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To aid Zuhon, it inctly concern. 
Beit known that I, IIENRY BROOMELL, a citi 

Zen of the United States, and a resident of Phil 
adelphia, Pennsylvania, have invented certain 
Improvements in Turbine Water-Wheels, of 
which the following is a specification. 
One object of my invention is to so con 

struct a turbine water-wheel in which a cir 
cular register-gate is used that the mechan 
ism for operating said gate will bear upon 
two diametrically-opposite points of the same 
with equal force when in the act of turning, 
the said mechanism being, self-adjusting in 
order to compensate for slight irregularities 
in construction or those due to wear, thus 
maintaining a balanced draft. 
A further object of my invention is to dis 

pense with the usual packing-box, which pre 
vents the water gaining access to the wheel 
through the shaft-space, and substitute a sim 
ple ring or collar therefor. 
These objects I attain, as fully described 

hereinafter, reference being had to the ac 
companying drawings, in which 

Figure 1 is a vertical section of my im 
proved turbine water-wheel on the line 12, 
Fig. 3. Fig. 2 is a vertical section on the line 
34, Fig. 3. Fig 3 is a sectional plan view on 
the line 56, Fig. 1, and Figs. 4, 5, 6, and 7 are 
views of modifications. 
A is the base of the turbine, in which is a 

stud or step (t, for supporting the vertical 
shaft B, said shaft being secured to the blade 
casting D, which may be of any of the well 
known forms used in the construction of tur 
bine Water-wheels. Secured to the upper por 
tion of the base A is a curb A', and secured 
to the curb is a cap E, supporting a casting 
F, in which are bearing-blocks f for the upper 
portion of the shaft IB, these bearing-blocks 
being adjustable in the usual manner by a 
set-screw f', bearing against the plate f', as 
shown clearly in Fig. 1. Between the base 
of the casting F and the cap E is a space G. 
Surroundling the shaft B is a collar II, fitting 
snugly on the shaft, but resting loosely on the 
cap E. The object of providing the shaft 
with a collar is to prevent the water from 
gaining access to the wheel through the shaft 
space, said collar being substituted for the 
packing-box commonly used. The water 

above the wheel gains access to the collar H 
through the space G, and tends to keep a 
pressure at all times upon it and keep it to 
its seat on the cap. At the upper end of the 
shaft B is the usual coupling B'. 

Projecting downward from and forming 
part of the cap E is a sleeve E, on which is a 
collar I, the periphery of which is of octago 
nal shape, as shown in Fig. 3, although it will 
be understood that the periphery of the collar 
may be of any desired form, so long as there 
is a bearing-surface i on each side, for the 
purpose described hereinafter. This collar 
rests in a yoke J, of the form shown in Fig. 3, 
having arms i, j, and j', said yoke having 
an opening k, fitting snugly at the sides of 
the bearing-surface of the collar I, but be 
ing sufficiently large at each end to allow for 
a certain independent movement of the yoke 
transversely to the axis of the shaft. In the 
present instance the armi' is slotted ati, and 
in this slot works a friction-wheel n. On the 
crank n' of a shaft M, which is suitably 
shaped at its upper end for the reception of 
a coupling for hand-wheel shaft, said shaftM 
being supported in a bearing projecting from 
the cap E, as shown in Fig. 2. 
C is the gate in the form of a ring, having 

an opening or chute c for each opening (lin 
the periphery of the curb-ring A'. This gate 
C has on its upper surface two sets of lugs 

n, and between each set of lugs extends 
the outer end p of the armsij of the yoke J. 

