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1o all whom, it nuyy coneeri: ‘
Be it known that we, WiLnray Borkrrand
JULIUS Borknr, citizens of the United States,

‘residing at Philadelphia, in the county of Phila.

delphia and State of Pem_)s,vlmnia, have in-
vented certain new and useful Improvements
in Water-W heels; and we do hereby declare
a tull, clear, and exact de-
seription of the invention, such ag will enable
others skilled in the art to which it appertaing
to make and use the same. :

This invention relates to an improvementin
water-wheels and their. attachments for oper-
ating pumps and for other purposes; and i
construction and. combination
of ‘parts hereinafter more particularly set

In the acéompanying drawings, Figure 1
represents a side elevation of g water-wheel

and its easing embodying"my invention with

the usual attachments for operating a pump, ,

a part of the casing being broken away and
the inlet-nozzle and a part of the wheel sec-
tioned toshowthe interior construction, FRig.
2 represents a vertical Section of the same on
the line 2 9 of Fig. 1, the pump being shown
in elevation, Fig. 3 represents g detail per-

© spective view_ot-the wheel.
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A designates the casing of the wheel, the
base A’ of which is provided with g cylin-
drical water-receptacle ¢, havingan outlet-pipe
P, one end of the said receptacle being re-
duced by an annulir platé ¢’ to fit the same,
its other end being closed by a plate ¢* and
these plates being secured in place by bolts o8,

bump-cylinder B is mounted pivotally on a
pintle B', passed through lugs 4 on the bot-
tom of said cylinder and also through raised
lugs ' of a bump base-plate *, which is fas-
tened by screws b* to the said base A’ of the
casing. . The piston-rod;4® of this pump is op-
erated by a wiist-pin ¢ of g gear-wheel C,
hereinafter described, driven by the water-

wheel M, the connection between the said

wrist-pin and said piston-rod being made by
a suitable coupling ¢, provided with & lubri-

cator-cup ¢’ and cap-plate &, the latter having.

& screw-threaded stem which turng into the

- end of -the said wrist-pin for conyenience in

Serial No. 201,306,,

The said casing A js
passage A% commu-
cylindrical water-re-

!] disengaging the parts.
provided with a vertical
’nicating with the said

ceptacle, and the circular hollow body of said’

casing above the said passage is provided witl
an annular expansion A® to provide room foy
the heavy annulus M?ofthe water-wheel, here-
inafter described, and with a central outward
extension A*in lige with the axis of the water-
wheel corresponding to the construction of
thesaid water-wheel, as hersinaftor deseribed.
& one point opposite the lower

! said wheel the casing A

is provided with 4
tubular arm or offset

AY arranged to receive

an inclined inlet-nozzle D, held in'place by a

tubnjar coupling or socket D', which has ‘an
annular external flange ', that is perforated
to permit the bassage of fastening-screws (/*
into screw-threaded’l'ecesses of the outer end
of said tobular arm or offset, which end is
bresented obliquely
Is provided with an external annulay flange «f,
which serves ag 3 stop and brace, being in
contact with the lower end of the socket 1)
These parts DI are screwed or tightly fitted
together. . The 4 bper part of the body of sajd
casing is provided with a short strong tubylay
offset B, receiving a fived shaft E, on which
the gear-wheel C, above mentioned, turns, be-
ing held thereto by a screw K, having s broad
head or cap that overlaps the hub (¥ of said
wheel on the outer side.
the said hub is extended to he in contact with
the end of the said tubular offset . “The

latter has a vertica] lubricant-inlet passage ¢/,

extendingdown toits bore and serew-threaded
to receive the stem of an oil-cup F, and the
fixed shaft B is brovided, in continuation of

bart of the

upward. * The said nozzle

The inper end of -
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this passage, with g longitud_inal oil-duct ¢, .

bored centrally therein and having terntina]
inlet and outlet branches ¢ &, whiah permit
'the oil to flow from the said oil-cup to the said
‘shaft.  The screw E? affords access at will to
the outer end of the said duct for cleaning the
same. - ’
The peripheral

protected: by
-ing G, which surrounds the same and has a
vertical annular Hange G/ extending inwardly

rart of the gear-wheel (! ig

& conecentric annular wheel-cas—,
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from its i"ea_r edge to.cover the rear face of
the cogs. The lower part of this wheel-cas-

