and similarly-controlled means
for admitting liquid from the vessel to the
steam-passage on the inlet side of the valve-
seat to seal the same.

4. In a motor such as described, the combi-

| nation with a vessel divided into two cham-
bers by a partition provided with normally

open ports or openings, one of said chambers
containing a liquid, a revoluble power-trans-

mifting shaft extending into the other cham-
ber, a turbine wheel secured tosaid shaft and

an ejector device partly immersed in the lig-
uld in one of said chambers and provided
with radially-arranged liquid-ejecting chan-
nels having their inlets and outlets opening
into the liquid-containing chamber and the
turbine wheel respectively; of means for peri-
odically admitting steam under pressure fo

the ejecting-channels, and a float-valve in-

the liquid in one of the chambers adapted to

when the level of said liquid is displaced by

the pressure of the steam, for the purpose set

forth.

o. In asteam-turbine in which superheated
steam acts upon molten lead, the combina-
tion of a suitably-heated vessel a body ar-
ranged in said vessel and provided with a
steam-chest and conducting-channels, thelat-

filled with

valveforregulatingtheadmissionof thesuper-
heated steam into the said conducting-chan-
nels, a suitable valve for preventing back-

_ﬂow of the molten metal under the pressure

of the superheated steam; of a turbine wheel
adapted to be rotated by the molten lead
thrown outthrough the conducting-channels,
and a fly-wheel or pulley connected with the
turbine wheel and adapted to transmit the
rotation imparted to the turbine wheel, sub-
stantially as described. |

6. In asteam-turbine in which supelheated
steam acts upon molten lead, the combina-
tion of a suitabiy-heated vessel, a body ar-
ranged in sald vessel and provided with a
steam-chestand conducting-channels, the lat-
ter and the vessel being partially filled with
molten lead, an intermittingly-operated stop-
valveforregulatingthe admission of thesuper-
heated steam into thesald conducting-chan-
nels, a suitable valve for preventing back-
flow of the molten metal under the pressure

. In a motor such as described, the combl- | of the superheated steam, of a turbine wheel
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close the ports leading to the other chamber
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adapted to be rotated by the molten lead |
thrown out throughthe conducting-channels,
a fly-wheel or pulley connected with the tur-
bine wheel, a box in communication with the !
interior of the vessel and the steam-chest, a
cock for changing the said communications
alternately and means for actuating the said

cock from one position into the other, sub-
stantially as specified.

OTTO TROSSIN.

Witnesses:
LOUIS STECHMANN,
ALFRED REUPCKE.
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