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To all, who77, it may concern: 
Beit known that I, MORRIS M. WHITAKER, 

of Sacket Harbor, in the county of Jefferson 
and State of New York, have invented cer 
tain new and useful Improvements in Steam 
Turbines; and I do hereby declare the fol. 
lowing to be a full, clear, and exact descrip 
tion of the same, reference being had to the 
accompanying drawings, forming a part of 
this specification, and to the reference - nu 
merals marked thereon. 
My present invention has for its object to 

provide a turbine adapted to be operated by 
steam or other fluid and consisting of oppo 
sitely-revolving elements and connections be 
tween them, whereby the power is transferred 
to a single driving-shaft. 
My invention has for its further object to 

provide such an arrangement of these ele 
ments, together with the inlet and exhaust 
passages, that the shaft and revolving ele 
ments will be perfectly balanced against lat 
eral movement or end thrust and capable of 
operation in either direction by a reversal of 
the direction of the propelling fluid. 
My invention also provides a device which 

is simple in construction and embodies inter 
changeable parts which may be easily assem 
bled to construct a turbine of any desired 
efficiency. 
To these and other ends my invention con 

sists in certain improvements in construction 
and combination of parts, all as will be fully 
described, and the novel features pointed out 
in the claims at the end of this specification. 

In the drawings, Figure 1 is a longitudinal 
sectional view of a turbine constructed in ac 
cordance with my invention. Fig. 2 is a cross 
sectional view on the line acac of Fig. 1. Fig. 
3 is a sectional view on the line y if of Fig. 1. 
Fig. 4 is a face view of one of the elements of 
the core. Fig. 5 is a side elevation of one of 
the elements of the core. Fig. 6 is a face 
view of an element of the drum. Fig. 7 is a 
sectional view of one of the elements of the 
drum, taken on the line S S of Fig. 6. Fig. 8 
is a view illustrating a modified form of con 
struction of my turbine. 

Similar reference-numerals in the several 
figures indicate similar parts. 
In constructing my turbine I employ a cas 

ing 1, preferably cylindrical in form, having 
the heads 2, in which a shaft or axle 3 is jour 
naled. Surrounding the shaft and at the 
outer edges of the heads are annular passages 
4, opening at their inner sides into the casing 
and with which communicate pipes or pas 
sages 5, adapted to be connected with a pipe 
6, adapted to serve as a supply or exhaust, 
and located at the center of the casing is a 
passage 7, adapted to be connected with a 
supply or an exhaust pipe 8, as will be pres 
ently described. 
Mounted upon the shaft 3 upon each side 

of the center of the casing is a core provided 
on its surface with parallel rows of radially 
extending blades 10, arranged with their faces 
at an angle to the center of the shaft, said 
blades, however, upon the two cores being ar 
ranged to extend angularly in opposite direc 
tions. Surrounding these cores is a drum 12, 
revolubly supported in the casing and pro 
vided upon its inner surface with inwardly 
projecting rows of blades 13, adapted to ex 
tend between the rows of blades 10 on the 
cores, but having their faces arranged at an 
angle thereto and adapted to move the drum 
in an opposite direction from that of the cores. 
In order to transfer the motive force from the 
drum to the shaft, I provide at opposite ends 
of the drum internal gears having teeth 14, 
with which mesh a series of pinions 15, sup 
ported in brackets 16 on the heads 2 and en 
gaging gear-wheels 17 on the shaft. By em 
ploying a series of the pinions 15 and dispos 
ing them at equal distances around the gears 
17 at each end of the turbine it will be seen 
that the shaft and drum will be centered and 
that these parts may be carried on the pin 
ions irrespective of their bearings in the cas 
ling. 
To provide a simple construction for the 

cores on the shaft, I have shown the latter as 
composed of a series of elements or collars 20, 
each of which is provided at one side with an 
overhanging rim or flange 21 and at the oppo 
site side with an annular rim 22, adapted to 
receive the corresponding flange 21 upon the 
next succeeding element, as shown in Figs. 2 
and 3. The ends of the blades 10 are upset 
or otherwise secured in notches 23, provided 
in the rim 21, and the elements thus formed 
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are slipped into position on the shaft form 
ing the core heretofore referred to and se 
cured thereon by keys or other suitable lock 
ing device. The drum 12 is constructed sec 
tionally in a similar manner, commencing 
with a central section 24, located opposite the 
passage 7, provided with a series of apertures 
25, through which the steam is exhausted, and 
compensation is made for the material re 
moved by increasing the thickness of the re 
maining portions or bars 26, and by tapering 
the latter upon their inner side, as shown in 
Fig. 3, the outward passage of the steam is 
facilitated and the strength of the section is 
also increased. Each of the sections compos 
ing the drum consists of a ring 27, having at 
one side the projecting rim 28 and at the other 
the corresponding annular rim 29, of a hout 
the same diameter, beyond which and out of 
line with the face of the outer side of the edge 
28 is a threaded extension 30, engaging a cor 
responding threaded portion 31 upon the 
proximate edge of the next succeeding ring 
and forming a means whereby the rings are 
united into a solid drum; but it will be under 
stood that other methods may be employed 
for Securing the rings or elements to form a 
solid drum. The inwardly-projecting blades 
13 may be secured to the rim 28 in a manner 
similar to that in which the blades 12 are at 
tached to the collars 20. This sectional 
method of building up the cores and drum 
permits the blades to be rigidly secured in 
each and the corresponding sections to be se 
cured alternately in place on the drum and 
CO'S 

