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To all whom (£ 1y concern:
- Be'1t known that I, BurTox M.  DurTON, a

- cibizen. of United btatee, residing at Phlladel-
~ phia, in the county of Phlledelphle and State

sof Pennsylvania, have invented. certain new

“and useful Improvements in Steam-Turbines,

ef which the following is a specification, ref-

erence being had therem to the aeeempanmno'

drawings. . -

- 10-  This mventlon relates te a rota,ry turbine or

- impact-engine adapted to receive its impulse
~ from the impact of a working fluid, the same

bemg designed more pertleularlv for the utlh-_'.

~ zatlon of steam.
15 The invention comprehends 2 turbme pro-

‘atively associated parts so arranged that said
‘member will receive both the initial or primary

and a Secondary impact from the working fluid. -

‘The invention also contemplates, in c,embl_—
pation with the rotary member above men-
tioned, the provision of an. inner deflecting
member arranged therewithin, and preferably
an automatically-operable governor eennmted
25 with said deflecting member o

The invention still furtherembraces a novel
type. of nozzle the peeuller characteristics of
- which render the use of the same especially ad-

. 20

vantageous in a turbine of the character here m |-

30 deﬁned

" The novel detells in the constructmn and ar-
mngement of the several parts of the turbine
will be apparent from the detailed descrlpmon g

_ hereinafter when read in connection with the
3 3-aceompanymﬂ* drawings, forming part hereof,
~and wherein a convenlent embodiment of the
~ invention isillustrated. Itis, however, to be
~understood that in any future-interpretation

-~ .as to the scope of the invention the same 1s 1n
~ 40-1no sense to be limited to any structural ele-
" ments which may ‘be shown or described, ex-
cepting in so far as any such may be spemhe-‘-

- ally included in the hereto-appended claims,

. the disclosures ‘made herein being simply for
| 5 the purpose of facilitating the,lmpartetnon of
a full understanding of the invention and it

being obvious that many changes and altera-.

tions may- be made without in the -least de-
partmg trom the spirit of the 1nventlen

|

Bisa detall perspective.
vided with a rotatable. member and its oper- |

said casing being relatively flat and of substan-

(NO modﬁll)

" 1In the drawmﬂs, Flgme 1 isan elevatlon of 5o

-‘_the turbine, a part of the casing being broken
| ‘away and the nozzle being shown in vertical =

longitudinal section. Fw 9 1s a transverse

vertical section taken throucrh the center of
| the machine.

Fws 3 and 4 are segments re- 55

spectively illustrating in & fragmentary man-

‘ner the suppertmg—dlsks for the impact-blades '

of the inner and outer members, the blades in .
each instance being shown in section. Fig.'5
is an end view of the governor, parts 1being'
shown in section and others broken away, also
showing in section.the supply-pipe for the

working fluid and the valve therein; and Flg -

Referring more specifically. to the drawmgs
A designates a supporting base or platform,
and B stan_da,rds projecting upwardly there-.

trom, C representing the casing of the turbine -

bolted at ¢ or otherwise secured to the base A, -
70
tially circular contour. Thecasing at points
ad]acent to its top-and bottom and at oppo- -

| site sides thereof is provided with interiorly-
| threaded bores ¢ for the reception of corre-

spondingly extemorly threaded nozzles D, the

75
latter constituting inlets forthe steam. A spe-

“cific description of one of the nozzles will suflice

-for both. From the section in Fig. 1 it will be
seén that the nozzle D is bored, as at d', with -
& prog ressively - decreasing . curvature, com- 8o
.mencing at a pomt approxnnately at right an-
oles to the axis of the nozzle and terminating in

a plane parallel with said axis, whereby the
| bore gradually diminishes from its inlet to.its

discharge end. Adapted to be reciprocated

within th€ bore just described is a conical-

shaped plucr or valve E, the base of which in
cross=section isequal toand preferablyslightly
greater than the greatest cross-section of the '
bore ' and its surface graduating to a point 90
slightly in the rear of the smallest cross-section
of said bore. The greater tapering of the plug
or valve relative to the bore of the nozzle
leaves an annular passage-way therebetween.
F is. a valve-casing through which an ad-
justable-screw-threaded operating-stem f for,
the plug or valve passes; the valve-casing of -

95

| both nozzles bemg pravlded with mlet—epen- -

. -#r a
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10
- 1ng fluid to the nozzle, the reverse movement
'of the valve opening the snnular passage

| ning from the 1)01161
vide the supply-pipes (v with a reo‘ulatmo-'

&

s ¢ 1N commumc&tlon with, the respectw
yranches g ¢" of asteam-supply pipe (+, run-
(Not shown,) I pro-

valve H, which is in the nature 6f an ordman
turning plug provided with an operating-stem

Ay, this valve to be reverted to hereinafter.

