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 UNITED STATES PATENT

OFFICE.

: JAMES \i4 ][L]* INSON, OF ]%IRM]NUHAM ALABAMA, AB‘:BHJNOh JOYWLKINSON -
- l‘URBINE (;U’WPANY A LORPORATION OF EE.LABA'VIA '

o WMWNE TUNBHNEH_

- useful Impmvemants in Marine Turbines,

~ No. 811,987

| Spemﬁcatlon c:f Let‘sels Patent,
Applwatmn ﬁlad Saptembar 15, 190& Serial No. 22-‘& 688

To all whom it muwiy rma.-wyf .

Be it known that I, James WILKINSON, a
mtlzen of the United. Stateb residing at Bir-
mingham, in the county of Jeﬂ‘er%on and
State of Alabama, have invented new and

, of

- which the folowing 1s a specifica aon.

My invention relates to elastic-fluid tur-

- bines and controller mechanism taerefor.

_‘25

30

| 33

- embodied in a mmpound marine turbine,
 coImprises. the details of construction and ar-

45

15. conducted to fluid-actuated
~ motors to open or close them.

I have shown and described in vatents is-
sued to me fluid - pressure- controiler means
~for two-gpeed or reversing turbines wherein

a controller-valve moves over a mulfiported

seat through which a high or low pressure is
alves or thelr'

1t'1s an object of my invention to prowde

an improved controller-valve that will be
- held to its multiported seat in a manner to
prevent any leakage of pressure around the

same. To this end 1 expose the valve above

to a high pressure and form oneor more chan-
~ mnels or recesses on its lower side to which at-
“mosphere or low pressure is admitted, so that
the valve 1s thus unbalanced to an extent
that will cause it to be held very firmly to its |

- seaft,
- ize high pressure to open the turbine-valves, |
" which are closed by springs or other constanb— _
pressure acting ag&mst them or their motors
exposed to low nressure by the

According to this construction I util-

when either is
wntroﬂ.er—-valve

It is a further object to 1mpruve the means
- for conducting the controller-fluid to the sev-

eral valves or their motors, whether they be

located within the same or dlff@rent E,heﬂs:, (}r
"Lurbmes | ‘

Tt is a further object b0 prowde means to

o . prevent the conduction of hem 1o ‘the shaft
40

bearing or bearings. -
My mventlon which I have ﬂlugtmted as

rangement of parts heremnaiter more fully

described, and disclosed 1n-the accompany-
g dmwmgu, forining a part hereof and 1n

- which—

"~ Pigure 1is a ﬁop plan view of 2 wmpaund |

‘turbine comprising a two-speed forward-
driving and a single-speed reversing turbine
ddapted to drive a common shaft and shown

partly in section to illustrate the BITAnge-
ment of the working passages Lhewm g,

..........

']21.5

the Lmhmeb into st&cres
rounding the turbme 1 is recessed to form

$lud through a

Fig. 3 1s a transverse
I*4 ig. 4 illustrates a

motors therein ormmg part of the full-speed

_ worl«.mg passages of the forward-driving tur-

bine. Fig. 515 a similar view of the. half-
speed WOll&l”’lg passages for the same tur-
bine.

7 18 a section throuﬂ'h czx, Fig. ‘? , looking
10 1Lhe left.

longltudmctl vertical section through.
the controllel - casing, showing the rotary
“shell partly in section.

section through Fig. 2.
section of a digphragm with the valves and

- Patented Feb. 6,1908.
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‘Fig. 6 is a similar view of a nozzle-
passafre and valve in the reversing-turbine.

Hig.
Fig. &8 corlesponds 66 Fw 3and
‘shows the valve-shell in position for control-

ling the mversmtr—turbme while cutting the

[other turbine out. of service. Fi 12. 91s an end
view of one of the collars which forms & part“

of a ventilating-coupling for the shaft.