“ing is extended downward to form a pocket
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2
G,

covering and protecting a gear-pinion H,

- meshing with the said gear-wheel to drive the

same and carried by the shaft N of the water-
wheel M. This shaft turns in a bearing cast
with the main part of the casing A, said bear-
ing consisting of. a forward-extending hub I
and a rearward-projecting block J, with the
interposed integral rear wall of the casing, the
said bearing being bored from fronsg to rear

to admit a bushing K immediately surround- |

ing the said shaft. This bushing is provided

at its middle with an annular oil-space 2, sup-

plied from an oil-reservoir L by means of an
oil-pipe L/, perferated on its sides at 7 and
extending through a-part of the rear of said
casing, which is obliquely bored to receive it,
to the said oil-space 2. The hub I is braced
by webs I', cast integral with it and the rear
wall of the casing, and is in contact with the
rear face of the hub M’ of the water-wheel M.
The bushing K is in contact at its front end
with the hub M’ and at the other end with the
gear-pinion H. The shaft N has its forward
end 7 extended in front of hub M’, where it
receives a nut »/, serving to clamp the wheel
M and the pinion H tightly in position against
the forward and rear ends of the shaft-bearing

_integral with the rear part of the casing A.

The wheel-casing G is attached to the casing
A by screws g, which enter, respectively, the
block J and solid studs J', the latter being
rigid and preferably integral with the upper
part of the rear wall of the casing and ar-
ranged on each side thereof a little below the
horizontal plane of the center of the wheel (!
and the wheel-casing . The top of the oil-
reservoir Is is also a separate piece cemented
to the body of said reservoir and to the rear
wall of the casing A or attached thereto in
any other convenient way. The front wall
A’ of the said casing is also separate from the
main casting which constitutes the rear and
the greater part of the hody thereof, and is
held thereto by screws 0. The few remov-
able parts above mentioned permit easy access
to the interiov of any portion of the casing.
The fact that by far the greater part of the
article beside the wheels is in a single casting
insures the maximum strength and durability
and facilitates manufacture. The parts which
are made separately and attached are.such as
by their position would prevent or greatly
impede casting integrally. The wheel M also
consists of a single piece comprising, besides
the hub M’, a thin conoidal web 2/, Baring
therefrom rearwardly to a relatively heavy
annulus M”, having conoidal cups M?* at prop-

- erly - calculated intervals all around its pe-

. b5

riphery, these cups being presented outward
to receive in succession the jet of water from
the nozzle D. The position of the said noz-
zl§and of each conoidal cup M® is such that

~

}
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the central line of discharge passes exactly
through the apex of the interior of the cup
at the point of rotation where” this stroke
will be most effective. The mosteffective an-
gle for these cups is sixty degrees in longi-
tudinal section. 'Greater obtuseness than this
results in the spilling out or spreading ot

-of more or less of the water without reach-

ing, the apex of the cup, while a more acute
angle does not leave suflicient opening at the
outwardly - presented base of the cone, and
consequently a part of the jet will strike out-
side of it, especially in the beginning of im-
pact. This construction insures the passing
of the jet very quickly from the apex of
one cup to the apex of the next, with no loss
of power by the stroke of the water against
the side of the cup toward the center of the
wheel, since the outer part of each cup shields
the.inner part of the cup next hefore-it in vo-
tation, the cups being arranged at intervals
determined by a line thus drawn from the
nozzle, asindicated by Fig. 1, and the positions
of the cups and the positions of the said parts
being as above stated. The maximum effi-
ciency of a wheel of this kind must depend,
other things being equal, on doing away as
far as possible with ineffective application of
any part of the jet of water, whether carried
by the inward stroke above referred to or by
eddices incident thereto, which will oppose and
diminish the effect of the stroke on the outer
side and at the apex and by bringing the jot
as nearly as possible to a focus without other
direction of flow in the cup. also on making
this action continuous, the jet passing quickly
from cup to cup with no intervals and with
scarcely even an instantancous lessening atb
any time of the best focal and impulsive of-
fect.  The heavy annulus M*near the periph-
ery makes this water-wheel also a fly-wheel,
Insuring by its momentum evenness of action
when there is irregularity in the water-jet or
elsewhere and counteracting any such slight
differences of force applied as may be repre-
sented by the stroke on the edge of the cup
and that at its apex- ~in short, insuring per-
fectly reliable rotation while the water-sup-
ply continues, from whatever quarter this re-
liability may be threatened, and continuing