When the conical valve or plug E isthrust
forwardly by means of its operating-stem 7,
the same acts to close the ingress of the work-

there,a.round permitting ingress of the work-
ing fluid into such passage. The annular pas-
sage, as shown, 18 relatively narrow in cross-

section at 1ts 1nlet end and widens toward its

compressed working fluid by which the lat-

25

35

discharge end: but by reason of 1ts greater

‘dlameter at its inlet end the aggr egate area

at this end is oreater than obtains at its out-
let end, thus turmshmg a path of exit for the

eral stress or pressure in such fiuid 1s de-
flected by contact with the curved walls of
the nozzle to the line of spouting. As this
lateral stress of the fluid is thus deflected it
results in an accelerated velocity af the out-
flow, which in turn results in the narrowing
of the area required for such flow, inasmuch
a$ the peculiar formation of the nozzle CON-
fines the fluid to a solid jet which will produce
an impact conserving almost the entire energy
of compression upon the line of spouting,
whereby more eﬁime*}t energy transference 1s
secured. -

I is a stub-axle secured ao*&msc mtatmn to
the standard B at the left of ‘the machine. Fig.

2, and projecting inwardly from said stand-

40

ard, and I’ is a rotatable shaft having an in- |

terior sleeve or bushing ¢ surrounding the
stub-axle, this shaft being the driven shaft of
the turbine and projecting at its inner end

nto the casing C of the turbine through a

'f

stuffing-box #’. The driven shaft may impart
motion to any desirable mechanism, simply a
a convenlentconnection therefor bemu slmwn..,
the same including a gear-wheel K, ammnwed

" to be en{rdged bv a spiral screw or Worm7

6o

‘55

slipped over the outer end of the shaft 1’ and
engaged therewith through the instrumental-

ity of the threaded connection £, the worm
being locked in pO%lul(}n by a nut K, also

%llpped over the end of the shaft ‘md thread- |

ed thereto.
To afford & sultable means of lubI‘IC&tIOH

the stub-shatft I is bored, longitudinally, as at |

/., the inner end of said hore. communicating
with ah Upwardly-e};tendmu funnel or mouth
/', which in turn registers with an oil- duc /'
1n tne upper end of the standard B. |

L is an oil-cup sectired to thb upnt,ht pro-
vided with a p]ucrged fill-opening /7°, said cup
" being adapted to receive oil up to approxi-

matélv the level shown, an inturned flange '’
o pr eventmg exit of oil from'the cup around
Lhe Sh&i"’ 1. Secured to the shaft, so as to ro-

768,118

tate therewith, is a plate M, provided with
pockets st 1n the face theleof which apposes
the inner tace of the standard B, said pockets
being arranged in circular series and adapted

to register with the oil-duct /", whereby the

piate when rotating with the shaft will carry
a quantity of oil from the lower portion of
the cup L up to and discharge the same in the
oil-duct. The bore / in the stub-axle I opens
at its inner end into a chamber »//, situated
between the end of the stub-axle and the
closed end m!! of the rotary shaft 1I'. Irom
this chamber the oil feeds over the working
surface of the stub-axle through the longi-
tudinal grooves m° in the bushing .

Upon the end of the shaft I’ and within the
casing O, I mount a disk N, the same being

secured to the shaft, so as to rotate theremth '
through the medium of a threaded couplmg

Vg and & curved su pporting-plate N', also fixed
to the shaft I against independent movement
relative thereto by, the threaded connection
n and spline N”.  Opposite the disk N a flat

70

8o

ring ) is arranged at a suitable distance there-

flom and fitting within semicircular grooves

o in the inner faces of the disk and ring are

a series of semicircular vares or blades P,
held in place by transverse bolts and nuts p
engaging the curved plate N’ and passing

through the disk N and ring O. :These vanes

terminate tangentially of the periphery of
the wheel, which we will term the “‘“structure”
constituted by the disk and ring, and are ar-
ranged to receive the impact of the working
fluid from the nozzle D in the line of their
termini, whereby such fluid is.deflected to an
angle of approximately one hundred and
eighty degrees, or a reverse turn, by.follow-
ing the concave surfaces ot the vanes or blades.