70

Similar- reference-numerals refer to the |

same. parts throughout. . -
The two—qpeed forward-driving turbme 1

‘and the reversing-turbine 2, which in thelr.
general construction and operation have been

75

fully described in-Letters Patent heretofore

issued to me, are mounted upon a bed-plate 3
‘and-pr 0v1ded with shells 4, which surround
‘the inner casings formed by S Jply and ex-

(% digphragm-

haust heads and the interpose

partitions, which subdivide the interior of

an annular chamber 5, supplied with motor

with any suitable source of fluid -pressure.

The  shell sur-

%)mi 6, which communicates

The supply-head 7 and the exhaust-head 8 are -

suitably held in place by the shell, the latter

| head communicating by a conduit-9 with g

condenser 10, Whl(,ah cmnmumca,tw with the
exhaust - he&d of ‘the reversing - turbine 2

through a conduit 11,
pendent sets of kamﬂ‘ passages 1n the tur-
bine-1, disposed at dlﬁerem distances from

its .e;ha,ft 12 and comprising supply-nozzle

passages leading through the head 7 and
stage-nozzle passages leadm
suucee&mg’dmphragms

through the
Bucket-wheels 13,
' provided with two peripheral sets of bucke tS
cooperating with the inner and outer sets (}f,

GO

1 pmv:tde two mde—‘

95

IGG

nozzles, act to drive the shaft at full or cruis-
ng speed 1 the manner more fully and at .
length deseribed in my Letters Patent Nos,

75,..;,496 and 766,922. Motor-fluid pressure

oy

| is admitted b the SUp plv-ﬂr:alem thr ngh ra-

80
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dially - disposed passagés leﬁding from the |

chamber 5 through the head 7 and shown In
dotted lines, Fig. 1. I have provided inde-
pendent valves to control the admission of
motor fluid to the full and cruising speed
working passages and also to control its flow
through the several nozzle-passages in the
diaphragms. The supply-valves are similar
in construction and arrangement to the

‘stage-valves, which-are shown enlarged 1n

14 controlling the
and the valves 15

Fluid-

Figs. 4 and 5, the valves
full-speed nozzle-passages
the cruising-speed nozzle-passages.

motors for operating these valves comprise

15

_30

35

cylinders 16, pistons 17, and stems 13, which
actuate cranks 19, suitably connected to the
valves. - Plugs 20 close the ends of the cylin-
ders, which communicate by conduits with a
fluid-pressure-controller mechanism, herein-
after described. Springs 21 engage the pis-
tons 17, tending to move them to close the
valves under their control when the cylinders
are exposed to a low pressure. -

The reversing-turbine 2 is provided with &
single working passage, to which the motor
luid is admitted from a supply-channel in its

shell 4 through ports 23, under the control of

recivrocating valves 24, radially disposed 1n
chambers in the supply-head 25. Suitable
partitions, preferably in the form of packing-

‘rings, through which the valve-stems pass,

divide these chambers into two parts, the
outer constituting the admission end for the
supply-nozzles and the inner parts consti-
tuting cylinders 26, within which move 1S~

" tons 27, connected to or carried by the valve-

40

45
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‘mediate point.

stems. Passages 28 admit the high pressure
from the supply-channel 22 to the inner end
of esch chamber 26, so that it normally tends
to move the valves to close the ports 23 and
cut off the supply to the turbine. Coiled
springs 29, acting against this pressure, will

open each valve 28 when its piston is bal-

anced between equal pressures by the adns-
sion’ of high pressure through conduits 30,
communicating with the controlier mechan-
ism and entering said cylinders at an inter-
The motor fluid when admit-

ted to the supply-nozzles by valves 24 flows

therethrough and through the succeeding

stage-nozzles against interposed rows of
buckets, two of which are mounted upon
each wheel 31, disposed in several stages and
mounted upon a shaft 32.  Any desired num-
ber of admission-nozzle passages  may be
used and the bucket-wheels may be pro-
vided with one or more rows of buckets
codperating with said nozzle-passages. When
double rows of buckets are used, which 1s my
preferred construction, suitable intermedi-
ates 33 will be interposed between each dou-
ble row, the same arrangement applying to
the outer set of working passages of the tur-
bine 1, where the slow speed developed by

