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UNITED STATES PATENT OFFICE.

REGINALD KEBLE MORCOM AND ALEXANDER JUDE, OF BIRMINGHAM, ENGLAND, ASSIGNORS
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To all whom it may concern: ' -
Be it known that we, REGINALD KEBLE

TURBINK.

NQ: 9095—103!: |

S eehenjeionfgeh bl

- Bpecification of Letters Patent.
Application fled June 18, 1908, Serial No. 438,431,

' - Patented Jan. 5,_19_0_9;.

MorcoM and ALEXANDER JUDE, subjects of
the King of Great Britain, residing at Led-

sam Street. Works, Birmingham, in tne |

county of Warwick, England, have invented
new and useful Improvements in Turbines,
of which the following is a specification.
This invention relates to an improved de-~
sign of turbine to be operated by expansive

fluid in.which, by a new combination of

known elements, the energy of high pressure

" steam can be rendered mechanically avail-
~able in a more economical manner than

15

hitherto and the invention comprises de-

~ portions of the turbine subject to wear and

20

tear so as to maintain, throughout the work-

ing life of the turbine, those pressure condi-
tions on which efficient action depend. _
 The combination referred to is that of one
or ‘more vane-carrying wheels of relatively
large diameter for the impulse action of the

~ fluid in the initial or early stages of 1ts ex-

25

pansion and a drum or drums for the later
and terminal stages of the expansion for the

~ further impulse action of the same fluid

39

40

when, with the smaller pressure, the velocity

of exit from the stator guide-blades is less

and the volume is correspondingly greater.

“Among other advantages, the Impulse
type of action has the merit that the static
pressure of the fluid does not undergo any
change during its passage between any one
set of vanes so that the displacing eilect on
the rotor due to fluid-action on the vanes 13
derived only from the dynamic action by

virtue of which the rotor is driven. On this |

account the axial displacing force on an 1m-
pulse-driven rotor will be relatively small
and permit of the employment of a compara-
tively small balancing-di sk or dummy-piston.

A further advantage belonging to the 1m-

" pulse-type of action 1s; that leakage of fluid

45

occurs only between the surface of the rotor

and the inner edge of the diaphragm or par-

~ tition of the stator which carries the guide-

- 50

blades and not between the stator and tne

outer extremity of the vanes as in turbines of -

the pressure operating type: Accordingly,
by - the adoption of the impulse-action

throughout the entire flow, the leakage areas

will be minimized as well as the axial dis-
placing force.

el

vices adapted to facilitate the adjustment of |

{

|

55 pulse-type involves a higher velocity.of vane | tion. Fig.

then would be requisite ﬁth an alternative
type of action. 'This requirement is con-

~veniently provided for by the. well known

use of wneels of large diameter for the initial
and early stages of the expansion but, inas-
much as the employment of such wheels, In
the later stages of the expansion when the
volume of the fluid to be dealt with 1s so
much greater, is cumbersome and costly and
causes much loss by disk-friction, we have

found that with a drum-built rotorwith anin-

creased number of expansion steps, to keep
down the velocity of 1ssue from any one set
of guide-blades, a much more economical ef-
fect will be produced. .

A drum-built rotor of impulse-type will,
as compared with a wheel-rotor of the same
type, have a larger circumference of leakage
between the rotor and the inner edges of the

60
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partitions of the stator. Accordingly, to 75

compensate for this inherent disadvantage

‘we provide, as a portion of this invention,

special clearance-adjusting ‘devices at those

portions of the turbine and as the purpose of
the invention is to permanently maintain 8¢

the necessary pressures at all parts of the
turbine for economic and efficient working,

all parts where leakage can -occur as wiil

‘leakage-adjusting devices will be required at

presently be desenbed: To balance the 85 '

erted on the rotor under the above circum-
stances, we adopt a revolving idle piston-
disk but, in order that one of small area and

diameter may suffice for the purpose, we 90

subject it to a very considerable difference
of pressure on its two faces. o

In the accompanying drawings:-—Iigure
1 is & half longitudinal section of a turbine
showing a double-wheel and drum comba-

‘nation of rotor and a single balancing piston.

Fig. 2 is a half longitudinal section of a modi-

much mitigated pressure, which will be ex-

90

fication in which a single wheel is combined

with the drum and a differential balancing

piston is employed. TFig. 3 is a longitudina

section of & portion of the stator and a por-
‘tion of a balancing piston or of the rotor

shaft. Fig. 4 is a longitudinal section of a

portion of the stator and a portion of a bal--

ancing piston. Fig. 5 is a transverse seetion
corresponding to
tudinal section through" a portion of the
stator and of the rotor drum showing . a

. But the adoption of the im- | guide-blade carrying partition in_cross-sec-
7 18 o view simﬂ_ar_- to Fig. 6 but

100

2: v ; . ion 105
Kig. 4. Fig. 6 is a longi-

110
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showing & modification. "Fig, Ris a longitu- | that of the atmosphere. This will entail a

dinal section of a portion of the stator and of

another portion of the rotor drum, the guiide-

blade carrying partitions being likewise

shown 1n cross-section. T
Referring to Fig. 1, which is to be regarded

~ as a representative example, a! and @’ are
wheel-portions of ‘the rotor by means of

10

15

which the steam undergoes two stages of ex-

pansion, these being followed by a series of
~expansions carried out. in the drum-portions
bt 6% b of the rotor. R
- By adopting such conditions -that the

fluid, m flowing from the supply passage.c

to the compartment d, undergoes a fall of
~ pressure and corresponding acquirement of

~velocity-energy which 1s utilized in assing

the ‘double. series of vanes of the wheel a!