This wheel is the active or revolving outer

meniber of the machine. The inner member

is constructed as follows: Q and R are oppo-

sitely - disposed disks arranged within the
wheel or -outer member, the first-mentioned
disk. Q, being seated in an offset portion ¢ of
thedisk N andthelast-mentioned disk, R, bein g

disposed in vertical line with the ring (}, where-

hy the inner faces of the operating por tions of
the disks N and Q and the disk R and ring O
are respectively flash with each other. The
inner mces of the disks Q and R are provided
with grooves 4" and . Curved to a guadrant,

and fitting within these grooves are a series of
correspondingly-curved vanesor blades S. heid
In place by boltsand nuts s passing transversely
through the disks Q and R. For supporting

the inner member in proper operating rela-

QaQ

95

IO

105

110
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tion to tie other parts of the turbine a head

U is secured thereto by any suitable means,
preterabl holts #, and projecting trom the

‘head is a shatt V, ehtendmg through the stuif-
ing-box # in the casing C,

the outer end theps-
ot.bemg supported by the upright B.  “Fhas
the securing-i:cits » and « may offer as liutle

obstruction as possible to the working fluid

130
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 passing betwean the Various bladefs Or vanes .
- the intermediate portions of said bolts are

10

,[5.

30
35

40

flattened, as at 11, said flattened portions fit-

ting snugly against the convexed side of the

blados The bladeq of lmth the outer and in-

- rier member.s are of course arranged in circu-
Jar series, and the outer ends of the blades S
termmate- at a tangent reverse of that of the

inner ends of the ulades P of the outer mem-
ber, The inner ends of said blades S con-

verge mto the radii of the circle in which
they are-set.
member aré sohd and constitute and inclose
‘an interior centr 1lly-located chamber T, into
whwh the inflow of fluid is forced by the en- |

The disks (3 and R of the inner

ergy it may contain after the initial Impact
with the outer member. This inflow is con-

“ducted radially inward by deflection with the
static blades of the inner member (113 being un-

derstood that the inner member is nor ma,lly
stationary) and converging to the center cre-
ates a compresmon commensurate with its ve-

locity, resulting in an outflow in all drections.
"The outflow in turn is deflected by contact
-with the inner vanes, so as to direct the flow

tangentially to the inner termini of the a{,twe

‘vanes P, whereby an additional impact is se-
cured upon the outer revolving member.
- will thus be seen that the inner member serves
the dual function of directing both the inflow
‘and outflow from, the chamber T.
to be appreelated that the initial impact from
. the nozzle is at high velocity and that it is a_
physical law that energy transter. by impact

It

or.collision can never be complete where dis-

parity of mass obtains unless.the impelled
component 1s invested with a velocity suffi-
ciently near thiat of the impelling component
~as to bring the two conponents to the correct |
Therefore in a turbine in which a

relation.
simple 1mpact only is secured the velocity or
rate of revolutions would of necessity: be s0

“high .in order to bear the proper relation to

45"
BTy Ll force.

s

uO

05

- befored

the spouting velocity of the working fluid as
to generate a destruetive or danger oua centrif-

tion of vanes in order that the required area
of a,ctmn may be secured to afford a constant

stress. sufhelently great to care for the load.
1t is & mean between these two punelples or.
hat I have devisedsthe engine herein-.
leseribed, in connection with which lat--
ter it may be further pomted out that in the.
nitial impact when the engine is so. geared as
to allow a high rate of- 1ev01ut10n the dis-.
parity between the 5poutmg velocity of the:! 5
working fluid and the peripheral vélocity of

types ¢

the wheel 1s so - great as to leave a consider-

able percentage of energy-conserved by the;

working fluid, and it is t,hls energy, as has
been explalned whlch conveigeb mto the cen- -

Jt 1s also

On the other hand, a turbine of .
the slow-speed type in order tosecure an eco-
‘nomical energy - transfer from a commensu-
rately low spouting velocity must of necessity
carry a cumbersome or structural complicas

required to

“from the base A.
upon the shatt 4, where (,bv' the.
operated. mdependentlv of :the gear-wheel

arm /4’ foreibly contacts a

'dlbk

tr al chamber T and creates a radial outﬂow

“which has simultaneous action with the con-
- caved surface of all of the blades P carried

This out- -
flow may be readily proportloned whereby

by the outer revolving member. .
the same will beéar a proper Veloclty relation

transtel

secure almost compkete energy -

The inner member not onlv acts as & de-— o

ﬂector in the manner which has thus far been

pointed out, but the same is also associated

with cert‘un other instrumentalities whereby
1t acts as a highly-sensitive governor.

