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To all whom it may concern:

ye it known that I, Joun P. Nmowow a, subject of

the Czar of Russia, 1efs1d1n0' at Pittsburg, in the county
of Mlmhenv and State of Pennsylvania, have invented
certain new and uselul Improvements in Steam-Tur-
bines and Regulating Means Therefor, of which the fol- j
lowing is o specification. | o
This invention contemplates certain new - and useful
improvements in turbines of either the reaction or im-

pulse type and the aim of the invention'is to develop &

double twrbine unit, the imvention being compre-
hended in a turbine structure embodying two main
parts each of which 1s mpa,ble of working separately or

hotlr together, 11n(1e1 the automatic and common regit-
lation of & main throttling V&h@ and centrifugal or .

other governor, both parts being connected and discon-
nected ‘mtmnm“{mlly by means of a.controlling wuh e,

“all as will be hereinafter fully descr ibed.

A further ob]ect of the invention 1s to pr ovide an im-
proved means whereby the turbine will be efficient and
able to withstand any work up to an overload.

It is well known that turbines as ordinar ily con-

structed, when running under light load, say below

one-hali the normal, have usually very low efliciency,
due to the fact that the steam is throttled before aclinit-
tance into the first rotary disk with blades. |
crease in the kKin etic efficiency 1s overcome and compen-
sated for in my turbine owing to the fact that steam 1s
admitted with full pressure under full load in both parts

of the turbine and under one-half load (and below) un-

der full load in one part only of the turbine, the
efficiency thus being very high fm VLI‘} large wmkmg

- hinits.

For a full descr 1pt1011 of the invention and the 1]191113
thereof and also to acquire a knowledge of the detals of

construction, relerence is to be had to the i{}llowmfr de-

seription and accompanying dmwmﬂ'a in which:
Figure 1is'a longitudipal sectional view of a turbine

of the reaction type, eitthodying the improvements ot

my invention, thé ravoluble parts being shown in side
elevation or in ounthine.
view on the line =z of Fig. 1.

Fig. 4 is a par-

v t,nhjon Figs. 5 and 6 are {ransverse. qectmnul VIEWS

| thermi on the lines y—y and z—zrespectively of Iig. 4.
718 2 detail side elevation of the valve ehest 111115a.

14 12,
trate d in Fig. 4. Fw 8 is o diagrammatic view of some

of the blades of the impulse turbine illustrated in Fig. 4

Corresponding and like parts are e referred to.1n Lhe

'tollowma description and indicated in all the views of .
- the worm gear shown.

the drawings by the same veference characlers.

-
1
-t

Speciﬁc&tion' of Letters Patent.

m r—— ——— N ——

!
hiereinalter prescribed.

This de-

Tig. 2.s & transverse sectional |
Fig. 3 1s an onl.:ubed'
detail sectional view of the ‘:(}1{*'1101[1 for clevating one of
the valves, and 118 ‘concomitant parts.
tial side elevation and a par tial scetion of a turbine of the
impu,lsv {ype cmbodying the improvements of my in-

Referring to the dmwmga the numeral 1 d@ﬂlﬂ*ﬂatﬁ‘% -
the turbme case tnrough the endsof which the umvmw I

Pa,tented .&:ug* 6, 1907
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shait 2 extends, the ends of qmd shalt, bemﬂ' journaled in .

boxings or bearings 3 and one end of the shaft being cx-
tended in the thrust bearing 4
regulation bv means of serews 5 or similar devices, so
‘that the entire revolving part of the turbine may be ad-
justed properly relatively to the stationary p;ut or case.

8 designates stuffing boxes in the ends of the case, .

through which the shaft extends, and 7 designates pas-

_sages for the admission of water or other cooling me-

dium, supphecl from any desired source, (not shown).

