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To aid tufton, it Tay conce77. 
Be it known that I, FULLER TRUMP, a citi 

Zen of the United States, residing at Spring 
field, in the county of Clark and State of 
Ohio, have invented certain new and useful 
Improvements in Water-Wheels, of which the 
following is a specification. 
My invention relates to that class of water 

wheels known as “turbine Water-wheels,’ and 
it especially relates to wheels of the vertical 
type which are mounted on a horizontal shaft 
within a suitable casing. 
The object of my invention is to provide a 

double wheel so constructed and arranged 
that the motive power may be applied to one 
or both parts of said wheel, as desired, the 
construction being such that end-thrust on the 
supporting-shaft is obviated whether opera 
ting as a single or double wheel. 
A further object of my invention is to pro 

vide novel constructions in the gate-operating 
mechanism. I attain these objects by the 
constructions shown in the accompanying 
drawings, in which 

Figure 1 is a vertical sectional elevation of 
a device embodying my invention, the Outer 
casing or flume being shown in Section, with 
the inner casing of the wheel partly in Sec 
tion and partly in full. Fig. 2 is a side ele 
vation of the same with one of the side plates 
and the discharge pipe or flume removed. 
Fig. 3 is a partial sectional view on the line 
aca in Fig. 1. Figs. 4 to 15, inclusive, are de 
tailed views of the gate-operating mechanism 
and modifications thereof. Fig. 16 is a par 
tial sectional view of the inner casing and 
wheel, showing the arrangement of the gates 
with reference to said wheel. 
Like parts are indicated by similar letters 

of reference throughout the Several Views. 
In the said drawings, A. A represent the 

outer casing or flume, in which is located an in 
ner casing BB, which inner casing contains 
the wheel proper C. 
The wheel proper is supported on a hori 

zontal shaft D, which extends entirely 
through the said wheel and casing and is Sup 
ported in suitable bearings (, in the side or 
discharge flumes D'D', the shaft D being ex 
tended as desired and provided With Suitable 
pulleys or other power-transmitting devices. 
The inner casing, which surrounds the 

Wheel proper, consists, essentially, of the side 
rings E and E', each of which is formed sub 
stantially --shaped in cross-section, with a 
horizontal annular flange band a vertical pe 
ripheral flange b, the vertical peripheral 
flanges of said casing being connected to 
gether and to a central ring or flange E* by 
tie-bolts c, which extend through said flanges 
and through spacing sleeves or columns c', 
arranged between the respective flanges in a 
well-known manner. The horizontal pro 
jecting annular flanges b are extended to the 
side of the outer casing A, so that the inside 
of said flanges communicates with the dis 
charge-flumes D D, but has no communica 
tion. With the Outer casing, except through the 
wheel in the manner hereinafter more fully 
described. 
The space between the respective rings E 

E" Eis closed by pivoted gates F, these gates 
being adapted to be moved about their piv 
otal centers, so that the back of one gate 
comes against the front of another and thus 
completely incloses the wheel, or, when moved 
in the opposite direction, to form openings 
between the respective gates, so as to estab 
lish a communication from the outer casing 
to the wheel proper in a well-known manner. 
The wheel C is formed with two separate 

though integral parts C and C, each pro 
vided with a separate series of buckets, which 
may be of any desirable shape, to receive the 
Water admitted through the gates and dis 
charge it through the side flumes D and D'. 
The respective series of buckets are sepa 
rated from each other by a central flange or 
diaphragm C, which is located in the same 
plane with the central ring or flange E° of 
the wheel-casing. 
Each set of gates lying adjacent to the re 

spective series of buckets is provided with 
Separate operating mechanism, so that one 
Set of gates may be opened or closed inde 
pendent of the other set of gates in the man 
ner more particularly described hereinafter, 
so that the water may be admitted to either 
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one side or the other of said wheel, or to both, 
as desired. 
In operating wheels of this character, when 

there is but a single discharge-opening at one 
side of the wheel and an oppositely-arranged 
cover or casing, there is a heavy end-thrust 
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imparted to the supporting-shaft in the direc 
tion toward which the water is discharged, 
caused by the pressure of the Water which ac 
cumulates between the wheel proper and that 
part of the casing which is opposite to the 
discharge-opening. 