Referrmo now more partlcula: ly to Figs. 2,

3, and 5, a' worm W is secured to the shaft, V

75

8c

50 as to rotate therewith, said worm being ar- -

ranged to engage with a gear-wheel X, c::u‘med :
by a Lranweraely -ArTAnyY red shatt 7, whwh con-
stitutes the operat lnw-stem for the valve Hin
‘the fluid-supply pipe Gr hereinbefore referred

to. The outer end of the shaft 4'is rotatably
supported ina bracket Y, projecting: upwardly
The gear-wheel X is loose

when found expedient. Around “the shaft 4

1s a coiled . spring Z, the outer end of which
is rigidly secured to the bracket Y, while the .
-nner end thereot is connected to the arm or
“T'his wprmo' 1S

projection %' of the shaft 7.
for the purpose of creating a tension in the

shaft may be

.90

direction of the arrow. I‘]o‘ 2, whereby the

pin i, pm]ectmg
laterally from-. the £g0e of the gear X. - Out-
side of the bracket Y and mmdly S(‘Cl.ll"ed to .

the protruding end of the shaft or valve-stem:

Aisa lever 1. 9 is an offset arm secured to

100

the bracket Y, the same being prc}wded with =
a bearing for a thumb -screw 6 the fanction

_ot wh}ch 1S Lo act as a stop whelebs the limit

of downward movement of the lever 1 is ad-

adjusted, consequently restricting the move-
ment ot the shatt /4 and the. V&lve H, carried .

4 1s a Spring cmled‘_ L
110

thereby, as is obvious.
about the shaft-V, designed for receiving
the stress of.the inner membu* of. the tur-

bine and in tlm capacity acts as a counter- .
balance. as will more cledilv hereinmafter ap-

pear. One end of this spring is rigidly se-

cured to the worm W, and the opposite end t

thereot is correspondingly attached to a disk

o, the shaft V. working loosely through this
The disk 5 may be rotated upon the
sha’rt V'to properly regulate the tenston of the

spring 4 by means of an opposing disk 6, rig-
idly. mounted apon the upright B, and the-bolt- .
o, pass .

18k 6 cLIld

‘any one of a series of.apertures 8 in the disk® -
5, arranged in circular series, wherebv they
may dulv register with said aperture in the
The disk 5 may carry any convenient.

and-nut. fastening. device 7, .:L(L:Lpte.
through a %Lllt:tble aperture in the d

dlsk 6. .

105

120

125

or ﬁreferred scale or registering. devwe where- -

by the adjusted tension of the, spring 4 may
be Indicated, a bcale 9 being shown i in F‘N.

Ty o e

130
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for this purpose. 'Fhe function of the spring

4 is, as stated, to set up a counter-stress to.

that of the innermember of the turbine. An
increase of the load upon the engine tends to
slow down the speed of the outer or working

“member or wheel, thereby reducing its eapac-

ity to absorb the energy of the initial impact
to a degree commensurate with the reduction
of speed, and this at a ratio apropos will in-
crease the stress of impact upon the inner
member both as to egress and ingress. There-

fore the inner member will revolve against

thecounter stress of the spring 4 until a point
is reached at which the progressively-increas-
ing resistance of the spring will establish an
equilibrium with the force upon the 1nner
member of the turbine, which puts the spring
under tension. The increase of stress upon
the inner member being commensurate with
the decrease of ingress in the load and rotat-
ing the shaft V, it will, through the medium

of the worm-wheel W rotating with the shaft,

turn the gear-wheel-X in the direction oppo-

site to that shown by the arrow, whereby the

pin z on the gear-wheel contacting with the

~arm A on the shaft or valve-stem / 1n the

_30

40
- verse movement to decrease the opening of
the valve, &c., according to the fluctuations

45

path of 1ts movement will carry saii arm
around with the gear X, thereby correspond-
ingly rotating the valve-stem 4 against the

tension of its spring Z and opening the valve

“to a degree proportionate to the increase of

‘load. The function of the lever 1 is to spen

the valve H by hand when occasion may re-
quire, as when the full efficiency of the en-
oine 1s desired—ifor instance, 1n starting up

‘under full load. .

