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To all whom <. ..oy concérn' .

Be it known that I, Ricmarp H. Rice,
a citizen’ of ‘the United States, residing at

Lynngcounty of Essex, State of Massachu-

settsivhatve invented certain new and useful
Improvéments “in Turbo - Generators, -of
whicli‘the following is a specification.

Thig {h¥vention relates to electric genera-
tors Ariven by steam turbines, and especially
tosthose used: for supplying current for lo-
comotivé "heéadlights and for lighting rail-
waydrains:’ Such turbo-generator sets are
usualliticcated. on the locomotive and must
be compict and of light weight. They must
be: 4léo delficontained, that is, the turbine
and “th& “génerator must be mounted in a
commbi] frame, ‘which must be rigid enough

to miaintain its shape under the seyere con-
.ditions”of ‘operation to which it-is subject.
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Thess "'mﬁ’ch'i}:ies' ‘are frequéntly mounted on
top of the locomotive boiler, where they are
expotelf {0 extremes of ‘temperature, and
wheréXltir supporting medium is liable to
distorfidhi “or movement, to a’ slight degree.
W dfficient, turbo-generator set must there-
fore 4R°S0" constructed as to be uninfluenced
by thesd *éxtreme conditions. ~Since the
mechiném ‘must. be inclosed to protect it
from ‘smoke, dust, and the weather, means
#itist be provided for ventilating and cool-
ing thé' generator,” Moreover, the inclosing
coveriiiust be ‘easily removable to give access
to the mechanism. o
M‘f’id vention aims to meet' these require-
ﬁfé’nt‘"i and it consists in a turbo-generator
emb: (’iylng ‘certain novel features as herein-
after sét. forth and particularly peinted out
in the glaims. , :
_In_'the accompanying drawings, Figure 1
i & ‘Tongitudinal section of the machine;

~ Fig. % is an end elevation; Figs. 3 and 4 are

45

cross_sections; respectively taken on the lines
3—-8/44 Fig. 1, and Fig. 5 is a perspective
view 'of the frame. . v :

¥Phe turbine bucket wheel 1 and the gener-
ator armatuyre 2 are both mounted on a

commgn , shaft 3 which is arranged hori-
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zontally and is journaled in a main bearing
4 and end bearings 5 6. The frame in
which”these bearings are carried is an in-
tegral scasting composed of three anpular
heads’7.8 9 arranged-in parallel planes and
connegted by, an upper channel bea:n 10 and
a Jower.chanpel beam 11; said beams being
located in a longitudinal vertical plane on
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i the. common axis of the three heads. The

frame has a foot 12 extending downward
from the lower beam 11 near the head 9,
while at the other end of the frame a tube

13 extends transversely under said beam 11 60 .

and adjacent to the lower portion of the .

head 7, and a foot 14 projects from each

end of said tube. - The tube and all the feet -

are cast integral with thse rest of the frame.

points of support which minimize the effects
of .distortion from any cause. The feet 14
are sufficiently widely spaced to prevent the
frame from rocking stdewise while the po-

sition of the foot 12 prevents movement in 70

a plane perpendicular to the plane of rota-

tion of the bucket wheel. < . - ' T
A bushing 15 and the bearing 5 areslipped”

over the shaft before the bucket-wheel

is put on, said bearing having a flange 16 7

which can be secured in the opening in the
head 7, preferably by screwinc it in. The
opening ‘in the head 9 isai_e enough to
allow the field magnet#fame 17 of the gener--

5

ator to pass through it, and it is closed by a 89

diaphragm1§ which egrries the bearing 6
at its center, and also supports the brushes
19 of the generator. ~ :

The main bearingy.- is mounted in a box-
pedestdl 20 cast with the frame, and having
a cap 21. The journal brasses 22 have
spherical bearings and at each end of said
brasses are thrust begrings 23 to keep the
turbine buckets in the proper plane of revo- .

lution. Oil rings 24 carry up oil' from the 90

cellar formed hy. the box-pedestal, which
can be filled through the oil-hole 25.

The bucket-wheel 1 is housed in the head
%7, which has a flange 26 to which is fas-

tened the cover 27 inclosing the wheel, and 9

provided with the nozzles 28. The wheel
has preferably but one row of buckets, and
the exhaust steam escapes through the tube
13 which communicates with the turbine
casing by ports 29.
The field magnet frame 17 is circular and .
carries prefera%lly two pole pieces. It is
attached to the beams 10 and 11 by screws
30 which are received in recesses 31 in said
beams. A removable sheet metal cover 32
incloses the generator, fitting~at its edges
on the perip%eries of-the heads 8 and 9;

preferably between ribs 33 projecting there- -

from. - The edges of the cover lie under the

Tt will thus be seen that the frame has three 65
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beam 11, and are provided with fastening 110
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devices, preferably screws 34 hinged to one
edge and having wing nuts 35 engaging
with slotted lugs 36 on the other egge, S0
that by loosening -the muts and swinging
down the screws the cover can be released.

“When the cover is on, the generator is
completely inclosed, and in order to ven-
tilate it, the foot 12 is made hollow, open-
ing upward into the generator ‘chamber.
One or more air inlets 37 are provided in
the walls. of said foot, preferably equipped .
with spouts- 38 containing screens 39 for
keeping out the larger particles of dust.

-The aIr entering the chamber is deflected

by a baflle plate 40 to near the end head 9.
After flowing lengthwise of the generator

. it is caught by a centrifugal fan.41 mounted
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on the shaft in the plane of the annular
ryiddle head 8. The fan is shut off from
the main bearing 4 by a partition 42 so that’
it will deliver the heated air to an escape
port 43 under the box-pedestal 20. The fan
1s of such a diameter that it will pass
through thé opening in the heid 9. An eye
bolt 44 screwed into the upper beam 10
enables the,machine to be readily hoisted.

