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UNITED STATES PATENT OFFICE. 
JOSEPH BLAEKER, OF NEW YORK, N. Y. 

"STEAMI-TURBINE. 

99,264. Specification of Letters Patent. Patented July 11, 1911. 
Application filed July 5, 1910. Serial No. 570,293. 

To all whom it may concern: 
Be it known that I, JoSEPH BLAEKER, a 

Subject of the Czar of Russia, and a resident 
of the city of New York, borough of Brook 
lyn, in the county of Kings and State of 
New York, have invented a new and Im 
proved Steam-Turbine, of which the follow 
ing is a full, clear, and exact description. 

filed December 30, 1909. 
An object of this invention is to provide: 

a turbine which will be economical in the 
use of steam, slow in speed, compact in 
form, strong, durable, and easily operated. 
A further object of this invention is to 

provided a turbine with a rotor, to which 
the steam is admitted at the periphery and 
exhausted at the center, said rotor compris 
ing a plurality of stages having gradually 
increasing steam passages advancing from 
the periphery to the center, with abutments 
increasing in size from the periphery to 
the center, so that the operating fluid, such 
as steam, as it decreases in pressure will 
have an increased abutting surface to im 
pinge on, thereby maintaining the turning 
moment uniform throughout the rotor. 
A further object of this invention is to 

provide a turbine with one or more hy 
draulic locks interposed between the station 
alry and the moving parts, whereby the high 
pressure steam is prevented from escaping 
into the exhaust, and whereby the air is pre 
vented from entering the turbine when it 
runs condensing. 
A still further object of this invention is 

to provide a rotor with a nozzle for admit 
ting steam to said rotor, and an automatic 
control of great delicateness for said nozzle. 
These and further objects, together with 

the construction and combination of parts, 
will be more fully described hereinafter and 
particularly set forth in the claims. 

Reference is to be had to the accompany 
ing drawings forming a part of this speci 
fication, in which similar characters of ref 
erence indicate corresponding parts in all 
the views, and in which 

Figure 1 is a vertical transverse section; 
Fig.2 is a side view in elevation, partly in 
longitudinal Section along the shaft; and 
Fig. 3 is a fragmentary detail section on the 
line 3-3 of Fig. 1. 

Referring more particularly to the sepa 

rate parts of the device. 1 indicates a casing, 
which is provided with an enlarged cavity 
2, in which is adapted to rotate a rotor 4, 
Secured in any well known manner to a 
shaft 5, which is journaled in suitable bear 
ings 6 in the casing 1. Located in juxta 
position to these bearings 6, there are pro 

| Vided oil chambers 7, which are adapted 
This invention relates to a new and im 

proved steam turbine, and is an improve 
ment on my application Serial No. 535,578, 

to oil the bearings, and for this purpose, 
there are provided dipping rings S, which 
carry the oil up to the bearings. 
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The rotor 4 comprises a plurality of con 
centric cylinders 9, Secured to side plates 
10 in any Suitable manner, as by means of 
circular projections, which fit in correspond 
ing grooves in the side plates, and a central 
spider 11. It will be noted that the side 
plates are of greater diameter than the in 
termediate portion of the rotor, so that 
they will first come in contact with the cas 
ing in the event of the Babbitt metal in the 
bearings 6 wearing out, so that the oper 
ator may be warned of this fact, without 
appreciably damaging the rotor. 
If desired, the rotor as a whole may be 

divided into two parts by an intermediate 
partition, indicated at 12, so as to balance 
the end thrust, or this partition may be 
limited to only the spider 11, and thus have 
a sufficient balancing force to eliminate the 
end thrust. It will be noted that the con 
centric cylinders 9 are spaced apart vary 
ing announts, increasing in size from the 
periphery toward the center; that is to say, 
every second cylinder is spaced apart from 
the next adjacent inner cylinder by an 
increased distance, so as to form a larger 
passage therebetween. By this means, a 
plurality of stages are formed, the passages 
of which increase in dimensions from the 
periphery to the center. Each of these 
stages, however, is divided into other stages, 
the passages of which are of like dimen 
sions, so that the steam will circulate at 
least twice in each expanding stage before 
it is expanded into the next expanding 
stage. The connection between each ex 
panding stage and the next expanding stage 
is formed by passages 12, which are prefer 
ably arranged radially, and are provided 
with obstructions 14 at their back sides, so 
as to prevent the steam, in expanding, from 
traveling in the reverse direction. 
The passages 12 and the obstructions 14 

may, if desired, be congregated together On 
one side of the rotor and the rotor balanced 
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on the opposite side to take care of this ec 
centric weight in any suitable manner, as 
for example, by cutting a circular groove 
in each end plate at a predetermined dis 
tance from the center and inserting in this 
groove segments of a circular ring, some of 
which may be made of a heavier metal, so 
as to counteract the eccentric pull on the 
rotor; or, the passages 12 and the obstruc 
tions 14 may be uniformly distributed in 
balanced relation about the center of the 
I'otor. - 

