f / 7 W//ﬁ’/// / /77 /}/z/
77/ it Whee]

ﬁ/?///z/ ///ﬁ////ﬂz o




ESAU WHITNEY JACOB WHITNEY AND WVILLIAM F CARD OF BURNS
' NEW YORK -

IMPROVEMENT IN REACTION WATER-WHEELS.

Specification forming part of i;etters.Patent No.. 9',665, .dated Ma;j%.ii-,.-a.laélz.

To all whom it may concern:

" Be it known that we, ESAU WHITNEY, JA-
coB WHITNEY,

provement in the Construction of Water-

Wheels; and we do hereby declare thatthe

following is a full, clear, and exact description
of the construetmn and operation of the same,

reference being had to the annexed drawings, -

‘making apaltof this specification,in whmh———-
o FIU’UI‘G 1 is a perspective view of a double

wheel on a horizontal shaft. Tig.1%isaplan
at ¢ on section and top view of Wheel with the

the construction of the spiral buckets:
elevation of cast-iron plates-at b b on Fig. 14

Fig. 1¢1is a transverse section of wheel at d d
“to Qhow the swell of the buckets. Fig. 3isa

perspective view of a single wheel on a ver-
- tical shaft standing in a £y ame and inclosed

by its. scroll and Vent-baud Fig. 34is'a sec-
tion of chamber and elevation of ‘wheel with

part of the vent-band g removed to show the
form of the buckets under the vent-band and |
Fig. 3% isaplan of :
h is the aperture for ad-:
Fig. 2 is a perspectivé view |
of a suwle wheel Wlth a standing curb. Tig.:
24 is a section of chamber and- eleva,tmn of
Fig. 2® is a plan of chamber and
wheel. 118 the aperture for admitting water. :

the passage of the water.
- chamber of wheel.
mitting water.

wheel.

¢ on Fig. 1* is the vent band or casing
also g
or orifices for dischar ging the water.
The dotted lines on Fw 1* and 3* show
that the buckets may vary in curvature.

The nature of our invention and improve-
ment is such as to combine the different

powers of water in one operation upon the

wheel by a pecullm form and arrangement
of our bueckets in combination with the. seroll

in which it turns and the vent- band through

- which the ventways are made for the dlS-:
~charge of water, the arrangement being such
- .as to cause the waJtel to cstuke dlrectly upon-
~ the buckets of the wheel asit enters the scroll
. and impel it by its direct action-and after-

and WirLiaM F. CARD, of |
Burns;in the county of Allegany and State of -
New Ym k., have invented anew and aseful Im-

on Flﬂ' 3% and f f f.f are the Ventways

vent—band causing in its escape to communi-
cate a 1ea,(3t1nn' foree | -
“To enable others skilled in the art to make

and use our improved wheels, we will proceed
to describe their construction and operation.

We construct our shafts, gudgeons, cranks,
and other fixtures in any of the known forms,

placing them vertical or horizontal, as may

be reqmred and affix thereto buckets of wood
or iron (by bolts or otherwise) of nearly a
sickle form, putting the straightest part at the
entrance of the water, so as to receive the di-

' rect action of the watet' as 1t 61]13618 upon the
| wheel.

vent-band € removed at the end ddto show |
Fig.
1B ig a section of wheel and chamber at a and.

We in general form our ‘buckets by cawmﬂ
them in _the timber of the shaft, having pre-
pared the shaftof sufficient size forthe whole
wheel. After having put in the gudgeons or
crank and other journals for the bea,rmn's of

such wheels we place the shalt In & su1table

position for turning it to its proper shape and

size, and when so turned and prepared we

draw as many parallel lines as we intend to

make buckets in the wheel, making them at
equal distances on vhe cucumference of the
wheel lengthwise of the shaft, and then draw
the circular lines for the face or upright side
of the buckets,soas tobring the extreme points

‘of the bu(,l{em toone of the parallel lines.and
the sag or bow of the bucket to the next par-
“allel lme placing the longest part at the en-

trance of the water in order to receive the
direct action of the water, and then draw the

, | lines for the back side of the buckets in such
a manner as to form a swell or enlargement
in the buecket at the shortest curvature where

it first enters under the vent-band, as shown
at d d, Fig. 1* and section 1¢ which prevents

a eross-cur rent in the dlsch&we of the water
and gives it a greater 1eactmn‘ force.
fswell 18 ueally of a seml-hmar form on the
outer surface where the vent-band covers it.
The face of the bucket is to be so formed as
‘to stand nearly central to the shaft, having a
slopeon the back side of not more th*m forty-
five degrees to prevent friction when they pass
| throun*h the water in the scroll, as seen at sec-

-tion, Fln' 18, and then wind as they go under

The

the vent-band where they pass the swell more

ward by its gravity as it passes the curve of | per pendicular, as shown at section 1¢, being
brought round untll the dlseha,rn mﬂ'—pomts g

o the buckets toward the ventways Wlthm the:




‘come at right angles with the shaft, where the

space between the buckets must be brought

to a proper shape and size to dlsehaa ge the
given quantity of water.

Where timber is not easily obtained suf-

ficiently large for the entire wheel, shafts may
beenlarged Where thebucketsare to be formed
by ﬁxmw thereto blocks or pieces of wood
in such a manner as to form the entire circle
of the wheel;thencarve the buckets,as above
directed; or wheels may be made by pre-
paring the shafts of a proper size to receive
the buckets, and then put on cast-iron buck-
ets with spikes orscrews, having the exterior
form like those made of wood and the inte-
rior or that part next to the shaft to be made
hollow; or wheels may be cast whole of iron
and attached to iron shafts. .
. The vent band or casing to that part of the
wheel outside of ,the seroll may be made of
wood or iron and fastened with bands or
otherwise. We make them of wood by form-
ing staves of a proper circle to fit the wheel,
being about one and a half inch thick and
wide enough to cover the wheel from one
ventway to another, as shown at ¢, Fig. 14;
or where the distance is too great for one
stave we make two to each section of the
wheel, taking care 1n every case to place one
joint at the dlschm ging-pointof each bucket
so as to form the ventway in one edge of the
stave of a proper slant to fit the plane_of the
bottom of the space between the buckets.

