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tilij STATES PATENT OFFICIE 
J A. Mí FS L. Ai OCRE, OF WELLSVILLE, NEW YORK, ASSIGNOR TO KERR 

TURBINE COMPANY, OF WELLSVILLE, NEW YORK, A CORPORATION 
(OF NEW YORK. 

No. 824,05. Specification of Letters attent. Sategated 3Aay 22, 1906. 
Application filed October 18, 1905, Serial No. 283,216, 

from the same on the other side; eighth, 
Be it known that I, JAAt Es L. MooRE, a other evident advantages and features of the 

citizen of the United States, residing at Wells 
ville, in the county of Allegany and State of 
N ('A' York, have invented certain new and 
useful Improvements in Steam-Turbines, if 
which the following is a sp, cification, 

\ly invention relates to nozzles particu 
larly adapted for compound steam-turbines, 
known more especially as the * multicellular” 
type and shown, for exainple, in the Pat 
ents No. 756,241, to Charles W. Kerr, dated 
April 5, 1904, and No. 73'S, 105, dated August 
29, 1905. 
The (objects of my invention are, first, to 

construct a nozzle which consists of a series 
of nozzle-openings arranged on a ring which 
is una de separat e and independent from the 
'astings forming the turbine; second, to con 
struct a nozzle-ring, is above indicated, 
whereby the nozzle-openings may be quickly 
and cheaply formed in the edge of the ring by 
a milling-cutter and at the same time inade of 
a m{re durable material than cast-iron, such 
as' bronze or (ther composition, thereby in 
string greater strength and dess corrosion; 
third, to construct a nozzle-ring in which the 
nozzle - openings may be placed closer to 
gether, so that it case of a partial admission 
the motive ?uid is dinnitt ei in a body" and 
unifornly about the rotating cle) ent of the 
turbine; fourth, to constrict, a nozzle of a 
greater power by cutting in Ore ZZie-open 
ings in a given diameter of nozzle-ring of a ??? -* 

turbing; fifth, it construct a series of rein () v 
ahole i Zizier-riggs ( ; f i he sa he diameter and 
avig differer i ber o? nozzle-openings, 

where by the ("pacijiv" of a turi binie may be 
;eadily and widely changed by renoving one 
set of Ozzie-ril 12's aid institing others hav 
ing I) (re or less I) ()Zzle-openings, sixth, to SO 
construct and arrange the nozzle-openings 
with respect to the buckets that there is 
nearly a completet reve 'sal in the direction 
(, the notive filid within the ickets while 
flowing in a general direction parallel () the 
axis; se venth, to st ) preportion and design 
the single lickets which are attached to 
the periphery of the backet-wheels so that 
the lotive fluid which asses out the nozzle 
openings of the Zzle-rings above referred to 
will enter into the buckets at Gine side, flow 
across tie hocket in a ligilly-efficient aman 
ner with a minimum of friction, and issue 

removed from the turbine. 
elevation of one of the buckets removed from 

specific construction and arrangement of the 
parts, which will hereinafter appear from the 
detailed description of the nozzle-ring and 
manner of construction and applying the 
S8, 

My invention consists of structural fea 
tures and relative arrangements of elements, 
which will be hereinafter more fully and 
clearly described, and pointed out in the ap 
pended claims. 

Referring to the two sheets of drawings, in 
which similar reference characters indicate 
the same parts in the several figures, Figure 1. 
is a central longitudinal section of two ex 
pansion-chambers, showing two of the noz 
zle-rings and buckets in operative position. 
Fig. 2 is a transverse section through the noz 
zle-opening on line 22 of Fig. 1. Fig. 3 is a 
transverse central section of the nozzle-ring 

Fig. 4 is a front 

the bucket-wheel. Fig. 5 is a sectional view 
of a bucket, taken on line 55 of Fig. 4. Fig. 
6 is a section of a bucket on line 6 6 of Fig. 
5. Fig. 7 is a section of a bucket on line 77 
of Fig. 5, and Fig. 8 is a fragmentary section 
showing an end view of the combined bushing 
and bearing. 

In the drawings the same reference charac 
ters indicate the same parts throughout the 
se veral figures. 

Referring to the drawings, 1 1 represent 
the bu: ket wheels or disks of the rotor eie 
inent of the turbine, and 22 are the buckets 
Gin the periphery of the wheels. 
3 is a rotary shaft passing centrally 

through the turbine - casing, to which the 
wheels are suitably secured. 
4 4 are the separable sections of the tur 

bine-casing, which are fitted to each other 
and the ends of the cylinder by tongue-and 
groove joints and held together by longitudi 
mali bolts. (Not shown. ) The outside por 
tion of the casing may be provided with the 
usual lagging, as shown in the former patents 
herein before referred to. - 

5 indicates one of the partitions separating 
one wheel or expansion-chamber from the 
other and is preferably made integral and 
connected at one end of its corresponding 
casing-section 4 by means of any number of 
webs 5' 5", placed diametrically opposite to 
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each other. The spaces between these webs form extended arcuate-shaped passages 4 
for conveying the motive fluid from one sec 

lo 

smaller side of the grooves 6', so that only the 
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with a series of rectangular annular grooves 

negligible amount. 

tight joint between the bushing 6 and divi 

tion to the next succeeding section or stage 
of expansion. 