By the arrangement of the wheel herein 
described with a double set of buckets sepa 
rated by a central flange or diaphragm, which 
is located on a line with the dividing-wall be 
tween the separate sets of gates, Water may 
be admitted to one side of the wheel only and 
discharged from that side without the result 
ing end-thrust referred to, inasmuch as there 
is no opposing casing or cover, and any leak 
age of water past the central flange or dia 
phragm is discharged through the other wheel 
or through the other discharge pipe or flume. 

It is obvious that when both sets of buck 
ets are supplied with water the water is dis 
charged in opposite directions from the re 
spective series of buckets, and, the pressure 
being the same on each Series, no leakage can 
take place; but any end-thrust which would 
result from the action of one wheel would be 
counteracted by an opposing action in the . 
other wheel. 
To provide for simultaneously and uni 

formly opening and closing the respective 
gates upon either side of the wheel, I employ 
an outer gate-operating ring G, preferably ar 
ranged in line with or in the same plane with 
the vertical flange l' of the side rings of the 
wheel-casing. Means are employed for in 
parting a rotary movement to this ring from 
the outside of the outer casing, which may be 
accomplished by a small shaft G', provided 
with a suitable hand-wheel and extended 
through a suitable stuffing-box in the side of 
the casing and connected to Said ring, so that 
a revolving movement of said shaft will pro 
duce a corresponding movement of said ring. 
This may be accomplished, as shown in Figs. 
12 and 13, by means of a rocking arm d on 
the end of said shaft, connected by a pivoted 
link d' to the ring G, or, as shown in Figs. 14 
and 15, by a pinion d on the shaft engaging 
with a suitable lack-segment d, secured in 
said ring. The gates are each connected to 
the operating-ring, So that a movement of said 
ring Will be transmitted uniformly and simul 
taneously to Said gates. This may be accom 
plished, as shown in Figs. 8 and 9, by provid 
ing an extended arm e on each of said gates 
and a connecting-link e' from said arm to said 
ring, or by providing said arm with a seg 
ment of geare', adapted to engage with a 
similar gear e on the operating-ring. 
To prevent cramping of parts and to fur 

nish means whereby the ring G may be moved 
with as little friction as possible, I provide for 
Said ring rolling Supports between the said 
ring and the wheel-casing and connect said 
Supports to the ring in Such a manner that 
they are moved positively as the ring is 
moved, SO that a positive rolling motion is sel 
cured between the parts. This I preferably 

accomplish as follows: On that side of the 
ring Gopposite to the gate-arms and their 
connections I provide a laterally-projecting 
flange f, and at intervals about the side rings 
of the wheel-casing I pivot supporting-arms 
f', provided on their outer extremities with a 
segmental rimf', formed on the arc of a cir 
cle whose center is at the pivotal point of said 
Supporting - arm, this Segmental rim being 
adapted to engage with the flange fand form 
a support for said ring. To provide for posi 
tively moving said supporting-arm, so as to 
produce a rolling motion between the contact 
ing faces of said flange and arm, I form a posi 
tive connection from said arm to said ring, 
preferably as shown in Figs. 4 and 5, by a piv 
oted link-connection f, connected at one end 
to said arm and at the other to Said ring, or, 
as shown in Figs. 6 and 7, by gear-teeth ar 
ranged on the projecting flange and the end 
of said arm, substantially as before described, 
for the connection between the gate and ring. 
When the gear-connection is provided, in 

stead of having a continuous flangef, I pref 
erably form said flange in the nature of seg 
ments bolted or otherwise secured to the side 
of the operating-ring, the gear-teeth in the 
respective parts being preferably cut so as to 
fit and operate Smoothly together. 
To prevent dirt and foreign substances from 

entering the teeth and interfering with the 
operation thereof, I employ a cap or cover 9, 
adapted to surround the segments on the 
ring and arm, respectively, the said cap or 
cover being formed so as to fit over the re 
spective segments and be bolted thereto and 
to the operating-ring by the same bolts which 
secure the gear-segments to said ring. It 
will be seen that by the device as thus de 
scribed any movement of the ring is trans 
mitted positively to the supporting-arms, the 
outer extremity of each of said arms being 
substantially the segment of a periphery of a 
wheel whose diameter is equal to twice the 
length of said arm. The rolling movement 
between the parts reduces the friction of the 
ring to the minimum, While the positive move 
ment between the respective parts prevents 
any Sticking or cramping and the wear result 
ing therefrom. 
To provide for staying or holding the outer 

