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"o all whom it may concern:

Beit known that I, JAMES HARRY KEIGHLY
MOC‘OLLUM eleetriclan of the eity of To-
ronto, in the county of Ymk in the Province
of Ontarm Canada; have 1nvented certain
new and useful Improvements in Steam-Tur-
bines, of which the followmrr 1S a spemﬁca-—
tion.

My invention relates to 1mprovements in
steam - turbines, and more particularly
those of the Parsons type; and the object of
the invention is to design a simple and effec-
tual arrangement for mtmduemn* the steam
Into the dlﬁelent cylinders whereby the en-
gine may be effectively reversed at the same

speed when required; and it consists, essen-
tially, of separating the three cylmders and

providing ends for the same, the steam-inlet
pipes being arranged on one side, so as to
introduce the steam into each eylinder at the

front end and exhaust at the rear end and at
- the other side to introduce the steam into the

rear end first and exhaust at the front end into
the next succeeding cylinder and ending at
the low-pressure one, the parts being con-
structed and ar mnﬂ'ed in detail as heremaf-—

~ ter more par tleularly explained.

~ _The drawing represents a eeehone] plan
showing my 1mproved engine, - -

A is the high- -pressure cylinder, B is the in-
termediate eyllnder and C is the low-pres-

- sure cylinder, which, as will be noticed, are

~all of increasing dlameters starting at the
The cylmders A, B |
and C are provided with sulmble heads o o' f'
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high-pressure eylmder

O, andcc

D 1S the main slmft whleh e:&tends thrmw'h

~ the three cylinders and is provided with suit-

40

able paeku]e and bearings. The shaftin the
cylmdele is provided wu;h drums A', B, and

- C',asindicated by dotted lines, and obhquely-

45 ¢

eet wings a?, b?, and ¢%, secur ed to such drums.

Mo the 11131de of the eylmders are secured al-

ternately with the wings the directing-vanes
a’, b% and c?, respectively.

wmes are arranged 1dentlca]1y to that of the
o Pareons engine. |
I 1s the main inlet steam- plpe “and E’ 18 a_
branch pipe leading from the port e of the
» valve-chest I to the port ¢’ at the front end
of the cylinder A.

B¢ is a plpe leadmﬂ' from the pelt e at the

to

The vanes and

1

‘haust-ports.
other side.

voar end of the c311nder A toa p01t £3 at the" '

front end of the eylinder B:
E? is a pipe leading from a port e at the

rear end of the eyhnder b to a port €° at the

front end of the cylinder C.
¢S is a final exhaust-port, a,nd E*is the pipe
leading thelefrom at the rear end of the cyl-

inder O

f1is a port in the valve-chest F a,t the op-
p031te side to that of the port e.
- F' isa pipe leading from the port f
port " at the rear end of the cylinder A.
~ F?is a pipe leading from the port f* at the
front end of the cylinder to the ‘port j3at the
rear end of the cylinder B.

55

6o

1o the -

I is a pipe leading from the pmt ftat the

front end of the eyhndm B to the port f at

the rear end of the ¢ylinder C.
/¢ is the final exhaust-port on this SLde,
from which leads the exhaust-pipe F4,

It will be noticed that on each side of the_

eylmders, which are separated, as shown, the

exhauet-plpe from one eyhnder 18 the mlet-'
pipe to the next succeeding expansion-cylin-

der and that the ports are lrchrer at the exit

‘than at the entrance, as usual but the ex-
‘haust-port at the exit end of the steam- -pipe is |
80
All the ports at each side are

equal to the inlet-port of the next succeed-
ing eylinder.
pro'v*lded with-slide-valves or any other suit-

able form of valve, those on one side being
.deelgned to be acted simultaneously, so as to'

throw open all the inlet-ports and the ex-

‘'The valve controlling the pmte e e ¢d e‘* &5 f
I designate 23456 7.
ling the ports f' 2 3 £4 5 f% on the opposite
Slde I designate 8 9 10 11 12 13.
2and 31 eonneeL together by a valve-rod G,

are eonneeted by a rod J, which is connected
to the rod G by a
The valves 6 and 7 are connected by arod K,
which is connected to the rod J by the lever k

'On the opposite side the valves 8 and 9 are

The valves -

1o -

3

The same may be said of the*_ o

The valves control-

ole

which is connected to a rocking bar H, suit-
ably pivoted on the frame of the maehme* |
‘and operated either by hand or by a steam-
piston I, as indicated. The valves 4 and 5

05

1ever 7, suitably pivoted.

