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UNITED STATES PATENT OFFICE.

ISAAC C. WALKER, OF PHILADELPHIA, PENNSYLVANTIA,
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Application filed February 8, 1909.

To oll whom it may concern:

Be it known that I, Tsaac C. WALKER, a
citizen of the United States, residing in the
city and county of Philadelphia, State of
Pennsylvania, have invented a new and use-
ful Hydraulic Motor, of which the follow-
ing is a specification.” -

This invention relates to a new and novel
water wheel and more particularly to that
type of wheel known as an overshot water
wheel, in ‘which a head of water is utilized
to drive a wheel by delivering the water to
a series of buckets at a point adjacent the
top thereof.

In water wheels, as heretofore constructed,
it has been necessary, in order to obtain any
degree of efliciency, to construct a wheel of
such large diameter as to make it impracti-
cable in ordinary use since it is only by this
means that the great losses, due to the en-
tering and discharge head, may be reduced
sufficiently to permit effective working.

In my present invention, I have devised
a mechanism operating on the principle of
an inclined plane and by which a wheel of
impractical diameter may be avoided and

still a high degree of efficiency be obtained..

It further consists of other novel features
of construction, all as will he hereinafter
fully set forth.

For the purpose of illustrating my inven-
tion, T have shown in the accompanying
drawings one form thereof, which is at
present preferred by me, since the same has
been found in practice to give satisfactory
and reliable results, although it is to he
understood that the various instrumentali-
ties of which my invention consists can be
variously arranged and organized and that
my invention is not limited to the precise
arrangement and organization of these in-
strumentalities as herein shown and de-
scribed.

Figure 1 represents a side elevation of a
machine embodyin~ my invention. Fig. 2
represents a plan of a portion of the same.
Tig. 3 represents a detail of a portion of
the operating mechanism. Fig. 4 represents
a detail of a slack adjuster. Fig. 5 repre-
sents a plan of the same. Fig. 6 represents
a perspective of one of the driving buckets.
Fig. T represents a side elevation of two of
the driving buckets. Fig. 8 is a bottom view
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of the same. Fig. 9 represents a section of
a bucket wheel and the runway therefor.

Similar numerals of reference indicate
corresponding parts in the figures.

Referring to the drawings:—1 designates
a casing, having side walls 2 and end walls
3 and 4, whereby a flume-like structure is
formed, adapted to receive and codperate
with my novel overshot water wheel mecha-
nism. This casing is adapted to be placed
in the bed of a stream or adjacent thereto,
the end walls 3 serving to dam up the water
in order to obtain the head necessary for
operating my device. Of course it will be
understood that the end wall 4 is provided
with a snitable opening 5 for the discharge of
water from the wheel. The upper face or
floor of the flume is inclined from the end 3
to the end 4, so that the water dropping
from the wheel will drain from end to end
of the flume.

6 designates a plurality of I-beams, pref-
erably built in the side walls 2 and extend-
ing transversely of the interior of the cas-
ing, whereby suitable supports are formed
for a runway 7, to be presently described.
It will be noted from Iig. 1 that certain
portions of this runway extend some dis-
tance above the side walls 2 and in order to

support this portion thereof, I preferably .

provide uprights 8 suitably mounted on the
walls 2 and secured in any desired manner
to the said runway.
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9 designates a bearing, here shown as -

mounted on the top of each of the side walls,
having, in the present instance, mounted
therein a driving shaft 10 which carries
thereon sprocket wheels 11 provided with
suitably spaced teeth 12 for engagement
with the bucket conveying mechanism, to be
hereinafter described.

Suitably secured to the spokes 13 of one
of the sprocket wheels 11 is a gear 14,
adapted to transmit = power from the
sprocket wheel to a pinion 15, fixedly
mounted on shaft 16 and from thence to
pulley 17 carried by said shaft.

It will now be apparent that when the
sprocket wheel is rotated by the bucket mecha-
nism the pulley 17 will likewise be caused
to rotate and by the use of a belt or the like
thereon, the power may be taken for any de-
sired purpose.
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The runway 7, in the present instance, is
formed of channel iron, as shown in section
in Fig. 9 and follows the contour of the pe-
riphery of the sprocket wheels for a portion
of their circumference and then extends
some distance from said wheels on a sub-
stantial incline, returning horizontally to

- the lower portion of the said sprocket wheels
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11. As here shown, the runway comprises
two sets of channel irons spaced apart a
sufficient distance to permit the conveyer
mechanism to run freely therebetween.

