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sECTIONALIZED CASE FORTURBINEs. 

AND THE LIKE 
George A. Biggs, Springfield, Ohio, assignor to 

... The James Leffel & Co., Springfield, Ohio 
Application October 4, 1947, serial No. 777,984 

1. 
This invention relates to improvements in 

spiral casings such as are employed with hy 
draulic turbines, centrifugal pumps, blowers 
and similar mechanisms. More particularly, this 
invention relates to an improved construction 
for spital casings of this nature and to improved 
methods of manufacturing and assembling Such 
casings. - - - - - - - 

In connection with devices of the nature re 
ferred to above, and most particularly in con 
nection with hydraulic turbines, the unit some 
times becomes so large that it is impractical or 
impossible to fabricate the casing completely in 
a manufacturing plant and ship it by the usual 
carrier. to the site at which it is to be used. 
This is due to the fact that bridge clearances, 
tunnel sizes, track spacings and other factors 
all operate to limit the size of articles which 
can be shipped over any given route. 
In-such cases it is customary to sectionalize 

the casing so it may be shipped in parts and 
assembled after arriving at its destination. This 
greatly simplifies the shipping and installation 
of very large units but has other definite dis 
advantages. One of these disadvantages is most 
evident in case of water wheel installations or 
hydraulic turbines wherein there is built into 
the casing of the unit a device known in the 
art as a speed ring and-which consists of a cage 
like device having vanes, therein which are 
employed for guiding the fluid in its flow from 
the casing to the wheel, or for controllingth 
rate of fluid flow through the Casing. - . 
Speed rings as referred to above are generally 

formed integrally with the casing and When the 
casing is sectionalized, the speed ring is also di 
vided into sections and each part of the divided 
casing contains a part of the Speed ring. Then, 
when the several parts of the casing are as 
sembled there must be flanges, and bolt holes 
provided not only in the casing but in the Speed 
ring as well for securing the several parts to 
gether into a rigid unit. Usually, the arrange 
ment and shape of a speed ring is not particularly 
adapted for being fitted with flanges or lugs of 
this nature and the bolts which tie the parts of 
the speed ring together are in inaccessible places: 
where they can be tightened only with difficulty 
and always with the chance that they will work 
loose. . . . . . 
A further difficulty encountered with large 

spiral casings in which the speed ring is fabri 
cated as an integral part is that, in casings of 
this size the outer part is formed of a plurality. 
of sheet metal segments which are Sometimes: 
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2 : 
ing together of these parts requires, for ease and 
economy construction, that they beformed of a 
readily weldable steel. If the speed ring: is an 
integral part of such a unit then it also must 
be formed of steel. This is a substantially more 
expensive construction than if the speed ring 
could be formed of cast iron or some other in 
expensive or easily machinable material. . . . 
A still further disadvantage which obtains 

when casings and speed rings of the type referred 
to herein are sectionalized as a single unit is that the planes of the sectioning pass entirely 
through the unit, so that the only material re 
taining the several parts of the casing and speed 
ring together are the bolts. It will be evident 
that in certain instances as, for example, a water 
wheel operating. under a very high head, or at 
high speeds and thus subject to vibration, this 
would be a detriment to the life of the installa 
tion. . . 

Accordingly, a primary object of this invention 
is to provide an improved construction for the 
spiral case of a hydraulic turbine, pump, blower. 
or the like. . . . . . . Another object is to provide an improved 
construction for a Spiral casing of such a size 
that it must be sectionalized and in connection 
with which a speed ring is to be employed. 

Still another object is the provision of an im 
proved sectionalized spiral casing and a method 
of manufacturing the same which results in a 
less expensive product but which is the full 
equivalent of, or better than, casing constructed 
according to prior art methods. . . . . 
These and other objects and advantages will 

become more apparent upon reference to the 
following description taken in connection with 
the accompanying drawings in which: 

Figure 1 is an elevational view of a spiral cas 
ing and speed ring fabricated according to the 
sembling thereof; 

Figure 2 shows the parts of Figure 1 after they 
have been assembled; 

Figure 3 is a perspective view of one type of 
Speed ring adapted for being employed in con 
nection with a casing constructed according to 
this invention; . . . . . . . . . . . . 

Figure.4 is a section taken on the line 4-4 

principles of this invention and prior to the as 

so of Figure 2 and shows the appearance of the 
assembled casing and speed ring along the part 
ing plane between adjacent sections of the cas 
ing; - - - - 

Figure 5 is a sectional view taken on the line 
riveted, but are usually welded, in place. Weld- 555-5 of Figure 2 and showing an adjustable strut 
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placed in the casing to facilitate the assembling 
of the speed ring and casing; 

Figure 6 is a view similar to Figure 5 but 
shows the casing and speed ring in the proceSS 
of being assembled and with the casing expanded 
by means of the strut therein; 

Figure 7 is a view showing the development 
of one of the segments of the casing; and 
Figure 8 shows the segment after it has been 

shaped prior to the welding thereof in position 
in the casing. 

