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To all whom Tt may concern:

Be it known that I, OscAr JUNGGREN, a citi-
zen of the United States, residing at Schenec-
tacdly, 1n the county of Schenectady and State
of New York, have invented certain new and
useful Improvements in Relief Mechanism for
Elastic-Fluid Turbines, of which the follow-
Ing 1s a specification.

Owing to the variations in load on a multi-
stage turbine of the elastic-fluid type there
are times when the pressure on the wall or
diaphragm which separates the wheel-com-
partments exceeds the predetermined amount.
T'his excess pressure is due to an increase in
the volume of steam delivered by the nozzle
or nozzles or nozzle-sections to the compart-
ments of which the wall or diaphragm forms
a part and 1s usually due to an increase in load
on the turbine which causes the governing
mechanism to admit more motive fluid—as,
tor example, by opening one or more sec-
The particu-

~lar form of governor used to regulate the
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machine is immaterial, the point to be con-
sidered being the protection of the wall or
diaphragm from injurious pressures.

Theobjectof the presentinventionis to pro-
vide a relief mechanism which is simplein con-
struction and reliable and efficient in opera-
t1on.

Between one stage and the next are one or
more valves, which to distinguish them from
the governing or regulating valves 1 term
" by-pass valves,” which open under a prede-
termined condition as to pressure. The valve
or valves may be weighted in any suoitable
manner and may be arranged to operate si-
multaneously or successively, as desired. T
preferto have them operatesuccessively, since
by so doing a more nearly even pressure will
be preserved in the wheel-compartment. The
motive fluid in order to prevent its effect be-
ing lost when the valve opens is discharged
Into a succeeding shell or compartment of
lower pressure. This discharge is preferably
into the adjacent shell of lower pressure in
order to e_feetwely utilize the fluid:; but it
can take place into a shell which is more re-
mote, 1f desired. This discharge can take
place directly into the shell, in which case it
doesnouseful work in passing; butit is pref-

erable to dlschawe it throua‘h what 1 term
auxﬂlary & nozzles, that are

b b

overload? or

normally inactive and are prevented from re-
celving fluid directly from the main steam-
space of the compartment. In this way the

‘excess steam from one shell or wheel-com-
partment 1s made to do useful work in pass-

ing to a shell or shells of lower pressure.
The first stage or shell is provided with

suitable nozzles or fluid-discharging devices

and a governor of any approved type to com-

pensate for load changes. One or more of
the stages or shells of lower pressure are pro-
vided with as many main nozzles or discharg-
ing devices as are necessary for average load
conditions, which nozzles may be In perma-
nent open communication with the shell and
receive steam directly therefrom or they may
be valved, as desired. In addition to these
nozzles are overload or auxiliary nozzles,
which are closed to the steam-space of the
shell and receive steam only through the
weighted by -pass valve or valves. These
valves-are set to open under a predetermined
increase in pressure. When more than a sin-

cgle valve is employed, the weights on the

valves differ, so that they operate succes-
sively. In other words, the auxiliary or over-
load nozzles are in a connection or conduit
from one stage to another and are controlled
1n their action by an automatic valve.

To reduce the strain on the parts and also

to simplify the construction, the main and
auxlliary nozzles are separate structures, and
for certain types of turbine, especially large
sizes, 1t will be found advantageous to form
the main nozzles on one part of a segmental
bucket-wheel
1ary nozzles in a separate part or segment of
the same shell. They may, however, be sup-
ported in a different manner, it desired.
- The by-pass valve may be mounted in a
separate casing that is attached to the exterior
of the main casing or shell, in which case it
1S readily accessible.

One or more rows of wheel-buckets may be
provided for each stage, depending upon the
character of the nozzles or ﬂmd distributing
devices.

