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To all whom it may CONCErw:

Be it known that I, C. P. BRADWAY, a citl-
zen of the United States, residing at Statford,
in the county of Tolland and State ot Connec-
ticut, have invented certain new and useful

Improvementsin Turbine Water-Wheels; and

I do hereby declare the following to be a full,
clear, and exact description of the invention,
sueh as will enable others skilled in the art to
which it appertains to make and use the same.

The object of this improvement 1s a gate or
valvesystem for more perfectly controlling the
passage of water through and regulating the
action of turbine water-wheels. These results
are attained by the mechanism illustrated In
the drawings herewith filed as a part hereof,
in which the same letters of reference denote
the same partsin all the views. -

Figure1is a side elevation representing my
improvement. Fig. 2is a top view. Fig. s
is a sectional view showing a modified form of
cam, and more fully illustrating special iea-
tures of construction. Tig. 41s a view of one
of the gates or valves detached, and showing
a different adjustment of one of its connecting
parts. Fig. b is a rear elevation of a gate or
valve detached, showing the same adjustment
of one of the connecting parts as shown In
Figs. 1, 2, and 3. Fig. 6 is a top view of one
of the parts detached. TFig. 7 is a rear eleva-
tion of a gate or valve detached, showing the
operating -lever attached thereto In a lower
plane than those shown in Figs. 4 and 5.

A A’ is the shell or casing surrounding the

wheel, which may be of any suitable pattern.
B B are the water-ways, each one of which 18
provided with a valve or gate, C, having a re-
cess, (V, corresponding to the height of the
water-ways B, and of circular form at the up-
er and lower ends, C” C".
The shell or casing A A’is provided with
suitabie recesses, as shown at C”, Fig. 3, for
the reception of the valves C, which may be
additionally secured in position. y

T D represent slotted or forked levers, af-
fixed to the top of the valves by screw-threaded

studs ¢ and corresponding nuts or other suit-

able means. Thelevers D are mounted so that
each alternate one of the series will be in the
same horizontal plane, while the intermediate
ones will likewise be in a given plane, but on
a different level, thus permitting the levers o

| inward movement by the

pass by one another in their operation of the
valves. Those levers which are on the higher
plane are attached directly to and rest upon
the upper edge of the valve, and are secured
by the nuts ¢, whereas those levers of the se-
ries on the lower plane have a collar, d, of
nearly the same diameter as the vaive, placed
on the top lever, directly in line with the valve,

and of such a thickness as to project within

the plane of the levers on the higher leve!, for

a purpose presently explained.

E represents a vertical shaft, secured ab its
lower end to the casing A A’ and provided
with a pinion, F/, which meshes with cog-
wheel F, having arms F', and suitably secured
to but arranged to move on the vertical ex-
tension A” of the casing A A’, for a purpose
hereinafter set forth. -

Secured to the arms ¥ of the cog-wheél B

by means of bolts fis a cam, &, having in-
ward curves, G'.

P represents pins secured to the arms F’
of the cog-wheel F, in position to enter the
slots of and engage with the levers D, secured
to the valves C, when motion is given to the
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wheels F by means of the shaft B and pin-

ions F', by the movement of which one way
or the other the valve C may be partially or
entirely opened or partially or entirely closed,
as shown at C and (', Fig. 3. This cam C1s
arranged in the same horizontal plane with

the levers D, and its inward curves Or recesses, .

G/, give clearance for the complete oscillation
of the levers D, and the convex surfaces there-
of will prevent the slots of the levers from get-

ting out of the line with the projections or pins

F” when moving inwardly, and the sides of the
respectively adjoining valves will perform the
same office when the levers D are moved out-
wardly. This feature is more clearlyillustrated
in Fig. 3, in which the cam is represented
in dotted lines, the inward curves being at a
greater distance apart, as the ping I are ar-
ranged to actuate a series of the three levers,

instead of two, as shown in Fig. 2. By refer-

erence to Fig. 3 it will be seen that the levers
D are longer than the distance between thelr
hubs. Consequently they are limited to their

hub or collar of the adjacent lever, as the case
may be, and they arelikewise limited in thelr
convex surface of
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outward movement by impingement with the .
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the cam G, as clearly indicated in the afore-
sald figure of the drawings, it being under-
stood that the said cam is of sufficient thick-
ness to extend within both planes of the levers
on the higher and lower level, as will be un-
derstood by reference to Figs. 1 and 3, but
more particularly shown in Fig. 1.

In Fig. 2 each of the pins I is shown as
arranged to actuate two of the valves, there
being one pin for each two valves.
ence to Iig. 3 the operation may be casily un-
derstood. The cog-wheel T being rotated to
the right, one of its pins engaging the slot-
ted arm-lever carries the same in position
shown in dotted lines, Fig. 3, when, on the
continued rotation of the cog, the pin will en-
gage the next lever, and so on successively
throughout the whole series, each lever being
acted on successively by the pin. From this
1t will be seen that if only a single pin were
employed the cog-wheel would have to make
a complete revolution to actuate all the valves.
It two pins were employed it is evident that
the cog-wheel would only make a semi-revolu-
tion in actuating all the valves. Where the
pins are half the numker of valves, as shown
in Ifig. 2, the cog-wheel in a slight movement
will actuate all the valves. Thus it is evident
that a single pin may be employed to actuate
all the valves of the case, or a series of pins
be made to actuate aseries of valve; or, there
may be a single pin for each valve.

H represents a hollow driving-shaft. H'isa
center post or bearing for the wheel, and 7 7/

By refer-
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| are the stud-bolts, securing the position of the 35
transverse piece H”, supporting the center

post, H'. .
By the adjustment shown two or more gates
operate togetheron oppositesides of the wheel,

| thus always keeping the wheel properly bal- 40

anced, so when one gate is opened or closed
the adjoining gate immediately begins to open
or close,if the gate-rod Econtinues to be turned.

It 18 obvious that when this form of gate is

fully opened, unbroken columns of water enter 45

sqquarely against the buckets of the wheel, and
the same is the case with each of the gates
when partially opened.

Having thus described my invention, what

I claim, and desire to secure by Letters Pat- 5o

ent, 1S

In a turbine water-wheel, the combination
of an annular casing provided with water-
ways at stated Intervals around its periphery,

valves regulating said water-ways and pro- ss

vided on their outer ends with slotted levers,
with a disk, pins depending therefrom, and
arranged to successively actuate the valves,
and a cam attached to the disk and located

within the plane of theslotted levers and pro- 6o

vided with inwardly-curved recesses, substan-
tially as shown and for the purposes deseribed.
In testimony whereof I affix my signature
in presence of two witnesses.
CHARLES PHILIP BRADWAY.
Witnesses: |
J. H. SEGAR,
D. H. BELLROSE.
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