J, MELVILLE.
 STEAM TURBINE.
APPLICATION FILED JULY 29, 1909,

956,124. , _ ‘Patentedﬂpr. 20, 1910.

5 SEBET8—SHEET 1,

o

L2
Il

I St e A
/8
/3|
45

Jnventor

)i trresnes

@maﬂ

7/ /%5 7z

attﬂt’nm; |

L
ANDREW B, QRAHAM U0 PHOTO.LITHOGRAPHERS, WASHINGTON, {1 T



J. MELVILLE.

STEAM TURBINE,

APPLICATION FILED JULY 29,

Patented Apr. 26, 1910.

1809,

L/
/

o e 2 g T e

5 SHEETS—~SHEET 2.

956,124.

/

707

27

4z

i i

24

Sielele—
—
—
e—
e —
lp—

E&

97

N a1 | | g 7
NN N
///%\. ia |
[ | _._ AN , 4
\ _. V£
= N\
_ z 3
T | (57
=7 __ 4
Tttt v 4 ] _
_ NN

. Tttorney

6

HERS. WASHINGTON. D. €.,



J. MELVILLE.,
STEAM TURBINE,

| | | APPLICATION FILED JULY 29, 1949, -
9506,124. - - Patented Apr. 26, 1910.

5 SHEETS—SHEET 3.

7z 71.

— - —-_—
— — — ol

| I =

,..‘. — ; /Z o .
‘52{‘;;1%5% - | —t I s el 5 - WY/ /%M | o |
G Wfé%w A w als :"’772;%,




J. MELVILLE. .
STEAM TURBINE., |
"APPLICATION FILED JULY 29, 1909,

Patented Apr. 26,1910,

6 SHEETS—SHEERT 4.

#"‘1-"'

st LS WCED Sagy
. E"I:j,.m-l“'"""
o

L . /2 /5“'

|
K
K
L3
K
X

/2 3
RN\ . . , -I ;s
58.

..__ 7
_

N

m %L ’

;\\\%4\\%. = A
Nt}“&_ll hﬁ;";’,’ 3 |

N\ 54

mm




J. MELVILLE.

- STEAM TURBINE, ,
APPLIJATION FILED JULY 28, 1909.

Patented Apr. 26, 1910,
. 5 8HEETS—SHEET 5.

’-I'Or:::ﬂ O mﬁ)l e 5 o

956,124,

424

/

L

‘“""‘“ - i““‘m\“m‘hmnxxxxﬁ H_‘Iﬂ.§

/5% >~ /8
74 .

' | | S - | , ' attéiﬂw

ANDRevr H GRAHAM CO. PHOTO-LITHOGRAPHERS, WASHINGTON, G. C.



- 956,124.

UNITED STATES PATENT OFFICE.

JOHN MELVILLE,
B PEYTON V.

OF ANGELS CAMP, CALIFORNIA ASSIGNOR OF ONE FOURTH TO
GOODLOE OF ANGELS CAMP CALIFORNIA

STEANM-TURBINE,.

| Specification of Letters Patent.
Application filed July 29, 1809.

Patented Apr. 26, 1910.
Serial No. 510,226. '

To all whom 1t may concern.:

Be it known that I, Jomx MEeLviLie, a
citizen of the Umted States, residing at
Angels Camp, in the county of Calaveras
and State of California, have mvented cer-
tain new and useful lmpx ovements In Steam:
Turbines, of which the following is a speci-

- fication, reference being had to the accom-
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- being broken away and 1n section;

panylnw drawings.

This _invention relates to 1mprovements
in steam turbines and its objects are first
to increase the efficiency of motors of this

character; second, to sitmplify the design of

the same; th1rd to produce an equal steam
pressure on all opposmo* points; and fourth
to. economize floor space and weight.

With the above and other ob]ects in view,
the invention consists of the novel features
of construction and the combination and ar-
rangement of parts hereinafter fully de-
scribed_ and claimed, and illustrated in the
accompanying drawings, in which—

Figure 1 1s a perspective view of the im-
proved steam turbine, portions of 1ts p‘u‘te
Fig. 2
is a vertical longitudinal section: I‘los 3
and 4 are Veltlcaltransw erse Seetlons tal{en
respectively, on the planes indicated by the
lines 3—3 and 4—4 in Fig. 2; Fig. 5 18 an
incomplete sectiona 1 perspectwe of the hub
ot one of the rotors; FFig. 6 1s a similar view
of one of the stators; I‘w 7 1s a diagram-
matic view 1illustrating the action of the
steam 1n 1ts passage thr(}uﬁh the stator vanes
and rotor buckets Fig. 8 is an enlarged
longitudinal section thrmw‘h a portmn of
the shaft showing the manner in which the
stationary and movable parts are arranged
thereon; Fig. 9 1is an enlarged detail section
showmo the arranoemem of the packing
rings; I‘lo* 10 1s a view of one section of
the cylmder Fig. 11 1s a sectional view
taken on the
11—11 1n FKig. 10; Fig. 12 is a detail per-
spective view of one of the packing rings;
and Fig. 18 is a view of a portion of a modi-
fied form of one of the rotary sections or
rotors of the turbine. - |