The case 1 is provided intermediate of its ends and

preferably at its middle with a solid portion or peu tition
8 containing stuffing channels and dividing the case into
two separate paris, designated A and B~ respectlvely

‘pass fron one part of the turbine into the other, except as

of the turbine includes two sets oi revoluble blades,

] .
between stationary blades one set being larger than the -

other and the larger set belng located uutemwat the

set of smaller diameter being dtblﬂ'ﬂaltd 9 and the
lareer set 10, in both parts of the turbine respectively.
And the ease is, ag best shown in Fig. 1 _shaped to accu-

rately accomn modale the respective sets of blades of dif-.
The steam chest 11 is divided by the .
wall 12 into two compartments ¢ and D, and the com-

Aforent diameters.

parfuient D is in direct and opet communication with
the steam in the pipe 13.  In the wall or par (itton 124
port 1s formed to establish communication between the
compartment D and thv u}mpmtmvmb and forthe pur-
pose of controlling (hais cmum‘ummbmn 1 have pmvulod
the puppet valve 14, which is cup’ shaped, as shown,

and fits within the port, and is provided with a stem. I5-

secured al its upper ond - the bell crank lever 16.
Thisin turnis connec Lod bymmm of the long muhnall\
ext emlble link 17 with another bell crank 18 fulerimed
“on the upwardly extending arm of a lrame or bracket.

4 that 1s suscepuble of

Tach of these scparate parts.

70
~The stufhng channels insure that the steam shall not

80

Q4.

19, a,nd thebell crank 18 haﬁ; 011{1 of s qu ASYIE pwm- |

a,llv connected - to the lever 20 at one Llld thoeother end
of said lever being (hw(‘lly connectoed to the collar of
the centrifueal governor 01 11*{}'111{1,&}1

, which auto-

95

nmt,lmlly actuates the valve 14 to ;u:hm im any ¢ eiven

load the nec Cssary volume of steamin the ¢ ompartnent

¢ of the steam chest. -In order-to overcome or awul
hiﬂblldll]“ sl friction of the ooV vmmw nwclhmmn foad -

ing to the valve 14 1 provide the {lupendmn arm 22
whic h has a strap 23 encireling an-eccentric on the drive
shaft 2, so that as the shalit votates, the valve 14 will be

‘mused to continuously pulsate or vibraté within ifs

seab. i1 desired, a rod 24 may elwa.% yhie same eceent F1C

‘as the arm 22 for the purpose of operatinga w dter pump.
The shaft of the centrifugal governor or reguiator 21 1s

entraﬂed Wltht hadrive alm, 21in the me..ﬂ manneras by

ThL uunpmtmem (ol Lthe steam chest werves tor both
p wis A and 1Bof the turbine, but Lllt {mly open poxts

116
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~pressure of the condenser, and running in vacuo, hqe no

in expansion,

o

leading thereirom to the revoluble elements of the tur-
bine is that communication hetween the steam chest
| In the present instance this open com-
munication is effected by means of the port 25 which is

always opén and leads into the annular steam chamber
2.

C of I‘-he-etfee,lu;l chest, to operate the part A alone, the

came will'pftee freely into the chamber 26, thence into-.
the series of blades 9 and through the same and thence
{hrough the. hwer series of blades 10,
finally passing into-the exhaust chamber 27 and out

through the exhaust port. 28 into the condenser (not
shown). - In passing from the high pressure series of
blades 9 to the low pressure series 10, the steam enters
the low pressure chamber 29 which is in communica-

“tion with the annular channel 30 around the smaller

series of packing channels, by means ef the Cross pas-
sage Jl. |

Ag hoth parts A and B of my 1111p10ved turbine are -

essentially  similar, differing only in the automatic
means for Ceuplmn them togetheror dl%COIlIleCtIII‘iT one

from the other, I have deemed it necessary to describe

only the part '\ with 1eepect to its revoluble elements
and mterior almnnemepte _

From the deefuptlen up to this pmm it 1s ev1dent
that the axial pull produced by the steam in the reac-
tion turbine when only one part is working, is counter-
balaneed by the surface of the packing channels whiclh

are equal in diameter:to the turbine steam chamber 26

and the surface of the first blades of the high pressure
sorios.  Furthermore, the larger surface of the solid

intermediate portion of the case, designated 8 in Fig. 1,

will caunterbalance the axial pull or strain in that por-
tion of the turbine containing the low pressure blades
10 bhecause the steam from the intermediate or low
pressure steam chamber 29 may affect the surface of the

cehtral portions of the solid part 8 by means of the cir-

cular channel 30 gs such channel is in communication

with the low pressure chamber 29 through the instru-

mentality of the cross passage 31,

As shown best in Fig. 1, both pe,rte A end B ef 111y';

improved turbine have thelr exhaust passages connect-

ed together by meansof the pipe or channel 32. Hence,

when only one part is working, the other is under the

loss from steaw friction.

