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o To all whom it may concern:

Be it known that I, Jurius Brown, a sub-
ject of the Emperor of Grermany, remdmb_

in Peekskill, in the county of Westchester
and State of New York, have mvented cer-

~tain new and useful Improvemeni}s in Tur-
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‘bine-KEngines, of which the f{)llowm

from the 1

from the second stage to the exhaust
- chambered blocks are located in such posi-
tions as to provide a three point bearing
as it were for the rotary or turbine head, afe
fording not only a bearing but also a pack—"f
1ng for prevemmo the steam from escaping
to the atmosphere and from the first to the
second stage by a path other than that pm-_

- illustr ated 1 Fig.
40
| mdlcated by the line 2—2 1 Fig. 3

~ 1s a vertical cross section taken on a 1ane:
at about the line 3—3 in Fig. 2; and Bl

is a
sl:}ec,lﬁcatlon

Thisinvention relatesto tur bme engines and:’
has for itsobject to provide an improved doil-
n
- this improved engine there are provided ex- |
pansion chambers for the first and second
stage of steam expansion,. and ‘chambered
blocks are provided for conveying the steam
irst to the second stage. There are
provided in the form of the 1mrent10n herein
llustrated three induction ports and three
of these chambex ed blocks for conveying the

ble expansion reversible steam turbine.

steam from the first to the second stage and

vided for it.

There are varlmi‘s features of novelty and
- utility

embodied in the engine which will
be descmbed in their proper place in the de-

scription and amply set forth in the claims:

In the drawings accompanying and form-

ing a part of this specification, Figure 1 is |
~a side elevation of a pmctmable embodiment
‘Fig. 215 a 1101'14_?

of a form of my invention.
zontal lono*ltudmal section Of the engine

13 but shown on an en-

larged scale. This view is taken on planes

is a similar view taken on a plane at about

45

the line 4—4.

~ section lines 3—3 and 4:——4 indicate 1n which

50

- 8h

direction the section is viewed.

The mechanical parts are shown mounted_
upon a suitable housing or framework 5 |

having standards 6 which support the main
casing * 7 of the device by means of suitable

extenslom 8 which are bolted down upon the
‘standard 6. The rotary portion of the de-
‘vice is made up of a number of parts fas-

tened together and fastened to the power
delwery portion 9. The por tions 10 and. 11

Thege
supply.
are provided; for communication between
the steam chamber 17 and the vanes 20 car-
ried by the member 10 for the f

‘periphery of the member 16.
‘passes out: of the induction port into the
space between 'LWO of the vanes, which space
1t will be seen is narrow at the center and

The arrows adjacent to the

quently seven intervane spaces..
rangement two of the ports will &lways be
- 0pen, one of the ports will be closed.

of Lhe 1ota,137 member carry Lhe vanes for

the first and second stage of the forwardly -
‘driving turbine, and the

| carry the vanes For the
of the reverse turbine.
‘tened to the power delivery member 9 and

| the parts 13, 12, 11 and 10 are all fastened
-_tooether

irst and second stage
The part 13 1s fas-

The pmve:r delivering part 9 is
suppor ted in the main casing by suitable ball

bearings 14 and the part 10 1s similarly sup-
ported by ball bearings 15.

Wlthm the turbine or rotary member there
1s mounted a valve member or steam supply

conduit carrying member 16 which is held

from rotation 1elat1ve to the turbine mem-
‘ber and is mounted for longitudinal move-
‘ment, therein.

2 of thls member 1s chambered out, as at 1"""
‘and 1s

‘with a chamber 18, which chamber will be -

‘The right hand end in Fig.

open at the end and commumoatee

parts 12 and 13
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in communication Wlﬂl the source Gf steam

Three induction port openings 19

rst stage of
By refer-

the forwa,rdly driving turbine.