It will be observed that this design of
turbo-generator affords a compact, rigid,
selfcontained structure, which by reason of
its three feet 12 and 14 will always rest
firmly upon. any - surface and will not be
racked out of shape by movements thereof.
The combination of transverse heads and
longitudinal channel beams gives a. light
but stiff frame, while the removable covers
27 and 32 afford easy access to the moving
parfs. - -

In accordance with the provisions of the-
patent statutes, I have described the prin-
ciple of operation ¢f my invention together
with the apparatus which I now consider to

“ represent the best embodiment thereof; but

I desire to have it/understood that the ap-
paratus shown is only illustrative, and that
the invention can be carried out by other
means. :

What I claim as new and desire to secure
by Letters Patent of the United States, is:—

1. A turbo-generator set comprising lon-
gitudinally extending channel beams, {rans-

-verse annular heads formed- integral with

said beams, a shaft, 2 bucket wheel and rotor
mounted thereon, a cover for the wheel t}mt
is supported by one of the hends, a bearing
for the shaft carried by another head, a
stator located between and carried by the
beams, and. a second bearing for the shaft
carried by one of the beams.

2. A turbo-generator set comprising lon-

60 gitudinally extending channel beams, lo-

85

cated ‘one above the other, parallel annylar
heads that unite the beams, a single foot for
supporting the frame at one end, a pair of
feet for supporting the frame at the esner
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end, a shaft, a bucket wheel carried by the

shaft, and located in one of the heads, a
rotor driven by the shaft, and a removable

stator engaging the said beams and $upport- -

ed thereby, said stator being removable
through one of said heads. -

3..A turbo-generator set having a frame
‘co‘mprisin%
0

three parallel annular heads
united by i

bine wheel adjacent to the head at one end,
a generator between the other end head and
the middle head, and . ventilating fan in
the plane of said middle head. -~ -

4. A turbo-%enerator‘ set having ‘a frame
composed of three gnnular heads and longi-
tudinal beams, a tuybine adjacent, to one of
the end heads, a generator between the mid-

70

nfltudinal‘ channel beams, a tur- -

75

80

dle head and the other end head, a cover in- -

clesing said generator, a hollow foot having

air inlets; and a fan in the middle head for-
.drawing air through said generator.’

5. A turbo-generator set comprising rela-
tively narrow and longitudinally extending
channel beams located- one above the other,
heads for uniting the beams, a shaft, a rotor

-mounted thereon, a stator supported by the

inner and opposied faces of the beams, a
sheet metal cover which is wrapped around
the beams and engages them top and bottom

and also engages the heads at its ends, and
-detachable fastenings

for the edges of the
cOver. : E

6. A turbo-generator Liaving a frame com-
prising annular transverse heads and longi-
tudinal beams, a generator located between
¥wo of said heads and having a circular field
frame adapfed to pass through the opening

.in one of said heads, and a diaphragm at-

85.
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tached to said head -anfl filling said opening -

shaft.

7. A turbo-generato
prising three annular transverse heads and
longitudinal beams, a shaft extending cen-
trally through said heads, a turbine wheel
on sald shaft and outside one of said end
lieads, a fan on said shaft in the plane of the
middle head, a main bearing between said
fan and the turbine, s generator armature
on said shaft between said fan and the other
end head, a circular field frame concentric
with said armature, the opening in the ad-
jacent end head being large enough to ad-
mit said fan and ﬁelﬁ frame, a diaphragm
closing said opening, and shaft bearings in

and carrying a.bearijxg for the - generator

said diaphragm and in the end head adja-.
1 eent’to the turbine.

8. A turbo-generator set having a frame
composed of longitudinal beams arranged in
the same vertical plane, transverse annular
heads for uniting the beams, a removable
casing for the frame'that engages the beams
and «iso said heads, feet for Supporting the
*-ame, 8 conduit in one of said tget that sup-
plies air to the interior of the casing, and a
fan for withdrawing air from the casing. -

having a frame com-.
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_comprising top
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9. A turbo-generator set having a frame
composed of longitudinal beams arranged in
the same plane, transverse heads for uniting
the beams, a casing that rests on the beams
and also on the heads at its edges, a parti-
tion, a fan between one of the heads and the
partition, an air inlet opening into the cas-
ing on one side of said head, and a discharge
conduit formed in-one of said beams on the
other side of said head.

10. A frame for a turbo-generator set
and bottom beams, annular
heads connecting the beams, a tube forming
a pait of one head and through which steam
is exftausted, a stator for the generator that
is supported by and between said beams, a
cover attached to one head and forming a
chamber, a wheel in the chamber, a rotor for
the generator, a shaft for the wheel and ro-
tor, a bearing for the shaft carried by the
lower beam, and a second bearing for the
chiaft carried by one of the heads. ° :

11. A frame for a turbo-generator set
comprising top and bottom channel>shaped

beams that are relatively long and narrow,
annular heads that are formed integral with
the beams, a pair of feet for supporting one
end of the frame that are integral with one
of the heads and a beam, and a single foot

located at the other end of and integral with.

the lower beam, said feet forming a three-
point support.

12. A frame for
comprising top and bottom beams that are
relatively long and narrow, transverse annu-
lar heads that are integral with the beams, a
tube formed integral with one of said heads,
a pair of feet attached to the tube and dis-
placed ' laterally from the central plane of
the frame, and a single supporting foot that
is attached to one end of the lower beam.

In witness whereof, I have hereunto set
my hand this twentieth day of September,

1909,
RICHARD H. RICE.
Witnesses: ’
Jomax A. McMaxws, Jr.,

Caarues A. BArNarD.
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