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To all auhon, it may concern." 
Beit known that I, GUSTAv MEYERSBERG, 

a subject of the Emperor of Austria-Hungary, 
residing at Berlin, Germany, have invented 
certain new and useful Improvements in 
Nozzles for Elastic-Fluid Turbines, of which 
the following is a specification. 
My invention relates to the art of making 

nozzles for elastic-fluid turbines; and its ob 
ject is to improve the method of constructing 
the nozzles so that they...can be manufactured 
at relatively low cost with a high degree of 
accuracy and in less time than is required 
according to the methods usually employed. 
attain these results by making the E. S 

i. individual parts of 
which are accurately machined and com 
pletely finished before assembling, and for 
economy of production they are preferably 
made in large quantities. In practice the 

the turbine at one or more points adjacent to 
the buckets of the wheel or wheels to dis 
charge the motive fluid against them. They 
may be supported in the wall of the casing, 
in a diaphragm, or in a ring or segment there 
of adapted to be secured to the casing or dia 
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So 
partitions which form the side walls. 

phragm. The member designed to support 
the nozzle or nozzles is provided with one or 
more openings or recesses, cast or otherwise 
formed therein, in which the nozzle parts are 
assembled. For a nozzle comprising a plu 
rality of fluid-discharging passages, or, as 
commonly termed, a “sectionalized' nozzle, 
the opening is segmental in shape, having a 
curvature corresponding to that of the wheel, 
and the nozzle parts are arranged therein to 
divide it into separate fluid-discharging pas 
sages and form at the same time the walls of 
the latter. In a single-passage nozzle the 
opening in the supporting member is prefer 
ably rectangular in cross-section, and the 
parts arefitted thereinto face the walls of the 
opening and form the passage. The parts 
which constitute the set for each fluid-dis 
charging or nozzle passage comprise a pair of 
suitably-formed pieces which form two end 
walls and a pair of suitably-shaped plates R 

The 
plates are preferably made of sheet metal or 
strips whose surfaces are smoothly finished, 
the said plates being cut therefrom to the de 
sired size, after which their edges are dressed. 

The pieces forming the end walls are shaped 
to give to the passage the desired configura 
tion. They may be so shaped as to form a 
passage which is expanding or non-expand 
ing, rectangular or square in cross-section, 
and which is or may be provided with a bowl, 
as desired. These pieces are constructed of 
blocks which are preferably substantially 
oblique prisms, cut from a ring of suitable 
Cross-section, a segment thereof, or a straight 
bar, or they may be cast. They may be 
shaped by hand; but it is preferable to em 
ploy a profiling-machine whereby a large 
number can be finished in one operation. 
The pieces are made up in two lots, the pieces 
of one lot being the reverse of the pieces of the 
other lot, or, in other words, they are shaped 
as “rights' and “lefts.' These pieces may 
be so arranged that the expansion of the noz 
zle may be obtained by suitably shaping one 
of them, or both pieces may contribute to 
produce this result. In assembling the noz 
zle parts in the nozzle-receiving openings of 
the supporting member the pieces are sym 
metrically arranged along the two arc-shaped 
side walls, while the plates which are usually 
rectangular are disposed transversely be 
tween the curved walls and parallel to the 
end walls of the opening in the diaphragm or 
other support. . The end walls of the nozzle 
opening in the support are preferably in 
clined to correspond to the angle of discharge 
of the passages. The plates thus constitute 
partitions which separate the passages and 
give to them the proper angle of discharge, 
while the symmetrical pieces impart to the 
passages their characteristic configuration, 
The symmetrical pieces and the walls of the 
nozzle-receiving openings are provided with 
interlocking shoulders which retain the pieces 
in place. Furthermore, as the pieces are dis 
posed between rectangular plates the latter 
function as filling or wedging pieces, whereby 
the nozzle parts are tightly wedged in the 
supporting member. 
With nozzles built up in the manner de 

scribed the fluid-discharging passages can be 
constructed according to theoretical require 
ments with great accuracy and the surfaces 
or walls of the passage be highly finished, so 
that the coefficient of friction between the 
walls and the working fluid is reduced to a 
minimum. Again, the amount of machine 
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work is materially reduced, which decreases 
the cost of manufacture. 

For an understanding of the details of con 
struction reference. is to be had to the follow 
ing description, taken in connection with the 
accompanying drawings, and the novel fea 
tures of the invention will be set forth in the 
claims appended hereto. 

