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A CORPORATION.

- TU RBINE.'
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Applmatmn ﬁled Becember 24, 1902, Serial No. 135,-5159

(No model.)

To all whom it may COMCETTL:

Be it known that I, GABRIEL ZAHIKJANZ a
subject of the Em[}emr of Russia, and a resi-

dent of Berlin, Germany, have invented cer-

tain new and useful Improvements in Tar-
bines, of which the followmﬂ' is a specifica-
tion.

and other agents, and has particular refer-
ence to turbines in which guide and rotary
channels form windingsin the turbine-rim.

The invention consists in a novel construe- |

tion by means of which I may obtain. succes-
sive increase of the cross-section of the steam-
path, according to the gradual expansion in

expansion-tar blnes or 10 ) the oradual decrease |

of the current Velocit} in turbmes without
expansion.

Various ways of carrying out my present
invention will now be described with refer-

ence to the accompanying drawings, and the |

novel features of my invention will then be |
’ | gection of the steam-path in accordance with

its continual expansion I provide the follow-
- ing device:
1 alike and receive the smallest cross-section

pointed out in the appended claims.

In the drawings, Figure 1is oneform of my |
Fig. 2}

turbine in section on line I I of Fig. 2
is a sectional elevation on lineIl II of Fw 1.

Fig. 3 is a diagram illustrating the actmu in |
Fig. 4 shows another |

expansion-turbines.
form of my turbine in section on line IV 1V
of Fig. 5. Fig. 5 is a sectional elevation on

line V V of Flb 4, Fig. 61s a diagram illus-
trating the action in tur blnes_W1thoub expan- |
| Fig. 71is a diagram illustrating the ac- |
tion in combined turbines with decrea,sinﬂh

pressure and velocity of- steam. Fig. 8isa |
tering the rotary wheel b.

- eral velocity of the rotating wheel.

{101,

reversal of the turbine represented by Figs.
1 and 2 in section on line V1III VI1II of Fig. 9

Fig. 9 is a sectional elevation on line IX IX |

of B I‘w 8. Fig. 10 is a cross-sectional eleva-
tion c-f still another form of my invention,
and Figs. 11 and 12 are diagrams showing the
action of steam in various forms of my in-
vention.

My turbine, as shown in Figs. 1and 2, con-
sists of a guide-wheel a, pwfembly st&tmn—
ary and surrounding the rotary wheel b, the
arrangement being reversmle

ary member ¢ 18 pmwded with the inlet ¢ for |

My invention relatea to turbines for sheam-

 or rotary eh_annels d, each being curved to-

ward thedirection of rotationand having both
its openings on the surface of the rim either
side by side in an axial line or one way pre-
cede the other. The stationary member g is
provided with guide-channels ¢, which are so
arranged as to ‘admit the steam from the out-

55

let of a rotary channel and to convey it into -

the inlet of a further rotary channel, all the
inlets being separated by a general partition
from the outlets.
outlet of every channel builds with the wheel-
periphery an acuter angle than that formed
therewith by the inlet of the channel oppo-
site to it, while the respective inclinations are
all alike from winding to winding.- The
channels, preferably rectangular in their

| cross - section, thus form a system of wind-
‘ings in which the steam gradually converts

1ta pressure into useful work and escapes
at the exhaust f in the stationary member.
Now in order toincrease gmdually the cross-
The rotary channels d are all
needed, according to the initial density of

steam.

the guide- channels admitting the steam ex-

Hor &VOldlnﬂ" shocks the

_ The guide-channels e, however, in-
| crease pmﬂ'resswely in cross-section from
' channel to channel toward the outlet £, so that
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pcmd the same and convey it to further ro-

tary channels.
tion of this device diagrammatically.
resents the absolute velocity of the steam en-
v 1s the periph-
w 18 the
relative velocity of the steam in the rotary
channel d, and »? is the absolute veloecity

of the steam at the moment it leaves the ro-

tary channel d. This Veloeity issmaller than
the initial velocity %', but the steam in ex-

| panding at its passage through the guide-

channel ¢ restores its original velocntyfw with
| which it flows into a _further motive channel
d. The action of the steam is practically the
The statmn- | same ifrom channel to channel,.owing to the

Fig. 3 illustrates the . opera-
u' rep-

Qo
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widening of the steam-path in accordanee N
steam or other driving medium. The rotary | with the progressive expansion due to the




- rality of segments or systems.
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dicated by p' p* p* p*. At the exhaust f the
steam leaves the turbine after having con-
verted its pressure into useful work.