The equal stages in each expanding stage 
are connected by passages 15, which are 
preferably inclined in the direction of rota 
tion, so that the steam, in passing from one 
stage to the other, will not tend to travel in 
the reverse direction. If any steam should 
be drawn through again by the injector 
action, there will be no appreciable loss, in 
asmuch as it will merely circulate a second 
time. 

it will be noted that the outermost cylin 
der is divided up into buckets 16, of com 
paratively little surface, so that the steam 
which comes at a high velocity will be re 
tarded an inappreciable amount, whereby 
the rotor will be permitted to rotate at a 
comparatively slow speed. It will be seen 
that the next adjacent inner cylinder is per 
fectly plain, so that it will absorb little or 
none of the steam energy except that due to 
the constant changing of the path of the 
steam. The remaining cylinders, however, 
are provided with abutments 17, forming a 
dip and a rise, whereby the steam, in im 
pacting against these abutments, will impart 
some of its energy to the rotor. It will be 
noted that these abutments gradually in 
crease in size and surface from the periph 
ery toward the center, so that, as the steam 
decreases in pressure in passing from one ex 
panding stage to another, it will abut 
against increasing surfaces, so that the turn 
ing moment due to the pressure on the area 
will be substantially balanced at all points 
of the rotor. This is further made possible 
by the abutments 17 being located symmet 
rically around the rotor. From the last 
stage of expansion the steam passes to the 
spider 11, which is provided with curved 
arms 18, whereby the last energy of the 
steam is absorbed. 
Inasmuch as it is an object of this inven 

tion that the rotor should gradually absorb 
the energy of the steam by having a large 
number of Small impacts, so that the speed 
of the rotor will be comparatively slow, if it 
is found that the arrangement as described 
provides too many abutments, more of the 
outer cylinders may be made plain, thus en 
abling the rotor to absorb the energy of the 
steam in a more gradual manner. 
The steam or other motive fluid is admit 

ted to the casing 1 by means of a nozzle simi 
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lar to that described in my application, 
above-mentioned, such that it starts with a 
tubular pipe, the sides of which contract 
toward each other in one direction and ex 
pand from each other in the opposite direc 
tion, so as to form a long, narrow slot. This 
inlet nozzle is indicated at 19 in Fig. 1, and 
preferably extends tangentially of the cas 
ing, so as to act tangentially on the buck 
ets 16. 
For the purpose of controlling the flow of 

steam through the nozzle 19, provide a 
valve 20, which consists of a stationary tube 
21, having a plurality of openings 22, which 
let into the boiler side of the nozzle. These 
openings are arranged in pairs, with a rib 
23 extending lengthwise of the tube, so as to 
form a member against which the steam 
may react. This tube 21 is also formed at 
its lower side with a slot 24, which lets into 
the turbine side of the nozzle 19. 

Slidingly mounted in the tube 21, there is 
provided a concentrically-arranged tube 25, 
which has openings 26 in its upper side, 
adapted to be brought in opposition to the 
openings 22, and of sufficient width to em 
body the pairs of openings, so that there is 
no longitudinal bar corresponding to the bar 
23, thus there is no back pressure on the 
moving element. This tube 25 is also pro 
vided with a slot 27 on its lower side, which 
extends in alinement with the slot 24 in the 
tube 21. It will thus be seen that a short 
movement of the tube 25 relative to the tube 
20 will make a slight change in the aline 
ment of each of the openings 26 with the 
openings 22, but inasmuch as this slight 
change is multiplied by the number of open 
ings, the change in the volume of steam ad 
mitted will be quite great. 