The friction is greatly reduced by sup 
porting the shaft upon balls 33, arranged in 
bearings consisting of cups 34 and cones 35 
on the shaft, and by providing similar bear 
ings lipon each end of the drum 12, embody 
ing the balls 37, rotating between bearing 
surfaces 38 and 39, said surfaces being pref 
erably formed of hardened steel and set into 
annular sockets on the stationary and mov 
able parts. Any of the usual means for ad 
justing the bearings to take up wear between 
the parts may be employed. 
From the foregoing description it will be 

seen that the operation of the turbine is ac 
complished by the steam or other fluid, which 
enters the passages 4 through the supply 
pipes 5 and passing inwardly from the ends 
of the casing toward its center engages the 
first or outer row of blades 10 on each core, 
then as it passes through these impinges 
against the first row of blades at opposite 
ends of the drum, which overlap the former 
and are arranged at an angle thereto, and so 
On, operating against the alternately-ar 
ranged rows of blades on the cores and 
drum as it flows between them, causing the 
inner and outer revolving parts to be moved 
in opposite directions. The number of rows 
of blades determining the length of the drum 
and cores are arranged to obtain the most 
economic use of the steam as it passes 
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through the turbine and when its force is 
spent to allow the steam to be freely ex 
hausted. By having both the drum and core 
revolve the full force of the steam is im 
parted to the shaft, giving a turbine of the 
greatest economy and power. 

It will be understood that a silccessfully 
operating turbine can be constructed em 
bodying but one core and drum, which would 
be in all respects similar to one end of the 
structure I have shown in Fig. l; but by em 
ploying the double arrangement of cores 
upon a single shaft and the drum having the 
oppositely-arranged blades I am enabled to 
introduce the steam simultaneously at oppo 
site ends of the casing, thereby obviating 
the excessive end thrust on the parts and 
causing the shaft and drum to be perfectly 
balanced in their bearings. 

In Fig. 1 I have shown a convenient valve 
mechanism arranged in a head or casing 40, 
from which lead the pipes 5, exhaust-pas 
sage 7, and supply and exhaust pipes 6 and 
8, respectively, the two latter being arranged 
in line and the pipes 5 and 7 leading from 
either side thereof. Located in the center 
of the head 40 is a reversing-valve 41, adapt 
ed to be moved to connect the supply-pipe 6 
with the pipes 5, opening the exhaust through 
the passage 7 and pipe 8, or to be adjusted to 
the position shown in dotted lines, when the 
passages will be reversed and the steam be 
ing admitted to the center of the casing and 
exhausting through the passages 4 at the 
ends of the casing causes the turbine to be 
operated in the opposite direction. 
The space between the casing 1 and the 

outside of the drums 12 may be connected to 
the supply-pipe 6 by pipes 42 and the live 
steam allowed to circulate around the drum 
to prevent condensation of steam within, 
when it may be exhausted or returned to the 
Supply through pipes 43. 
A modified form of constructing my tur 

bine is shown in Fig. 8 and differs from the 
turbine heretofore shown in that the drum 
is divided into two separate drums 50 and 
51, arranged upon opposite sides of the pas 
sage 7 and supported in separate bearings 
at the ends of the dirums having the balls 52, 
and the faces of the blades on the respective 
drums are arranged to extend in opposite di 
rections. The motive force is imparted to 
the shaft by means of two or more interme 
diate pinions 55, mounted upon brackets 56 
and arranged to coöperate with an internal 
gear 57 on the inner or proximate ends of 
the drums 50 and 51 and with gears 58 on the 
shaft. The number of parts is reduced and 
their construction simplified by securing the 
pinions 55 that are in alinement and which 
engage the separate drums on the ends of 
arbors 59, mounted in bearings on the brack 
ets 56, as by this arrangement it is only nec 
essary to employ a single gear 58 on the shaft. 
The economy of a steam-turbine depends 

