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NENRY A, HOUSE, OF BRIDGEPORT, GONNECTICUT.

STEAM-TURBINE.

SPECIFICATION forming pars of Letters Patent Ne. 571,861, dated November 24; 1896.
~ Application filed March 16, 1805, Serial No. 541,088, (Mo model.)

T all whony it ey Coneeriv: | rection, while the steam erom the other set of
e it known that I, HENRY A. HOUSE, a citi- | ports will strike the opposite sides of the
-en of the United States, residing at Bridge- hlades to propel the wheel in the opposite di- 55
port, in the county of Fairfield and State of rection. 1t will therefore be seen thatb by
Connecticut, bave invented certaln new and | admitting the steam o one set or the other
nseful Improvements in Steam-Turbines, of | of the two sets of pipes aa the driving-wheel
which the followlng is a specification. may be drivenin theone direction ortheother,
My invention relates to that class of steam- | and the reversing of the engine will be ef- bo
engines operated under high pressure atrapid fected without altering the position of any
1o specd by the action of steam-jets upon 2 1e- part except the position ot the valve 81. 1t
volving wheeland generally known as‘‘steam- will be evident that these supply-pipes nmdy
turbines;”’ and my invention consists in con- | be connected with the pipes ¢ o' in different |
structing an engine of such character to fa- | Wa¥s, put I prefer to make Use of the inter- 05
 cilitate the reversing of the same, to reduce mediate chambers & Y to permit the use of
1z the weight of the driving-wheel, qutomatic- | the regulating - valve, as described herein-
ally regulate the flow of steam, and secure after.

W

other advantages, as fully set forth herein- The blades or vanes o may he of any suit-
after and as illustrated in the accompanying able form, but 1 prefer 1o provide them with 7o
drawings, in which— faces curved and converging toward the pe-
»o Figurelisan external elevation of & steam- | riphery of the wheel, as showiL.

tarbine embodying my improvements. Tig. | - Tn order to secure S0ME of the advantages

9 ig a sectional plan through the center; Tie. | resulting from the expansion of the steam,
3, a part sectional view on the line.3 3, Fig. which is used at a vVery high pressure in en- 735
1. Te.4d1sa section on the line 4 4, Fig. 1, | gines of this character, 1 arrange within the
25 looking in the direction of the arrows, Fig. chamber w the blades 9, extending from the
5, a section OB the line 5 5, Fig. 1; 1f1g. 6., an | heads 10 on opposite sides of the web 7 and
enlarged transverse section of part of the helow the blades 8 11 such position that as
engine; Kig. 7,an enlarged longitudinal sec- each blade Q eomes into position to receive 80
~ tion of one of the valves. the impact of the jet of steam from one Of
20 Ihe casing A has a oircular body and two the openings the heel of the said blade 8 will
heads 10 10, inclosing the chamber 10, and the begin to pass the edee of the blade 9, so that
heads are formed to inclose WO annular | the steam will be directed downward over the
chambers x ¥, the chamber & communicating face of the blade 3, and then DPass into con- 85
with a series of pipes OT passages and the { tact with the proximate face of the stationary
3z chambery with a series of intermediate pipes blade 9, and tend by ‘ts reaction to faciiilate
or passages /. The steam-pipe 30 has | the movement of the driving-wheel The
hranches communicating with the two cham- | blades 0 may be of any suitable cross-sechlon.
bers x 1/, and & twWo-way valve 51, which may ‘As shown, they correspond in form to the go
e turned to control the steam into one cham- Klades 8, but ave larger.
40 ber or the other ot the will of the operator. Tt is desirable in this class of engines to
A shatt 6 extends through bearings n the | automatically regulate the speed and power,
heads of the casing and carries a central disk | and to this end I provide a-series of valves
or web 7, which supports a series of blades controlling the fow of steam 10 the pipes ¢ 9
or vanes S, arranged 1n a cirele so as to ¢on- - ¢, with means whereby the said valves may
45 stitate & driving-wheel which rotates within he closed, preferably in suceession, as the
the cirele of pipes ¢ o', and in the pipes @ gpeed of the engine increases. Different ar-
are made fine ports t, and in the pipes ¢ are rangements ol valves and control devices may
made like ports ¢, the ports of the 1Wo sets of | be employed, and the valves may be of dif- 1c0
the pipes are inclined in opposite directions. | ferent construction. As shown, each of the
:o0 The steam from one set of ports will strike said pipes has at the end a central port OF
e blades S at an angle, as illustrated in Fig. opening 30%, 10 which is adapted a plug-vaive