80

‘ence to Figs. 2 and 3 it will be seen that
~one of the ports 19 1s fully opened and the

-steam 1s passing against the side 21 of the 85

vane which 1s Substa,ntlally tangentml to the

ery of the turbine.

the face 22 of the vane.

to- such face 21. The increase is also en-

“hanced by hzwmg the face 23 which consti-
| tutes the end wall of the intervaned space
also on an angle so that the increase in the
area 1S accelerated ‘This gives the steam

The stea,m--

95

106

0pp0rtu111ty to expand qulckly and to move

rapidly from the port outwardly. In the

induction ports and seven vanes, and conse-

The central portion of the casing 7 is of

ﬁ_cylmdrlcal form, as at 24. This portlon

‘has openings a,d]&cent to the exhaust port
| opemnws

Ad]acent to these opemnﬂs upon

By this ar-

“present illustration there are shown three

105

110

rapidly increases in area toward the periph-
This rapid increase in
‘area 1s eflected in part by the contour of

The face 22 of
~each vane curves outwardly 1n respect to 1ts
face 21, and then curves inwardly in respect

. Iig. 3|
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each side there is provided a flange 25, be- | vanes are similar to those previously de-

tween which flanges there is mounted a

block 26 which is chambered out at 27 to
- permit the steam to pass from the intervane |
port 28 which leads to the

spaces to the
vanes 29 of the second stage. The vanes 29
are carried by the member 11. _
noted that the delivery portion 30 of the
steam passage 28 is disposed at such an
angle that an impact of the steam will be
recelved against the vane and drive this
forward. Kach of the blocks 26 also is
provided with an eduction port 31. The

“eduction ports by means of suitable tubing

32 will lead to a common exhaust. The
relative distance between the ports 30 and
31 15 such that after steam has been admit-
ted 1 the space between two of the vanes
20 and -expanded therein through the cham-
ber 27 and passage 28 and passes through
the port 30 and into the space between two
of the vanes 29 and -e.-i]fected a certain
amount of rotary motion of the turbine the
port 81 will then be opened and the steam
will commence to escape through the ex-
haust 32 at or prior to the time the move-
ment of the part 10 has caused one of the
vanes 20 to shut off the induction port 19,

‘which was supplying the steam.

The perimeters of the vanes 20 and 29
and the perimeters of the end members of
the portions 10 and 11 of the turbine engage

the inner surfaces 88 of the blocks 26. The

blocks 26 are held in position by means of

5 seb screws 84 traversing suitable slots in the

flanges 25 and screwed into the blocks 26.
By this means as the contact surfaces be-
tween the turbine and the blocks are re-
spectively worn away the blocks may be set
down closer to the path of rotation of the
turbine and thus effect a steam tight joint
at the warious points of contact. The
blocks 26 also afford three point bearings as
1t were for the turbine so that all the sSup-
port is not furnished by the antifriction
bearings 14 and 15. o

There i1s interposed between the frame-
work and the ball bearing members 14 and
15 suitable removable portions 85—36 ‘in
the nature of cover .or end plates. The end
plate 35 has fastened to it a packing mem-
ber 37 for packing the shaft portion 9. The

member 36 is interiorly screw threaded and

adjustably carries a soft metal packing 388,

which packing is shown as provided with |

a flaring conical inner end for engaging the
conical end 39 of a sleeve portion which
extends from the turbine member 10. After
the packing 38 has been properly screwed
down into place it will be securely held in
position by means of the bolting on of the
cap or cover member 40. The steam cham-
ber 17 is also provided with a series of educ-

tion ports 41 which lead to the spaces be-
tween vanes of the reverse turbine 12, which .

1t will be

067,494

scribed for the direct rotation with the ex-

ception of being turned in the opposite di-

rection. The same is also true of the blocks
42 for leading the steam from the first stage

1n the member 12 to the second stage 111 the

member 13. Since these parts are identical
with the exception of reversing the face
direction a detailed description will not be
made.

- When the valve member 16 is moved from

the position in which it is shown in If1g. 2
to the left in such figure the ports 19 will be
drawn within the turbine member to such
a position that they will cease to register
with the spaces between the vanes 20, and
the ports 42 will be drawn to such a posi-
tion that they will register with the spaces
between the vanes of the member 19.
this means a reversal of the engine is effect-
ed. In Fig. 1 there is shown a hand lever
43 pivoted to a standard 44 provided with
a ratchet 45 for holding the lever in ifs
proper position and indicating its position.
1Ihe lever 43 is fastened by means of a link
46 to the end of the member 16, which meni-
ber 1s supported in the bearing of the stand-
ard 47. By this means the valves may be
opened and closed. By moving the member
16 mto such a position that steam is sup-
plied to both turbine heads the momentum
of the parts will be elastically retarded and
brought to a stop before the steam is applied
for effecting the reverse.