In the construction illustrated by Figs. 4

and 5 the steam enters the rotary wheel b

with the whole velocity due to the available
pressure. Owing to the high rate of velocity
of the steam the coils are disposed in a pla-
‘There are
three systems in each of the three coilsmno
shown. Kach system hasits own inlet ¢ and
outlet f. For the purpose of progressive
widening the steam-path in accordance with
the gradual decrease of its velocity the rotary
channels of the rotary wheel are all alike and
dimensioned in accordance with the initial
highest velocity of the steam, and the guide-
channelsofeachsystem progressivelyincrease
in ceross-section, corresponding to the gradual
reduction in the velocity of the steam toward
the outlet. Fig. 6 illustrates this diagram-
matically. Through theinletc the steam en-

- ters with the initial velocity « into the chan-
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nel d of the rotary wheel revolving with the
peripheral velocity v. The steam traverses
the ehannel with the relative velocity«w’, with
a diminished absolute velocity u* enters the
gulde-channel ¢, increases its cross-section,
and flows to a farther rotary channel. The

same action is repeated from channel to chan-

nel until the steam, having converted the
greatest part of its veloeity into work, es-

~ capes through the exhaust / with the velocity

35

u*. In order toavoid shocks and losses from
channel to channel at the passage of the steam
gradually decreasing its velocity, the rotary
channels d are all given the same inclination,

- while the guide-channels eare inclined in ac-
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cordance with the decrease of the steam ve-
locity. |

The two arrangements for the utilization
of the steam hereinbefore desceribed may be
combined by causing the steam to first work
with constant speed at a gradually-decreas-
ing pressure, so as to reduce the dimensions
of the machine and then with constant pres-

sure at decreasing speed in order to reduce
“the v1s vwwa of the exhaust-steam. Such a

combination is diagrammatically represented
in Fig. 7.

"Bigs. 8and 9illustrate a reversal of the con-
structionshownin Figs. 1and 2.
the guide-wheel » haschannelsgof equal cross-
sections, while the channels s of the rotary
member ¢ gradually increase in cross-section.
The first channel s of the rotary member

~communicates with the steam-supply pipe «

6o

and the last channel g of the rotary member

with the exhaust-pipe 1.
For the sake of simplifying the construc-
tion the progressive widening of the steam-

- path may be effected from group to group in-

stead of from channel to channel—z. e., the
channels are divided in groups of equal cross-
section, which progressively inereases from
group to group. The action will not be so

In thiscase
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745,409

practical requirements. Thus, for instance,
the channels may consist of groups whose
cross-sections relate to each other as one to
one and one-third, to one and two-thirds, to
two, to three, to four, to five, to six.

For practical reasons it is not convenient
to carry the increase of cross-section beyond
a certain limit. In order, however, to gradu-
ally widen the steam-path to any extent, I
cause the steam to first pass through a sys-

tem of channels increasing in cross-section

from channel to channel or from group to
group. Then at a point where a further in-
crease of the cross-section would be incon-
venient I cause the steam to pass from the
last or widest channel of this first system
into a plurality of similar systems connected
in parallel, and in each of these the steam is
caused to expand further.