The conveyer mechanism consists of a plu-
rality of buckets 18 preferably rectangular
in shape and provided with depending lugs
or ears 19 which are respectively off-set in
order to codperate with similar lugs on the
next adjacent buckets, whereby apertures 20
in the said lugs 19 are brought into aline-
ment so that a rod 21 or the like may be in-
serted to movably secure the same together.
When all of the buckets are thus secured to-
gether by the rods 21, it will be obvious that
a complete articulated conveyer mechanism
is formed and which constitutes my novel
driving means for the sprocket wheels 11
which engage with the rods without the em-
ployment of sprocket chains for connecting
one bucket with the other. Preferably I ex-
tend each of the rods 21 some little distance
on either side of each bucket and on the ex-
tremity thereof, I mount rotating pulley
members or wheels 22, whose hubs 23 receive
said rods 21, said wheels being in the chan-
nel of the runway. It will be noticed here
that the runway has its upper portion in-
clined and its base portion horizontal, the
runway thus being substantially wedge-
shape, the widest end containing the driving
wheel 11.

The narrow end of the runway joins the
upper and base portions of the runway and
curves from one portion to the other, see
Figs. 1 and 4, the same being true of the
wide end of the runway, said narrow end
serving to guide and support the buckets or
conveyer mechanism as the latter passes
from the upper to the lower portion of the
runway. The ears 19 at the opposite ends of
the buckets project respectively forwardly
and rearwardly, whereby said ears of adja-
cent buckets have their openings in aline-
ment to receive the rods 21, approximately
directly below the joint of said adjacent
buckets, whereby the latter are close together
in their descent on the runway. It will
be noted from Fig. 3 that these wheels
22 are positioned a slight distance from
their respective buckets i order to provide
a space for each sprocket wheel 11, the
teeth of which are engaged and driven
by the several rods 21. These buckets, form-
ing as they do in the present instance,
the driving means for a novel type of
an overshot - water wheel are adapted to

973,088

carry water and therefore, in order to pre-
vent as small amount of waste water as pos-
sible, T provide an overhanging lip 24 on
each bucket so that.should one bucket over-
flow, the excess of water will be delivered
directly into the next adjacent bucket. The
lips 24 are provided with converging sides or
flanges 25 which prevent lateral discharge
of water from said lLip and consequently
from the sides of the buckets, and the buck-
ets fill one from the other. The lip 24 and
flanges 25 form together a spout, which is
quite an important feature in the construc-
tion of my conveyer, since thereby a large
quantity of water, otherwise wasted by over-
flowing, is now maintained directly in the
buckets and adds to the effective working
force,

Referring to Fig. 8, attention is directed
to the fact that the sprocket wheels 11 en-
gage the rods 21 of the buckets beyond the
sides of the latter, whereby the buckets are
removed from dirvect contact with said
wheels, by which provision friction on and
wear of the buckets by said wheels are pre-
vented, it being noticed that the bottoms of
the buckets form an unbroken continuity
throughout the length of the conveyer mech-
anism and adjacent buckets abut at their
front and rear ends respectively without ma-
terial space between them, it being noticed
that the bottoms of the buckets are inclined
and the front and rear sides of the same re-
spectively make acute and obtuse angles with
the bottoms.

In order to take up at various times lost
motion due to wear and the like and to other-
wise eliminate whatever slack may occur, T
cut away the runway 7 at a suitable point
and insert therein a means for readily per-
forming this function. In the present in-
stance I have shown in Fig. 4, the runway
divided forming the same in sections, the
meeting ends of the sections being fitted to
each other telescopically. In said ends are
slots 28 to receive bolts 27, whereby said
ends may be firmly connected and the sec-
tions rendered rigid as one.

29 designates an adjusting screw threaded
into one of the I-beams 6 and adapted to
engage a suitable part of the section 26,
whereby the adjustment of the sections of
the runway may be readily accomplished.

