No. 713,095,

'(N'

l/‘é/zzssﬁ'ﬁs o

Ga0%)

’ -@
s

0 Madel.)

L el

)

~ 4. A. HELLWEG.
STEAM TURBINE.

(Application filed Mar. 24, 1902.)

Patented Nov. i, {902,

ARIS PETERS CO., PHOTO-LITHD., WASHINGTON, b, G.

| " - Abozzeys.

Y

Wiealze: for

vWZ@ﬂf?

L]
-




IO

I5

20

UNITED STATES

PaTENT OFFICE.

JOHN A. HELLWEG, OF MILWAUKEE, WISCONSIN.

STEAM-TURBINE.

SPECIFICATION forming part of Letters Patent No. 713,095, dated November 11, 1902.

Application filed March 24,1902, Serial No, 99,641,

(No model.)

To all whom it may concern:

Be it known that I, JounN A. HELLWEG, a
citizen of the United States, residing at Mil-
wankee, county of Milwaukee, and State of
Wisconsin, have invented new snd useful Im-
provements in Steam-Turbines, of which the
following is a specification.

My invention relates to improvements in
steam-turbines; and 1t pertains to the con-
straction and arrangement of the severalrev-
oluble wheel-sections and their intervening
partitions and guide-flanges to each other and
also to the means of governing the speed of

the motor by automamcallv tht otblmw the ex-.

haust. |

The construction of my invention 1s ex-
plained by reference to the meompaﬁnyinﬂ'
drawings, in which—

I‘wme 1 represents a 1011”11][1(3111&1 vertical
secblon thereof. Iig. 2 1epresents one of the

- stationary partitionslocated between therev-
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oluble sections of the motor.

moved from theshatt.
ing a top view of a pmtlon of the guide-
ﬂano'es of the stationary partition and the
wheel - sections with " the inclosing case re-
moved, and Fig. 5 is a detail showing means
for connecting the exhaust-valve with a gov-
ernor of ordinary construction. |
Like parts are identified by the same ref-
erence-letters throughout the several views.
My turbine comprises a supporting-shaft

A, having journal-bearings at the respective

endsin thestandards B. Secured totheshaft

~ A are a plurality of wheel-sections C, all of
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which, except the last one in the series, are
provided with annular sleeves D. -

IE represents the annular partitions, which
are interposed between the respective wheel-
sections and are secnred at their peripheries
to the inclosing walls of the chamber F.

G is an inlet steam-pipe which communi-

- cates between the steam- generator and the
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steam-chamber H of the 13111 bine.

A series of annularflanges I are located be-
tween the steam - chamber H and the first
wheel-sections and also in the several parti-
tions which are interposed between the sev-
eral wheel-sections, by which the steam is di-
rected at right angles to the buckets J of the
wheel-sections, the buckets J being placed at

‘nearly right angles to those of the

| Fig. 3 repre-
~ sents one of the revoluble wheel-sections re-
Fig. 4is a detailshow-

flanges of
the stationary partitions, as indicated in Fig.
1, whereby the steam acts against the buckets
of the wheel-sections w1th the hwhest effi-
clency.

Heretofore it has been common in the eon-
struction of steam - turbines to make each
wheel-section and intervening partition be-
tween the inlet and the exhanst sucecessively
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larger than the first with a view of providing

a larger area for the contact of the steam as

‘it expanded in passing through the turbine.

By the construction shown, however, this or-

‘der is reversed, and the steam 1s led first to

the wheel-sections of thelargest diameter, and
said wheel - sections are made successively
smaller as they approach the exhaust, where-
by a very important object is attained.

It is a well-known fact that the velocity of
steam is in proportion fto its temperature and
pressure. I have for thisreason reversed the
usual order of the wheel-sections, as stated,

whereby the steam 1s first blouﬂ‘hb in conta,ct |

with the largest wheel-sections near their pe-
ripheries, where the same has 1ts highest ve-
locity, when it passes on to the next wheel-

sections,which are made successively smaller
| to cor 1espond with the diminished velocity of

the steam as its temperature is lowered.
Thus it is obvious that when the steam i1s at

1its highest temperature and greatest velocity

it acts upon that part of the turbine which
moves with the highest speed, and when it
has lost a porblon of its velocity by friction
and cooling it is brought in contact with that
part of the turbine which moves with a less
velocity, whereby the efficiency of the steam
in passing through the turbine is greatly in-
creased. To pr 0V1de however, ftor the free
escape of the steam from the tm bine and pre-
vent the same from being throttled when pass-
ing through the f‘rulde-fa,nﬁfes of the parti-
mons as it ez.u_pa,nds the number of apertures
in the stationary partitions are successively
inereased from the inlet toward the exhaust

end of the turbine corresponding with the in-

creased volume of the steam.