Fig. 10 shows a steam-turbine in which the
coll of channels cousists of four systems ¢
i 7 9, each of which is subdivided into three
groups 1, 2, and 3, the respective cross-sec-
tions of which are as one to one and one-half
to two. The steam enters at & into the first
system ¢g. While passing through this sys-
tem the steam works first with single ex-
pansion, then with one and one-half fold ex-
pansion, and finally with double expansion.
Then the steam leaves the system ¢ at / and
1s subdivided into three streams, which then
pass simultaneously through the three sys-
tems 7 7 7, which are connected in parallel,
the cross-sectional area and therefore the ex-
pansion increasing progressively from three
multiplied by one equal threefold expansion
to three multiplied by one and one-half equal
four and one-half fold expansion, and finally
to three multiplied by two equal sixfold ex-
pansion. o |

When the turbine consists of several coils
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of channels arranged side by side or one over -

the other, each of these coils may be subdi-
vided into systems, and the systems of the
several coils may be connected with each
other in parallel or in series in various man-
ners to secure a further expansion or tocause

a large amount of steam to periorm work.

Kig. 11 represents diagrammatically a

steam-turbine with three coils m n o, each

having four systems of channels g 4 724. The
four systems g # 25 of the first coil are con-
nected with each other in the manner de-
scribed with reference to Fig. 10, The sys-
tems of channels of the other coils are con-
nected with each other in any way desired,
just as if they belonged to the same coil or as
1f they were independent steam-turbines.
Fig. 12 represents diagrammatically the
connection of channels in a sfeam-turbine

‘having three coils m n o, each with four sys-

tems of channelsg £ 2 7. With this construc-
tion the increase of cross-section may be car-

ried very far. For instance, if each system of

channels consists of three groups, the cross-
sections of which are in the proportion of one

steady 1n this case, but will be sufficient for | to one and one-half to two, the steam will be
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caused to ezpand sixteenfold, and such high
rate of expansion may be reqmred when the
initial pressure of the live steam is very high
or when a condenser is used in connection
with the turbine.

What I claim as new, and deswe Lo secure
by Letters Patent, is—

1. A turbine comprising two members one
rotatable relatively to the other and eaeh pro-
vided with channels arranged to register with
those of the other member and to form a path
for the driving medium, the channels of one
member Dbeing arranged in groups, all the

channels of one group being equal in cross-

section whilé the channels increase in cross-
section progressively from group to group.
2. A turbine in which the channels of the

guide and rotary member form windings, the |
ehannels of one member being of constant
cross-section, while the ehannels of the other

member increase in cross-section progress-
ively, the steam-outlet being more inclined

than the opposite inlet toward the periphery, -
while the respective inclinations are all alike

from winding to winding. |
3. A turbme in whwh the ehannels of the

vuide and rotary member form windings, the

ehannels of one member being of eonstanb in-

clination, while the c¢hannels of the other

member vary in inclination progressively.
4. A turbine in which the channels of the
guide and rotary member form windings, the

channels of one member being of constant.

cross-section and inclination, while the chan-
nels of the other member increase progress-

ively in cross-section and also vary progr 688-
ively in ineclination.

5. A turbine in Whlch the channels of the _

-1

“ |

ouide and rotary member form windings ar-
ranged in a plurality of coils, each coll being
subdivided into systems of wmdmﬂrs _

6. A turbine in which the channels of the
onide and rotary member form windings ar-
raﬂgad in a plurality of coils, each coil being
subdivided into systems of windings, these
systems being connected together.

7. A turbine in which the channels of the
guide and rotary member form windings ar-
ranged in a plurality of coils, each coil being
subdivided into systems of windings, these
systems progressively increasing in the eross-
section and being connected together
- 8. A turbine comprising two members, one
rotatable relatively to the other and each pro-
vided with channels for the driving medium,

10
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said channels being arranged to register with

each other and to form a spiral path,the chan-

nels in one of said members increasing in
ceross-section toward the outlet of the driving

medigm. 60

9. A turbine comprising two members, one
rotatable relatively to the other and both pro-

vided with channels adapted to register and
to form a path for the driving medium, said
‘channels forming one series through which

the driving medium is adapted to pass first,
and a plurality of series connected in parallel
with the outlet of the first-named series.

In testimony whereof I have signed my

| name to this specification in the presence of 7o

two subserlbmﬂ' witnesses.
GABRIEL ZAHIKJANZ,

Witnesses: -
HENRY HASPER,
YWOLDEMAR HAUPT
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