30 designates a receiving tank mounted
on a bracket 31 on the end wall 3, the said
tank having communication through outlet
pipe 32 with the water reservoir on one side
and on the other having an outlet nozzle 33
suitably positioned to deliver the water to
the bucket conveyer at a point substantially
tangent to the pressure of the conveyer. The
mouth of this nozzle 33, as here shown, is
suitably inclosed by side guards 34 so that-
there may not be an undue waste of water
at this point. It will be noted by bringing

79

75

80

90

95

100

110

115

120

125

ot
o
[

e ik




15

20

25

30

[2-]
(&3

40

50

55

60

65

978,088

this discharge nozzle 33 into closé proximity
with the buckets and at a small angle there-
to, say about 10° or 15°, that loss to the
entering head is reduced to a minimum.

Attention is directed to the delivery ends
of the bucket conveyer and the manner in
which the buckets are tilted to deliver the
wvater to the discharge opening 5 after the
completion of the working stroke on the in-
cline. - It will be seen that the buckets do
not empty until they are substantially at a
level with the discharge and thereby the
efficiency of the device is increased since
practically all of the total head is utilized
m view of the small discharge head at the
opening 5.

In operation, water 1s admitted to the re-
ceiving tank 380, from which it passes
through the nozzle 83 and runs into the ad-

jacent conveyer buckets which are filled one’

by one, the weight of the water in the first
two or three buckets being sufficient to over-
come the friction of the conveyer runway
and the like and the conveyer starts moving
and imparts motion to the sprocket wheels
11. The sprocket wheels 11, while rotating,
impart movement to the gear 14 which,
through its pinion connection, transmits mo-
tion to the pulley 17, from which it is taken
off by any well known means.

Tt ‘will be noticed that I refer to a plu-
rality of sprocket wheels 11 for the purpose
of description, but it will be readily under-
stood that these elements form sides of a
single large wheel, which Iatter I refer to
throughout the claims, as the details of its
construction may of course be wvariously
modified.

Of course it will be understood that T am
not to be limited to any particular location
of the driving wheel, velative to the runway,
as in varying conditions it may be found de-
sirable to take off the power at one end or
another, as the case may be. Ttllthel*nlore,
is.will be readily apparent that at times it
may be necessary to remove the bucket or
baclxets to shorten the conveyer or to put
in new buckets and for this purpose I pref-
erably provide at a suitable place in the run-
way a cut-away portion permitting free re-
moval of the buckets,

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent, is:—

1.In a hydmuhc motor, a runway sub-
stantially wedge-shaped, a series of chainless
connected buckets having means for deliver-
ing the excess of wﬂer directly from one
bucket to the other, said buckets having pro-
jecting and 1e01proca11V artlculatlno ears,
rods passing transversely through the ar-
ticulating ears across the entire width of the
buckets, supportin pulleys journaled upon
the ends of said rods to travel and be guided
in said runway; power-transmitting means

&

constructed to be engaged and actuated by
the transverse rods, and a conduit for the
actuating liquid arranged to discharge the
Iatter at substantially the top or upper end
of the inclined side of the runway.

2. In a hydraulic motor, a substantially
wedge-shaped runway, a series of chainless
buckets, the same having ears dirvectly de-
pending therefrom in alinement, a rod pass-
mg through the ears of adjacent buckets
from side to side, a power transmitting
wheel adapted to be engaged by said rod,
and supporting pulleys on said rod freely
movable on said runway, said power trans-
mitting wheel occupying the wide end of
said runway, and a discharge member on
each bucket adapted to 0\*0111&110 the bucket
in front thereof.

3. In a hydraulic motor, a continuous
runway substantially wedge-shaped, a series
of chainless connected buckets having means
for delivering the excess of water duudiy
from one buclet to the other, said buckeis
having projecting and reciprocally artien-
lating ears, rods passing transversely
through the articulating ears from side to
side, supporting pulleys journaled upon the
ends of said rods to travel in and be con-
tinually guided by the runway, and a power-
tmnsmlttmo wheel journaled at the wide
end of the Wedoe -shaped runway and con-
structed to be engaged and revolved by the
transverse rods.

4. In a hydraulic motor, a runway com-
posed of a continuous frame comparatively
wedge-shaped, a series of chainless articu-
Iatively-connected buckets, the same having

cars depending therefrom, the ears of ad-
jacent buckets being adapted to aline and
counceting rods passing through the ears
and addpmd to (utlmlauvd\' “connect the
buckets, said runway being provided at op-
posite ends with means around which the
buckets turn, and constructed to support
said buckets in their turning motion at the
end of the runway, each bncket being pro-
vided with a forwardly projecting spout to
adapt it to overhang the bucket in front
thereof.