casing and the inner casing firmly together 
against the pressure which results when the 
outer casing or flume is located at the bottom 
of a considerable head or fall, I provide a se 
ries of stay rods or bolts h, extending from 
the vertical flange of the respective siderings 
of said casing to the side of said outer casing 
or flume. To prevent cramping or springing 
of the side rings forming a part of the inner 
casing, locate these stay-bolts in proximity 
to the column Ortie bolts c, which connect the 
respective rings of the casing and locate said 
bolts on a line with the said tie or column 
bolts, the line of centers of said bolts repre 
Senting a circle whose center is coincident 
with the center of the casing-ring. 
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In the drawings I have shown the outer cas 
ing provided at each side with an opening 
large enough to permit the insertion or re 
moval of the inner casing and the wheel there 
in contained, this opening being closed by a 
removable plate H, the discharge pipe or 
flumes D'D' being connected to said plate, 
and in this construction the stay rods or bolts 
h, are connected to the removable cover or 
plate H. It is obvious, however, that one or 
both of the removable plates may be dis 
pensed with, in which case the stay-rods are 
connected directly to the side of the flume. 

It is obvious that the devices as thus de 
scribed admit of modifications other than 
those set forth. I do not, therefore, limit my 
self to the exact constructions described; but 

I claim as my invention 
1. The combination, with an outer casing 

or flume and an inner wheel-casing, said in 
ner casing being composed of annular flanges 
or rings connected by tie-bolts, as described, 
of stay-bolts connecting said rings to the 
outer casing or flume in line with the tie-bolts 
connecting said rings, substantially as speci 
fied. 

2. The combination, with an outer flume or 
casing and an inner wheel-casing, said inner 
casing being composed of annular flanges or 
rings connected together by column or tie 
bolts, and pivoted gates between said flanges, 
of stay-bolts connecting said flanges or rings 
to the outer flume or casing, said stay-bolts 
being arranged in proximity to said column 
bolts, substantially as specified. 

3. The combination, with a wheel-casing 
having pivoted gates therein, of a gate-oper 
ating ring connected to each of said gates, 
said ring being supported on movable arms 
pivoted to the wheel-casing independent of 
the gates, said pivoted arms being connected 
to said ring so as to move positively by a move 
ment of Said ring, Substantially as specified. 

4. The combination, with the outer casing 
having the gates pivoted therein, of a gate 
operating ring Supported about the outer cas 
ing by pivoted supports, said pivoted sup 
ports being connected to said ring, so as to be 

moved positively thereby, and a connection 
from each of said gates to said ring independ 
ent of said supports, substantially as specified. 

5. The combination, with an outer casing 
and the gates pivoted therein, of a gate-oper 
ating ring supported about said outer casing 
by pivoted movable supports adapted to form 
rolling bearings for said ring, said ring being 
connected to each of said gates, and means 
for producing a positive movement of said 
rolling supports as the ring is moved to open 
or close said gates, substantially as specified. 

6. The combination, with an outer casing 
having the gates pivoted therein, of a gate 
operating ring Supported about said casing 
by movable pivoted supports adapted to form 
roller-bearings for said ring, positive connec 
tions between said ring and bearings, and 
means for operating said ring to produce a 
uniform and simultaneous movement of Said 
gates, substantially as specified. 

7. The combination, with a wheel- easing 
having pivoted gates, of an Outer gate-oper 
ating ring supported on pivoted supporting 
arms adapted to form roller-bearings for said 
ring, a connection from each of said gates 
to said ring, a lateral flange on said ring 
adapted to come in contact with said pivoted 
supports, and a connecting-link from each of 
said pivoted supports to said ring, substan 
tially as specified. 

8. The combination, with an outer casing 
or flume and an inner Wheel-casing having 
gates pivoted therein, each connected to a com 
mon gate-operating ring, of pivoted Supports 
adapted to form roller-bearings for said ring 
about said casing, positive connections be 
tween said pivoted supports and said ring, 
and means for operating said ring from the 
outside of said flume or casing, substantially 
as specified. 
In testimony whereof I have hereunto set 

my hand this 2d day of January, A. D. 1891. 

FULLER TRUMP. 
Witnesses: 

CHAS. I. WELCH, 
F. M.I. JONES. 
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