75

8o

o
L

g0

95

100

105

g

such rotation, if necessary, over a brief stop- -

page of flow. The said annulusis cireular in
cross-section or of such other form as will
have its transverse diameter about equal to
its radial diameter, using the latter term with
reference to the radius of the wheel. This
permits the said annulus to have a mass ex-
ceeding in weight all the 1 2t of the wheel
without undue extension sidewise, as would
be necessary if a flat ring or similar weight
were employed. .QOur construction leaves the
annulus at once heavy, inconspicuous, and
compact, permits a pile of such wheels to be
arranged for storage or shipment in relatively
small compass and without the sides or edges
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+ of any annulus interfering with others in the

10

"of the central
/ing and the

pile, and still insures the maximum efficiency -

‘of fly-wheel action.
of the web m/

The flaring construction
leaves space for the thickening

forward extension of the shaft-
bearing necessary to resist the strain on the
shaft. R
 The wheel is {irst cast in the form shown;
the conical cups’ being afterward bored out

aceurately and smoothly. The wheel as a-

whole, and especially the annulus and conical
cups constructed as described,.constitute the

*.-most important parts of our invention.
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The general operation is as follows: The
interior of the nozzle being tapered, as shown,
to & narrow neck, the water of the jet is com-
bressed by the force of the current behind it
and issues compactly as. a projectile aimed at

the apex of eath cup as the cups are present-

ed in turn, practically no water spreading or
flying aside before the cup is reached. TIts
work there being ‘done, each cup on turning
beyond-the stroke of the jet drops its charge
of water through passage A* into ‘the water-
receptacle ¢, whence it escapss through the
outlet-pipe. Of coursethe impact of the wa-
ter turns the wheel as usual within the casing,
and any water not thus discharged drips from
the ascending cups through the sarrounding
space and the said passage to the said Técep-
tacle, the cups being: presented quite eémpty
to the jet. - ,

This water-wheel is found very effective for

operating an air-pump, but of course may be |

- used with other apparatus or machinery, -the
" pump being shown merely by way of illus-

4o

trating one serviceable application of our in-

vention. For ordinary purposes we make the
wheel to weigh about seventeen pounds,
mostly in the annulus M, pear the periphery
for greater leverage. The gear-pinion and
gear-wheel are most" conveniently provided

part of the rear wall of the cas- |

-including bearings for the

8

‘with cogs in the ratio of, one to.ten, causing

converse reduction of speed, though of course
we do not' limit ourselves to this
ithe construction of. gearing described.

In many-cities the use of water is greatly

‘testricted by law, hence the importance of

devising a water-wheel which will get the ut-

| most possible results from the action .Gf )

small stream under moderate pressure, . This

we have approximately accomplished.
“Having thus described

we claim as new,

‘ and desire to secure by Let-
ters Patent, is— s

- 1. A water-wheel in one piece comprising a

hub, a thin flared conoidal web, a peripheral

-annulus and peripheral cups, whereby the

g‘reat_ér part of “the wheel is near its periph-

ery, in combination with a casing adapted to

the form of said wheel and supporting the
same and means “for supplying motive fluid

ratio nor to.
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for driving the said wheel substantially as set

forth. , )

2. L combination with a water-wheel and
its shaft, a casing therefor consisting of asin-
gle casting and a front plate,
: said shaft and
thickened. parts adjacent theréto and gearing

operated by said wheel for driving mechan-'
“anism, the said wheel between its hub and pe-

riphery being given a flared or conoidal form
to allow space for said bearing and thickened
parts, this flared part being thin and the
greater part of the weight of the wheel being

near its periphery for the purpose set forth.

In testimony whereof we have signed our

the said casting
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names to this specitication in the presence of

 two subscribing witnesses.

WILLIAM. BOEKEL.
JULIUS BOEKET.

Witnesses: - :
Jou~ H. ScHrrEr,
Gustav A, MAIER.