In the accompanying drawmgs, which 1llus-
trate one embodiment of my invention, Fig-
ure 1 1s a partial vertical section of a two-
wheel-per-stage turbine; and Kio. 2 is a hori-
zontal section of the same, taken on a plane
just above the upper diaphragm.
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1 represents the casing of the machine,
which is provided with a top or cover 2 and

one or more walls or diaphragms 3. Between

the cover and the upper diaphragm and be-
tween adjacent diaphragms are bucket-wheels
4 for fractionally abstracting the velocity ot
the fluid-stream due to the nozzles. In the
present illustration two rows of wheel-buck-
ets are provided for each stage, with a row of
intermediate buckets 5 between each pair of
wheel-buckets. The function of these inter-
mediate buckets is to receive steam from one
row of wheel-buckets and after changing its

direction discharge 1t properly against the

adjacent row of wheel-buckets. The upper
cdiaphragm 3, owing to the high pressure to
which 1t 1s subjected, 1s made smaller than the
other diaphragms. Situated below and sup-
porting the diaphragm 3 is an overhanging
projection 6, formed on a segment of the
wheel-casing. In the projection 1s formed a
nozzle, which 1s composed of a plurality of
closely-associated sections. The nozzle may
be of the expanding or non-expanding type.
The lower-pressure diaphragms are mounted
on small shoulders formed on the inside of
the casing and are provided at one or more
points near their peripheries with nozzles 7,
which are preferably of the sectionalized type
and may or may not expand between the re-
celiving and discharge orifices, as 1s desired.

Referring to Fig. 2, the arrangement of the
second-stage nozzles will be seen. The casing
1 is divided into sections. In thepresentillus-
tration four of these sections are shown and
the lines of division between sections are in
radial planes. 8 and 9 represent the maln
nozzles for supplying elastic fluid to the
bucket-wheel of the second stage, it being
understood that the first stage has been re-
moved 1n this figure for the purpose of illus-
tration. HKach of these nozzles is of the
sectionalized type and is composed of five
sections, each section being provided with
a suitable bowl 10, which delivers steam or
other elastic fluid to the nozzle-orifice. The
nozzles are situated diametrically opposite
and are of sufficient capacity to handle the
normal load on the turbine. The nozzles
on the subsequent stages are designed to
handle the increased volume of steam at the
recduced pressure. Situated at suitable points
with respect to the main nozzles are overload
or auxiliary nozzles 11 and 12. These noz-
zles are formed 1n sections of the casing sepa-
rate from those sections which carry the main
nozzles. The object of this arrangement is
to prevent the weakening of any one of the

casing-segments by cutting away a consider-

able mass of metal, as would be the case if all
of the nozzle-sections were formed therein.
The main nozzles 8 and 9 are in permanent

communication with the upper wheel-cham-
ber 13, Kig. 1.
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The auxiliary nozzles are permanently cov-

ered by a plate or other suitable means 14,

and adjacent thereto the wheel-casing is cut
away to form a passage 15, which forms a
part of a by-pass connection around one of
the diaphragms. Situated below the passage
15 1s a second passage 16, Fig. 1, which dis-
charges fluid into all of the bowls 17 of the
auxiliary or overload nozzles.

In order to control the passage of fluid from
one wheel-chamber to the next and to relieve
the pressure on the diaphragm, an automatic

‘by-pass valve 1s provided comprising a pils-

ton - like portion 18, which engages with a
conical seat on the partition 19. The piston
1s welghted or held against its seat by a coiled
compression -spring 20. The lower end of
the spring 1s supported in the cup-shaped
abutment 21, that may be adjusted by a screw
22. The screw is carried by a detachable
plate 23, and when 1t is desired to remove the
valve for the purpose of inspection or repair
this plate, together with the abutment and
spring, are removed, and by inserting ascrew-
threaded rod 1n the projection 24 the piston
can be withdrawn, 1t being understood that
this piston makes a close fit with its inclosing
cylinder. The piston-valve is arranged in a
manner similar to an ordinary pop safety-
valve—that 1s to say, it does not open until
the pressure exceeds a certaln amount and

when once opened it remains so until thereisa

considerabledecrease in steam-pressure. This
effect 1s obtalned by beveling the end of the
piston.
the valve when closed 1s somewhat less than
when open. | |
In order that the pressure on the piston
may be In a measure balanced, a passage 25
1s provided which opens the cylinder-space
back of the piston to the wheel-chamber 26.
Under normal conditions the valve 1s in the
position shown, but when the pressure with-
in the upper wheel-chamber 13 exceeds a pre-
determined amount the by-pass valve opens
and motive fluid 1s permitted to flow through
the passages 15 and 16 into the auxiliary noz-
zles, the latter being arranged to effectively
discharge the fluid against the bucket-wheel
mounted in the wheel-chamber 26. One or

more of these by-pass valves may be provided
I find 1t convenient in the

for a given stage.
present embodiment of my invention to pro-
vide two such valves and to adjust them differ-
ently, so that they will operate. successively.