6, to propel the driving-wheel D in one di- | 312, carried by a stem 32, projecting through

(/1




20

- until all are closed,

& suttably-packed opening in a pl
‘adapted to an opening in the head of the cas-
ng A, so that by moving the stem 32 inward
o oatward the port or opening 30* may he |
' have a

closed or opened. The stems 32 may ha
preferably have

- direct sliding motion, but. prefer: bl ve-
~threaded enlargements 34, adapted to thread- |

2 - svisel

plug

carried to or from the ports. "

£y -

It s best to cut, off the flow of the steam to

- the continued movement of the rack "Will per-

~mit this action, as

25
Y movement may be

~ valves are closed; which - would not be the

o 30
N Valves are. carried: Slledessivﬁel-y: from- their

- g 7 Sui automatic gov- |
~ernor whereby the rmg or rack is turned in
one direction or the other, according to the
Thering or rack Ccon-

~ devices

35 one directior _
~ speed of the cngine. 2 ( <L con-.
. trolsthe valves of on@;s-el*ie&:éofd.elivery-il*)ipgess |

~ case if the valves were So construected as to’
1o Sype by being brought directly against a seat,
the ring is reversed, the

When the motion of

any suitable form of

 80.as to vegulate the flow of steam whew (Lo

driving-wlheel is rotatin g inonedirection , and

_40

45

Lo regulate the flow of stcam to the othey se-
ries of pipes I use a like series of valves and
Ports controlled by a like annular rack or
ring ¢, and in order £l both rings may e
operated from a single sovernoror regulating
device I provide the rin gs with external racks

- gearing with pinions 40 40 upon a connect-

50

55

6o

ing-shaft 41 in bearings mounted on the cas-
Ing A, so that whep one ring is driven the
other will move with it

One form of governor which may be em-
Dloyed consists of g vibrating arm 16, carry-
mg two spring-pawls 17 18, engaging in Op-
posite directions two sliopt racks 20 21 on tlhe
periphery of the rin g C, and with these pawls
I combine means fop throwing one or the
other out of engagement with its raclk.
an arm 43, swinging loosely on the shaft G,
carries a curved guard 44, which may be
Swung between either pawl and its rack.
When thrown to the left, as shown in Fig. 4,
the pawl 17 is thrown out of action, but the
pawl 18 engages the rack 21, 80 that as the
arm 16 swings in the direction of the arrow
the ring C will be carried In the same direc-
tion, being fed one step at each reciprocation
of the arm and pawl until the short rack

6y
ey

. g 93, so that by rotating | the arm 16 will bring the
- the spindles 32 the plugs or valves: 31 may be
e

~ Each of the stems 32 carries a pinion 35,
- Which gears with an annular rack C, so that
by turning the said wheel or rack all of the
. stems 22 may be simjlllta.xjeollsly;tu:lfned.-,_ As

EEE B
~_the pipes a «'

‘pawl 17 and rack 20,

o . sucecessively, Iso adjust the:
- Vvalvesin the first instanca or so proportion |

~ thelength of the plugs 31° s the rack
| Clis turned first the ports of two dlallletllc~ |
- 70 ally-opposite pipes will he closed, and then
. and it will be seen that

51* that as the rack

13, carries _
. ~slot in the arm 16,
i attera plug 31° enters its |

port and closes the same its ion gitudinal

' continued as the other

‘wheel 28, pivoted

1ng in a bracket 23 upon
~connected by a link 49 with the swinging arn, :