5. In a hydraulic motor, buckets adapted
to be articulatively-connected, and each pro-
vided with a spout projecting forwardly
from each bucket adapted to overhang the
bucket in front thereof.

6. In a hydraulic motor, the combination
with power transmitting mechanism of a
series of articulatively-connected buckets
adapted to engage said mechanism, each be-
ing provided with a spout which projects
forwardly from the same and overhangs the
rear of the adjacent bucket in advance
thereof.

7. In a hydraulic motor, the combination
of a runway composed of a continuous frame
comparatively wedge-shaped, buckets adapt-
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ed to be supported and run thereon, a wheel
adapted to occupy the widest end of said
runway and being in gear with said buckets,
the narrow end of said runway being adapt-
ed to have said mechanism ride on and be
guided by the same in its turning motion
from the top to the bottom of the runway,
the adjacent members of the buckets each
having a lip to overhang the next adjacent
bucket.

8. In a motor of the character described,

the combination of a wheel, with a runway |

having inclined and substantially horizontal
portions, and end portions continuous there-
with, a plurality of buckets movably con-

nected and movable over said runway, each"

bucket having a lip overhanging the next

adjacent bucket and means arranged and

terminating tangentially of said wheel to
deliver a flow of water to said buckets.

9. In a motor of the character described,

the combination of a wheel, with a runway
having inclined and substantially horizontal
portions, a plurality of buckets movably con-
nected and movable over said runway, said
runway having an adjustable section, each
bucket having a lip overhanging the next
adjacent bucket and means arranged and ter-
minating tangentially of said wheel to de-
liver a flow of water to said buckets.
10-.In a motor of the character described,
the combination of a wheel, with a runway
having inclined and substantially horizontal
portions, a plurality of buckets movably con-
nected and movable over said runway, a
spout with side guards drranged and ter-
ninating tangentially of said wheel to de-
liver a flow of water to said buckets, and
an inclosing casing having an end portion
and a tank supported on said end portion.
11. In a motor of the character described,
the combination of a wheel, with a runway
having inclined and substantially horizontal
portions, a plurality of buckets movably con-
nected and movable over the runway, a sup-
ply device, terminating tangentially over
sald wheel to deliver a flow of water corre-
spondingly to said buckets, and an inclosing
casing therefor having an end portion, a
tank supported onsaid end portion,said cas-
ing having also anopening for the discharge

978,088

of the water adjacent the junction of said
inclined and horrzontal portions of the run-
way.

12. In a motor of the character described,
a'support, a wheel rotatably mounted there-
on, a continuous runway encircling said
wheel and havirg an inelined portion, a
bucket mechanism carried by said runway,
a spout arranged and terminating tangen-
tially to said wheel and adapted to deliver
motive fluid into said bucket mechanism,
and means upon opposite sides of the spout
and supported from the runway to direct
substantially all of said motive fluid deliv-
ered from said spout into said buckets.

13. In a motor of the character described,
a support, a wheel rotatably mounted there-
on, a continuous runway encircling said
wheel and having an inclined portion, a
conveyer comprising a plurality of buckets
carried by the runway, a lip on each bucket
having converging rides and overlapping the
next adjacent bucket, a spout arranged and
terminating tangentially to said wheel and
adapted to deliver motive fluid into said con-
veyer, and means upon opposite sides of the
spout to direct substantially all of said mo-
tive fluid delivered from said spout into
said buckets.

14. In a motor of the character stated, a
runway formed of separate sections, devices
adapted to adjustably connect the same, a
supporting member, and a screw, the latter
being mounted on said member and adapted
to bear against a section of the runway to
provide for the adjustability of the latter.

15. In a motor of the character described,
a rotatably mounted wheel, a continuous
runway encircling said wheel, a conveyer
comprising a plurality of buckets carried by
the runway, a lip on each bucket overlap-
ping the next adjacent bucket, a spout adapt-
ed to deliver motive fluid into said conveyer,
and means to direct substantially all of said
motive fluid delivered from said spout into
said buckets.

ISAAC C. WALKER.

Witnesses:
Roperr M. Baze,
C. D. McoVay.
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