~without further alteration .of static pressure

20

in its progress past the vanes thereof, there
will be the same fluid-pressure on both sides

“of the wheel a'. If corresponding condi-

25
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tions occur in respect to the flow ifrom the
compartment d to the compartment e and
passage through the double series of vanes

of the wheel @? the pressures will be alike
also on bothsidesof thewheela®. Thusbythe

two-fold expansion the pressure will be very
considerably reduced without incurring much
thrust on the rotor in an axial direction, such

‘thrust as occurs being due to the fluid-pres-
sures on the annular areas ¢! and ¢* of the

bosses of the wheels a' and a? Additional

‘axial thrust from right to left will be due to

the fluid pressure on the drum portions of
the rotor, but by the combination of wheel
and drim with impulse action on both as

above described, the one-way axial-force on

the rotor can be kept relatively small. To
balance this force by aepiston f of the least
diameter, we subject one side thereof
namely ¢* to the initial pressure of the steam
by the pipe connection A' and the opposite
side ﬂz to the terminal pressure of the steam
by the
used, w
sure. _ _
Fig. 2 shows a modified example in which

| be less than the atmospheric pres-

there 1s only one wheel @ but in which there

is a differential balancing piston, having two

diameters f* and f% the sile ¢' of which is
subjected to the initial fluid-pressure” con-
ducted through the pipe A' as before, the
space g which intervenes between ¢! and ¢? |
being, by the pipe %, subjected to an inter- |
“meulate pressure which results from the ex-

pansion of the fluid from the supply passage
¢ to the wheel a and the space ¢* on the fur-

ther side of the larger portion of the balanc-
ing piston being subjected to a still lower

pressure which may be the terminal pressure
of the steam. In 2 the space ¢* is shown

ig.
connected by a pipe %3 to a space In the stator
between the portions b' and b* of the rotor _
65 where the pressure is slightly greater than | In Figs. 6-8 are shown the detail of the

, _ _ n | rior surface of the stator o.
ﬁnpe h* which, when a condenser is
i

somewhat larger balancing piston than

would be required if the space ¢* were in
connection with a space in which the termi-

nal pressure exists as in Fig. 1, but the

modified arrangement has the advantage

70

that, 1f leakage occurs past the stuffing box

1, 1t will be of steam outwards in relatively

small quantity, instead of air inwards which,

by reason of a considerable difference of
pressure, may be sufficient to appreciably
impair the vacuum. With this arrange-
ment also any steam which leaks past the
balancing piston will be conducted by the
pipe A* to traverse the portions 0? and b° of
the rotor and do work. . ' '

Fig. 3 shows the method of minimizing the

79

80

leakage of steam past a balancing piston for

a portion of tine rotor shaft neither of which
are exposed to extreme differences of pres-
sure,. consisting of a series of Ramslottom

spring-rings k each of which, on-the operat-
side thereof, carries an anti-friction non-

o
g

selzing sukstance k*, such as carkon, occupy-
Ing a groove formed in the side of the ring.

35

90

Kigs. 4 and 5 are two views of 4 contrive

ance for minimizing the leakage past & bal-

ancing-piston or portion of the rotor shaft
‘exposed to greater difierences of pressure,
Fig. 4 keing a part-longitudinal section and

Fig. 5 a |
figures, there are, interposed between the
piston-portion f of the rotor and the sur-
rounding portion o of the stator, a plurality
of rings, each composed of & plurality of seg-

95

art-transverse section, In these

100

ments m. Each segment is supported by

one or more stud-bolts n, which is adapted
from the outside, even when the turbine is
running, to either advance the segment to-
wards the rotor or withdraw 1t. The steam-

| joint between the stator and the back of the

segments m 1s effected ty flanges -m! which
fit into internal grooves o' formed in the inte-
The joint be-
tween the adjacent segments of each ring is

which, before assembly, is secured to the end
of one segment, the end of the adjacent seg-

105

110

effected ‘bfyx means of an overlapping strip m?

ment being beveled, as indicated in dotted -

lines 1n Fig. 5, to facilitate insertion. The

segments may have a plain surface as repre-

sented by the outside rings in Fig. 4 or, as
shown by the middle ring in that ficure, they
may be provided with deformal.le segmental
packing strips m® which are adapted to yield

to a radial force and which also, by the en-

largements which occur between successive
rings of strips offer a maximum o! struction
to the leakage of steam. Between the rings
of segments m any steam which may leak can
ke tapped off, as indicated at m* of Fig. 4,
and returned through a pipe to a suitakle

‘portion of the stator to ke utilized in the suc-

ceeding stages of the turbine action.