6 is one of the combined bushings and 
bearings about the shaft 3, which is seated in 
the central ?†?????-??? 7 of the partition or division-wall 5. The bushing or §: 6 is provided on its inner cylindrical wall or face 

6', which are mot ???! with a lubricant, but are able to collect such water as may pass along the shaft and by forming eddy-currents 
rovide sufficient resistance for the motive 
uid to reduce its leakage to a very small or 

A sufficient clearance is 
provided between the shaft and the inner or 

shaft will rotate, and the combined bushing 
and bearing 6 will be held to its seat by the 
difference of ??? between the expansion 
chambers. By this construction and ar 
rangement it has been found that the shaft 
will rotate practically without touching the 
bushing and will be separated from it and 
packed by a filling of thermotive fluid. 
8 is a narrow collar made integral with one 

end of the bushing 6 and is provided with an 
annular flange 9, which is seated in a corre 
sponding recess 10, the bottom of which re 
cess may be provided with the usual fibrous. 
material for {?? . 11 is a circular ridge forming the inner wall 
of the recess 10 or the outer edge of the cen 
tral opening 7 of the partition or division 
wall 5. The outer end of this circular ridge 
11 is V-shaped in cross-section, so as to pre 
sent a blunt knife-edge to the bottom face of 
the circular channel within the inner side of 
the collar 8, thereby assisting to make a fluid 
sion-wall 5 when pressed against said wall by 
the preponderating fluid-pressure, as above 
indicated. 
The bushing 6 is made slightly smaller in 

its outer diameter than the central opening 7 
in the partition 5, so as to provide a clearance 
in order not to disturb the proper alinement 
of the axis 3 in its bearings should the cen 
ters of the opening 7 in the partitions 5 not ex 
actly correspond with that of the axis of the 

12 is a cored casting which forms the steam 
end of the cylinder and is provided with a 
motive-fluid chest 13, provided with any 
pipe connection 14, leading to a source of mo 
tive-fluid pressure, and the arc-shaped open 
ings or ports 13, leading to the first series of 
nozzle-openings, to be hereinafter described. 15 is any suitable bushing surrounding the 
shaft at the section where it passes through 
the end casting 12. 
1616 are the nozzle-rings, which are pref 

erably made of bronze or otherhard metallic 

composition of annular form and U-shaped in 
cross-section. The inner side or portion of 
the U-shaped section is provided (see Fig. 2) 
by cutting with a milling-cutter or other suit 
able tool with a series of rectangular-shaped 
passages 17, which form the nozzle-openings 
for the passage of the motive fluid from one 
expansion-chamber to the next. The said 
nozzle-rings are attached by means of bolts 
1818 or other suitable means engaging the 
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75 
webs 5' 5", so that the circular recess or de 
pression. 19, formed in the annulus of the U 
shaped cross-section, is made to register with 
the arc-shaped passages 4 in the partition 
wall 5 orports 13, leading from the chest 13. 
From the foregoing arrangement and con 

struction it will be seen that I have formed a 
compact and cheap construction for provid 
ing a uniform and proper distribution of the 
motive fluid to a rotary bucket-wheel, as 
used in this type of turbines. . 
The single-cup buckets 2, as shown in de 

tail in Figs. 2 to 7, are provided with a shank 
20, which has at its lower end an enlargement 
21 of cylindrical form adapted to fit in a cor 
responding recess 22 in the periphery of the 
wheel 1. The curvature of the wallsforming 
the inside of the bucket, as indicated in Figs. 5 and 6, and the inclination of the nozzle-pas 
sages in the nozzle-rings with respect to the 
path described by the buckets are such that 
the motive fluid is reversed in direction, thereby efficiently imparting its velocity and 

: energy to the rotor element of the turbine 
with the minimum of friction between the 
motive fluid and the walls of the buckets. 
As is customary with turbines employing 