.

gii ¢87

the motor fluid therein necessitates the m-
terpcsition of intermediates between the rows
of rotating buckets. The construction and
arrangement of the working passages of the
several turbines form the subject-matter of
former patents and pending applications
and not censtituting an essential part of niy
present -invention will not be further de-
seribed in detail herein. - - '
My controller mechanism comprises a cas-
ing 34, mounted on the shell 4 of turbine 1
and having a passage 35 therein communi-
cating with the chamber 5 through an open-
ing 36 and admitting the gh pressure above
a rotary valve-shell 37, seated mn a circular
seat, through which lead three sets of ports
38, 39, and 40, preferably arranged 1n paral-
lel rows. The ports 38 and 39 respectively
communicate with sets of pipes 41 ana 42,
which enter chamber 5 through openings in

the shell and are provided with couplings 43

at their inner ends by means of which they
may be connected to pipes 44 and 45. These
latter pipes are disposed in the same or sepa-

raterecessesformed by reducingor channeling

the outer wall of the inner casing, &s seen in
Fig. 1, my purpose being to so place the pipes
that they will not interfere with the removal
of the shell 4 when they have been discon-
nected from pipes 41 and 42. The pipes 44
and 45 communicate, by means of suitable
connections, with passages 46 and 47, respec-
tively, leading through the supply-head and
diaphragms and entering the cylinders 16
through plugs 20. The ports 40 communi-
cate with a set of pipes 48, connected by
couplings 49 with the conduits 30, which en-
ter the cylinders 26 in the supply-head of the
reversing-turbine. The valve-shell 37, which
is in the form of a cylinder; is reduced be-
tween its ends to form a chamber 50, as seen
in Figs. 2 and 3, which extends more than
half-way around the shell, so that the high

ressure admitted thereto by passage 35 will
ﬁo]d' the shell firmly against the multiported
‘The lower portion of the

portion of its seat.

65

75

S50

go

100

105

110

shell is provided with two sets of short nar--

row grooves 51 and 52, transversely disposed
in its outer surface and arranged in pairs op-
posite each other and on each side of a row ol
ports 53, leading from a controller-chamber
54 within the shell and adapted to register
with one or the other of the sets of ports 59,
39 and 40. The grooves are of such a length
and are so disposed that the sets of ports, not
in register with ports 53, open, as may be
seen by reference to Figs. 1, 3, and 8, into one
or the other, or.both, of these sets of grooves,
which by interconnecting passages 58, COIll-
municate with an elongated groove 56, Iig.
7, near the end of the shell which is open 10
the atmosphere or a low pressure througli a
port 57.