Referring more particularly to the draw-
ings, 1 denotes a rotary shaft carrying a plu-
1f1hty of rotary sections or rotors 2 ar mnged
between stationary sections or stators 3.
The rotors 2 are circular in form and each
consists of a plurality of solid, concentric
annular rings 4 and a plurallty of enmﬂar

phne indicated by the line

d1:

—

| rows or circles of buckets 5 which are ar-
ranged between and unite adjacent rings 4.
The buckets 5 project radially

but  are
curved transversely so that they are U-shaped
OT CONnCavo-convex In cross section, as shown
in ¥ig. 3. The innermost ring of each rotor
9 forms a hub 6 which receives the shaft 1
and 1s fixed thereto preferably by means of a
longitudinal key 7. The hubs 6 of the sev-
eral rotors project beyond the side faces of
the remaining rings 4 and are reduced, as
shown at 8, to enter the hubs of the stators 3.

The endmost stators 9, 10 are slightly

a pluar ahty of solid, concentric rings 11
united by annular concentric rows of sta-
tionary vanes 12 arranged preferably at an
angle to the shaft 1 or as indicated in Fig.
3. The number of solid rings in the stators
corresponds to the number in the rotors and

sald rings are so disposed as to oppose each

other and thereby dispose the annular rows

or circles of vanes 12 1n the stators opposite

the rows or circles of buckets 5 in the rotors,
whereby the steam will travel from the

Terent 1n construction from the intermedi-
“ate stators 3, each of which latter consmts of
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vanes 12 1in one stator or section to the

buckets 5 1n the next adjacent rotary section
or rotor and from the latter to the succeed-
1ng stator, as will be understood upon refer-
ence to I‘lg 1.

The stators and rotors are ar ranoed w1th1n

a stationary cylinder or ecasing COI]SIStIIlG’ '

preferably of an inner cylmdel 13 made in
two half-sections, as shown in Figs. 10 and
11 of the dlawmgs and a spaced outer cyl-
inder or shell 14, the two being spaced apart
and united by 1emovable heads 15, 16, as

more clearly shown in Fig. 2 of the draw-

ings. A suitable base 17 for the turbine
may be formed integral with or separate
from and secured to the lower end of the
cylinder 13, which latter has at its open ends
radially pr(}]ectmo_ annular flanges 18 to
which the heads 5 and the outer jacket 14
are preferably bolted, as shown. The outer

jacket 14 forms between it and the exterior

of the cylinder 13 an annular space 19 for
the exhaust steam, which latter finds its out-
let from the turbine through an opening 20
in one side of the base 7. The annular
space 19 is closed at one end by the head 15
and flange 18 but its other end 1s in commu-

nication with the interior of the cylinder

through an annular series of openings 21

80

90

95

100

100

110



(%13

16

15

20

30

30

40

45

o0

6O

the space

>

056,124

formed in said cylinder, as clearly shown in | or a suitable exhaust pipe connected there-

If1gs. 2, 10 and 11 of the drawings. The
half-sections of the cylinder 13 are formed
at their opposing longitudinal edges with
outwardly projecting ﬂanoes 18* which are
aclapted to be bolted tomthel,, as shown at
18, and which are formed with registering
slots or openings 18¢ the latter allording
communication between the separated por-
tions of the annular space 19. The inner
face or bore of the cyhinder 13 1s formed with
annular grooves 13* within which the outer-
most rings ot the several 3 fit and are

stators o
secured b}r screws 13P, as clearly shown 1n
the drawines. The heads 15, 16 are pro-
vided with the usual stuffing boxes 22 and
their hub por tions are extended mwardly,
as shown at 23, to enter the hubs of the end-
most stators 9, 10 and abut against the hubs
of the endmost rotors 2, as clearly shown 1n
Ifig. 2. Said hub portions of the heads 15,
16 may be provided with suitable oil pfls-
sages 24 by means of which the portions of
the shaft which rotate in said heads may be
lubricated.