Z8 assumes a vertical

SIONS as 1o

Thus

Steam-tn rbine, of

being fully

right botiveen the pal

18 :&n@di'thge rack 21, and the: reciprocation : of .
' pawl 17 into en-
S -until the ring ¢ » -
| 18 turned around sufficiently to close someof

| the ports, when the speed will slow down and
the guard 4L will again come between the -
A | ~Of coursein suchease

the pawl 18 again engages the rack 21 and
~opens the ports o a
‘undue speed is

sagement with the rack 20

certain extent;

Qli{f’fsed'mﬁli]{ei1135111‘111@1*,—,-: S

~ The pawls may bedriven from any suitahle
Source of movement connected with the ma. g; |
chine. As shown, a counter-shaft 12, driven |
slowly from the shaft 6 by reducing-gear 14 |
WTies an cccentric 15, projecting into 5 .

_The governor consists of g heavy-rimmed

-

angle to the

to approach a ve rtical plane.

Passes beyond the pawl and the latter slides
on the plain surface of the ring, which will

not be moved any farther, all of the valves
- opened. : If the engine should
1OW acquire an undye speed, the guard 44
- will be swung to the

-t .

8o
& ain extent; but if
galned the ports will againbe

M 90
upon two spokes on the
-shaft 6, a spring-joint 46, tending to turn it
at&u S . T S
as the shaft rotates with increased rapidity
‘the wheel tend, To rtical plar i
e wheel is connected by a link 27 toa sleeve =~ J
20, sliding upon the shaft 6, and having an |
gunular groove receiving pins upon a fork 1
_ a standard G. At
end of the shaft 24 IS an arm 48,

shaft, while in proportion -

95

roc @

45, carying the guard 44, so that as the wheel |

position the guard wil)
be carried to the right. |

In order to permit the ready cscape of the
steam after it has acted upon the blades §
and to permit the use of the reaction station-
ary blades 9, the blades S are arranged sepa-
rate from each other upon the disk 7, the
steaw passing from the blades 9 to the inte-
rior of the chamber W, and thence through
an exhaust-port v to the exhaust-pipe 50.
The cxhaust-pipe ought to be of such dimen-
permit a very free escape of the
steam. 1 thus exhaust the steam from the
center of the driving-wheel, withdraw it from
the blades as soon as its clfective force is ex-
pended, and am enabled to malke the wheel
lighter in construction than heretofore used.

It will be evident that when the engine is
not required to be I'everse-acting the control
devices specified may be used in conneection
with a single series of pipes and passages.

Without limiting myself to the precise con-
struction and arran sements of parts shown,
I claim—

1. The combination with the casing of a
a driving-wheel provided
at its periphery with a single series of sepa-

rated blades arranged in the same cireular
plane and extending transversely across 1he

I35

ITO

II§




571,861 . , 8

casing, a series of stationary blades, two se- | varying degree, and means for moving sald

ries of delivery-pipes extending transversely

© across the casing in proximity te the blades

0

of the driving-wheel, said pipes belng pro-

vided with steam-ports opening 1n diiferent
directions, adapted to direct steam upon oOp-

posite faces of the blades, and means for di-

recting steam to one or the other series of said

delivery-pipes, substantially as described.

o The combination of a casing contalning
a driving-wheel, two sets of delivery-pipes
each having a port at one end, and the pipes
being disposed in pairs about the periphery

of the wheel, means for directing steam 1nto

20

25

one or the other sets of pipes, valves adapted

to enter the ports and being adjustable in
varving degree to open and close the ports
successively, and a governor for automat-
ically controlling the position of the valves
in accordance with the speed of the engine,
substantially as deseribed. |

3 The combination with the casing and the
drive-wheel of a series of delivery-pipes &, &,
equably disposed in pairs aboub the clreumn-
ference of the wheel, and the pipes of each
pair having inlet and discharge ports, valves
arranged opposite the inlet-ports and adapted

to enter the same, said valves being adjust-

30 D

able in varying degree to open and close the
orts successively, and means for simuliane-
ously operating the valves, substantially as

- described.

| :49

' 5a

6o

1. Inasteam-turbine, thecombination with

‘the casing of the driving-wheel provided at its .