largely upon the speed at which the blades 
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pass each other, and in my device by having 
the blades on the different parts revolve in 
opposite directions I secure greater speed in 
proportion to the speed of the shaft, resulting 
in the same economy at a low shaft speed or 
greater economy at the same shaft speed con 
pared with a turbine having only one mov 
able part. The construction of my device is 
such that the clearance between the blades 
on the cores and drums and other clearances 
may be reduced to the smallest limit of prac 
tical construction, thus reducing the loss of 
steam through clearances to a minimum. 
Turbines constructed in accordance with 

my invention may be arranged in line with 
and connected directly to a shaft to be driven, 
and by proportioning the difference in sizes 
or areas of the blades for steam under vari 
ous working pressures several of the machines 
may be compounded upon the same or differ 
ent shafts and the steam allowed to exhaust 
from one turbine into another. Furthermore, 
the sectional construction of the interchange 
able parts forming the cores and drums per 
mit the construction of a turbine of any de 
sired efficiency, as I am enabled to extend 
or decrease the length of the operating parts, 
as occasion may require. 

I claim as my invention 
1. In a turbine the combination with a cas 

ing having inlet and outlet passages, and a 
shaft journaled in the casing, of a revoluble 
core mounted on the shaft having blades ar 
ranged at an angle thereto, a drum journaled 
in the casing, surrounding the core and pro 
vided with blades extending between those 
upon the core and extending at an angle to 
said blades, gear-wheels upon the revoluble 
parts and pinions arranged within the Casing 
and between said parts. 

2. In a turbine, the combination with a cas 
ing having inlet and outlet passages at oppo 
site ends thereof, and a shaft journaled in 
the casing, of a core mounted on the shaft, a 
revoluble drum concentric with said core, 
blades on the core and drum, the alternating 
rows of blades upon the revolving members 
being arranged at an angle to each other and 
at an angle to the line of flow between the 
inlet and outlet passages, gear-wheels on the 
core and drum, and pinions arranged within 
the casing coöperating with the two gear 
wheels. 

3. In a turbine, the combination with a cas 
ing, heads upon opposite ends thereof having 
annular passages open upon one side into the 
casing, and a shaft journaled in the heads, of 
a core on the shaft, a drum surrounding the 
latter and journaled in the casing, and blades 
arranged in rows alternately upon the core 
and drum, said rows of blades being located 
with their faces at an angle to each other and 
to the line of flow between the passages at the 
ends of the casing, an internal gear on the 
drum, a corresponding gear - wheel on the 
shaft and an intermediate pinion mounted in 

3. 

stationary bearings and coöperating with the 
gear-wheels on the shaft and drum. 

4. In a turbine embodying a casing having 
inlet and outlet passages, and a shaft jour 
naked therein, the combination with a series 
of core elements or collars secured to the 
shaft and provided with radially-extending 
blades arranged at an angle to the direction 
of flow between the inlet and exhaust pas 
sages, of a rotary drum provided with in 
Wardly-projecting blades arranged between 
those on the shaft and at an angle thereto, 
bearings supporting the drum independently 
of the shaft-bearings and driving connections 
between the drum and shaft arranged within 
the casing. 

5. In a turbine embodying a casing having 
inlet and outlet passages, and a shaft jour 
naled therein, the combination with a series 
of collars secured to the shaft, and a row of 
radially-extending blades on each of said col 
lars having their faces extending at an angle 
to the line of flow between the inlet and out 
let passages, of a series of rings provided 
with inwardly - projecting blades lying be 
tween the rows of blades on the shaft and 
having their faces extending at an angle to 
said blades, connections between the sepa 
rate rings uniting them to compose a drum, 
bearings supporting the latter revolubly in 
the casing, and driving connections between 
the shaft and drum. 

6. In a turbine embodying a casing having 
inlet and outlet passages, and a shaft jour 
naled in the casing, the combination with a 
core composed of a series of collars mounted 
on the shaft, each of said collars having a 
row of radially - extending blades arranged 
with their faces at an angle to the line of flow 
between the inlet and outlet passages, of a 
drum surrounding the core constructed of a 
series of rings each of which is provided 
with a row of inwardly-projecting blades ly 
ing between the rows of blades on the core 
and having their faces arranged at an angle 
to those of said core-blades, means between 
the separate rings for securing them together 
to form the solid drum, bearings for the lat 
ter, and driving connections between the 
shaft and drun. 

7. In a turbine having passages at each end, 
and a passage arranged intermediate thereof, 
the combination with a shaft journaled in the 
casing, and a plurality of rows of radially 
extending blades secured to the shaft between 
each of the outer passages and the inner pas 
sage, of a drum surrounding the shaft extend 
ing between the end passages and provided 
with apertures arranged opposite the inter 
mediate passage, and a series of blades on the 
drum arranged in rows and projecting in 
wardly between the rows of blades on the 
shaft and having their faces arranged at an 
angle to those on the shaft and at an angle to 
the lines of flow between the passages. 