not only be unbalanced by the admission ot

In this menner the valve-shell wili

115

120

125
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atmospheric pressure below it, but this pres- | shaft 12 of turbine 1. The several bucket- 65
sure will be communicated to the motors of | wheels 13 of this turbine are suitably secured
‘the valves for all but the set of astive work- | thereon between a shoulder 70 and a circular
ing passages which are in ‘commuhnication | nut 71; screwed onto a reduced threaded por-
through ports 53 with the controller-cham-- tion 72 of the shaft. The high pressurein the
ber 54. Since the admission of a fow pres- | first stage has access around this nut and act- 70
sure to a valve-motor will cause it to close its | ing against a greater surface-area of the wheel
valve, it follows that all but one set of work- and shaft toward the supply than toward the
~ing passages will be cut out of service each | exhaust-head thus serves in the manner de-
of the valve-shell’s eperating positions. The | scribed in the pending application to assist
volume of motor fluid is varied to the active | the thrust-bearing 73 to counteract the push 75
set, of working passages by admitting a high | thrust of the propeller. A -similar arrange-
pressure through pert 58 to one end of cham- | ment in turbine 2 assists in counteracting the
ber 54 and low pressure to the other end | pull thrust. Packing 74 for both shafts 12
through a port 59, in communication with | and 32 is seated 1n a recess in heads 7 and 25.
port 57, and previding a piston-valve 60, mov- A bearing 75, disposed between the turbines, 8o,
able pressure-tight therein and adapted to | supports a short shaft 76, connected at oppo-
admit the high or low pressure to any desired | site ends to shafts 12 and 32 by ventilated
“number or all of ports 53. These ports being couplings 77. Each coupling comprises a4
“in communication through a set of pipes with collar 78, comprising a hub keyed to an end
the motors controlling the valves for the ac- | of shaft 76, and a similar collar 79, secured In 8y
tive working passages, more or less of these | like manner to the abutting end of shafts 12
valves will be opened according as the high | and 39. The adjacent faces of these collars
or low pressure 1s admitted to their motors. | are provided with integral flanges connected
The shell 37 is inserted into its seat through | by bolts 80 and spread slightly apart by cir-
‘an cpening at one end thereof, which 1s closed | cular abutting shoulders 81, surrounding the go
by a screw-plug 61, through which passes-a | bolts.  These collars serve to connect the
hollow spindle 62, integral with the shell. | several shafts together, so that they consti-
The piston-valve 63 is inserted through an | tute practically a single shaft. The clear-
opening in one end of the shell and operated | ance between the flanged faces of the collars
by a stem 64, provided with a rack 65, engag- | serves as ventilating-passage, which com- 93
ing & pinion 66, mounted on a stem 67. A | municates near 1ts center with a plurality ot
crank 68 engages the spindle 62. By mov- air-passages 82, leading through the hubs ol
“ing this crank to-bring the shell-ports 53 into | the collars 78, so that the coupling acts with '
register with any set of ports, as 38, Iig. 3, a centrifugal effect to maintain as it rotates a
the exhaust-pressure in the manner described | circulation of air through passages 82 and be- 100
is admitted to the motors of the valves in the | tween -the flanges. This prevents the eon- '
reversing-turbine and-in the outer working | duction of heat to the shaft 76 from shalts 12
~ passages of turbine 1 to cut them out of serv- | and 32 and maintains the bearing 75 always
jece. By turning stem 67 the piston 63 will | cool. The several shafts need not come into
be moved to admit high pressure to the ports | direct contact with each other but to relieve 105
53 in succession. This high pressure is com- | the couplings of thrust strain 1 reduce the
municated to the valve-motors of the inner | ends of the shaft to form the projections 85
full-speed working passages of turbine 4 and | which abut without conducting any appre--
opens supply-nozzles to admit motor fluid | ciable amount of heat to the bearing. Though
proportioned to the. load. This valve may 1 have described a preferred form for this 110
be operated in any manner desired. This | coupling, I desire to protect, broadly, the use
"mechanism controls with equal facility the of any similar or analogous means which may
valves of both turbines and may be used to | be substituted therefor to prevent the con-
control a whole set of turbinies by piping the | duction of heat to & shaft-bearing for a mo-
controller-fluid pressure to them. ~When it | tor. ' o 115
is desired to disconnect pipes 41 and 42 from [Having thus deseribed my invention, what
44 and 45, the controller-casing is anbolted | I ¢laim as new, and desite to protect by Liet-
from the shell, and by using opening 36 as a | ters Patent, IS - o o _
hand-hole this may be readily effected. 1. In & fluid-controller means for a tur-
T prefer to bore the chambers in head 25 of | bine, fluid-controlled means to open an d close 120
equal diameter and preferably form the seats nozzle-passages, pipes communicating with
for the valves by inserting in the open ends of | said means and disposed within a reduced
the chambers plugs having fluid-admission ortion of the turbine-casing, a fluid-control-
openings 23, which are closed by thevalves24. | ler chamber, and conduits leading therefrom
The construction and control of the tur which are detachably connected to satd pipes. 1235
~ bines having been thus described, I will now { 2. In a turbine having an innex casing and
pefer to the manmner im which they operate to | a removable outer casing, fluid-pressure con-

drive the propelier 69, which, is connecled 1o !

