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No. 768,432,

UNITED STATES

Pa.tented August 23 1004,

PATENT OFFICE.

- THOMAS DASTMOORE A\TD MATHEW M. FREED OF JACI&SONVILLE
. ' FLORIDA -

l.'TIURBINE.

. SPEGIFICATION forming: part of Letters Patent No. 768 432, dated August 23 1904

Applmatmn fllEd Aprll 7, 1904, ‘Serial No. 202,031, (No model.)

To all whom Tt mo 1/ CONCOTTL:

Be it known that we, THOMAS FEASTMOORE and
Maraew M. FREED, bonh citizens of the Umted

- States, and remdents of Jacksonville, in the

- the followmﬂ' is afull, clear, and exact desm ip-

county of Duval and State of Florida, have in-
vented a new and Improved Turbme, of which

- fion.

10

This invention 161&1365 partlcularlv to im-
provements in turbines, an object being to pro-

~vide a reversible multiple compound expan-

20

‘sion-turbine that will be effective in operatlon

with an economical use of motive agent, sim-
ple and durable 1n construction, a,nd e%sﬂv re-

- yversed.

Other obJects of the. mv‘entlon will appear
in the oeneral description.

Whlle we have mentioned the employment'
of steam, it is to be understood that other ex-
pansive motwe agents may be emploved in-.
-stead of steam or water.

We will deseribe a turbine embodymw our
1nvent10n and then point out the novel fea-
tures in the appended claims.. |

Reference is to be had to the accompanying
drawings, forming a part of this specification,

~1nh Wthh S1m11a,1 cha,racters of reference indi-

35

40

cate correspondmo* parts in all the figures.
Figure 11is aside elevationof a turbine em-
bodwno' our invention.

the line 2 2 of Fig. 1. 'Fw 3 is a-longitudi-

nal vertical section, and Fw" 418 a sectlonal |
“detail showing a shai:t—bearmo emploved

The turbme comprises a cylmdel here
shown as made in two sections suitably bolted

together, and extended through the cylinder

1S4 shatt 6. The shaft has its bearings in

boxes 7, secured to the heads of the cyhnder
and these boxes are provided interiorly with

annular channels 8.receiving bearing-rings 9,
which also extend into annulal charmels 10,
formed in the shaft: Thesebearing-rings Wlll
preferably be of gun- metal By this con-

struection the rings travel in the channels 1n
the shaft and also revolve in the channels

formed in the boxes, thus insuring: to the tur-
bine-shatt the proper elastlclty tor nwh slz)eed

Fig. 2 1s a sectlon on

| torm of slide-valves.

“and reducing to a minimum the fI‘lCthIl usuallv. |

g0 tr oublesome in high-speed machines.

The cylinder as here shown is divided.into
three chambers A, B, and C. Secured to the
shaft within the chamber A is a piston-wheel

wheel 13, having peripheral pockets 14, while
on the Sh&ft in the chamber C a piston-

“wheel 15 is secured and provided with periph-

eral pockets 16. The pockets of the sev-

50

11, having peripheral pockets 12, and secured -
to the shaft of the chamber B i1s a piston-

55

oral wheels are progressively of enlarged area

from the inlet end to the exhaust end of the
cylinder—that is, the pockets in the wheel 13
have a greater area than the pockets of the

60

wheel 11 while the .pockets in the wheel 15

have a O‘reater area than the pockets 14— thus

-pl‘OVldlIlﬂ‘ for the utilization ot expansmn in

the motive agent..

Extending partl y around the ch amber Aand

formed in the wall of the cylinder in opposite

directions are steam-chambers 17 18, which
communicate through ports 1920 with a steam-

box 21, which 1s supphed with steam throucrh-
a pipe 22 and the valve in this pipe 1s con-

trolled bv a governor 23, on the shaft of
which 1s a bevel-ﬁ'ear 24, meshmcr with a bevel-
pinion 25 on 4 Shaft 96 havmﬂ' bearings in

brackets 27 28, and on this shaft is a pullev _

75

29, from which a band 30 extends to a pulley -

31 on the shaft 6.