As stated at the outset of this epeelﬁcetlen one of the |

primary objects of my invention is to provide means for
automatically connecting the two parts A and B to-
gether, so thata double turbine unit may be developed.

This result is accomplished. by means of a- valve 33

which controls the communication between the com-
partment C of the steam chest and the revoluble ele-
ments of the part B, said valve when open allowing the
steam to pass through into.the part B through the port
25°. The valve 33 is controlled and- operated by

‘means of @ solenoid 34 which preferably has two coils,

. to wit, one main coil, in series with the line (or teLen '
6O

from the secondary coil of a series transformer) and an-
other coil in shunt. As the electric current increases,
for instance, in load te a certain point, the scries coil

hecomes cnergized and draws up the plunger 35 which

is secured to the stem of the Vﬂ.h"(‘ 33, thereby opening

the valve 33 and admitting steam. frem the ~compart- 1

Hence it wil] beseen that asthe steaw is permitted
to pass, by means of the valve 14 into the compartient .

ports 43.

862,187

ment C of the steam chest into the part B of the turbine.

As it'is incumbent upon the main govérnor 21 to regu-
late the steam pressure for hoth sides or parts A and B of
the turbine alike, the valve 33 is designed to have only

two’ ]_)USltIOIlS 11f11nely, fully closed or fully opened,
and it is of such size as to allow .the steam to flow into

the part B under full pressure thereby fwouhnfr ANy

throttling effect upon the steam.

70

In view of the fact that the magnetic pull is much |

stronger for a short distance than a long one, the solen-

oid will release the plunger 35. again, under a heavier
load than that which is necessary to draw the plunger
up.
exists any unbela,nced condition for said plunger.
The valve 85, as shown closes by its own weight, but

it is nmmfeet thef 2] eprmg may be added if {0 und. Neces-

sary.

suitable’ centrellmg mechanism such as a double throw
switch, so that the .eperat_er may introduce o current

into the auxiliary shunt coil either with or against the

series coil, thereby increasing or -decreasing the mag-
netic force of the solenoid. If desired, and found neces-

sary, the valve 33 may also be operated manually by’

means of a. hand wheel 86, as best shown in: Fig. 3.

mounted with screw threaded engagement on the
threaded portion of the valve stem, so that by turning
the hand wheel down until’it strikes a lug 37 projecting

forwardly from one arm of the supporting bracket 38

and thence continuing the rotary movement of the

‘hand-wheel, the valve may be raised. Under ordi-
ATy cendltlene when this hand wheel is not in use, it,

must be raised relatively to the stém of the valve so s
to not interfere with the electric actuation of the velve

In addition to the funetlen of automatically coupling
together the parts A and B of the turbine, the solenoid
34 is arranged to eutemetlcally admii steam to both

the low and high pressure sets-of blades so that the tur-

bine may work up to an overload. Under overload,
with corresponding increase of current, the eeleneld
‘34 pulls the armature 39 dewnwerdly This armature

is mounted upon the arm of a lever 40 fulerumed in-
termediate ‘of its ends and spring returned. as shown.
The lever 40 1s connected by means-of a pin and slot to
the stem 41 ef an over load valve 42 controlling two
__ Theee pOltS establish communication: be-
tween the compartment C of the steam chest and the
two passages having open communication by means of
two ports 44 with the two channels 30 and 30°.