As will be understood, the operation of the
parts of the governor is such as to Increase
the opening of the valve H by a continued
movement in the manner specified or in a re-

of the load, it being remembered ‘that the
spring 4 is of sufficient tension to exert a
counter stress, overcoming any tendency of
the inner member to rotate under normal con-

~ ditions, whereby said inner member is rela-
~ tively stationary excepting under abnormal

5¢
for the working fluid.

55

| 6-0

conditions. 1
10 represents the outlet from the casing C

Having thus described the invention, what

-is claimed as new, and desired tobe secured by

Letters Patent, 1s—
1. In a turbine, movable inner and outer
members provided with vanes, the outer mem-

ber being rotatable independently of and

around said inner member, and a governor ac-
tuated by the Inner momber. |
2. Inaturbine, a wheel provided with vanes,

" means for imparting an 1nitlal impact to said

vanes, meahs whereby a secondary - impact

will also be imparted to said vanes, governor |
instrumentalities, and connections between

768,116

sald governor instrumentalities and the last- 65

mentioned means and actuated thereby.

5. In a turbine, movable mner and outer
members provided with vanes, one of said
members heing rotatable independently of and
arouna the other member said other member
being relatively stationaryv under normal ¢on-

ditions, and means actuated by sard other
member whereby the operating medium 1s

controlied. |

4¢. In a turbine, movable inner and outer
members provided with vanes, said outer mem-
ber being rotatable independently of and
around said inner member, driven 1instrunien-
talities operatively associated with the outer
member, and means actuated by the inner
member whereby the operating medium is
controlled.

5. In a turbine, movable inner and outer
members provided with vanes, one of said

‘members being rotatable independently of and

around the other member, driven instrumen-
talities operativelv associated with one of sald
members, and means actuated by the other of
said members whereby the operating medium
1s controlied.

5. In a tarbine. u:ovable inner and outer

meinbers provided with vanes, one of said
members being rotatable independently of and
around the other member, said other member
being relatively staticnary under normal con-
ditions, driven instrumentalities operatively
associated  with- the . rotatable member, and
means actuated by said other member whereby
the operating medium is controlled.
- 7. In a turbine, inner and outer members
provided with vanes, the outer member being
rotatable independéntly of and around said
inner member, and said inner member being
provided with an internal chamber normally
opening only to the passages between its
vanes, and means actuated by said inner mem-
ber whereby the operating medium may be
controlled.

8. In a turbine, inner and outer members
provided with vanes, one of said members be-
ing rotatable independently of the other mem-

‘ber and around the same, said other member

having an internal chamber normally- opening
only to the passages between its vanes, and
means actuated by said other momber where-
by the operating medium is controlled. -

9. In a turbine, inner and ocuter members
provided with vanes, one of said meinhers be-
ing rotatable independently of the other mem-
ber and around the sanie, said other member
being relatively stationary under normai con-
ditions ana baving an internal chamber neor-
mally opening only to the passages between its
vanes, and means uctuated by said other men-
ber whereby the operating medium is con-
trolled.

10. ‘In a turbine, inner and outer mermbers
provided wiin vanes, one of said membeis

70
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being rota,tehle mdependentlv of a,nd ;u*numl

o

provuled with vanes, one of said members be-

the other member; said other member being | . ing rotatable mdependentlv of and around the

relatively Statwnew and having an interior |

chamber normally closed save at pemte a,d—
jacent 1ts vanes.

11. In a turbine, inner and outer meml;els
provided with vanes, the outer member bheing
rotatable- mdependentlv of and around said
inner member, said inner member being rela-

tively stationary and having an interior cham-'

~ ber normally e]oeed save '113 [)emts a(hacent

L5

20

25

1ts vanes.

~12. In a turbine, inner and outer members

provided with vanes, one of said members

being rotatable mdependentlv of and around
~ the other member, and said other member

having an-interior chamber normally closed
save at points %(l]fwent to its vanes.
13. In a turbine, inner and outer. members

Lprowded with vanes, the outer member being

rotatable mdependentlv of and around said
inner member, and said other member having

an interior chember norm ‘LHV eloeed save at'

points adjacent to its vanes." .
14. In a turbine, inner and outer members

| _pr0V1ded with vanes, one of said members

30

being rotatable 111(1ependentl§ ofiand around

the ether member, said other mémber being
relatively stationary under normal conditions
and yieldable under abnormal conditions.