- The wall of the cylmderla,mund the cham— -

| bers B and C is provided with oppositely-ex-
tended ports 32 33, similar to the ports 1718.
The ports or chambers surrounding the cham-

ber B communicate with a steam- box 34, while
the ports 83 communicate with a steam-box
35. The communication between the ports 32
and the box 34 is reversed or controlled by -a

80

valve 86..and a similar valve 87 controls a com-

munication between the ports 83 and the box
The ports 19 20 are controlled by a valve
38 and these valves 36, 37, and 38 are in the

The stem 39 of the valve

38 is connected, by means of a link 40, with an
arm 41, extended upward from a rock—shait
_ 4:2 .‘-;md arms 43 44 extend from the shaft 42 |

90
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“and connect, respectively, with links 45 46,

IO

20

30

connecting with the stems of the valves 36 37.
By this means the several valves may be simul-

taneously adjusted to change the direction of

rotation of the piston-wheels.

From the rock-shaft 42 an arm 47 extends
upward and has a link connection 48 with a
shifting lever 49, pivoted to a bracket 50, hav-
Ing a segment-rack 51, designed to be en-
gaged by a dog 52, carried by the lever 49.

At the lower portion the chambers A and B
have exhaust-ports 53 54. which are controlled
by a plug-valve 55. on the outer end of which

IS an arm 56, connecting with a link 57, ex- -

tended to a connection with the shatt 49

As clearly shown in Fig. 2, the ports 53 54

are branched, so as to extend in opposite di-
rections to receive the exhaust from a cham-
ber, depending upon the direction of rotation
of the piston. The chamber C has an exhaust-
port 58, 1n which a pipe 59 leads back to the
boiler, so that the condensation may be used
overagain. Theseveral piston-wheels, it will
be noted, are provided with peripheral chan-
nels in which packing-rings 60 are arranged,
and these packing-rings preferably consist of
gun-metal. Communication is provided be-
tween the steam-chamber 17 and the interior
of the cylinder or with the pockets in the
wheel 11 through conical ports 61, and similar
communication is provided between the cham-
ber 18and the pocketsthrough conical ports 62.

1t will be noted that these ports are arranged

35

on an angle with relation to the walls of the
pockets, so that motive agent will strike forci-
bly against the walls at the side in the direc-
tion of rotation. The ports are controlled
by conical valves 63, the stems 64 of which

- are screw-threaded and operate in stuffing-

40

45

boxes 65, the outer ends of the stems being
provided with hand-wheels 66. The chambers
B and C also have port communication with
their steam-chests 82 83 similarly to the ports
61 62, which are controlled by valves similar
to the valves 63 65. By employing the conical
valves and conical ports all motive agent ad-
mitted may be regulated, and consequently the
speed of rotation will be regulated. From the

- exhaust-port 53 a pipe 67 leads to the steam-

55

6o

chest 84, while from the port 54 a pipe 68 leads
to the steam-chest 35. Therefore it will be
seen that the steam entering the chamber A
and acting upon the wheel 11 will exhaust into
the chamber B and operate on the wheel 13, and
from this chamber B the expanded steam will
exhaust into the chamber C and operate on
the wheel 15 and finally pass back to the boiler,
as before mentioned.

It may be here stated that while we have
shown but three chambers in the cylinder and
three wheels a goreater number may be em-
ployed, if desired. It will be noted that the
steam or other motive agent will enter the

chambers of the cylinder, as here shown, at

68 432

four different points—that is. the i mpact will
be upon the walls of four pockets simulta-
tancously in each wheel: bhut the numboer ey
be varied without departing from the SpIrit
of our Immvention.

Having thus described our imvention, we
claim as new and desire to sccure by Letters
Patent—

1. Inaturbine, acylinder havinea plural; Ly

of piston-chambers of uniform s1ze, a shaftex-

tending through the cylinder. piston-wheoels
mounted on the shaft in the piston-chambers
and corresponding in size to said chamboers.
each piston-wheel having peripheral poclets,
the pockets of the different wheels heme of
progressively-enlarged area from the inlet end
to the outlet end of the cylinder, the cylinder
having valve-controlled exlhaust-ports leadin o
from the piston -chambers, and valve-con-
trolled inlets for the motive agent, the ox-
haust-port of one piston-chamber conumuni-
cating with the inlet of the next chamber, and
means for simultaneously operating the con-
trolling-valves for theinlet and exhaust ports.