For the purpose of operating this valve 
automaticallv, there is provided on the tube 
25 a spindle 28, which has an extension 29, 
bifurcated at 30 to receive a link 31, which 
extends into the oil chamber 7 and is oper 
ated by a governor 32. This governor 32 
consists of a shifter 33, which engages the 
link 31, and is in turn engaged by arms 34 
of bell crank level's 35. These bell crankle 
vers are pivoted to a collar 36 on the shaft 
5, and are provided at their opposite ends 
with weights 37, whereby they will be flung 
outwardly when the shaft rotates at a high 
speed. It will thus be seen that when the 
shaft rotates to an extent greater than is de 
sired, the Weights 37 will be flung outwardly, 
thereby shifting the valve, so as to shut off a 
portion of the steam. If the speed should 
be reduced to an extent lower than that de 
sired, the valve will automatically be opened 
by the weights falling toward the center of 
the shaft. The steam from the nozzle 19, 
after passing through the various stages of 
the rotor, passes out through passages 38 to 
the exhaust 39. 
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it is to be noted that while the motive 
fluid, such as steam, is shown as traveling 
from the periphery toward the center, I 
may just as well reverse the direction of 
travel and cause the steam to enter at the 
center and exhaust at the outer circumfer 
ence. In such an event the passages and 
abutments will be smallest at the center and 
gradually increase to a maximum at the pe 
riphery. 
For the purpose of preventing the high 

pressure steam from forcing its way into the 
exhaust passages 38, there is provided a hy 
draulic lock 40, and for the purpose of pre 
venting the exhaust steam from passing into 
the oil chamber 7, there is provided a hy 
draulic lock 41. Inasmuch as these hy 
draulic locks are the same, only one will be 
described. 
The hydraulic lock consists of a fly wheel 

42 secured in any well known manner to the 
Fotor, so as to rotate therewith and provided 
with a peripheral channel 43, which is open 
at one side at 44, so that the water, with 
which the casing is provided in any suitable 
manner, can be scooped up by the fly wheel 
42 during its rotation. It will thus be seen 
that when the fly wheel 42 is rotating at a 
high speed, it will scoop up a considerable 
amount of water and hold it throughout its 
circumference against its periphery, by rea 
Son of the viscosity of the liquid and the 
centrifugal force due to the rotating fly 
wheel. Secured to each of these fly wheels, 
there is provided a knife-edge ring 45, which 
divides the peripheral layer of water in the 
channel 43 into two parts, one of which is in 
contact with the high-pressure steam and 
the other of which is in contact with the low 
pressure steam. This ring, which is station 
ary in the fly wheel, has a tight packing 
joint formed with the stationary casing 1, by 
means of a soft metal ring 46, which is inter 
posed between them. It will be seen that 
the knife-edge ring 45 tapers on the exhaust 
side, so that the passage is gradually con 
stricted. It will thus be seen that the high 
pressure steam not only has to overcome the 
centrifugal force of the water and force it 
out of the passage formed between the flat 
side of the knife-ring and the fly wheel, but 
also has to compress or endeavor to compress 
the Water between the narrowing sides of the 
remainder of the channel and the exhaust 
side of the knife ring. It will thus be seen that practically steam-tight hydraulic locks 
are provided between the high-pressure 
steam and the exhaust, and between the ex 
haust and the oiling chamber. 
The operation of the device will be readily 

understood when taken in connection with 
the above description. The steam is ad 
mitted by the valve 20 into the casing 1 in a 
long narrow stream, where it strikes the 
buckets 16 tangentially and imparts a Small 
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amount of its energy thereto. From the 
buckets 16, it passes into the outer passages 
between the outer cylinders and circulates 
in Wardly, imparting small amounts of its 
energy to the rotor, and gradually advanc 
ing in successive stages from the periphery 
to the center. In each expanding stage, the 
Steam is expanded through the nozzle pas 
Sages 12 into the next succeeding larger pas 
Sage. In passing from the periphery to the 
center, the steam gradually loses its pressure 
and comes in contact with abutments which 
increase in size and area, so that substan 
tially equal torque is applied to the rotor at 
all points. After passing from the last ex 
panding stage, it passes in contact with the 
spider 11, which absorbs the remaining 
energy therein. From the spider, the steam 
passes out to the exhaust passage 38 to the 
exhaust 39. The hydraulic lock 40 absolutely 
prevents the high-pressure steam from seep 
ing or forcing its way into the exhaust, and 
the hydraulic lock 41 prevents the exhaust 
ity from forcing its way into the cham 
er 7. 
If for any reason, such as a light load on 

the shaft 5, the rotor should tend to speed up 
beyond the desired limit, the governor 32 
will automatically control the valve 20, so 
as to lessen the amount of steam passin 
therethrough. When the load on the shaft 
increases, and a larger amount of steam is 
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desired, the weights 37 will be automatically 
forced toward the shaft 5, so that the valve 
will be opened the amount necessary to ad 
mit steam for the extra load. 
While I have shown one embodiment of 

my invention, I do not wish to be limited to 
the Specific details thereof, but desire to be 
protected in various changes, modifications 
and alterations which may come within the 
Scope of the appended claims. 
Having thus described my invention, I 

claim as new and desire to secure by Letters 
Patent:- 

1. In a turbine, the combination with a 
casing, of a shaft rotatably supported in 
said casing, and a rotor connected to said 
shaft, said rotor comprising a plurality of 
concentrically-arranged cylinders spaced 
apart from each other so as to form motive 
fluid passages therebetween, the dimensions 
of Said passages increasing in size in succes 
sive stages extending from the periphery 
toward the center. 