15. In a turbine, inmer and outer members

provided with vanes, the outer member being
‘rotatable mdependentlv of -and around said
‘inner member, sald inner member being rel-

atively stationary under normal conditions
and yieldable under abnormal conditions.

'16. In a turbine, inner and outer members

provided with vanes, the outer member being

40

45.

rotatable mdependenth of and around satd in-

ner member, said inner member being rela-

tively stationary ander nor mal condrtlene and
‘having an internal chamber opening to the

passages between its vanes, and means actu-
ated by said inner member whereby the oper-

-ating medium may be controlled by the move-

ment of the inner mernber under almm mel

comhtmns - |
17. In a turbme inner and outer member

| pmwded with vanes, one of said members be-

ing rotatable mdepemlentlv of and around the

othel membel said other member being rela-

tively stdtlon‘tw under normel condltlene an(]

_yieldable under abriormal conditions, and in-

strumentalities controlled by said last-men-
tioned member for contr ollmw the opemtmu
medium. . |

18. In a turbme inner and outer members
provided with vanes, the outer member being

rotatable mdependently of and around said in-

60

o5

ner mefnber, said inner miember being rela- |
tively stationhary under normal conditions : and !
~yieldable tinder abnormal conditions,
means controlled by said Iaet-mentloned mem-
“ber for contr olling the oper ating medinm.

and |

19 In q tmbme lnner and out(*r membere

| other member

vice therete}
neans eperatwelv assoclated. with said. shaft.

tively etetlonerv under normal conditions and
vieldable under abnormal conditions, and in-
strumentalities controlled by said last men-

, said other member beinge rela-

tioned member for controlling the operating

medium, including a shaft, a tensioning de-
a Velve, and valve-actuating

20. In a turbine, iInner and outer members

provided with vanes, one of said members be--

ing rotatable independently of and around the
other member, said other member being rela-
tively stationary under.normal eondltlons and

vieldable u_ngle_r abnormal conditions, and in-
strumentalities controlled by said last- men- |
tioned member for controlhnfr the operating--

75

80

medium, including a sharf an adJusteble ten-

sioning demce ther efor,.a valve, and valve-
actuetmg means oper etwely aseocmted WIth

sald shaft.

21. In a tur bme inner and outer members |
provided with vanes, one of said members be- -

ing rotatable independently of and around the
other member, said other member being rela-

tively statlenan under normal conditions and

yieldable under abnormal conditions, and in-
strumentalities controlled by said lest men-

tioned member for controlling the operating

medium, including a sha,tt and a tensmmncr

device therefor. -
29. Ih a turbine, inner: end outer membere

~promded with vanes, one of said miembers be-
1ng rotatable mdependentlv of and around the
other member, said other member being rela-

90~
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tively stationar v under normal GODdltIOHS and

yieldable under abnormal conditions, and in-

strumentalities controlled by said last-men-

tioned member for eontrolling the operating
medium, including ‘a shaft, and an ed]usteble

tensioning du 1ce theretor o
23. In a turbine, inner and outer membels

ing rotatable m{lependentlv of and around the
othel member said other member being rela-
tively statlonew under normal condltlons and

yieldabla under abnormal conditions, and in-
| strumentalities controlled by said last-men-

tioned imember for controlling the operating

medium, including a shaft for said last-men-
tioned member, a V‘tlve, and valve-actuating

means operatively assoclated with: said shaft.

24. In aturbine, inner and outer members
pr ()Vlued with vanes, one of said members be-

ing rotatable mdependently of the other mem-

105

pr ovided with vanes, pone of said members be-

I"_I'-o_
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bm and dround the same, said other member

being' relatively St&tlf_mdl v under normal con-
ditions and vieldable under abnormal condi-
tions, and a counteracting tensioning device

T oalstmw the movement of said other member

In a ‘turhine, inner and outer members
1‘)10

ber and around the same, sakd ¢ther member

125

ded with vanes, one ot said membersbe-
- ing rotatable independently of the other mem-

¥ 3Q
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bemmF relatively stationary unider noganal con-

dltlons and vieldable under sbnormal condi-
trons, and a counteracting adjustable tension-

ing device resisting the - movement of said . zontal shaft therefor, and means for lubricat-

othm member.