In the accompanying drawings, which illus 
trate one embodiment of my inventior, Fig 
ure 1 is a longitudinal section of a sectional 
ized nozzle for an elastic-fluid turbine, show 
ing a portion broken away. Fig. 2 is a plan 
view of a portion of the nozzle, showing a 
fragment of the supporting member in sec 
tion. Fig. 3 is a transverse section on line 
33, Fig. 1. Fig. 4 is a longitudinal section 
of one of the discharge-passages. Figs. 5, 6, 
and 7 are transverse sections taken, respec 
tively, on lines 55, 66, and 77, Fig. 4. Fig. 
8 is a perspective view of the stock from 
which the blocks for making the symmet 
rical pieces are cut, drawn on a reduced scale. 
Fig. 9 is a view showing the manner of ar 
ranging the blocks for shaping them in the 
profiling-machine. Fig. 10 is a perspective 
view showing the manner of cutting the 
blocks for the symmetrical pieces of a nozzle 
for a turbine of the radial-flow type. Fig.11 
illustrates the manner of arranging the block 
for shaping them in a profiling-machine, and 
Fig. i2 is a perspective view of a portion of a 
sectionalized nozzle of the radial-flow type. 

Referring to the drawings, Figs. 1, 2, and 
3, 1 represents a portion of the diaphragm or 
supporting member that is cast or otherwise 
provided with a segmental nozzle-receiving 
opening 2. The walls 3 of the inlet portion 
of the opening convergeinwardly to the por 
tion containing the nozzle parts and serve as 
a bowl or distributing-chamber for receiving 
and delivering the motive fluid to the dis 
charging-passages. The portion of the open 
ing containing the nozzle parts comprises 
concentric side walls 4 and 5, which corre 
spond to the curvature of the row of buckets 
on the wheel, and end walls 6, which are in 
clined to correspond to the angle of discharge 
of the motive fluid. - 
The nozzle parts comprise flat rectangular 

plates 7 and symmetrical forming-pieces 8 
and 9. The plates are arranged in the noz 
zle - receiving opening at the inclined ends 
thereof and at intermediate points and ex 
tend parallel to the end walls. Under cer 
tain conditions the plates at the ends of the 
Eting may be omitted and the surfaces of 
the support finished. The plates thus di 
vide the opening 2 into individual passages 
and serve to direct or discharge the fluid 
against the wheel-buckets at the proper an gle. The symmetrical pieces are arranged 
in the passages, the piece 8 against the con 
cave side wall 4 and the piece 9 against, the 
convex side wall 5 of the opening, and they 

are both located between adjacent plates. 
By this arrangement the plates are disposed 
between the pieces 8 and 9 of adjacent pas 
sages and also between the side walls. 6 and 
the pieces adjacent thereto. The plates are 
or may be of such size as to make a driven 
fit between the pieces, thus wedging the parts 
in place. The pieces 8 and 9 are furtherse 
cured, by means of interlocking shoulders 10, 
at their inner ends and adjacent parts of the 
support 1, Fig. 3. . . 
The pieces 8 and 9 may be shaped to form 

passages of any desired configuration. As 
shown in the present instance, the passages 
formed thereby are of that R which im 
part velocity to the motive fluid by expan 
sion, each passage comprising a bowl or en 
largement 11 and an expanding discharge 
portion 12, which both merge into a contract 
ed throat 13 between them, Fig. 4. The area, 
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of the discharge-passage at these portions is 
shown in Figs. 5 to 7. Considering now the process of construct 
ing the nozzle parts, the plates 7 are prefer 
ably made from polished strips, cut to the re 
quired-le 
ends, the finished product being simply a flat 
rectangular plate. To make the symmetrical 
pieces 8 and 9, substantially prismic blocks 
are employed. I prefer to make these from 
two different size rings, one of which having 
an outer circumference corresponding to the 
curvature of the concave wall 4 of the open 

90 
th and beveled or dressed at their 
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ing 2 and the other having an inner circum 
ference corresponding to the curvature of the 
convex wall 5, so that the block or pieces will 
snugly fit the walls of the opening when as 
E. ed. One of the rings is shown in Fig. 8 
to illustrate the manner of cutting the blocks 
therefrom. It is to be noted in this connec 
tion that no attempt has been made to show 
the ring according to proper scale. The 
plane of the cuts is radial in one direction and 
oblique in a direction at right angles thereto, 
Fig. 8. This produces a block whose sur 
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faces, 14 slightly convergeinone direction, 
thereby adapting the blocks to fit the con 
verging spaces between the plates 7, as 
shown in Fig. 2. Furthermore, the convex surface 15 of the block snugly fits the con 
cave wall 4 when the blocks are cut from the 
larger ring and the concave surface 16 fits the 
convex wall 5 when the blocks are cut from 
the smaller ring. The radial dimension of 
the cross-section of each ring is sufficient to 
at least equal the thickest portion of the 
pieces, and that is represented on line 6 6, 
Fig. 4. The pieces 8 and 9 are thus made in 
two lots cut from different size rings. The 
next operation consists informing the active 
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or working surface 17 of the pieces, Figs. 2 
and 4-that is to say, the surfaces which are 
in contact with the motive fluid in a finished 
nozzle and which give to the discharge-pas 
sages the desired configuration. These sur 
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faces may be cut in any preferred manner. 
In practice I use a profiling-machine and ar 
range a number of blocks of one lot, as shown in Fig. 9, and finish them in one operation. 