1CO0

connected together by the rod L, which is con-

nected to the rocking bar H at one end and
at the othe1 to the 16V61 Z

The valves 10
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and 11 are connected together by the rod N,
which is connected at one end to the lever
and at the other end to the lever n. The
valves 12 and 13 are connected together by
the rod N’, which is connected at one end to
the lever n. |

O is the throttle-valve, which is connected
by the rod o to the steam-c¢ylinder P, by which
the throttle-valve is controlled.

Although I have shown all the eylinders on
the one shaft, it will of course be understood
that they might be on different shafts, if de-
sired. |

The operation of my invention is as fol-

lows: In the drawing the throttle-valve O is

arranged so as to leave the port e uncovered,
and the rocking arin H is also placed in such
a position that all the ports e, e*, &3, ¢4, €°,

and e® are left uncovered by their respective

slide-valves. It will therefore he quite c¢lear
that the course of the steam from the steam-
pipe K through the pipes and various cylin-
ders out through the exhaust-port will cause
the drums in the various cylinders to be ro-
tated In the direction indicated by arrow.

- To reverse, 1t is necessary to tilt the rocking
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bar on its pivot, so as to throw all the valves
open on the opposite side to that hereinbefore
mentioned and close those that were open on
the other side. By manipulating the throt-
tle-valve O s0 as to close the port ¢ and open
the port f, which has previously been closed,
the course of the steam is directed through

‘the pipes and cylinders on the opposite side,

hereinbefore referred to, and as the steam
first enters each cylinder at the rear instead
of the front the rotation of the wings on the
drum of each cylinder will of course be in
the opposite direction to that indicated by
arrow, and consequently impart a like rotary
movement to the shaft. |

In this specification, which describes sim-
ply my invention, it will of course be under-
stood that the forms of the pipes, valves, and
other details of construction may be varied
without departing from the spirit of my in-
vention. | -

What I claim as my invention is—

1. The combination with the high, inter-
mediate and low pressure cylinders provided
with stationary directing-vanesand the alter-
nately-arranged rotating vanes or wings at-
tached to the driving-shaft each cylinder be-

ing Sépara,ted and provided with sunitable

heads, of suitable ports at the frontand rear 53§

of each cylinder of increasing size from the
smallest to the largest, suitable valves for
such ports and suitable pipes at one side of
increasing size from the smallest to the larg-
est connecting the ports, such pipes being
connected from the rear end of one cylinder
to the front end of the next succeeding cyl-
inder and having the final exhaust at the rear
end of the last cylinder and suitable pipes at
the opposite side of increasing size from the
high-pressure to the low-pressure cylinder
and having the inlet-pipe leading into the
rear of the cylinder and the outlet or exhaust
at the front of the cylinder or vice versa to
the pipes at the opposite side and a suitableé
throttle-valve for admitting the steam into
the high-pressure eylinder from either steam-
pipe as and for the purpose specified.

2. The combination with the high, inter-
mediate and low pressure cylinders provided
with stationary directing-vanes and the alter-
nately-arranged rotating vanes or wings at-
vtached to the driving-shaft each cylinder be-
ing separated and provided with suitable
heads, of suitable ports at the front and rear
of each cylinder of increasing size from the
smallest to the largest, suitable valves for

such ports and suitable pipes at one side of

increasing size from the smallest to the larg-
est connecting the ports, such pipes being
connected from the rear end of one cylinder
to the front end of the next succeeding cyl-
inder and having the final exhaustattherear
end of the last cylinder and suitable pipes at

‘the opposite side of increasing size from the

high-pressure to the low-pressure cylinder
and having the inlet-pipe leading into the
rear of the c¢ylinder and theoutlet or exhaust
at the front of the cylinder or vice versa to
the pipes at the opposite side, a suitable
throttle-valve for admitting the steam into
the high-pressure cylinder {rom either steam-
pipe and means whereby when the one set of
valves 1s closed on one side the opposite set

1 of valves on the other side of the cylinders is

simultaneously opened as and for the purpose
specified.

- JAMES HARRY KEIGHLY McCOLLUM,
Witnesses:

B. BoyYD,

A. A, McADAM.
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