The power is taken from the power meni-
ber 9, in the present instance by means of a
pinion 48 meshing with a gear wheel 49
which 1s fast upon a shaft 50.

Having thus described my invention, T
claim :

1. In a turbine engine, the combination
with a rotary member provided with two
series of vanes, of a steam supply conduit

centrally located within such rotary member

and having a series of ports located in posi-
tion to register with the spaces between the
vanes of one series, a casing surrounding the

| rotary member and provided with ports

equal 1n number to the ports in the conduit,
and a steam chamber at each of the casing
ports located in position for receiving the
steam from the spaces between the vanes in
communication with the conduit ports and
for directing the same against the vanes of
the other series.

2. In a turbine engine, the combination
with a rotary member provided with two
series of vanes, of a steam supply conduit
centrally located within such rotary member
and having a series of ports located in posi-
tion to register in sequence with the spaces
between the vanes of one series, a casing
surrounding the rotary member and pro-

vided with ports equal 1n number to the

ports 1 the conduit and each located to reg-
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- munication with the supply port
directing the same ammst the vanes Of the
other series. - SN '

3. In a turbme enmne Lhe combmatloni |
rota,ry member located
~ within the casing and provided with. two
serles of vanes, oi a member located within
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i tér with the space between the vanes which
118 1n register with a supply port and a ‘steam
- chamber at each of the casing ports located

in position for receiving the dlSCl’lELI‘ﬂe steam
from the space between the vanes in com-

with a casing, of a

the rotary member and held from rotation

relative thereto and provided with a steam

supply conduit and a series of ports located
in position to register with the spaces be-

tween the vanes of one series, the casing
being provided with ports equal in number

to the ports from the conduit, and a steam

chamber at each of such casing ports and
- located 1n position for receiving the steam
from the spaces between the vanes In com- |
munication with the conduit ports and for |
directing the same against the vanes of thef'

other series.

4. In a turbine engine, the c(}mbmatlon*
- with a casing, of a rotary member located
within the casing and provided with two
~series of vanes, the spaces between the vanes
being of - Gradually increasing area toward
their discharge ends of a member located

within the rotaly member and held from ro-

tation relative thereto and provided with a
steam supply conduit and a series of ports
located in position to sequentially register

with the spaces between the vanes of one
series, the casing being provided with ports
eqml in number to the ports from the con-

~duit md each located to register with the |

t and for

_.3

space between the vanes which 1s 1n register
with a
at each of such casing ports and each located-
‘in position for receiving the steam from the

supply port, and a steam chamber

space 1n communication with the open con-

duit port and having a port of reduced area
for directing the. ste.:xm twmnst the vanes of
the other series..

5. In a steam turbme the combnm‘tmn
with a rotary member havuw a central lon-

gitudinal opening, of a steam conduit mem-
‘ber of cylmdrlcal formation within said
opening,
_11lember each having a side disposed in a
plane substa,ntla,lly tangential to the inlet
| member and a side curving outwardly from
[ such plane for part of its length and in-
wardly toward the same for the remainder
of 1its length, the spaces between each two
‘adjacent vanes increasing from the inlet side

a series of vanes on said rotary

to the outlet side. |
6. In a steam ‘tm:bme the combmatlon

opening, a series of vanes on said rotary
member, each having a side disposed In a

plane substantmlly tangential to the inlet
member and a side curving outwardly from
such plane for part of its length and in-
wardly toward the same for the remainder
of its lenﬂth, the spaces between each two ad-

jacent vanes increasing from the inlet side to
‘the outlet side, each of the vanes increasing

111 'Wldth from the inlet to the outlet side.
- | J ULIUS BROW’N
Wlt-nesses:

_, - F'rED. JDOLE, -
- Cuas. Livon RUSSELL.
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with a rotary member havmo* a central lon- -
‘gitudinal opening, of a steam conduit mem.-
%Eﬂl of cylmdrlcal formation within said
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