Heretofore it has been common in this ¢lass
of engines, as well as the ordinary steam-en-
gine, to locate the steam-controlling valve
and governor at the inlet steam-duct of the

| engine, whereby the pressure and tempera-
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ture of steam in the engine are diminished, as | wheel-sections: anannular channel formed in
the throttle-valve controlled by the governor | the inclosing case of said wheel-sections, reg-

1s closed and whereby when said steam-valve
1S opened a certain interval of time elapses
before the steam acts with its original pres-
sure and temperature upon all of the buckets
of the turbine, while by throttling the ex-
haust and leaving the inlet steam-ports open,
as shown and described, the pressure and
temperature of the steam in the turbine re-
main constant and are not diminished by
throttling the exhaust and retarding the
movement of the turbine. To prevent the
escape of steam past the peripheries of the
wheel-sections and to provide for lubricating
and packing the same, the periphery of each
wheel-section is preferably provided with an
outwardly-projecting flange I, which regis-
ters with and operates in a corresponding
channel I.. The channel L is made slightly
larger than the flange I{, whereby an annular
space 18 formed in said channel for the recep-
tion of oil, which serves the twofold purpose
of lubricating the wheel-sections and as a lig-
uid packing to prevent the passage of steam
between the wheel-sections and their inclos-
ing case.  The several channels L are con-
nected with an oil-duet M through the branch
ducts N, whereby all of said annular chan-
nels may be lubricated simultaneously by
pouring oil into the upper branch duect N of
sald series. -

O represents the exhaust-duaect, which is
provided with a steam-controlling valve P.
The steam-controlling valve P is connected
with a governor U of ordinary construction
through the arm Q, link R and elbow crank-
lever S. The governor U is connected with
a driving-shaft A of the motor through the
pulley T and belt V in the ordinary manner.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s— |

1. In a steam-turbine, a wheel-inclosing
case; a longitudinally - arranged revoluble
shatt, centrally located in said case; a plural-
ity of wheel-sections affixed to said shaft, of
successively less diameter from the inlet to-
ward the exhaust port of the turbine; a series
of radial blades arranged at an angle to the
line of movement of said wheel-sections; a
plurality of stationary partitions respectively

located upon the steam or inlet side of said

wheel-sections; a plurality of radial guide-
flangeslocated in said partitionsand arranged
at an angle to the blades in said wheel-sec-
tions.

2. In a steam-turbine, a wheel - inclosing
case; a longitudinally - arranged revoluble
shaft, centrally located in said ecase; a plural-

1stering with, and for the reception of, said
annular flange; means for applying a lubri-
cant to sald annular flanges within said chan-

nels; a plurality of stationary partitions, re-

spectivelylocated upon the steam orinlet side
of said wheel-sections; a plurality of radial
guide-flanges located in said partitions, and
arranged at an angle to the blades in said
wheel-sections.

3. In a steam-turbine, a wheel -inclosing
case; a iongitudinally -arranged revoluble
shaft centrally located in said case; a plural-
ity of wheel-sections affixed to said shaft, of
successively less diameter from the inlet to-
ward the exhaust port of the turbine; a series
of radial blades arranged at an angle to the
line of movement of said wheel-sections; a
plurality of stationary partitions respectively
located npon the steam or inlet side of said
wheel-sections; a plurality of radial guide-
flanges located in said partitionsand arranged

at an angle to the blades in said wheel-sec-
tions; a steam-controlling valve located in

the exhaust-duct of said turbine; a governor
for controlling the escape of said exhaust-
steam; meansforcommunicating motion from
the shaft of the turbine tosaid governor; and
means for communicating wmotion from said
governor to said steam-controlling valve.

4. In a steam -turbine, a wheel-inclosing
case; a longitudinally - arranged revoluble
shaft, centrally located in said case; a plural-
ity of wheel-sections affixed to said shaft, of
successively less diameter from the inlet to-
ward the exhaust port of the turbine; a series

70

/5

30

Q0

95

10O

of radial blades arranged at an angle to the

line .of movement of said wheel-sections; an
annular flange formed on the periphery of
sald wheel - sections; an annular channel

| formed in the inclosing case of said wheel-

sections, registering with, and for the recep-

| tion of, said annular flange; means for apply-

ing a lubricant to said annular flanges within
said channels; a plurality of stationary par-
titions, respectively located upon the steam
or inlet side of said wheel-sections; a plural-

| ity of radial guide-flanges located in said par-

titions, and arranged at an angle to the blades
in said wheel-sections; a steam -controlling
valve located in the exhaust-duct of said tur-
bine; a governor for controlling the escape
of said exhaust-steamn; means for communi-
cating motion from the shaft of the turbine
to sald governor; and means for communi-
cating motion from said governor to said
steam-controlling valve, all substantially as
and for the purpose specified.

In testimony whereof I affix my signature

1ty of wheel-sections affixed to said shaft, of | in the presence of two witnesses.
successively less diameter from the inlet to-
ward the exhaust port of the turbine; a series
of radial blades arranged at an angle to the
line of movement of said wheel-sections; an
annularflangeformed on the periphery of said |

JOHIN A. HELLWEG.

Witnesses:
JAS. 3. ERWIN,
E. P. HAYES.
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