5 Assuming the blocks shown in Fig. 9 to be 
those employed for the outer piecess, the ac 
tive surfaces 17 are cut on the concave sides 
of the blocks, thus leaving the convex sur 
faces on the opposite side to fit the wall 4 of 
the nozzle-receiving opening 2, Fig. 2. After 
the pieces S are finished the active surfaces 
are cut on the blocks of the other lot. These 
latter blocks are arranged in the shaping-ma 
chine in a position reverse to that shown in 
Fig. 9, so that the convex surface may be cut 
away, and thereby leave the concave surface 
tO R the convex wall 5 of the opening 2. 
With the pieces 8 and 9 made in this man 
ner the active surfaces are substantially sym 
metrical and the other surfaces exactly con 
form to the opening in which they are assem 
bled. , 
In a nozzle having a single discharge-pas 

sage the nozzle-receiving opening in the sup 
porting member is preferably square or rec 
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of plane surfaces, so that the symmetrical 
pieces can be made from straight stock. 

In constructing nozzles for a turbine of the 
radial-flow type rings of uniform size may be 
used for the stock from which to cut the blocks for making the symmetrical pieces. 
As shown in Fig. 10, the blocks 18 are cut 
from the ring by a chordal and transverse 
cut as distinguished from a radial and ob 
lique cut, as is employed to cut the block for 
the symmetrical pieces of the nozzles of the 
axial-flow type. The blocks are made up in 
two lots as before in order to obtain the sym 
metrical working or active surfaces. Hence 
the blocks of one lot are arranged in a circu 
lar profiling-machine in the manner shown in 
Fig. 11 and cut down to the desired shape, 
while the blocks of the other lot are arranged 

45 reversely to those shown, so that the active 
surfaces will be symmetrical. To construct 
the nozzle, the symmetrical pieces 19, Fig. 12, 
are arranged between flat rectangular plates 
20 in a manner practically similar to that de 
scribed in connection with the axial-flow type 
of nozzle. 

In the low-pressure stages the nozzle may 
extend entirely around the bucket wheel or 
wheels, in which case suitable provision must 
be made by the use of ribs or equivalent con 
struction to unite the outer portion of the 
diaphragn) or support with the web or cen 
tral part, as will be readily understood. 
These ribs may extend across fe nozzle with 
a suitable steam-space between or they may 
be arranged between nozzles, 

In accordance with the provisions of the 
patent statutes I have described the princi 
ple of operation of my invention, together 

tangular in cross-section and the walls there 
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represent the best embodiment thereof; but 
I desire to have it understood that the appa 
ratus shown is only illustrative and that the 
invention can be carried out by equivalent 

ea.S. 
What I claim as new, and desire to secure 

by Letters Patent of the United States, is 
1. A nozzle for elastic-fluid turbines, com 

prising oppositely - disposed flat members, 
and oppositely-disposed symmettical mem 
bers which form with the flat members a fluid-discharging passage having an enlarged 
inlet end. 

2. A nozzle for elastic fluid-turbines, com 
prising oppositely-disposed flat members, 
and oppositely-disposed symmetrical mem 
bers which form with the flat members a 
fluid-discharging passage having an enlarged 
inlet, and an expanding discharge portion 
connected with the inlet. 

3. In a nozzle, the combination of a sup port, parallel plates arranged on the support 
which form a plurality of closely-associated 
fluid-discharging passages, and forming-pieces 
which impart the desired configuration to the 
passages. 

4. In a nozzle, the combination of a sup port, provided with an opening or slot, plates 
arranged in the opening which divide the 
same into passages, and a pair of forming 
pieces arranged between adjacent plates 
which impart to the passages the desired 
configuration. 

5. In a nozzle, the combination of a sup 
port provided with an opening, and symmet 
rically-arranged forming-pieces arranged ad 
jacent the opposite walls of the opening. 

6. In a nozzle, the combination of a sup 
port having a curved opening, a plurality of 
forming-pieces which are symmetrically ar 
ranged adjacent the longitudinal walls of the 
opening, and plates arranged transversely of 
the opening which divide the same into inde pendent fluid-discharging passages. 