115
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'blading af the ‘drum-portions bt b B com-

- prising devices for adjusting the width of the

5

clearance-space between the rotor and the

inner edges of the partition plates of the sta-.

tor which carry the guide-blades. In Fig. 6,

- to the mner peiphery of the stator plates p of

10

. dish shaped and thereby adapted to be
forced 1nto closer proximity to the rotor by a
deforming pressure which makes the angle

~still more obtuse. In Fig. 7 the segments p?

15

 rotor. In these the principle of the adjust-
- ment resides mn the capability of flattening a
~dished surface to a greater or less degree.

20

25

' 30

- 39

- stator, a partition wall in said stator extend-.

45

o0

95

60

change of

the low-pressure portions b* 6° of the rotor |
drum, a ring composed of segments p* of ob-

tuse angle section is secured by rivets, the
unsecured flange portion of the section being

are of Y section one flange of which is adapt-
ed to be deformed towards the surface of the

Fig. 8 shows an adjustable mounting of the
plates p of the high pressure portion 6! of the

‘rotor drum where it is desirable that a more
exact adjustment and one also capable of be-

ing effected from the exterior while the tur-
bine is in operation, be employed. In this
construction the adjustment of the periphery

of the plates p towards or from the rotor 15
~ effected In & manner similar to that adopted

in Kigs. 4 and 5. In this figure, ¢ ¢ are seg-
mental blocks by which the plates p are se-

cured, the blocks being carried on the ends of
the stud bolts ¢' ¢* provided with locking
nuts ¢* ¢*. . | . _

We claim: : -
1. A turbine for expansible fluids com-
prising a wheel, vanes carried thereon, a

1ng mwards to a portion of the rotor of small

- diameter, means for minimizing leakage be-
- 40

tween the edge of the partition and the rotor,
guide-blades fitted in an aperture in said

partition arranged to direct the fluid on to

the wheel-vanes and effect an impulse-action
thereon without change of pressure while
passing between the vanes, 8 drum, vanes
carried by the drum, a partition wall in
stator extending inwards towards the drum
surface, means for minimizing
between the edge of the partition wall and
the drum surface and guide-blades fitted in
an aperture in said partition arranged to
direct the fluid on to the drum-vanes and
effect an impulse-action thereon without

the vanes:.

2. In a turbine, means for adjusting the |
clearance spaces between the stator and the

periphery of a balance-piston, comprising
segmental blocks in said clearance spaces and
adjusting bolts on which said blocks are
mounted. ' o

8. In a turbine, means for adjusting the |

the leakage

| clearance spaces between the stator and the

pressure while passing between |

J

the stator
tions of the rotor drum, comprising deform-

‘mounted.

periphery of a balance:f)iston,- ~comprising

segmental blocks in said clearance spaces,

flanges -.on said blocks fitted in grooves.

65

formed 1n the stator and adjusting bolts on

which said blocks are mounted.
4. In a turbine, means for adjusting the
clearance spaces between the stator and the

70

periphery of a balance;lpiston, comprising

segmental blocks in sai _
flanges on said blocks fitted in. grooves

formed in the stator, strips overlapping the
‘butting ends of adjacent blocks and adjust-

ing bolts on which said blocks are mounted.
5. In a turbine, means for adjusting the
clearance spaces between the stator and the

clearance spaces,

75

periphery of & balance-piston, comprising

segmental blocks in said -clearance spaces,
flanges on said blocks fitted in grooves
| formed 1n the stator, strips overlapping the

butting ends of adjacent blocks, adjustin
bolts on which said blocks are mounted and
deformable strips secured to said blocks on
the surface presented towards the balance-
piston. | ' |

80

85

6. In a turbine of the impulse ftype,_ means

for adjusting the clearance spaces between

pTates and the low-pressure por-

able segments secured to the inner borders
of the stator plates. | _ _

7. In a turbine of the impulse type, means
for adjusting the clearance spaces between

| the stator plates and the low-pressure por-

tions of the rotor drum, comprising deform-

able segments formed with an overhanging
dished flange secured to the inner borders of -

the stator plates..
‘8. In a turbine of the impulse type, means

for adjusting the clearance spaces between

the stator plates and the high-pressure por-

tions of the rotor-drum, comprising seg-
‘mental blocks in which said plates are carried

and adjusting bolts on which said blocks are

9. In a turbine of the impulse type, means
for adjusting the clearance spaces between

the stator plates and the high-pressure por-

tions of the rotor-drum, comprising seg-
mental blocks on which said plates are car-

ried, flanges on said blocks fitted in grooves
formed in the stator and adjusting bolts on

which said blocks are mounted.

In testimony whereof we have siened our
names to this specification in the pre
two subscribing witnesses. N

'REGINALD KEBLE MORCOM.

ALEXANDER JUDE.

Witnesses: N
ERNEST HARKER,
ALBERT HALSTEAD,

presence of
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