2. A turbine comprisine a evlinder divided
mto a plurality of chambers a shatt oxtended
through the cylinder, piston-wheels mountec
on the shaft within the chambers, the saic
wheels being provided with peripheral pocl-
ets, steani-chests formed in the wall of the
cylinder around the chambers, steam-hoxes
over the chambers and with which the steam-
chests of the chambers communicate, ports
providing communication between the stean-
chests and the chambers, the said ports havin o
conical walls, conical valves for controllinge

- sald ports, exhaust-ports leading from the

chambers, the exhaust-port of one cliaumber
having communication with the inlet of the
next chamber, valves for controlling the ox-
haust and inlet ports, and means for sinulia-
neously shifting the valves.

3. Inaturbine, acylinder having aplu rality
of piston-chambers, ashaft extendin othrough
the cylinder, piston-wheels mounted on the
shatt in the piston - chambers. each piston-
wheel having peripheral pockets, the pocliets
of the different wheels heing of progressively-
enlarged area from the inlet end to the outlot
end of the cylinder, the cvlinder having steani-
chambers connected by ports with the piston-
chambers, valves controlling said ports to
regulate the amount of motive agent admitted
to the interior of the piston-chambers, the
p1ston-chambers each havine exhaust-ports,

. the exhaust-ports of one piston-chamber com-

municating with the inlet to the steam-chan-
bers connected with the next piston-chamber,
valves for controlling the said exhaust-ports,
valves for controlling the inlet of the motive
agent to the steam-chambers, and means for
simultaneously operatinge the said exhaust suid
inlet valves.

4. A turbine comprising a eylinder divided
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768,432
into a plurality of chambers, a shaft extended | of the chambers, and means for simultane-.
through the cylinder, . piston-wheels on.the | ously reversing the exhaust-valves and inlet-
shaft in the cylinder, the said piston-wheels.| controlling valves. = e
being provided with peripheral pockets, | 6. Inaturbine,acylinder havinga plurality 35 '
= gteam-chests formed in the wall of the cylin- | of piston-chambers, a shaft extended through
" der and partially extending around thesameat | the cylinder, piston-wheels mounted on the.
opposite sides of the piston-wheels, valves for | shaft in the piston- chambers,- each piston-.
controlling the admission of the motive agent | wheel having peripheral pockets, steam-cham-
. to said steam -chests, the said valves when | bers formed in the wall of the cylinder in op- 40
1o moved in one direction admitting the motive | posite directions and.extending partly around
agent to the steam-chests at one side of the | each piston-chamber, thesaid steam-chambers
piston-wheels and when moved in the opposite | communicating by ports with said piston-.
direction admitting the motive agent to.the | chambers, steam-boxes with which the steam-
steam-chests at the other side of the piston--| chambers communicate, exhaust-ports leading 45
15 wheels, means for simultaneously operating from the piston-chambers, the -exhaust-port
~ gsaid valves, ports providing communication of -one .chamber -communicating with the -
between said chests and the interior of the ¢yl- | steam-box for the next chamber, inlet-valves
inder, the said ports being arranged atanacute | controlling the communication between the
 angle with relation to the walls of the pockets, -| steam-boxes and the steam-chambers, valves .50
20 and valves for controlling the passage of mo- controlling the exhaust from the piston-cham-
tive agent through said ports.. - .| bers, and means for simultaneously operating
5. A turbine comprising a cylinder divided | the said inlet and exhaust valves to reverse
 into a plurality of chambers, a shaft extended:| the same. -~ - - SR
“through the cylinder, piston-wheels mounted |  In testimony whereof we have signed our. 55
2t on the shaft within the chambers, the said | names to this specification in the presence of .
wheels having peripheral pockets, inlet-ports- | two subscribing witnesses. - - . .
for each chamber, valves for controlling the THOMAS EASTMOORE.
inlet-ports, exhaust-ports for each chamber, | - MATHEW M. FREED. -
-~ slide-valves for-controlling the inlet of mo- | Witnesses: L L
30 tive agent to the several chambers, a rotary: - Jxo. M. RITTER, .

valve for controlling the exhaust from certain-

. C. R. FERGUSON.
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