29 and 29%, it is obvious that when the valve-42 is

“opened, high pressure steam will be admitted directly

to the low pressure blades 10. As these blades are of

. larger size than the high' pressurc-blades 9-in view of

the fact that under etdnmry conditions they work un-
der half expanded steam, it 1s manifest that: Lho turbine,
may develop more energy and thus work ilp toan over.
load, by the arrangement deseribed, provided of course
that the valve 14 is of suflicient, size to nﬂnw Hm addi-
tional or extra steam, to flow,

Thercfore, there ismo point of load in which there -

As
these channels communicate by means of the CroSS pas-
~sages 31, 31* with the low pressure admission chambers

Y

~ The shunt coil 1s prewded in eddltlen to the series
coil in order that the valve 33 may be operated from a
switchboard or the like, if neeeeeery, by means of any

90

This hand wheel operates-to raise the valve by being _'
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ble to turbines of the impulse type as well as those of | magnet and steam will be ther_e‘by' admitted into the |
the reaction type, one embodiment of which latter type | annular channel 48 and thence through the cross pas-
has been hereinbefore described. - As an adaptation, | sages 49 into the remainder of the blades’ circum-

of the invention to a turbine of the impulse type, ref- ference, so thatthe full force of the steam will be di-
erence is to be had to Tigs. 4, 9, 6, 7. & 8 of the draw- rected against the blades. | . |
ings. Here the two parts A’ and B/ are substantially | - From the forecoing description in connection with

alike as to their revoluble and.other interior elements, | the accompanying drawings, it will be seen that I have
the case 1* being divided mto two substantially equal provided an improved turbine embodying a double

parts as shown, by means ol the central ablitment

partition 8 of the case, the shaft 2° extending through the one case, both capable, by automatic regulations,

or | turbine unit or two distinct and ‘separate parts in

70

79

the ends of the said case. The steam chest 11%, fur- of '-operatihg_ together. and of being disconnected one

thermore, is divided into the two compartments

¢ | from the other so that one alone may run, and that I

~and DY, the latter being connected to-the steam supply | have provided means in the regulating apparatus to ac-

15

pipe 132, -The steam is admitted into the high pr

es- | complish this purpose, ail combining to effect econo-

<ure chamber 26* by the opening of the valve 14° and | mies in the installation and maintenance. For in-
the expanded steam €scapes trom the exhaust cham- | stance, in an electric plant, instead of using 1wo sepa-

bers 272, throuch the exhaust port 282, all substantially | rate turbo-generator units, both in parallel for heavy

‘like the construction heretotore described with respect ‘night load, and shutting down one unit at day time,’
to the reaction turbine. In this modification, each || my turbine may he used, as it will perform automatic-

20

25

30

40

part A and B’ of the turbine includes rotary blades

45 } ally, as hefore set forth, both day and night equally

and stationary blades 46 and 47, the latter being of noz- with the same degree of efficiency. It is therefore evi-
e formation as illustrated in I'ig. 6, nd the interme- | dent that the cost of my turbine will be much less than
~ diate stationary portion of the turbine case, 8+ is pro- | the cost of two separate units for the same work. |

vided with an annular clls}'nnel' 48 communicating by Having thus ‘described the invention, what 1s
ineans of crogs passages 49 with the stationary blades 47. |.claimed as new i8: | | | |
- As best shown In Figs. 4, 6 and 8, the chamber 26* |- 1. In a turbine, the combination of a driving shaft, 130

communicates or Opens into the f{irst series of blades for | distinet revoluble elements mounted in common upon said

only a sectional part ‘of the

moeans of cross passages 26°, whercas under certain con-

circumference -thereqf,*by' shaft, means for admitting steam to one of said nnits, and

neans automatically aoverned by e load for admitting
the steam to both of said units simultancously. |

ditions as will be herein after specified, the cross pas- 9, In a turbine, the combhination of a case, a driving

sages 49 also admit steam.to the remainder of the first | shaft sournaled, therein,, the -case being provided with an
series of blades. The irelative prol:)ortionsjo'f the two intermediate - abutment ov partition dividing it intu'ItWG

series of admission channels 26" and 49, as to the num-

ber and size of each series may be varied according

distincet compartments. a revoluble clement in each of said
compartments, a. stean chest, one compartment of “which
10 | has open communication with the first set of blades of one

the requirements of different installations, for instance, compartnient of the case and has a valved communication

the series of passages 26° may include one-half or two- | With ‘ho other compartment of the case, means, governed
ihirds of the circumference of the first blades and the

hy the l‘oad, for automatically admitting steam to the said
compartment of the steam chest, and means also governed

cross passages 49 t.he remapzlder of the cu*cumfel:ellce_ v the load for controlling the valved.communication he-
of the first blades in the series, and these two series of | tween the steam chest and the said compartment of the

cross passages 26° and 49 preferably alternate as shown | casc.

hest in the diagfammatic View, Fig. 8.