7. In a nozzle, the combination of a sup 
port having a Sgt. opening, plates 
therein which divide the opening into fluid 
discharging passages and serve as walls of the 
latter, and pieces which form the other walls 
of the passages and are shaped to impart the 
desired configuration to the passages. 

8. In a nozzle, the combination of a sup 
port having a segmental opening whose end 
walls are inclined and parallel, transversely 
arranged plates spaced apart in the opening 
and disposed parallel to the end walls thereof, 
and forming-pieces between the plates whose 
adjacent surfaces are symmetrical and whose 
outer surfaces conform to the curvature of 
the walls of the openings. 

9. In a nozzle, the combination of a sup= 
port having a segmental opening whose end 
walls are inclined and parallel, transversely 
arranged plates in the opening which are dis 

65 with the apparatus which I now consider to | posed parallel to the end walls, and forming 
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pieces arranged along the curved side walls 
of the opening and between the plate and 
wedged in position by the latter. . 

10. In a nozzle, the comibination of a sup port having an elongated opening whose end 
walls are inclined and parallel, transversely 
arranged plates spaced apart in the opening 
and disposed parallel to the end walls there of, forming-pieces arranged along the side 
walls of the opening and between the plates, and interlocking retaining-shoulders on the 
support and the said pieces. 

11. In a nozzle for turbines, the combina 
tion of... a support having an orifice, detach 
able members mounted therein which form 
walls of the fluid-discharging Pig and 
uide and direct the passage of the motive 
uid, and other detachable members also lo 

cated in the orifice.which form the other walls 
of the passage and assist in guiding and di 

the motive fluid. 
12. In a nozzle for turbines, the combina 

tion of a support having an orifice, a detach 
able member mounted therein which forms a 
side wall of a discharge-passage and guides 
and directs the passage of motive fluid, and 
another detachable member, also mounted in 
the orifice which forms an end wall of the 
same passage and assists in guiding and di 
recting the motive fluid. . 

13. In a nozzle for turbines, the combina 
tion of a support having an orifice, a plurality 
of partitions therein which form the side 
walls of the nozzle-passages, and direct and 
fide the motive fluid, and detachable mem 
ers which are also located within the orifice 

and between the partitions for guiding and 
directing the motive fluid, the said detach 
able members engaging the partitions. 

40 

passage which face the walls thereof and di 
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14. In a nozzle for turbines, the combina 
tion of a support having a bowl, a passage of 
smaller cross-section than the bowl and re 
ceiving fluid therefrom, and members in the 
rect and guide the motive fluid. 

15. In a nozzle for turbines, the combina 
rtion of a support having an opening or orifice, 
one portion of the opening forming a con-. 
verging bowl or distributing-chamber, the 
other portion of the opening having inclined 

end walls, and members for facing the end 
walls which 
fluid. 

16. In a nozzle for turbines, the combina 
tion of a support having a segmental opening 
or orifice, one portion of the opening havin 
converging walls which form an inlet or bowl, 
the other portion of the opening having par 

guide and direct the motive 

ranged in the opening parallel to the end 
walls, some of the members facing said walls 
and the other or others dividing the opening 
into separate fluid-discharging passages. 

17. In a nozzle for turbines, the combina 
tion of a support having a plurality of bowls 
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allel and inclined end walls, and members ar 

65 
or distributing-chambers, and openings com 
municating with the bowls, and plates which 
face the walls of the openings and form pas 
sages which guide and direct the motive fluid. 

18. In a nozzle for turbines, the combina 
tion of a RE' having a distributing-cham 
ber, a plurality of passages communicating 
with the chamber and receiving fluid there 
from, thin sheet-metal plates which separate 
the passages, each passage comprising a 75 
bowl, a throat receiving fluid from the bowl, 
and a discharge portion which receives fluid 
from the throat and directs it against the 
bucket-wheels. - . 

19. A nozzle for turbines, the combination 
of a SEE provided with an opening, mem 
bers therein each of uniform cross-section 
which divide the opening into closely-asso 
ciated fluid-discharging passages, certain of 
the members serving to E. the end walls of 
the opening. . . . 

20. In combination, a supporting member cast with a segmental nozzle-receiving open s 
ing, one E. of the opening being en 
larged to form a bowl or chamber for receiv 
ing motive fluid and discharging it to the noz 
zle-passages, and members in the other por 
tion of the opening which divide it into fluid directing and discharging passages. 

In witness whereof I have hereunto set my 
hand this 18th day of April, 1905. . 

Witnesses: . ". . . 
JULIUS RUMLAND, 
EARL RICKEBEN. 
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GUSTAVMEYERSBERG. 