Referring to Fig. 2, 1t will be seen that the
by-pass valves and their casing 27 are situated
diametrically opposite, and the latter are bolt-
ed to the main casing so that they can readily
be attached and removed. 28 represents the
main shaft, and 29 a packing, which prevents
motive fluid from escaping from one wheel-
chamber to the next without performing use-
tful work. 38 represents the upper diaphragm,

el

...................................................................

In this manner the effective area of

-----------------------------------------

65

70

75

30

QO

95

1C0

10§

110

115

120

125




IO

L5

20

25

30

35

40

45

50

55

60

803,829

which is provided with suitable strengthen-
ing-ribs, some of which are provided' with
screw-threaded holes 30 to receive eyebolts,
the latter being used in assembling and tak-
ing down the maohme.

In accordance with the provisions of the
patent statutes I have described the principle
of operation of my invention, together with
the apparatus which 1 now consider to repre-
sent the best embodiment thereof:; but I de-
sire to have it understood that the : apparatus
shown is only illustrative and that the inven-
tion can be carried out by other means.

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s—-

1. A multistage turbine, containing a dia-
phragm or wall wheels and dlSChaPG‘IHC‘ de-
vices, 1n combination with a valve which opens
under a.predetermined pressure on a dia-
phragm and discharges motive fuld from one
staO'e into another.

A multistage turbine, moludme a wall
or dmphrawm betweeo etawes in oombmatlon
with discharging devices Wthh are normally
inactive, and a valve which opens under pre-
determmed conditions and discharges fluid
into the sald devices.

3. A multistage turbine, comprising a wall
or diaphragm between staO'es and nozzles for
supplying fluid to the Wheels 1n combination
with a valve which opens and discharges mo-
tive fluid from one stage to another When the

nozzles are incapable of ha,ndlmg the requisite

amount of fluid and the pressure on a dia-
phragm exceeds a certain amount.

4. A turbine comprising a casing and a dia-
phrao*m or wall for separating it into stages,
in combination with a passage leading from
one stage and 1nto another, and an automatic
valve sﬂauated outside of the casing for con-

r'ollmcr the flow of fluid through the passage.

A turbine comprising a casing and a dia-
phl agm or wall for separating it into stages,
n oombmatlon with a passage leading from
one stage and intoanother, an automatic valve
for COHEI’O”IHU‘ the flow of fluid through the
passage, and a passage which communicates
with the space back of the valve and also with
a stage of lower pressure than the first for as-
sisting to balance the valve.

6. A turbine comprising two or more stages,
each stage contalning a bucket- wheel, nozz][es
which are in open communication Wlth one
stage and discharge motive fluid therefrom
agalnst the wheel of the adjacent stage, in com-

bma,tlon with auxiliary nozzles whloh are situ-

ated between stages and are closed to the stage

of higher pressure, and means for supp]ymcr
fiuid to the auxiliary nozzles under predeter-

mined conditions.

7. In a multistage turbine, the combination
of bucket-wheels, main nozzles which are in
open communication with one stage and dis-
charge into another, auxiliary nozzles ar-

ranged to discharge fluid into the same stage
as the main nozzles a means closing the aux-
ililary nozzles ag ainst the ﬂmd-—supplv of sald
stage, and a valve which controls the supply
of fluid to said auxiliary nozzles.

8. A multistage turbine, in combination
with valves which control the passage of fluid
from one stage to another, and operate suc-

cessively under changes in pressure.