We make the ventways of various shapes
and sizes, as circumstances require. Some
are made of a quarter-circle form, as seen at
g, Fig. 3%, others right angle triangle, square,
oblong, or triangle. In every case the vent-

ways must be mche to conform to the shape
of the space between the buckets at the dis-
charging-point. Part of the orifice must be
made by cutting away the outside of one
stave and part in the under or inside of the
next conformable to the curve of the buckets.

Vent-bands may be made of cast-iron in the
- form of staves having a kind of spout formed
for the ventway part indented in one edge of
the stave and part raised on the other, and

- raise a flange or rim an inch or more wide

~on the end of the stave that runs next to the
scroll to prevent wear and the escape of water;
or they may be made of thick sheet-iron by
bending 1t to the circle of the wheel, then
space and cut slits at the discharging-points
of the buckets lengthwise of the wheel, and
form the ventways by Indenting one SIde and
raising the other and make a ﬂa.nﬂ'e on the
edge next to the scroll, as above dlrected
The vent-bands must be closely and firmly
fastened to and revolve with the wheel and
must run as near the scroll as may be with- |
~out friction in order to pr event the escape of
- water at the joint.
- The scroll may be made with heads of plank
or plates of iron, as shown at Fig. 18, being
connected with staves or Semlclrcular plates

-
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' 50 as to form the chamber orf chute for the

- water.

celves the water within the seroll.

admission of water, as shown at h, Fig. 3%
The heads or plates must be connected to the
staves by grooves in the planks or finkes

and flanges on the plates, being fastened to-

gether with bolts or otherwise, taking care to
make it in two parts in such a manner as to
admit of taking off the.front part of the seroll,
in order to put the wheel in or out at lelsure,
as seen at ¢ 7, Fig. 15 while the other part is

firmly fixed to the flume or gateway. The parts
‘may be fastened when together with hooks

and staples, or links, haspcs or the like coup-
lings. "

We make chutes or scrolls for upright
wheels by framing timbers together of - suffi-
cient size and length to form the height and
diameter of the scroll when cutto theintended
circle inside, so as to admit of the wheel
standing relative to the scroll, as seen at sec-
tion 3% and then cover the chute with planks,
being fitted close to the wheel, so that the
edges of the planks will admit of the vent-
band revolving close to the surface of said
planks, being so fastened down to the scroll

| that the water will not press them too hard
| against the vent-band, and in such a way as

to admit of taking off some part in a conven-
ient manner, in _01der to clear the ventways
of whatever may obstruet them and take out
the wheel if necessary; or they may be made
with staves and heads of wood or iron, as di-
rected for scrolls to horizontal wheels.

We make our wheels of various lengths and
sizes—from three to five feet in lenﬂ'th and
from eighteen to thirty-six inches in diame-
ter for saw-mills and other purposes requir-
ing horizontal shafts, and on vertical shafts
from ten to thirty inches high and from one
and a half to sixfeet in diameter. We make
them to discharge up or down and sometimes
both ways, where there is sufficient head of
By making double wheels, as on hori-
zontal shafts and on horizontal shafts under
low heads of water, where great power is re-
quired, we make £W0 or more palrs or double
wheels on one shaft, according to the head and
fall or quantity of water required. We take
from one-third to one-half or more of the
length of the wheel for the chute or seroll, ac--
cordmn‘ to the power and motion requ1red
We make from four to eight buckets on hori-
zoutal wheels and from four to sixteen on up-

right wheels, and we apply the water to ver-

'131(3&1 or upright wheels by one, two, or more

apertures, as circumstances require.

We Wenerall’y make our wheels straight on
the periphery of the vent-band; but Where a
very quick motion is required we taper the
ends where the staves are to be put for the
vent-band, as shown at d d, Fig. 1%, so as to .
make the diameter of the Wheel as small on
the outside of the vent-band at the discharg-
ing-point of the buckets as it is where it re-
The prin- -
cipal advantages obtained by a wheel so con-
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structed are, ﬁrst, a saving of water by its hav-
ing a direct action upon the buckets as it en-

ters upon the wheel, both by percussion and |

eravitation; secondly, by its having a greater
length of inclined plane for the water to act
“upon, in combination with its reacting force,
and will run in as deep backwater as any
other wheel without impediment, thereby ob-
taining great advantage over many kinds of
wheels and a-gain of power under the same
head and quantity of water. They will act

with equal facility on shafts horizontal or

vertical.  The number of wheels may be in-

creased by pairs or double wheels on the same |

shaft to any extent required for any given
purpose or amount of power.

- wheels and number of buckets are.to be pro-
portioned according to the head and fall or
quantity of water to which they are applied.

What we elaim as our invention and im- |

Thesize of the |

provement, and desire to secure by Letters
Patent, 1s— L |
The construction and arrangement of the
buckets on the wheel by making them nearly
of a sickle or falei form, as herein set forth,
in combination with the secroll or chute in

which it turns in closing said wheel, and the

various forms- of discharging apertures or

ventways on the periphery of the wheel, the
whole being constructed and operating as

| herein described, using for the construction
of such wheels iron or any other material

proper for such wheels.

ESAU WHITNEY.
JACOB WHITNEY.
. WM. F. CARD.
Witnesses: . - |
C. C. STRICKLAND,
J. LEONARD.
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