double-cup buckets on the wheel, the motive 
fluid issues from both the sides of each of the 
buckets, while in the single-cup bucket and 
arrangement herein described the motive 
fluid is at all times on the opposite side of the 
bucket from which it enters, thereby avoid 
ing the exhaust from the buckets passing 
across the face of the bucket wheel or disk in 
order to get to the next series of nozzle-pas sages, as in the case of the double-cup 
buckets. From the foregoing description of my in 
vention it will be seen that the nozzle-rings 
can be easily manufactured of the same size 
of any suitable metal and with a different 
number of nozzle-passages, and when it is de 
sired to vary the capacity of the turbine all 
that is necessary to do is to remove the said 
rings and quickly substitute others having 
the required number of passages without 
changing the construction or relation of the 
other parts of the turbine. Also, if so de 
sired, the same turbine may have nozzle 
rings with a different number of nozzle-pas sages in order to properly and uniformly dis 
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tribute the torque in the different expansion 
chambers or along the rotary shaft. 
The operation of theinvention is as follows: 
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Referring to Fig. , the motive fluid passes 
from the steam-chest 13, through the ports 
13' and recess 19, to the passage-ways 17 in 
the nozzle-ring, striking the buckets 2 on the 
wheel in such a direction that the velocity of 
the motive fluid is imparted to the wheel, 
thereby rotating the shaft 3. The motive 
fluid in striking the buckets is turned back 
on itself in a direction almost opposite from 
that of the original or striking direction, 
whence it passes into a second chamber, which 
acts as a motive-fluid chest for the succeed 
ing stage of expansion. The motive fluid 
again passes through arcuate-shaped ports 4', 
recess 19 to and through a series of similarly 
arranged nozzle-passages 17 17, against 
another set of buckets, and so on until the 
last stage of expansion to the final exhaust, 
as illustrated and described in the patents 
referred to above and need not herein be 
further described for a clear understanding 
of the operation and use of the present inven 
tion. 
From the foregoing description of the struc 

tural features, mode of assembling the differ 
ent parts, and manner of operation it will be 
readily seen that I have devised a turbine in 
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which all the objects recited in the statement 
of invention are carried out, the parts of the 
turbine are easily and cheaply manufactured, 
its capacity readily changed, and the smooth 
and efficient running of a turbine is easily 
effected. 

Various changes may be made in the spe 
cific construction of the nozzle-ring and its 
mode of being supported and Secured in the 
turbine, and while I have shown my pre 
ferred form I do not care to limit myself to 
these specific arrangements, as they could be 
modified in many ways without departing 
from the spirit of my invention and accom 
plish the same results. Iaving now fully described my invention, 
what I claim as new, and desire to secure by 
ietters Patent, is as follows: 

1. A multicellular compound turbine com 
prising a cylinder composed of separable and 
independent sections for the several stages of 
expansion of the notive fluid, a vertical par 
tition or wall within each section and secured 
ther to by separated webs thereby forming ar 
cuate-shaped ports or passage-ways between 
the inner side of each of the sections and the 
periphery of the partitions, removable and 
independent nozzle-rings, an annular recess 
or groove in one of the flat faces and near the 
periphery of each of the nozzle-rings, said re 
cess corresponding or regeistering witi the ar 
cate-shaped ports in one of the vertical parti 
tions, nozzle-passages in the rings and ??? 

necting the annular recesses with the centers of 
the nozzle-rings, means for securing or hold 
ing the nozzle-rings against the vertical parti 
tion, a rotary shaft passing centrally through 
each of said sections and partitions, a wheel 
or disk within each chamber formed by the 
separable sections and fixed to the shaft, and 
a row of single-cup buckets on the periphery 
of each wheel or disk. 

2. A multicellular compound turbine com 
prising a cylinder composed of separable and 
independent sections for the several stages of 
expansion of the motive fluid, a vertical par 
tition or wall within each section and se 
cured thereto by separated webs thereby 
'orming arcuate-shaped ports or passage-ways 
pétween the inner side of each of the sections 
and the periphery of the partitions, remov 
able and independent nozzle-rings, an annu 
lar recess or groove in one of the flat faces 
and near the periphery of each of the nozzle 
rings, said recess corresponding or register 
ing with the arcuate-shaped ports in one of the 
vertical partitions, nozzle-passages in the 
rings and connecting the annular recesses 
with the centers of the nozzle-rings, means 
for securing or holding the nozzle-rings against 
the vertical partition, a rotary shaft passing 
centrally through each of said sections and 
partitions, a wheel or disk within each cham 
ber formed by the separable sections and 
fixed to the shaft, and a row of single-cup 
buckets on the periphery of each wheel or 
disk, the inner walls of the cups and their re 
lation to the nozzle-passages being such that 
the motive fluid passes into the cups on one 
side of the bucket-wheel and across their in 
terior and issues from the other side of the 
bucket-wheels. 

3. In a multicellular compound turbine, a 
nozzle-ring of U-section with a series of pas 
sages cut in the radially inner edge of said 
section and means for holding said nozzle 
ring in position in said turbine. 

4. A multicellular compound turbine com 
posed of a series of separable and independ 
ent sections, a rotary shaft passing through 
each of said sections, a wheel or disk fixed to 
said shaft within each chamber formed by 
adjacent sections, a series of buckets fixed to 
the rim of each disk, and a removable nozzle 
ring of U-section held to successive sections 
of said turbine in position to deliver the mo 
tive fluid tangentially to said series of buckets. 

In testimony whereof I affix my signature 
in presence of two witnesses. FAMES TIL. MOORE. 

Witnesses: 
C. V. KERR, 
(IAU)E º. SCO''T 
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