Referring to the drawings, Figures 1 and 2 
show a scroll type casing for a hydraulic turbine 
or the like wherein the casing comprises a first 
part ?o having an inlet connection 2 and a 
second part 4 which is adapted to be secured 
to the part iO to form the completed casing as 
shown in Figure 2. Each of the parts 8 and 
i4 have flanges as at 6 through which the bolts 
18 are passed when the casing parts are placed 
together in order to hold the assembly rigidly together. 
Each of the parts to and 4 also comprises a 

rim member 20, which, when the casing parts are 
secured together define the central opening 22 
of the casing. As will be seen in Figures 1 and 2 
the rim members 20 are provided with a plurality 
of bolt holes 24 and, when the casing is assembled 
cap screws are placed in the bolt holes' 24 and 
into engagement with the threaded holes 26 ex- : 
tending around the periphery of a speed ring 28. 
The speed ring 28 seen in perspective in Figure 

3 comprises upper and lower plates 30 between 
which extenda, plurality of stay vanes 32. These 
vanes may be formed integrally with the speed 
ring, may be rigidly secured thereto, or may be 
adjustable relative to the speed ring according 
to individual preference, the nature of the instal 
lation of the turbine and the particular service to 
which it is to be put generally being the con 
trolling factor. In any case the rim members 30 
are rigid relative to one another. and as will be 
seen in Figure 3 are each continuous completely around their periphery. 

After the casing and speed ring have been as 
sembled a runner of any suitable type, as in 
dicated by the dot-dash outline at 34 in Figure 
2 may be placed within the central opening-36 
in the speed ring. The shaft 38 of the runner may 
lead out of one side of the assembled casing to 
a driven unit while the fluid flow through the 
turbine and runner may pass out the other side of the casing. 
The construction of the casing, and speed ring 

is better shown in Figures 4 and 5 where it...will 
be seen that the rims 20 of the casing are steel 
bars or angles bent, or fabricated to the proper 
configuration and to which are welded, as at 40, 
the arcuate segments 42 of the casing. The seg 
ments 42 are preferably.. everywhere around the 
casing formed as fragments of:frustum of cones 
and are circular in cross section in order-to-pro 
vide for the strongest construction and for the 
greatest fluid passage with a minimum of ma 
terial. The shaping of the segments, 42 to a 
circular cross section is of particular advantage 
in connection with the instant invention in that 
it permits the yielding apart of the rims.20 for 
receiving the speed ring 28 when the unit is 
asSembled. - 

At each end of the sections to and 4 the 
flanges 6 are secured by welding them to the last 
segment of the casing and to the rim members 
20. 
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4 
will warp somewhat when the Welding of the Seg 
ments and rims together has been completed and 
the unit cools it has been found desirable to place 
within the casing and bearing close to the rim 
members 20 a plurality of expansible struts as 
shown at 44 in Figure 5, These are spaced around 
the casing as indicated by the numerals 44 in 
Figures 1 and 2, 
Each of the struts consist of a center turn 

buckle 46 which is oppositely threaded at its Op 
posite ends with a pair of rods 48 that are in 
axial alignment and which extend across the 
casing in a line parallel with the axis of the speed ring 28. 
The struts 44 not only serve to provide support 

for the casing during its transportation and prior 
to the assembling thereof to protect it from dam 
age but are highly useful when the casing and 
speed ring are brought together. This is shown 
in Figure 6 wherein the strut 44 is expanded 
to provide for the spaces indicated at 50 between 
the rim members 20 of the casing and the rim 
members 30 of the speed ring... It Will be apt 
parent that the assembling of the Speed ring 

5 in the casing can be accomplished very readily 
even through the casing. has been badly. Warped 
during the welding thereof. 
After the casing and speed ring are properly 

aligned the struts may be adjusted to pull the 
rim members. 20 tightly against the speed ring 30 
thereby to hold the parts together until the bolts 
8 in the casing and the bolts 52 connecting...the 

rim members. 20 and 30, are placed in position. 
Thereafter, the rods 48 are either cut or burned 
from the casing and the places where they were 
welded can be smoothed out by a portable grind 
ing machine if so desired. - 

It will be apparent that the assembling of the 
casing and speed ring into a single unit can be 
carried out relatively easily and all of the. Con 
necting bolts may be tightened by ordinary 
Wrenches. 