9. A multistage turbine, in combination
with a plurality of valves which control the
passage ot fluid from one stage to another and
operate successively under changes in pres-
sure, and auxiliary devices each of which re-
celves fluid from a valve.

10. In a turbine, the combination of a sec-
tional casing, containing a wheel -compart-
ment, a main nozzle carried by one section of
the casing, which is in open communication
with the wheel-compartment, an auxiliary noz-
zle carried by anothersection which is closed to
the wheel-compartment, and a valve which au-
tomatically opens and discharges fluid into the
auxiliary nozzle when the pressure in the com-
partment exceeds a predetermined amount.

11. A multistage turbine comprising a cas-
ing, bucket - wheels and separate chambers
therefor, and nozzles for discharging fluid
against the buckets, in oombmatlon w1th a
b,V -pass valve for dlsoherging fluid from one

‘wheel-casing to another, and a casing for the

by-pass valve which is attached to the main
turbine-casing.

- 12, An elastic-fluid turbine comprising
bucket-wheels, a diaphragm or wall for sepa-
rating one wheel from znother, and devices for
discharging fluid against the wheels, in combi-
nation with a plurality of auxiliary nozzles or
nozzle - sections, and a by - pass valve which
opens when the pressure in one wheel-com-
partment exceeds a predetermined amount
and discharges fluid from said compartment
through all of the auxiliary nozzles or nozzle-
seotlons

13. An elastic-fluid tul‘b_ine which is divided
into stages and i1s provided with means for
discharging fluid from one stage to another,
In combination with a valved conduit separate
from the normal working path of the motive
fuid through which the fluid is discharged
when the pressure in a given stage exceeds a
predetermined amount.

14. An elastic-fluid turbine which is divided
into stages and is provided with a nozzle for
dlsohzrﬂ’m(r fluid from one stage to another,
1N oombmatlon with a second nozzle normzlly
inactive, and a valved conduit separate from

the normal working path of the fluid which

discharges fluid into the second nozzle when
the pressure in a given stage exceeds a pre-
determined amount.

15. An elastic-fluid turbine divided into

stages and provided with main nozzles or dis-
- charging devices, in combination with auxil-
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iary nozzles or discharging devices which are
normally inactive, and discharge into a stage
of lower pressure, and a conduit separate tfrom
the normal path of the working fluid which
discharges to the auxiliary nozzles.

16. An elastic-fluid turbine which 1s divided

into stages and is provided with buckets and

fluid-discharging devices, 1n combination with
successively-operatinge valves which respond
automatically to variations in shell-pressure.

17. An elastic-fluid turbine which is divided
into stages and 1s provided with means for
discharging fluid from one stage to another,
in combination with conduits separate from
the normal working path of the motive fluid,
and valves for the conduits which are adjusted
to operate successively. |

18. An elastic-fluid turbine comprising a
wheel-casing made 1n sections with main noz-
zles carried by one section of the casing, and
normally idle auxiliary nozzles which are car-
ried by a different section. |

19. In an elastic-fluid turbine operating by
stage expansion, a series of automatic valves
between two wheel-compartments which are
adapted to operate successively to admit pres-
sure to the succeeding stage, when the fuid-
supply to the turbine varies.

803,829

20. In an elastic-fluid turbine operating to
fractionally abstract the velocity of the fluid-
pressure, wheel-compartments, passages form-
ing conduits between said compartments, and
a series of automatic valves to interrupt the
flow of fluid through said passages which sue-
cessively open and close sensitive to a varying
Internal pressure.

21. In an elastic-fluid turbine operating by

stage expansion, a plurality of normally closed

passages which when opened form conduits
for the fluid between stages, means to nor-
mally close said passages to create definite
pressures in the several stage-compartments,
which pressures automatically maintain them-
selves by controlling means to open said pas-
S30es8.

29. In an elastic-fluid turbine operating by
stage expansion and having a plurality of pas-
sages between stages, a separate stage-pres-
sure-actuated.valve for each passage. |

In witness whereof I have hereunto set my
hand this 26th day of September, 1903.

OSCAR JUNGGRIN.

Witnesses:
C. K. PLOEMSSEN,
N. O. Zromn.
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