In the steam chest 11%18 mounted the valve 33* de-

3 In a turbine, the combination of .tw"n _distiuct turbine
units which embody revoluble blades, means governed by
the load for admitting steam to both units simultaneously,

80

80

95

100

100

110

signed to control the ,admissi{jn of steam from the com- { and means for automatically ~admitting “high pressure

. pm*tmcnt (/- 1nto the_ cc:mpmtment B/ of the impulse steam to low pressure blades of both units, said last named

50

20

60

65 overload, the valve 42 will be o

~turbing, and 1In sa
overload valve 42%, governing the admission of steam

:d steam chest ig also mounted the- - means being actuated by the other means as set forth. .

ombination of two revoluble’ ele-

4 In a turbine, the ¢

irom sald ‘Compartﬂlent ¢’ to the annular channel_ 48. | blades, and a high pressure chamber communicating with

Valves like the valves 33 and .42 may be embodied | the first hlade of the high pressure series, and a low pres,
in this modified form of turbine of the impulse type, sure chamber communicating with the last. blade of the

but for the purpose of illustrating another modification

high pressure series and the first blade of the low. pressure
series, there being provided & passage'cﬂmmunicating’ di-

115

ments cmbodying high pressure blades and low pressure .

120

or embodiment of the invention 1 have shown the { rectly with the low. pressurec chamber at one-end, a high ]

valves 33 and 428 which rotate to openand close their | presstire chamber. independent of the first named-high pres-
respective ports instead of raising and lowering, and |.S1E chamber and communicating with the sald passase

which arc operated by two independent clectro mag-

-t its other end, and means governed. by ‘the load for auto-

nets 80 :md 51. Thearmatures 52 and 53 of these mag-.| mentioned high pressure chamber, for the purpose specified.
nets are, as best shown 1n Fig. 7, corinected by means 5. In a turbine, the combination of two distinct turbine -

of links 54 to arms 90 O the ends of the valve stems and | units. cach embodying a revolubie element, a steam chest

ve returned to their mormal positions by means

springs 56. The arms 55.may be provided with han-

dlos 57 for manual actuation, and stéadying pins
may be cm’ployed if desired. | ‘
When this turbine is working up to s norm

Y -
T

tirst, hlades, through the cross PasSages 26, Under 6. In a turbine, the combination of two distinct turbine
qned by this electro- | units, each emhodying a remluble element, a steam chest

common to hoth units and divided into compartments, one
of said compartments having open ‘communicationr. with
one unit. and a valve controlling  its communication i:vith f'
B8 | the other unit,.means for admitting steam into ‘the said\
| compartment. a solenoid, and a. plunger having operative

of

1 load. the connection. with the said valve, the plunger heing arranged
L Ly )

’tu. bhe moved by the encergization of said solenoid, substan- |

steamn s admitted into only a sectional part of the | galy as deseribed.

125

matically admitting high pressure steam. to the second.

130

135
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common to both umts and dimdeﬂ mtu compartments one
of said compm'tments havmg open communication .with
one unit and a valve controlling its communication mth

~ the other unit, means for adm1tting steam into. the said
compartment, a solenoid, a plunger having ODEIEltiVE con--

nection with the said valve, the plunger being arranged to
be moved by the energization of the salenmd and means

_- fm manually opening sald:valve,

.-In a tulbine, the combmaﬁon of two distmct turbine
uni 8, each embodying a revoluble element, ‘a, steam chest

common to both units and divided 1nt0 compartments, one
of said compartments having open communication with.