q q are stops on the cap E, which serve to 
limit the movement of the ring in either di 
rection. 
The usual device for turning the gate-rings 

of Water-wheels of this class has been a rack 
on the periphery of the ring, with which 
meshes a small pinion, on turning which the 
ring will be turned in one direction or the 
other; but this device is objectionable on the 
ground that the ring binds against the cor 
responding ring or curb, owing to the fact that 
the power is applied to only one point. It 
has been sought to overcome this defect by 
providing the gate-ring with arms firmly at 
tached and having a closely-fitted bearing 
near the center, while the main rings are less 
closely fitted; but this small central bearing 
is liable to wear loose and cease to serve the 
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purpose intended, while a loose fit of the gate 
causes leakage. 
Turbine water-wheels have also been de 

vised in which two arms extended diametric 
ally across the wheel, but these arms were 
loose and fitted snugly at the center, and con 
sequently it has been impossible to obtain an 
even bearing at the two points without very 
great care in construction, and if obtained 
slight wear or springing of the parts under 
pressure of the water will defeat the object 
Sought. 
By providing a yoke having two arms adapt 

ed to bear upon the gate-ring at two diamet 
rically-opposite points, and having a loose 
center portion and devices for turning the 
yoke and allowing it to slide freely, so that 
in the first movement of the ring, if it should 
bear upon One point-say upon the projection 
in on One side, this point acting as the fulcrum 
of the lever-it will not turn the ring until the 
opposite armi comes in contact with the op 
posite lug in. Then, when the two arms are 
in contact with the two lugs n n', the press 
ure will be equalized and the yoke will turn 
the ring without the friction usual in this 
class of wheels. 

It will be understood that the periphery of 
the collar I may be of hexagonal form, as 
shown in Fig. 4, or may be oval, as shown in 
Fig. 5, having flat portions i i for the side 
bearings. 

It will be evident that any form of sleeve 
may be employed, so long as the yoke is free 
to move toward and from the lugs in n' and 
turned to open or close the gate-ring. The 
collar I may also be made in the form shown 
in Fig. 6, which is substantially the same as 
that shown in Fig. 3. It is also evident that 
the collar I might be dispensed with, the yoke 
J, with its elongated opening, having its bear 
ing directly upon the sleeve E', as shown in 
Fig. 7, the object of the collar I being to pro 
vide a better bearing for the yoke. 
Turbine wheels have been constructed with 

a sleeve projecting downward from the cap 
to serve as a guide for the gate-ring through 
the medium of arms attached thereto, but 
the sleeve E is here used as a pivot for the 
yoke J. 
I claim as my invention 
1. The combination, in a turbine water 
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wheel, of a gate-ring, with an operating-yoke 
therefor, having arms acting on said ring, 
said yoke being pivoted at the center, but 
being free to move transversely in respect to 
the axis of the pivot, substantially as and for 
the purpose set forth. 

2. The combination, in a turbine water 
wheel, of the gate-ring, an octagonal pivot 
block, a gate-operating yoke having arms act 
ing on said gate-ring, and having a central 
octagonal opening larger in one direction than 
the pivot-block, and mechanism for turning 
said yoke, substantially as specified. 

3. The combination, in a turbine Water 
wheel, of the gate-ring, the octagonal pivot 
block, the operating-yoke having arms acting 
on the ring, and an octagonal opening receiv 
ing the block, but larger in one direction than 
the latter, and a yoke-operating shaft having 
an arm acting upon an arm of the yoke, Sub 
stantially as specified. 

4. The combination, in a turbine water 
wheel, of a gate-ring having lugs or bearings, 
with an operating-yoke having arms fitting 
loosely between said lugs or bearings, said 
yoke being pivoted at the center, but free to 
move transversely in respect to the axis of 
the pivot, substantially as and for the purpose 
set forth. 

5. The combination, in a turbine water 
wheel, of the base and curb, the cap having 
a depending sleeve, the wheel-shaft passing 
through said sleeve, the gate-ring, and the 
gate-operating yoke loosely pivoted to the 
sleeve and having arms acting on the gate 
ring, and an arm by which it is operated, sub 
stantially as specified. 

6. The combination, in a turbine water 
wheel, of the cap having a depending sleeve, 
with a collar mounted thereon, the gate-ring, 
the gate-operating yoke loosely pivoted on the 
collar and having an operating-arm, and arms 
for acting on the gate-ring, substantially as 
and for the purpose set forth. 

In testimony whereofIhave signed my name 
to this specification in the presence of two sub 
scribing witnesses. 

ENRY BROOMELL. 

Witnesses: 
WILLIAM D. CONNER, 
ENRY HIOWSON. 
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