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SPECIFICATION forming part of Letters Patent No. 649,859, dated May 15, 1900,

Applioation filed March 3, 1899,

To ali whony it may concer:

Be it known that I, MicEAEL O’CONNELTL,
a subject of the Queen of Great Britain, re-
siding at Cappoquin, in the county of Water-

5 ford, Ireland, have invented a new and Im-
proved Turbine Motor, of which the follow-
ing is a full, clear, and exact desecription.

The invention relates generally to reaction
and radial flow turbines; and its object is to

1o provide a new and improved turbine motor,
which is simple and durable in construction,
very effective in operation, and arranged to
utilize the motive agent to the fullest advan-
tage and to permit the operator toconven-

15 iently stop, start, or reverse the motor when-
ever desired.

To this end the invention comprehends cer-
tain new combinations, embodying, among
other things, a reaction-wheel and an impact-

20 wheel, which may or may not be associated
with fluid-deflecting buckets, thereby making
it possible to drive both the reaction and im-
pact wheelsor to drive either to the exclusion
of the other. TIn the present instance I have

25 shown the deflecting-buckets and reaction

and impact wheels, the wheels being fast with

each other, thus to drive both wheels synchro-
nously and producing a highly-effective mo-
tor.

A practical embodiment of my invention is
represented in the accompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate corre-
sponding parts in all the views.

335 Tigurel is a sectional side elevation of the
improvement substantially on the line 1 1 in
Tig. 2. Fig. 2 is a transverse section of the
same substantially on the line 2 2 in Fig. 1.
Tig. 8 is a face view of the ring-valve. Fig.

g0 4 is a plan view of the sleeve for shifting the
ring-valve. Fig. 5is an enlarged side eleva-
tion of partof the centrifugal governor. TFig.
G is a sectional plan view of the same on the
line 6 6 in Fig. 5, and TFig. 7 is a sectional

45 elevation of a modified form of reversing-
valve.

The improved turbine motor is provided
with a snitably-construected casing A, through

30
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which extends centrally a shaft B, mounted

to turn in suitable bearings C, a portion B’ g0
of the shaft being made hollow to connect with

a suitable source of motive-agent supply.

On the shaft B, within the casing A, is se-
cured a reaction-wheel D, having sets of ra-
dial channels ¢ ¢’, which may be of any num- 53
ber desired. In the present instance I have
shown two sets. From near the outer ends
of these channels ¢ and ¢’ lead branch chan-
nels b 0', respectively, in opposite direc-
tions to the peripheral surface of the wheel 60
and to a ring-valve E, mounted to turn on the
periphery of the wheel D. The channels b
and ', as well as the ports of the ring-valve,
should be of a number corresponding with
the channels ¢ and ¢'. This ring-valve E is 65
formed with two sets of ports ¢ ¢/, of which
the set of ports ¢ is adapted to register with
the branch channels b, and the other set of
ports ¢’ is adapted to register with the branch
channels b’. When the ring-valve E isinan 7o
intermediate position, as shownin Fig. 1, both
sets of ports ¢ ¢’ are cut off from the channels
b%'; but when the ring-valve is shifted in the
direction of the arrow ¢? then the ports ¢
connect with the channels b, and when the 45
ring-valve is furned in the said direction the
ports ¢’ register with the channels b'.

The ring-valve K is provided with spokes
E’, attached to a hub E? concentric to the
shaft B, and provided with a pin K3 engag-
ing a spiral groove F'in a sleeve If, mounted
toslide longitudinally and turn with the shaft
B. The sleeve F is provided with shifting
flanges F? engaged by a shifting-lever & un-
der the control of the operator to impart a 85
sliding motion to the sleeve F and cause a
turning of the ring-valve E in either a for-
ward or backward direction by the action of
the pin K2 in the slot I, for the purpose pre-
viously mentioned. 90

The ring-valve E is surrounded by a sta-
tionary deflector in the form of two sets of
vanes or buckets H H’', arranged one along-
side the other, a partition H? separating the
buckets, the latter being secured to one side 93
of the casing A, as is plainlyindicated in Irig.
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2 649,859

2. The buckets H H' are cmved but-in op-
posite directions, and open at their outer
edges into buckets or vanes I I', likewise
curved, but in opposite direction to the ecurva-
ture of the buckets H H'. The buckets I T
are separated by a partition I?and form part
of the direct-impact wheel J, having its hub
J’ secured to the shaft B, the hub bemg pro-

- vided with a pulley K for transmitting the
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rotary motion of the wheels J and D to other
machinery.

The operatlon is as follows: When the sev-
eral parts are in the position shown in Figs.
1 and 2, then the steam is cut off from‘the
buckets or vanes by the position of the ring-

valve; but when the latter is shifted in the

direction of the arrow a? to connect the ports

¢ with the branch channelsd then the motive :

agent passing into the hollow portion B’ of
the shaft B and into the radial channels a¢ o’
can pass from the channel a by way of the
branch channelsband the ports cand through
the buckets H into and against the buckets
I to rotate the impact-wheel J in the direc-
tion of the arrow ¢?, the wheel D being ro-
tated in the same direction by the reaction of
the motive agent on leavmv the ring-valve,
which latter rotates with the shaft B on
which the wheel D is secured. The steam
after leaving the buckets passes into the cas-
ing A and is conducted from the latter by a
pipe L to the outside. When the ring-valve
R is turned in the opposite direction and the
ports ¢’ are connected with the branch chan-
nels ¥, then the motive agent can pass from
the main channels a throuvh the channels b’
and ports ¢’'into and throuorh the buckets H'
to pass into and act a.e;amst the buckets I' to
turn the wheels J and D in the inverse di-
rection of the arrow ¢>. When thering=valve
is shifted to an intermediate posmon as
shown in Fig. 2, and the motive agent is cut
off from the buckets, the machlne comes to
a standstill.