troiled valves within the turbine, flurd-con-
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~ ducting pipés_ seated in the same or different | valves, a valve-bearing portion, radial cham- 63

cut-away portions of the inner casing and |

JO

adapted to admit a high or low pressure to
said valves, a controller-valve controlling the

~admission or exhaust of pressure-to other
pipes which are coupled to the first- men-

tioned pipes. o -

3. In a turbine having an inner casing and
a removable shell surrounding it, nozzle-pas-
sages, valves therefor, motors to actuate the
valves, conduits leading to sald motors

- through the casing, pipes communicating

- 20

with sald conduits and disposed in a reduced
portion of said casing so as to be below or

flush wath its outer periphery, and a fluid-
controller means carried by said shell and’
adapted to control the admission  of fluid- _

| | low or atmospheric pressure between it and'

pressure to said pipes. | )
- 4. The combination with a turbine having

an Inner casing and an outer she!’, a recess in"

sald casing, one or more pipes disposed there-
in, a controller-chamber, pipes leading there-

- from through said shell, means to couple said

20

35

40

latter pipes to the pipes in the casing, and
means, controlled by the pressure in said
ipes which regulate the operation of the tur-
ine. ' . '- o
5. In a turbine, a supply-head for a wheel-
compartment, a valve-chamber therein lead-
ing inwardly from its outer periphery, a valve-

‘seat disposed 1n the outer end of said cham- .
‘ber and communicating with a motor-fluid-
- supply chamber, a valve in said valve-cham-
 ber, a nozzle - passage leading  therefrom

through said head, a fluid-motor for operat-
ing said valve comprising a cylinder formed

by the inner end of said chamber, a piston
‘therein for operating said valve, and means

said cylinder. - |
6. In a supply-head for a wheel-compart-

to communicate a controller-fluid pressure to

- ment, a chamber therein leading from its pe-

45

50

535

~ cating

60

riphery inwardly, a partition therein, a valve
having a stem passing through said partition
and connected to a piston, a fluid-supply
opening adapted to be closed by said valve, a
nozzle - passage supplied with motor - fluid
pressure when said opening is open, means

tending to move said valve in one direction, -
and controller means exposing said piston to
“a pressure which will cause it to move in the

oppostte direction. o

7. In a turbine, a supply-valve, a chamber
for said valve leading radially into the valve-
bearing portion, a supply-passage communi-

circular valve-seat inserted in the outer end
of said chamber, a nozzle-passage communi-
cating with said chamber, a piston connected
to said valve and movable in the inner end of
said chamber as a cylinder, means to admit a

- high pressure against said piston to close said

valve, and controller meanstoopensaid valve.

with the outer end of saiﬁ_chamber, a.

valve

bers therein within which the valves are dis-
posed and from which lead nozzle-passages,

pistons for actuating said valves, a motor- -

fluid - supply chamber, valve -'seats at the

outer end of said chambers through which
motor Huid enters from said supply-chamber,

passages to expose sald pistons to a high

70

pressure tending to close said valves and a.

controller - fluid pressure tending to open

thém, and springs codperating with said lat-

ter pressure to open the valves. | -
9. In a controller means for a turbine, a

chamber to which high pressure is admitted,

a multiported valve-seat, a valve thereon

held to its seat by said chamber-pressure,

means to unbalance said valve by admitting

15

So.