2. In a turbine, the combination with a 
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casing, of a shaft rotatably supported in 
said casing, and a rotor connected to said 
shaft, said rotor comprising a plurality of 
concentrically - arranged cylinders spaced 
apart from each other so as to form motive 
fluid passages therebetween, the dimensions 
of Said passages increasing in size in succes 
sive stages extending from the periphery 
toward the center, each of said stages com 
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4. 

prising a plurality of said passages of Sub 
stantially the same dimensions. 

3. In a turbine, the combination with a 
casing, of a shaft rotatably supported in 
said casing, and a rotor connected to said 
shaft, said rotor comprising a plurality of 
concentrically - arranged cylinders, spaced 
apart from each other so as to form motive 
fluid passages therebetween, said cylinders 
having projecting abutments thereon form 
ing impact surfaces for the motive fluid to 
react on, said abutments gradually increas 
ing in size and area from the periphery of 
the rotor to the center. 

4. In a turbine, the combination with a 
casing, of a shaft rotatably mounted in said 
casing, and a rotor on said shaft, said rotor 
comprising side plates, a plurality of buck 
ets secured to said side plates, a plurality of 
concentrically - arranged cylinders secured 
to said side plates, and a spider secured to 
the innermost of said cylinders. 

5. In a turbine, the combination with a 
casing, of a shaft rotatably mounted in 
said casing, and a rotor on said shaft, said 
rotol comprising side plates, a plurality of 
buckets secured to said side plates, a plu 
rality of concentrically-arranged cylinders 
Secured to said side plates, and a spider Se 
cured to the innermost of said cylinders, 
each succeeding cylinder extending from 
the periphery to the center being spaced 
apart increasing amounts SO as to form Suc 
cessive expanding stages in which the steam 
expands from a high pressure to a lower 
pressure at an increased volume. 

6. In a turbine, the combination with a 
casing, of a shaft rotatably mounted in said 
casing, and a rotor on said shaft, said rotol 
comprising side plates, a plurality of buck 
ets secured to said side plates, a plurality of 
concentrically - arranged cylinders secured 
to said side plates, and a spider secured to 
the innermost of Said cylinder's, each Succeed 
ing cylinder extending from the periphery 
to the center being spaced apart increasing 
amounts so as to form successive expanding 
stages in which the steam expands from a 
high pressure to a lower pressure at an in 
creased volume, each of Said stages having 
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a passage connecting it with the next suc 
ceeding passage. 

7. In a turbine, the combination with a 
casing, of a shaft rotatably mounted in said 
casing, and a rotor on said shaft, said rotor 
comprising side plates, a plurality of buck 
ets secured to said side plates, a plurality of 
concentrically - arranged cylinders secured 
to said side plates, and a spider secured to 
the innermost of Said cylinders, each succeed 
ing cylinder extending from the periphery 
to the center being spaced apart increasing 
amounts so as to form successive expanding 
stages in which the steam expands from a 
high pressure to a lower pressure at an in 
creased volume, each of said stages having 
a passage connecting it with the next suc 
ceeding passage, and having obstructions 
located at the back side of said last-men 
tioned passage to prevent the motive fluid 
from traveling in the wrong direction. 

8. In a turbine, the combination with a 
casing, of a shaft rotatably supported in 
said casing, a rotor connected to said shaft, 
said rotor having a plurality of concentric 
passages of step-by-step increasing size so 
as to form expanding stages, each of said 
stages comprising a plurality of passages 
of the same size, and angularly-disposed 
passages for connecting each passage with 
the juxtaposed passage. 

9. In a turbine, the combination with a 
casing, of a shaft rotatably supported in 
said casing, a rotor connected to said shaft, 
said rotor having a plurality of concentric 
passages of step-by-step increasing size so 
as to form expanding stages, each of said 
stages comprising a plurality of passages 
of the same size, said stages being connected 
by radially-disposed passages, and the pas 
sages of each stage being interconnected by 
obliquely-disposed passages. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

JOSEPH BLAEKER. 
Witnesses: 

H. WHITING, 
JoHN P. DAVIS. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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