one unit and a valve: contrmimg its cnmmumcatmn with

* the other -unit, means for admittmg steam into the said

15

compartment a qolenmﬂ a plunger having oper ative ¢con- -

necﬁan with said valve, the plunger beiug arranged to be

20

35

40

moved by the energization of the solenoid, ‘and means for
munually apemng said valve ‘said means comprising a

threaded valve. stem, 4 hand ‘wheel . having threaded en-

gagement with said stem, and a stop for the movement of -
N qaid hand.wheei. in one direction, substantially as described. |

- 8. In-a turbine, the combinatlon of two distinct turbine

uniits; ‘each embodying a revoluble element, a steam chest
.‘cnmmdn to both units and divided into compartments one
of said - compa"tments having open communication with -
- one unit and a valye cantxollmg its communication with

the other unit, means, for admitting steam into the said

| compurtment - solenoid a plunger having operative con-

nection with the said valve the plunger being arranged to

be moved. by the euerglzatmn of the solenoid an armature
. also arranged to be attracted by said qnlenuid and an over-
1oad valve designed 10 be a{,tuated by the movement of °
~said . armature, the turbine units embodying Dboth high

pressure and low pressure blades, there being paqsabes

prwided for directly admitting high pressure steam to the |’
meries of Dlades, the said admissmn of steam .
. being controlled by said overload valve.

low. pressur

-9, In a turbme the combination of two d1qtinct turbine

_-units, e&ch emhody:nff a revoluble element, a steam echest
‘common to both units and divided into compartments, one.
of said compartments having open COI]]II]IIIIICHUDII with -
.one nnit and a valve controlling its. communication’ with

~ the Gther unit, the units embodying high pressure blades

45

and low pleqqure blades and means. for admlttmﬂ‘ high.

presgsure steam chrew::thF to the low pressure blades, said
-~ meanq including an armature arranged to he attrﬂcted by ‘

Ak

a solenoid, a plunger Being arranged tn be moved by the
energmatmn of said qﬂlenmd an automatlcaliy returned
lever on one arm -of which the armature is carried, and a

. valve oper atively conne{'ted to the other arm of said lever,
and the1e being provided ports and passages for the live .

steam the said ports being controlled by said.valve.
~10. In a turbine, the ‘combination of a case, a driving

~shaft mounted in said case, the case being provided with
an inter mediate, par tition or abutment dividing it into two

distinct compartments,. two d1st1nct turbine elements each
provided with Dblades mounted in common upon said shaft

11, In a tulbiﬁe the combmatlon of a eaqe, & drwmf-'
qhaft journaled therein, the ease being prqmded with an

_intermediate abutment dividing it into two-distinct com-.

partments, a revolubie eélement in each .of said compart-

~ments, each revoluble element embodying a series of high
1)1e=-.°;111e blades and a series of low p1nqsu1'e Dblades, means -
"automaticallv governed by the load for admitting steam
" to one of said revoluble elements, or to both of said revo-
" luble elements %imlﬂtaneouslv, and means also governed
by the load for admitting stenm (’111*#5»(:1:1*;r to the low. pres-

sure. bladeq of both elements as well as to the high pressure
blades. |

12, In a turbme the combination of a caqe ‘a driving
_ahaft ‘Journaled the1em, two distinet revoluble elementq
‘mounted in common upon sajd shaft and within the case..

a 'steam-chest, one compatrtment of which has bpen com-

compartment of the steam- chest and electrically actuated

.other means also governed by the load for controlling the
=vn1ved communication. hetween the steam-ehest and thé

other revoluble element.

In testimony WI]El'(‘Of I affix my qlﬂ'nature in presence of
- two WLtnvaqeq | _

-

JOHN P. NIKONOW. (1. s.]
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within the respective compartments of the case, and means
' automaﬁcally governed by the load for-admitting steam to

oiie of said compﬂrtmentq or to both of said compartmpnts-
: _mmultaneously - .
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‘munication with the first set of blades of one revoluble ele- |
{ -ment; and a valved communication with" the first set of
blades of the other revoluble element, means governed by
-the load for ﬂutomatmally admittmﬂ* steam to the said
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