its seat, and eonduits leading from the ports -

in sald seat to. valve means which control the
discharge of motor fluid against rotating
buckeéts in the turbine. o o

10. In a controller means for a turbine, a

85

chamber to which high and low pressures are

adamitted, a valve therein exposed to said-

pressures and unbalanced thereby, a seat to

which said valve is firmly held by ‘said pres-

sures, Eassages leading to said chamber, said

eing adapted to admit said low pres-
sure to saild passagesin groups, independent
sets of nozzle - passages controlled by said
groups of passages and adapted to be cut out

of service when said low pressure-is admitted

90

to their respective groups of passages, and:

means to admit ligh pressure to.one group of

passages-to open one or more of the nozzle-

passages of a set. . |

11. In a turbine having a plurality of fluid-

pressure-controlled valves, a controller mech-
anism comprisin

the valve—controﬁing fluid which lead from a
controller-chamber, a valve therein adapted
to open a part of said conduits fo the admis-

sion of a low pressure, and a controller device

adapted to.control the admission ‘of high
pressure to the other of said conduits. -

- 12. In a turbine having a plurality. of fluid-
actuated valves, a controller mechanism

a plurality of conduits for -

100

105---

ITO

therefor comprising a glurality_ of conduits
flui ;

for valve-actuating

sald conduits in groups, and a slide-valve act-

ing between high and low pressures and oper-
ating successively to admit ‘one or the other

of said pressures to the conduits of a group.

13. A controller mechanism for a multiple-

valve turbine comprising a controller-cham-
ber formed in & movable casing’and exposed
to high pressure, a plurality of passages
which communicate with said chamber and

o 8. In a turbine, a plurahty of supply- | ond set of independent turbine-valves, one or

-opening into a con-
‘troller-chamber; a multiported valve therein
to control the admission of low pressure to

120

125

conduct fluid-pressure therefrom to control -
the operation of a set: of turbine-valves, a sec-
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more chambers in said casing in communica-
tion with a low or atmospheric pressure, and

“a plurality of passages which communicate
sald latter:pressure to the latter set of tur-

bine-valves. -

L]

14, In a contrpller mechanism for a tur-
bine, a multiported casing, a multiported

valve-shell with ports which are adapted to

‘register with different groups of ports in said

casing, one or more recesses. in- said shell

‘which are exposed to a low or atmospheric

pressure aind which are adapted to communi-

“cate with the group or groups of portsin said

casing which are not in register with the ports
in said shell, a plurality of turbine-valves and
means to control their operation comprising
motors, passages connecting sald motors
with the ports in said casing, and means to

ecause said valves to close when their motors
20

are exposed to a low pressure through said

15. In a controller mechanism for a tur-

~ bine, a chamber supplied with high pressure, a

10

multiported valve-seat therein, a valve-shell
mounted and movable on said seat and pro-
vided with a set of ports, means to admit high

and low pressure to said shell, means to ad-

just said shell to move its ports into register

with a set of ports in said seat, means to ad-
mit the high or low pressure in said shell to

one or more of the ports therein, said shell

~acting as a valve to admit low pressure to the

35

ports in sald seat . not in'register with its

ports, and means to connect the ports in said

seat with fluid-pressure-controlled means to

vary the fluid-pressure supply to the turbine.
~16. In a turbine, groups of working pas- |
sages at different distances from the shaft-

" center, means to cut said working passages

40

out of service comprising valves, actuating-
pistons therefor, cylinders for said pistons,

spring means tending to move said valves to
their closed position in nozzle-passages which

they control, and means to admit a con-

troller-fluid pressure to said chambers com-
prising a plurality of conduits and a con-

troller-valve adapted to admit a low or at-
mospheric pressure to the motor-cylinders of

the valves for one set of working passages,in

combination with means to admit high or

low pressure to the motor-cylinders of the

other working passages.