8. In a turbine embodying a casing having 
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the heads, the passages leading thereto, and 
a passage located intermediate the latter, the 
combination with a shaft journaled in the 
heads and a core secured to the shaft upon 
each side of the outlet-passage having radi 
ally-extending blades arranged at an angle to 
the line of flow between the respective outer 
passages and the inner passage, of a drum 
surrounding said cores provided with in 
wardly-projecting blades extending between 
the rows of blades on the cores and having 
their faces extending at an angle thereto, 
bearings for the drum, and driving connec 
tions between it and the shaft and arranged 
within the casing. 

9. In a turbine the combination with a cas 
ing, a shaft therein having the core provided 
with the blades, and a drum surrounding the 
core and provided with the blades thereon, of 
internal gears at the ends of the drum, gear 
wheels upon the shaft, and a series of inter 
mediate pinions journaled on the casing and 
arranged on opposite sides of the center of 
the shaft and operating between the gears on 
the drum and shaft to center the parts rela 
tively. 

10. In a turbine the combination with a cas 
ing, a shaft therein having the cores, a revo 
luble drum surrounding the cores and pro 
vided with the blades and internal gears at 
the ends of the drum, of the gear-wheels on 
the shaft, a series of intermediate pinions 
journaled on the casing on opposite sides of 
the center of the shaft and supporting the 
shaft and drum, and means for preventing 
the longitudinal movement of the parts in the 
casing. 

11. In a turbine the combination with a cas 
ing having inlet-passages at the ends, and an 
intermediate passage in the casing, a shaft 
having the cores provided with the radially 
extending blades having their faces set at an 
angle to the line of flow between the respec 
tive outer passages and the inner passage, 
and a drum surrounding the cores provided 
With the inwardly-projecting blades having 
their faces extending at an angle to the blades 
on the cores, of internal gears at the ends of 
the drum, gear-wheels on the shaft, and a se 
ries of pinions revolubly mounted on the cas 
ing on opposite sides of the centers of the gear 
Wheels and coöperating between the gear 
wheels on the drum and shaft to cause their 
simultaneous operation. 

12. In a turbine embodying a casing having 
the heads, the inlet-passages leading thereto, 
and a passage located intermediate the latter, 
the combination with a shaft, and a drum sur 
rounding the latter and supported independ 
ently thereof having apertures arranged op 
posite the intermediate passage in the casing, 
of blades extending radially from said shaft 
and arranged in rows, said rows being alter 
nately connected to the shaft and drum, hav 
ing the faces of the blades in the alternate 

718,261 w 

rows extending at an angle to each other and 
at an angle to the lines of flow from each of 
the outer passages to the inner passage, gear 
wheels upon the drum and shaft, pinions ex 
tending between the said gear - wheels, and 
bearings on the casing supporting the pin 
1O.S. 

13. In a turbine embodying a casing having 
the heads, passages leading thereto, a passage 
located intermediate the heads, supply and 
exhaust passages, and a valve mechanism for 
controlling the connection of the supply and 
exhaust passages with the inner and outer 
passages to govern the direction in which the 
steam is admitted to the casing, the combi 
nation with a shaft, cores thereon, and a drum 
surrounding the latter and revolubly sup 
ported in the casing independently of the shaft 
and having the apertures opposite the inter 
mediate passages in the casing, of the blades 
extending radially from the shaft and ar 
ranged in alternate rows upon the cores and 
drums, the blades in said rows having their 
faces arranged at an angle to each other and 
to the line of flow from their respective inlet 
passages to the outlet-passage, and driving 
connections between the drums and shaft. 

14. In a turbine the combination of a cas 
ing, a shaft revolving therein and having 
blades thereon inclined to the plane of rota 
tion, and an outer rotary member formed of 
a series of annular sections secured together 
at their proximate edges, each having inclined 
blades thereon arranged between the blades 
on the shaft, and driving connections between 
the shaft and member. 

15. In a turbine the combination with the 
casing, of a shaft therein, and a series of simi 
lar and interchangeable annular sections 
thereon each having radially-extending blades 
at the periphery inclined to the plane of ro 
tation, of an outer revoluble member com 
pused of a series of annular sections united 
to form a drum, each of the separate sections 
having the inwardly - extending blades in 
clined to the plane of rotation and arranged 
between the blades on the shaft, and connec 
tions between the shaft and member located 
within the casing allowing their rotation in 
opposite directions. 

16. In a turbine, the combination with a 
casing having inlet and outlet passages, and 
a shaft supported therein, of a revoluble core 
attached to the shaft consisting of a series of 
collars having faces, provided upon one side 
with an extended flange or rim, and upon the 
other with an annular recess adapted to re 
ceive the flange of a succeeding section, and 
radially - extending blades mounted on the 
flange. 

MORERIS M. WHITAKER. 
Witnesses: 

ARTHUR. T. SOUTHARD, 
PAUL KOUERT. 
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