One or more of the solid rings of each of
the endmost stators 9, 10 are extendeu to
form annular ribs which engage the inner
faces of the heads 15, 16 and form within
the cylinder at its ends annular spaces
Which afford. communication between aclja-
cent rows of vanes in said stators. As illus-
trated, but one rib 25 is provided upon the
stator 10 and torms at said end of the cyl-
imder two annular spaces or chambers 26,
27; while the other endmost stator 9 1s
provided with two of such ribs 28, 29,
which latter form at said end of the cylin-
der three annular spaces or chambers 30,
31, 32. Screws 3% pass through the cvhndel
heads 15, 16 and into the ribs 25, 28, 29 to
effect a steam tight connection between said
parts and prev ent the passage of steam di-
rectly from one chamber to the next ad-
Jacent one. Steam is admitted 1nto the cyl-
inder preterably through an inlet opening
33 formed in a hollow portion of an enlarged
hub on the head 16, which hollow 1)01t1011 1S
in communication with the chamber 30.
The course of the steam from this point
to the exhaust chamber 19 1s indicated by
arrows 1n Ifig. 2, upon reference to which
figure, 1t will be seen that steam passes from
the chamber 30 through the 1nnermost an-
nular rows of vanes and buckets in the

stators and rotors to the chamber 26 where
1t expands further and passes through the
next series of annular rows of buckets to
the chamber 27 where 1t further expands

and turns through the outermost annular

rows of vanes and buckets to the chamber
52. The latter 1s in communication with the
space 19 through the openings 21 above de-
seribed and the steam after passing through

-l

to. By causing the steam to pass through
the space 19, a greater amount of the heat
of the same is ufilized. Tt will be seen that
the steam will travel alternately in oppo-
site directions from end to end of the tur-
bine in a longitudinal direction and after
passing through each of 1ts longitudinal pas-
sages 1t enters a space where 1t 1s allowed
to expand slightly and from which 1t re-
turns through rows of vanes and buckets,
the diameter of which rows 1s larger than
that of the rows it has previo: 1%1}?” passed
through, whereby the expansive action of
the steam is effective: v utilized and unequal
pressure on opposite points of different sides
or parts of the turbine is obviated.

The steam 1n passing between the straight
angularly disposed St..;lthIlELl‘V vanes 12 1s
directed by the same into the curved cr U-
shaped 1otaly buckets 5 so that the impact
and expansion of the steam will cause said
buckets to rotate.

If desived, the vanes and buckets of the
corresponding rows of the successive stators
and rotorg may be made of gradually 1n-
creasing size from one end to the other of
the turbine, whereby the expansive action of
the steam will be continuously used from its
inlet to its exhaust, as will be understood
upon reference to Tlﬂ 2 of the drawings.

In order to pr event leakage of steam from
one row of buckets or vanes to the next sue-
ceeding row, packing rings 84 are arranged
between the innermost solid rings of the Sta-
tors and rotors. Said packing 1s preferably
i the form of metal rings set in annular
grooves 35 formed 1n the outer faces of the
solid rings 11 of the stators and held against
rotation with the rotors, against which Jat-
ter they bear, by forming the rings 34 with
lugs 36 which enter recesses 37 in the bot-
toms of the grooves 35. The packing rings
are projected against the solid rings 4 of
the rotors by means of coil Springs 338 ar-
ranged 1n seats or recesses 39 in the bottoms
of the orooves 5. In the intermediate
stators the spring seats 29 preferably extend
from the groove 85 1n one side to the groove
in the other side so that the springs 38 in
said seats serve to project both of the pack-
ing rings 1n such stator, as shown i If1e. 9
of the drftwmgs. The outer faces of the
metal packing rings 34 have cavities milled
or drilled in them for the reception of
oraphite or other lubricant indicated at 40 in
the drawings. The projecting ends of the
shaft 1 are mounted for rotation in bear: INgS
41 which may be of any suitable form and
construction but which are preferably of
the o1l ring self lubricating type shown and

arranged upon standards 42 rising from the

base 17
In Fio. 13 of the draw

‘mges I have shown

19 exhausts from the opening 20 | a por tion of a slightly modified form of one
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of the rotary
the several solid rings 4 are united at 1n-
tervals by solid connecting portions 43 which
form radial arms. The same 1dea may be
embodied in the stators 3. -

~The operation of the invention 1s as fol-

lows: Steam 1s admitted through a suit-

10

L5

20

29

able steam supply pipe connected to the

opening 33 in the enlarged or chambered
hub of the cylinder head 16 and passes from

the chamber 30 in the direction of the ar-

rows in Fig. 2. Said steam passes back and
forth through the several stator and rotor
sections in a direction longitudinally of the

shaft, as indicated by the arrows in said fig-

ure and finds its escape into the space 19

‘and from thence through the exhaust open-

ing 20 or a suitable pipe connected thereto.

