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UNITED STATES 
Patented March 14, 1905. 

PATENT OFFICE. 
CHARLES W. DAKE AND WILLIAM DONKER, OF GRAND RAPIDS, 

MICHIGAN. 

STEAM-TURBINE. 

SPECIFICATION forming part of Letters Patent No. 784,989, dated March 14, 1905. 
Application filed October 4 l904, Serial No. 227,137, 

To all, whom, it may concern: A. 
Be it known that we, CHARLEs W. DAKE and 

WILLIAM DONKER, citizens of the United 
States, residing at Grand Rapids, in the county 
of Kent and State of Michigan, have invented 
new and useful Improvements in Steam-Tur 
bines, of which the following is a specifica 
tion. 
This invention relates to certain new and 

useful improvements in steam-turbines; and 
the invention consists in the construction and 
arrangement of parts hereinafter described 
and claimed. 
The objects of the invention are, first, to 

utilize in a steam-turbine as fully as possible 
both the direct and the expansive force of the 
steam; second, to give increased room for ex 
pansion as the steam travels through the en 
gine; third, to utilize the expansive force of 
the steam as the revolving wheel advances 
the buckets which receive the steam, so that 
the wheel receives the expansive force during 
its entire revolution; fourth, other objects 
hereinafter pointed out and claimed. These 
objects We accomplish by means of the mech 
anism illustrated in the accompanying draw 
ings, in which— 

Figure 1 shows a longitudinal sectional view 
of a steam-turbine constructed in accordance 
with our invention, showing the parts in po 
sition. Fig. 2 shows an elevation of the 
wheel detached, showing the arrangement of 
the buckets in our preferred form of con 
struction. Fig. 3 is a sectional view on line 
a 2 of Fig. 2, showing the arrangement of the 
buckets on each side of the wheel. Fig. 4 is 
a sectional view on linea at of Fig. 1 looking 
to the left and showing the steam-passages 
and dividing-walls. Fig. 5 is a sectional view 
on the same line a a of Fig. 1 looking to the 
right, showing what we term the 'chambers’ 
2, 3, 4, 5, and 6, which lead from the steam 
passages S to the steam-nozzles. Fig. 6 is an 
elevation of the steam-head C looking from 
the inside and showing the nozzle-rings F and 
G, the nozzles P, the passages S, and other 
parts hereinafter described. Fig. 7 is an edge 
view of the turbine - wheel D, showing the 

Fig. 8 is a sec 
tional perspective view of the nozzle-rings F 

- with curved buckets R and R. 

and G, on an enlarged scale, designed to show 
how the nozzles Pregister with the buckets 
R and the exit steam - passages S and low 
pressure nozzles T with the buckets R, which 
Overlap the ring G, thus allowing the steam 
to pass into the exhaust-chamber. This view 
shows the buckets cut into one side of the 
turbine-wheel D; but preferably they are cut 
into both sides. 

In the drawings we have illustrated our pre 
ferred form of carrying out our invention, in 
which we have shown a revolving wheel 
mounted upon a suitable shaft inclosed with 
a case or shell which is stationary. The 
steam being introduced through the proper 
port into engine is delivered through a series 
of nozzles into buckets, the buckets being 
preferably arranged in a plurality of rows on 
each side of the wheel, the whole containing 
suitable steam-passages, as hereinafter more 
fully described. 

In the drawings, A is a cylinder or ring 
which separates the two heads of the frame 
and leaves room for revolving the wheel be 
tween the heads. 
B shows one of the heads containing sta 

tionary parts and bearings, and C shows the 
other head, also having stationary parts and 
bearings. 
D is the turbine-wheel, which is provided 

These buckets 
are milled into each side of the wheel, as shown 
in Figs. 2 and 3, and the said wheel is mounted 
upon a suitable shaft, as shown by E. These 
buckets R and R are adapted to register at 
one end with the steam-nozzles, and at the 
other end are suitable steam-exit passages. 
The shaft Eis mounted in suitable bearings 

and revolves with the wheel D. We prefer 
to provide the shaft E with an enlargement 
D' and a flange I for retaining the wheel in 
position, as shown in Fig. 1, although the 
wheel D may be mounted upon the shaft E 
in any suitable manner. 
FF are high-pressure nozzle-rings properly 

secured to the case, and G G are the low-pres 
sure nozzle-rings, also secured to the case and 
arranged as shown. 
The dividing- walls are shown by H. H. 

These dividing-walls direct the steam from 
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the exit steam-passages in the rings F to the 
steam-nozzles, also in the rings F. The shaft 
E is mounted in a suitable bearing K and is 
held in position by means of the lock or jam 
nut Li, which lock-nut retains the bearing in 
position when it is properly adjusted. 
KK show bearings threaded into the case, 

So that the wheel D may be adjusted centrally 
in the case. 
M is the steam-inlet port where the steam 

enters the engine, and N is the exhaust-port 
or Outlet for the steam after it has passed 
through the engine. 
O is a steam-passage connecting the steam 

inlet port M to the passages O' O, one on 
either side of the wheel. 
O'O' are passages leading from the cham 

bers 2. One chamber is arranged in the head 
B and one in the head C, so that one chamber 
is on One side of the wheel D and one on the 
other side. 
PP are steam-nozzles which are arranged 

on each side of the wheel in the rings FF. 
R and R are curved buckets milled into 

each side of the turbine-wheel D at a suitable 
angle and having inclosed side walls and 
adapted to register with the nozzles P at one 

s and the exhaust-chamber W at the other 
eIO. 