In order to automatically cut off the steam
from the corresponding branch channelsb?'in
case the wheel J rotates beyond a normal rate
of speed, I provide centmfugal governors, one
for each channel ¢ ¢, each governor consist-
ing of a valve N, havmv grooves in its pe-

: rlphery for the passage of the motive agent
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65

thirough the channel o or ¢’ to the bmnch
chfmnel at the time the valve N is in an in-
nermost position, as shown in Fig. 1. Each
valve has a stem N’ and a disk g engaged
by aspring O, set in the outer end of the cor-
responding channel @ or ¢'. Now when the
wheel D runs at a high rate of speed the
valves N move outward against the tension
of the springs O topartly or wholly close the
entrance-openings to the channels 6 b’ to shut
off the steam or other motive agent from the
said channels and the buckets until the speed
isreduced. When thistakes place,thesprings
O return the valves N back to their normal

position. - (Shown in Fig. 1.)
- The reversing-valve Q (shown in Fw 7)

consists of a tube fitted to slide in the hollow
portion B’ of the shaft I3 and connected to
the shifting sleeve . The inner end of the
tubular valve is provided with ports Q' to
register with either set of channels « or o/,

-according tothe movement given to the sleeve

by the operator to the shifting-lever G.. In
the position shown in Fig. 7 the ports Q' are
cut off from both sets of channels ¢ and o',

Having thus fully deseribed myinvention, I
claim as new and desire to secure by Letters
Patent—

1. Aturbine motor prov1ded with a central
reaction-wheel, a dir éct- -impact wheel receiv-
ing the motive agent from the said central
reaction-wheel, a stationary deflector inter-
mediate of the said reaction-wheel and the
impact-wheel, and a reversing-valve inter-
mediate of the deflector and the reaction-
wheel, substantially as shown and-described.

2. Aturbine motor, provided with a central
reaction-wheel,connected with amotive-agent
supply, and having main channelsand branch
channels leading from the main channels, an
impact-wheel having sets of buckets, a sta-
tionary deflector intermediate of the reac-
tion-wheel and the impact-wheel, and a re-
versing, stopping and starting dev1ce for
controlling the motive agent passing through
the branch channels, substantmlly as shown
and described.

3. ‘Aturbine motor; provided with a central
reaction-wheel connected with a motive-agent
supply,and having main channels and branch
channels leading in opposite directions from
the main channels, a ring-valve movable on
said reaction- wheel and havmd sets of ports,
one set for each set of branch channels, and
an impact-wheel mounted to turn and having
sets of curved buckets or vanes on which- the
motive agent acts after leaving the ring-valve
ports, substantlally as shown and descnbed

4. A turbine motor, provided with a reac-
tion-wheel connected with a motive-agent
supply,and having main channels and branch
channels leading in opposite directions from
the main channels a ring-valve movable on
said wheel; and havmrr sets of ports, one set
for each set of blanch channels, an impact-
wheel mounted to turn in unison with the
reaction - wheel and having sets of curved
buckets or vanes on which | acts the motive
agent after leaving the ring-valve ports, and
sets of fixed|vanes intermediate of said wheel-
vanes and said ring-valve, substantially as
shown and descnbed

5. A turbine motor, provided with a reac-
tion-wheel connected with a motive-agent
supply, and having main channels and branch
channels leading in opposite directions from
the main channels a ring-valve movable on

said wheel, and ha,vm" sets of ports, one set
for each set of branch channels, an impact-
wheel mounted to turn and havmo' sets of
curved buckets or vanes on which acts the
motive agent after leaving the ring-valve
ports, and a deflector havmrr sets of fixed
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vanes intermediate the said impact-wheel
vanes and said ring-valve, and a governor
for controlling the connection between the
motive agent in the said channels, substan-
tially as shown and described.

6. A turbine motor, provided with a reac-
tion-wheel connected with a motive-agent
supply, and having main channelsand branch
channels leading in opposite directions from
the main chanmnels, a ring-valve movable on
said wheel, and having sets of ports, one set
for each set of branch channels, an impact-
wheel mounted to turn and having sets of
curved buckets or vanes on which acts the
motive agent after leaving the ring-valve
ports, and means for manually shifting said
ring-valve, to eonnect or disconnect its ports
with or from the outer ends of the branch

oo

channels, substantially as shown and de-
seribed.

7. In a turbine motor, the combination
with a casing, of a reaction-wheel mounted
to turn therein, impact-buckets supported to
turn in unison with the reaction-wheel and
disposed outside of the periphery of said
wheel, and duplicate vanes or buckets sup-
ported stationarily with the casing and pro-
Jected between the periphery of the reaction-
wheels and the impact-buekets, whereby to

-deflect the fluid against the impact-buckets

and tend to drive the buckets and reaction-
wheel in the same direction.
MICHAEL O’CONNELL.

Witnesses:
GEORGE PHILIP GIRLING,
EDWARD JOHN O'SHAUGHNESSY.
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