It will be noted that by having the steam

first enter and pass through the smallest
circle of rotor buckets of the several rotors,

then turn through the next larger circle, etc.,

the expansive action of the steam 1s utilized
through its entire passage through the tur-
bine: and in such passage of the steam it
is baffled to a certain extent which causes

 the steam to travel more slowly and hence
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to give the turbine great efliciency without
excessive speed. Turthermore, the pressure
of steam being the same on all sides of the
turbine, its balance is perfect and no bal-
anced piston is required as in other turbines.
It will be further noted that my improved

turbine is exceedingly compact so that it

will require but little floor space and 1t will
be still further noted that the turbine is com-

‘paratively light in weight when 1its power

capacity is considered. .
While T have shown and described 1n de-

“tail the preferred embodiment of my inven-

tion, it will be uinderstood that I do not wish
to be limited to the precise form, proportion,
arrangement and details of construction set
forth, since various changes may be made

within the spirit and scope of the invention. |

Having thus described the invention what
is claimed 1s: -

1. In a turbine, the combination of a plu-
rality of rotors, each having concentrically
arranged solid rings and interposed annular
rows or circles of buckets, stators arranged
between the rotors and having concentric
solid rings corresponding to the solid rings
of the rotors and arranged in axial aline-
ment therewith, said stators also having
vanes for directing steam into the buckets
of the rotors, a cylinder having said stators
fixed within it, removable heads for said
cylinder, a shaft extending through the cyl-

inder heads and fixed to said rotors, bear-
ings for said shaft, annular partition ribs

- between the endmost stators and the cylin-

65

der heads to divide the spaces at the ends of
the cylinder into annular chambers, packing
rings between the solid rings of the stators

sections or rotors 2, in which

8

and rotors, a jacket surrounding the cylinder
and spaced therefrom to provide an exhaust
steam chamber, the latter being in communi-
cation with the outermost annular chamber
at one end of the cylinder, said exhaust

‘steam spaces having an outlet, and means

for admitting steam into the innermost an-

‘nular chamber at one end of the cylinder.

9. In a turbine, the combination of an

outer cylinder, an inner cylinder made In

70
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sections consisting of curved plates having

outwardly projecting flanges secured to the
outer cylinder, said inner cylinder being
formed with internal annular grooves, heads
closing said inner cylinder and united to the
flanges on the sections of the same, the space
between the two cylinders forming an ex-
haust steam chamber, a plurality ot stators

secured in the grooves in said inner cylin-

der, a shaft rotatable in suitable bearings
and extending through said heads, rotors
ixed to said shaft and disposed in alterna-

tion with said stators, said rotors and stators

having co-acting steam passages, and means
for directing steam through said passages.

3. In a turbine, the combination of a shaft,
a plurality of rotors fixed in spaced rela-

30
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tion thereon, and each having concentrically

arranged annular rings and interposed an-
nular rows or circles of buckets, an outer
cylinder having ends or heads, through
which latter said shaft extends, stators fixed
to the cylinder and disposed in alternation
with said rotors, each of said stators having
concentric solid rings corresponding to the
solid rings of the rotors and arranged 1n
axial alinement therewith, said stators also
having vanes for directing steam 1into the
buckets of the rotors, and concentric annu-
lar partition rings formed integral with the
solid rings of the endmost stators and se-
cured to the ends or heads of the cylinder,
and means for admitting steam into, and ex-
hausting it from, said cylinder. '
4. In a turbine, the combination of a shaftt
mounted in suitable bearings, a plurality of
rotors arranged in spaced relation and fixed
to said shaft, each of said rotors having con-
centrically arranged solid rings and inter-
posed annular rows or circles of buckets, a
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cylinder, a plurality of stators fixed in said

cylinder and arranged in alternation with
said rotors, each of said stators having con-
centric solid rings corresponding to the solid
rings of the rotors and arranged in axial
alinement therewith, and also having annu-
lar series of vanes for directing steam into
the buckets of the rotors, the solid rings of
said stators being formed in their side faces
with annular grooves, and the latter having
in their bottoms recesses arranged at inter-
vals, certain of said stators being also
formed with transverse openings communi-

cating with said grooves, one-piece packing
rings arranged in said grooves oi the stators
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and adapted to engage the side faces of the | means for admitting steam into said cylin-

solid rings of the rotors, said packing rings | der and exhausting it therefrom. iv
being formed on their bottom faces with In testimony whereof I hereunto affix my
integral lugs to project into the recesses in | signature in the presence of two witnesses.

the bottoms of said grooves to prevent rota- JOHN MELVILLE.

tion of the packing rings, coil springs ar- Witnesses:

ranged 1n the transverse openings in said P. V. Goobroz,

stators for actuating the packing rings, and U. K. HurgiE.
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