It will also be evident that the cross-section of 
the speed ring...as seen in Figures 4, 5 and 6 is 
of relative simple configuration whereby its can 
be manufactured by simple, machining processes. 
Furthermore, since the speed ring is not an in 
tegral part of the casing but is fabricated: Sep 
arately therefrom, it may be formed of a different 
material, as, for example, cast iron which results 
in a Substantial reduction in the cost thereof. It 
will be noted that the assembled casing and speed 
ring as shown in Figure 2 is not entirely de 
pendent upon bolts intension for retaining: the 
unit assembled but that the continuous upper...and 
lower crims of the speed ring act as structural 
members to prevent the casing from pulling apart. 
This provides a substantially greater section of 
metal than could be provided by the number of 
bolts which could be placed around the flanges f6. 

It should also be noted that the forming of the 
Segments 42 of the casing: to be circular in cross 
Section operates to provide for a strong casing 
because there is no tendency for the segments to 

: change their shape under the pressure-of-the 
water in the casing, and that their frusto-conical 
shape makes for easy forming and welding of the 
Segments and assists in making the strut members 
effective for spreading or closing the casing about the speed ring. 
While this invention has been shown and de 

scribed in connection with the scroll casings of a hydraulic-turbine having a speed ring with fixed 
Due to the fact that the segments and rims 75 Vanes: therein, it will be understood that it is 
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adaptable to other devices having large casings 
and to other installations having speed rings of 
other types, the essential feature in connection 
with the speed ring being that it is fabricated 
independently of the casing. 

It will be understood that this invention is 
SuSceptible to modification in order to adapt it to 
different usages and conditions and accordingly, 
it is desired to comprehend such modifications 
within this invention as may fall within the scope 
of the appended claims. 

I claim: 
1. In a hydraulic turbine construction com 

prising a tubular casing and speed ring member 
having a fluid inlet and outlet for controlling 
the flow of liquid to the runner of a turbine, an 
improved sectionalized structure readily assem 
bled or disassembled which consists of a casing 
having a first part, a second part and a third 
part, Said first part comprising a plurality of in 
tercommunicating frusto-conical tubular sections 
united together and having arcuate inner sides, 
an inlet connection to one of said sections, Said 
plurality of tubular Sections being secured along 
their arcuate inner sides to a pair of spaced 
Semi-circular rim members, said first part form 
ing a unitary semi-circular structure, said second 
part comprising a semi-circular tubular casing 
Comprising a plurality of intercommunicating 
frusto-conical sections united together and hav 
ing arcuate inner sides attached to a pair of 
spaced semi-circular rim members which are 
complementary to Said rim members on said first 
part, flanges on the abutting ends of Said rim 
members for fitting Said first and second part 
members together to form a spiral shaped tubu 
lar casing, Said third part comprising a speed 
ring member having spaced annular plate mem 
bers which are united together by circumferen 
tially spaced stay vanes, said spaced plates on 
said Speed ring having means around the pe 
riphery thereof for fastening the same to the 
Said rim members, and said parts being Secured 
together to form a unitary spiral shaped hy 
draulic turbine structure, 

2. In a hydraulic turbine Construction Com 
prising a tubular casing and Speed ring member 
having a fluid inlet and outlet for controlling the 
flow of liquid to the runner of a turbine, an im 
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6 
proved sectionalized structure readily assembled 
or disassembled which consists of a casing having 
a first part, a second part and a third part, Said 
first part comprising a plurality of intercom 
municating frusto-conical tubular sections united 
together and having arcuate inner sides, an in 
let connection to one of Said. Sections, said plu 
rality of tubular Sections being Secured along 
their arcuate inner Sides to a pair of Spaced Semi 
circular riin members, said first, part forming a 
unitary semi-circular structure, Said Second part 
comprising a semi-circular tubular casing con 
prising a plurality of intercommunicating frusto 
conical Sections united together and having arcu 
ate inner sides attached to a pair of spaced semi 
circular rim member which are complementary 
to said rim members on said first part, flanges 
on the abutting ends of said rim members for 
fitting said first and second part members to 
gether to form a Spiral shaped tubular casing, 
said third part comprising a speed ring member 
having Spaced annular plate members which are 
united together by circumferentially spaced stay 
Vanes, said spaced plates on said speed ring hav 
ing means around the periphery thereof for 
fastening the same to the said rim members, at 
least One of Said frustO-conical sections having 
adjustable Strut means for aligning the same 
With Said Speed ring, and said parts being Se 
cured together to form a unitary spiral shaped . 
hydraulic turbine structure. 

GEORGE A. BIGGS. 
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