SS are steam-passages leading from and 
registering with the buckets on one side and 
the steam-chambers 2, 3, 4, 5, and 6 on the 
other. 
TT are low-pressure nozzles which take 

the steam from the chamber U and which 
register with all the buckets R on each side 
of the wheel. The steam is delivered simul 
taneously into all the buckets R through the 
nozzles T and the rings G. 
U is the low-pressure passage or receiver 

which receives the steam when deflected from 
the chamber 7. From the low-pressure pas 
Sage U the steam passes through the nozzles 
Tinto the buckets R and from the buckets 
R into the exhaust-chamber V, and from the 
chamber V the steam passes through the pas 
sages W. W. and out at the exhaust-port N. 
The buckets are milled into the wheel D, so 
that they overlap each other and have two side 
walls, as shown in Fig. 3. 
While we have shown the wheel D having 

buckets on both sides, it will be understood 
that a wheel may be constructed with buckets 
On one side only and suitable steam-passages 
and steam-nozzles without departing from 
the Spirit of the invention; but we prefer the 
construction above described. It is also evi 
dent that the number of rows of buckets may 
be increased or decreased without departing 
from the invention. 
The operation of our invention is as follows: 

The steam is introduced through the port M 
into the engine and divides and passes through 
the passages O' O' into the first steam-cham 
berS2. Thence it passes through the first noz 
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zles P, striking in one or more of the buckets 
R in the wheel D, the steam striking at one 
end of the bucket, circling, and passing out of 
this bucket at the other end into the passages 
S, thence through the passages S and advanc 
ing into and through the chamber 3, thence 
through the nozzles P, striking the buckets 
upon the wheel D at an advanced place, cir 
cling in these buckets R, as above described, 
and coming out through other exit-passages 
S'. It is then advanced to another set of noz 
zles, P., by means of the chambers 4 and passes 
through P, striking the buckets R upon the 
wheel D and coming through the passages S' 
and advancing into and through the chambers 
5 and passing thence through the nozzles P, 
striking the buckets R on the wheel D and 
passing into and through the passages S, and 
being advanced by the chambers 6 passes 
through the nozzles P, striking the buckets 
R on the wheel D, and thence passing through 
the passages S' into the chambers 7, from 
whence it is deflected into the chamber U and 
passes through the low-pressure nozzles T, 
striking into the buckets R and emptying 
into the exhaust-chamber W, from whence it 
is discharged through the passages W W out 
at the port N. In the above description of 
the operation of our invention we have de 
scribed the turbine-wheel having a series of 
buckets upon both sides; but it will be evi 
dent that a wheel can be made having the 
buckets on one side only, in which case the 
chambers, nozzles, and steam-passages will be 
limited to one side of the wheel. In other re 
spects the operation will be the same as above 
described. 
Having thus described our invention, what 

we claim to have invented, and desire to secure 
by Letters Patent, is 

1. In combination with a rotating turbine 
wheel, a plurality of separated rows of buckets 
upon the face of the said wheel, a stationary 
casing therefor having separated spirally 
formed chambers of varying capacities, sta 
tionary rings supported in the stationary cas 
ing and provided with a series of nozzles con 
veying the steam to one row of buckets in in 
creasing volume and subsequently to another 
row of buckets as the said wheel advances the 
buckets in its revolution. 

2. In combination with a turbine-wheel pro 
vided with a series of buckets in the face of 
the said wheel, a stationary casing having rows 
of chambers of varying capacities, a stationary 
ring secured to the stationary casing of the 
engine and provided with a series of nozzles 
having openings leading from the said cham 
bers increasing so that the volume of steam 
fed to the buckets through the nozzles suc 
cessively increases as the wheel rotates to one 
row of buckets, and subsequently to another 
row of said buckets. 

3. In combination with a rotating wheel 
mounted within a case and provided with a 
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series of curved buckets R and a series of 
curved buckets R', a stationary ring F secured 
to the case and a stationary ring G secured to 
the case, the ring F provided with a series of 
nozzles adapted to feed the steam in increas 
ing volume to the wheel as it revolves, and 
the ring G provided with a series of nozzles 
adapted to feed the steam simultaneously to 

O 
the buckets R before said steam is expelled 
from the engine. 

4. In a turbine-engine, the combination of 
the inclosing casing having separated rows of 
chambers of varying capacities, a revolving 
wheel provided with a plurality of rows of 
curved buckets in the face thereof so as to 
overlap each other, nozzles for feeding the 
steam successively into one row of the said 
curved buckets and subsequently to another 
row, and steam-passages for taking the steam 

25 

from the said buckets. 
5. In combination with a turbine - wheel 

mounted in a case, having a plurality of sepa 
rated rows of chambers spirally formed of 
varying capacities, a plurality of rows of 
curved buckets arranged on the face of said 
wheel, inlet-passages leading from the said 
chambers and registering with the rows of 
buckets for feeding the steam thereto and 
steam-passages for the discharge of the steam. 

8 

6. In combination with a turbine-wheel hav 
ing separated rows of buckets, a casing there 
for having a plurality of spirally-formed 
chambers of varying capacities, means for 
feeding the steam to one row of buckets in in 
creasing volume, an auxiliary chamber com 
municating with one of the first-mentioned 
chambers, means for feeding steam from the 
auxiliary chamber to the last row of buckets 
in increasing volume and steam-passages for 
removing the steam from the engine. 

7. In a turbine-engine, the combination 
with a supported case having separated rows 
of chambers spirally formed of varying ca 
pacities, a turbine-wheel mounted thereon and 
provided with rows of buckets, having com 
munication with the respective rows of cham 
bers, at least one row of buckets having com 
munication with a discharge-port of the engine 
and adjustable bearings for the shaft of the 
said wheel. 
In testimony whereof we have hereunto set 

our hands in presence of two subscribing wit 
IeSSeS. 

CHARLES. W. DAKE. 
WILLIAM DONKER. 

Witnesses: 
EDWARD TAGGART, 
MARY S. TooKER. 
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