26. In a turbine, inner and outer members
pr ovided with vanes, one of sald members be-
ing mtatdhlemdependentlvot and arovnd the
other member and said other member having
an interior chamber normally closed save at
points adjacent to its vanes, and the vanes of

_ sald members being curved in reverse direc-

15
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~the tubular member,
seribed.
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tions relative to each other. -- #

97. In a turbine, inner and outer members
provided with vanes, the vanes of said mem-
bers being curved 1n reverse directions rela-
tive to each other and one of said members
having an interior chamber normally closed
save at points adjacent to.its vanes.

28. In a turbine, inner and outer members
provided with vanes, one of said members be-
ing rotatable independently of and around the
other member, said other member being rela-

tively csta,tlonarv and having an interior cha,m-
25

ber normally closed save at points adjacentto
its vanes, and the vanes of said members be-
ing curved In reverse directions relative to
each other. | |
29. A turbine-wheel comprising oppositely-
disposed members provided with a circular se-
ries of curved grooves in thelr inner faces,
curved vanes in sald grooves, and means for
clamping the members and vanes together

comprising bolts and binding-nuts therefor,

said bolts being reduced intermediate their
ends for the purpose described. |

30." A nozzle for turbines comprising an
elongated tubular member having a curved
bore gradually tapering from its inlet to its
outlet'end, in combination with a plug-valve
comprising: an elongated cone tapered from
end to end, and of substantially the length of
the tubular member arranged within said tu-

bular member, the tapering ot said cone be-

Ing greater than the tapering of the bore of
substantially as de-

31. A nozzle for turbines comprising an
clongated tubular member having a curved
hore gradually tapering from its inlet to its

.outlet end, in combination with a plug-valve

comprising an elongated cone arranged with-
in said tubular member, the tapering of said

cone being greater than the tapering of the.
bore of the tubular member, and the base of

the cone being of a diameter substantially

équal to the inlet-opening of the bore of the

tubular member.
32. In a turbine, inner and outer members

provided with vanes, the outer member being |

rotatable independently of and around said
Inneyr menmber,

provided with an internal chamber n'ormally

“openingonly to the passages between its vanes,

the said inner member being .

768,116

33. Inaturbine, a rotatable meniber, a hori-

ing said shaft including a duct leading thereto,
a fixed oll-cup through which said shatt passes,
a movable means for conducting oil from the
cup to said duct, and an inturned flahge on

the cup immediately adjoining the opening

therein through which the shaft passes, for
the purpose set forth.

34. A governor including a rotatable shaft,
a gear thereon, a second gear meshing with
said first-mentioned gear, a pin on said bBCOﬂd
cear, controlling means, and means in the
path of said pinfor operating said controlling

-means.

35. A governor including a rotatable shaft
a gear thereon, a second gear meshing w;{th
sald first-mentioned gear, a pin on sald second
oear, controlling means, means in the path ot
said pin for automatically operating said con-
trolling means, and independent means for
manually overating said controlling means.

36. A governor including a rotatable <haft,
a tension device therefor including a coil-
spring, one end of which is connected to ro-
tate with said shaft and the other end being
fixed, and means connected to one end of the
spring for initially adjusting the same at a

predetermined normal tension thereof.

37. A governor including a rotatable shaft,

a tension device therefor including a coil-
Spnng, one end of which 1s connected to ro-
tate with sald shaft and the other end being
fixed, means connected to one end of the
spring for initially adjusting the same at a

predetermined normal tension thereof, .and
controllmcr means operatively associated with
said shaft.

38. In.a turbine, inner and outer members
provided with vanes, the vanes of the outer

‘member being arr ann*ed in series concentric

to the series of the vanes of the inner mem-
ber, one of said members being rotatable in-
dependentlv of the other member and around
the same, and the vanes thereof being adapted
to receive an initial and also a secondmy 11~
pact, and the vanes of the other member be-
ing arranged to deflect the operating mediuni
to effect said secondary 1mpact.

'39. In a turbine, a wheel provided with
vanes, means for imparting an initial 1mpact
to sald vanes, means Wll@l‘LbV a secondary 1m-

| pact will also be 1mparted to said vanes, gov-

a—

ernor instrumentalities, and connecting means
‘between said governor 111qtru111(’nmllt1es and
‘one of said means and actuated by the latter.
Intestimony whereof | affix my signature in
presence of two witnesses.
BURTON M. DUTTON.
‘Witnesses:
JOoHN J. TURNER,
Geo. B. TurxkR.

~and a feed-nozzle arranged tangentially of said 65
- outer member.
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