periphery with blades extending practically
the full length of the casing, of the delivery-
pipes substantially equal in length to the
blades and provided with ports opening in op-
posite directions whereby steam may be di-
rected upon opposite faces of the Dblades,

valves for controlling the flow of steam to |

said pipes, and a speed-governor connected
to automatically adjust said valves according
to the speed of the engine, substantially as
described. |

5 The combination with the delivery-pipes !

a, o', having the inlet and discharge ports, of

the valves adapted to enter the inlet-ports and

being adjustable in varying degree to open

and close said ports successively, a series ol

pinions for the valves, and & toothed ring en-
oaging all of said pinions, a governor, and
connections intermediate the governor and
ring whereby the latter 1is automatically
moved in different directions accordingly as

the speed of the engine increases oOr dimin-

ishes, substantially as described.

6. Inasteam-turbine, thecombination with
the casing, of a driving-wheel having blades
extending practically the full length of the
casing, delivery-pipes equably disposed 1in
pairs about the periphery of the wheel, the
pipes of each pair having discharge-ports
opening in opposite directions and extending
substantially the length of the blades, valves
adapted to the inlet-ports of said pipes in

valves into and out of said ports to open and
close the same, substantially as described.

7. Tn a steam-turbine, the combination with
the casing, and a driving-wheel, of the deliv-
ery-pipes «, ¢, each provided with an inlet-
port at one end, valves adapted to enter the
ports and being adjustable in varyving degree
to open and close the ports successively, and
means for simultaneously-operating said
valves, substantially as described.

3. In asteam-turbine, the combination with
the casing having an annular steam-chamber,
of a driving-wheel, delivery-pipes d, ¢’ , there-
foreach having an inlet-port leading into sald
chamber, means for supplying the chamber
with a motor fluid, valves adapted to enter

the inlet-ports and beingad justable 1n vary-

ing degree to open and close the ports suc-

| cegsively, and means for simultaneously op-

erating the valves, substantially as described.
9. Tn a steam-turbine, the combination with
the casing, of a driving-wheel, delivery-pipes
«, @' therefor each provided with an Inlet-
port, valves for entering the ports and ad-
justable in varying degree 1o open and close
said ports successively, and means for auto-
matically and simultaneously operating said
valves, substantially as described.
10. In a steam-turbine, the combination
with the casing, of a driving-wheel, delivery-
pipes a, ¢', therefor each having an inlet-port,
valves for entering the ports and being ad-
justable in varying degree 1or opening and
closing the ports successively, and a governor
and connections between the governor and

valves whereby the latter are simultaneously
operated, substantially as described. |

11. In a steam-turbine, the combination
with the casing, of a driving-wheel, delivery-
pipes therefor each having an inlet - port,
valves for entering the ports and being ad-
justable in varying degree tG open and close
the ports successively, and each vaive having
a stem provided with a pinion, a circular rack
engagingsaid pinions, a governoron the shatt,
and connections between the governor and
rack whereby the valves are operated, Sub-
stantially as described.

12. The combination with the inlet-ports
of a steam-turbine, of controlling-valves
adapted to enter the ports and being adjust-
able in varying degree for opening and clos-
ing the ports successively, a ring for operat-
ing all of the valves and provided with racks,
reciprocating pawls, means for throwing the
pawls into and out of engagement with said
racks, and a governor controlling said means,

| substantially as deseribed.

13. The combination with the casing of a
steam-turbine, of the driving-wheel provided
at its periphery with separated blades extend-
ing transversely across the casing, two series
of delivery-pipes arranged in acireular plane
and extending transversely across the casing
in proximity to the edges of the blades of the

7C
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~ - - 571,861

driving-wheel, said pipes or passages having | name to this specification in the presence of
steam - ports opening in different directions { two subseribing witnesses.
‘adapted to direct steam upon opposite faces B
of the blades, and means for directing steam o
5 to one or other series of sald delivery-pipes, Witnesses:
substantially as described. . GEORGIA P. KRAMER,
In testimony wherveof I have signed my | - I. A. FAIRGRIEVE.

HENRY A. ITOUSE.
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