17. In a controller mechanism for a tur-

" bhine, a controller-pressure chamber, a multi-
- norted valve-seat therein, and a valve-shell
adapted to control the admission of high or
low pressure to the ports said seat In
oroups, said shell comprising & plurality ol

ports to which a high or low pressure 15 aci-

ol chambers exposed to a low or atmospheric
~pressure and adapted to communicate with
the ports in the seat not in register with the

ports 1

v

‘hetween two ol

mitted by a controller-valve, and a plurality |

said shell, in combination with fluid- {'end of a shaft - section,

m

pressure-actuated means within the turbine
18, In a set of turbines driving a common
shaft, a bearing for said shaft between sald
turbines, and means, interposed between sald
bearing and the turbines, to prevent, by a

to vary the flow of motor fluid.

forced eirculation of air, the conduction of ex-

cessive heat to sald bearing. |
19. In a compound turbine, a plurality. of

separate shells, a shaft, one or more buclket-

bearing elements in each shell which are con-

L]

couplings in said shaft to prevent the.con-

“Jduetion of heat from the shells to said bear-

ing. | -
90. In combination with a turbine, a shaft
therefor, a bearing for said shaft, a coupling
interposed between earing
and means to prevent the heat of the shaft
portion in the turbine being transmitted
through said coupling to said bearing.

' - " » " ]

the turbine and bearing,.

70

75

nected to said shaft, a bearing for said sh aft,
saicdk shells, and ventilated

3¢

"91. In combination with a turbine, a shaft

formed in two parts, one entering the turbine

‘and driven thereby which becomes highly

heated by the temperature of the motor fluid
in the turbine, the other mounted in a bear-
ing, and a coupling adapted to be cooled

22, Tn combination with a turbine, a sec-
tional shaft, a.bearing in which one section of

ing disposed within the turbine, and means

QO

O . by.
the circulation of air, which connects said
parts of the shaft together. ' ..

95

“said shaft is supported, said other section be-

to connect the shaft-sections together and .

leave an air-space between their adjacent

ends, as and for the purposes described.
- 93. In combination with a turbine, a sec-

‘tional shaft therefor, one section being sub-
jected to the heat within the turbine, a bear-
1ng in which the other section 1s supported,
flanged portions carried by the adjacent ends

of said sections, means to connect saic por-
tions to couple the shaft-sections together,
shoulderson the abutting faces of said flanged
portions which set them apart to form an air-

space between them. -

24. In combination with a turbine, a sec-
tiomal shaft therefor, a coupling connecting
the sections of said shaft and disposed be-
tween the turbine and a bearing for the shatt,
said coupling comprising collars rigidly con-

nected to an end of each shaft and to each
other, and air-passages formed in and be-

tween said collars and so arranged that the
coupling acts, when rotated, with centrifugal

effect to maintain a cooling cireulation ol air

which prevents the conduction of heat
through the coupling to said bearing.

collars each having a hub portion keyed to an
bolt - holes leading

25. A turbine, a sectional shaft therefor, a
hearing for said shaft, and means to connect
“the sections of the shatt, which comprise two

100

105

110

115

120




thr’oﬁg‘h circujar shouldered portions of said
- collars, bolts which connect said collars, said

shoulders being adapted to abut so as to leave

a clearance between the collars, and air-pas-

5 sa%es leading through said hub portion of a

coilar, said shaft-sections being reduced
‘when they abut. - . |

- 26.- The combination of a motor, a shaft

driven thereby, a bearing for said shaft dis-

10 posed without the motor, and means inter-
‘posed between the motor and bearing to pre-

S _ | _ 811,087

' vent the conduction of heat throﬁgh said shaft
Trom the motor to said bearing by inducing

currents of air between parts of said shaft. -
In testimony whereof I have hereunto set

nesses. | _
JAMES WILKINSON.

Witnesses:
JNO. H. WALLACE,
Nomre WELSH.

56U 15
my hand in presence of two subscribing wit-
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