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Letters Patent No. 93,175, dated August 3, 1869,

IMPROVEMENT IN TURBINE WATER-WHEELS.
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The Schedule raferfed to in thesé Letters Patent and making part ot*the sama_'.

Be it knowa that I, JoEHN CHASE, of the city of
Paterson, in the county of Passaic, and State of New
Jersey, have invented an Improvement in Turbine
Water-Wheels, by the use of which a saving and
economizing of water-power can be .,%wmphahud, and
I do heleby declare that the following is a tull, exact,
and clear deser 1pt10n of the constr uemon fmd opera-
tion of the same, reference being had to the annexed
drawings, 111‘11{111 part of this speclﬁmtwn

Description-of Draiwvings.

Figure 1°is a plan of the whebl with part of the
clmnbel broken away.

Figure 2 is an elevation of the wheel, partly in sec-

tion.

Like letters refel to like points.

L L is the chamber.

N, the shait.

G, the guide.

P the plmt and step for the same.

r v v t, the wheel, of which » f4 ¢is the upper drum,
and v v tllb lower or annular drumn.

t p 13 an average o1 mean spiral element of the
—vane h. -

¢ ¢, & line in a vertical radial plane.

r r, upper circumierence of upper drum.

v v, circunference of lower drum, (external.)

(I Jz circumference of lower dr um, (internal.)

k L,, mterrnedmte between these, or mean mdms of |
annular drum. |
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Nature of the Invention.

Tt is evident, that in an ordinary turbine water-
wheel, the upper particles' of water lLave less ve-
locity than the lower particles, and that in order to
prevent. the former from being uselessly and detri-
mentally dragged around between the vanes or- buck-

ets by thegreater force or velocity of the latter, thus

producing a loss of water-power, the former must be
made to act upon portions of tlle vanes or buckefs

having less circumfurential velocity than have the por-

tions ;w..uns_t which the Iatter act.
| Now the object of my invention is to avoid- this loss
~of water-power, which occurs in turbine water-wheels
of the ordinary form; and

Its nature consists, first, in constructing the wheel
with a varying dmmeter dllllllllb].]lllﬂ‘ from bottom to
top; and second, in colnblmnﬂr such awheel with a ey-
lindrical annular wheel of the ordinar y form and con-
struetion.

and use my invention, I will proeeed to deser 1be 1ts
construction and operation. -

Description of Wheel.
Upou the shaft S, 1 fix the annular dl um, ¢ 2, Cor-

m

- {-had to fig.
In order to enable those sklllul in the art to make

responding to the aunular drum or bucket-chamber of
an ordinary turbine water-wheel with downward dis-
charge, and containing the vanes or buckets, g, &e.,
p]aced at proper angles or inclinations for the securing
ot an economical action of the water.

Above this annular drum ¢ ¢, I place a closed drum,.

r 4 t, of variable diameter or (.ncumference,, st’trtmw |
it with a diameter or circumference at the base f T
equal to that of the inner wall or rim of the annular
drum v v, and thence diminishing it in diameter or
circumference up to the bead » ¢; and around this
upper drum I continue, on the 011t31d@, thé vanes or
buckets of the annular drum in continuous spirals to
the head r ¢, but slightly decreasing the width of the
said vanes or buckets as they appr oa,ch the head » ¢,
becauge of a greater flow of water at the bottom than
at the top. It is evident, then, that when the wheel
is working, the points on the smaller or upper parts of
the drum, being nearer the axis of rotation, will have

less actml cn‘eumfelentlal velocity than the points on
“the lower parts of said drumi, which ave further from

the axis of rotation. The %md upper drum is therefore
made of such forin or shape,-that when the wheel is
working, the actual circumferential: velocity of the
centres of pressure of the vanes or buckets, at each
level in the height of the same, shall be duwtly pro-.

. portional to the velocity of w .:mtu due to the height of

water or hydrostatic hiead at such level; or, in- “other
words, at each level in the height of th(, upper drum,
the pe1 pendicular distance from the axis of the drum
to the centre of pressure of a vane or bucket shall be
directly proportional to the velocity of water due to
the height of water or hydrostatic head at such level.
The shﬂpe of the upper drum will be that of & slnudle
or frustum of a spindle with vertical axis. :

In ordinary cases the upper drum may be made in
the shape of the frustum of a cone, having the upper
and lower diameters of such size as to satisty the above-

- mentioned proportion, gmntr sufficient aceuracy When

S0 made,

In the lfmn’mge of descriptive geometry, the surface
which will contain the centres of pressure of all the
vanes or buckets at all levels ofrsuch a wheel, should
have the arc of a parabola, with -vertical axis for &
generatrix, and a horizontal circle for a directrix, the

.rehtn e dlmensmns of W 111(311 must mry with every

case.

To show more precisely how to detel mine the proper
diameter of the upper druin at any pomt reference is
"The diameters of the inner and outer
walls or rims. of the annular drum are assumed or com-
puted -for the par ticular case. The height of water
above the base f 4 is known from the hew ht of fall of
thie location of the wheel, and hence the velocity of
water due to that height may be computéd.

Then the radnl distance g h from the axis 1:0 the



centre of pressure of the vaune or bucket at the level

of the required diameter, as at ¢ h, is made to hold
the same ratio to the velocity due to the height of
water due to the hydrostatic hE‘ELd ati .the level of the

said diameter at g I, that the radial distance I o from

the axis to the centre of pressure of the vane or bucket
at the level of the said radial distance 7 o, holds to the
velocity of water due to the height of watel or hydro-
static head at such level.,

The drum » f4 ¢ is then made to conform to this
proportion, being governed by the width of the vanes
or buckets. The wheel constructed in this shape will

provide that the actual circumferential velocity "at

cach point on the average or méan spiral (locus of
centres of pressures of all levels) shall be directly pro-
portional to the velocity of water due to the height of
water or hydrostatic head at such point, as above re-
quired. The particles of water will then always act
upon portions of the vanes or buckets, the relative
- velocity of which, as the wheel turns under the Tin-
fluence of the rﬂme:, will be constant, compared with
the velocity of said particles, thus preventing the
“dragging around of the upper particles between the
“vanes or buckets by the superior force of tlu, lower
particles, and a waste of water-power.

1 do not intend to confine my invention atn{,tly to
the above proportion, but, however, aim in all cases
to so diminish the ,dimneter of the upper drum as to
seccure the advantage, or a portion thereof, above
named. The shape of wheel to secure the best re-
sulu-,, must be made to vary with the height ot fall

atlable.

This shape of w heel I deem Ebpucmﬂy applicable to
low falls, for which I make the height of the wheel
cqual to that of the fall) thus puttmﬂ' the head » ¢
level with the surface of th.t_supp]y-%tmam |

Algebraic Lxpression for Dimnetér of - Drum.

d._ \/h

‘Where & = hydrostatic head at level of d.

J Where H = hydrestatic head at level of D at base fi.

] Where d = radial distance requived = ¢ h.

. Where D = radial distance at base = { o.

Knowmﬂ d, the diameter of the drum will e twice

(2)d minus “twice the radial width of the vane or bucket

at the level d, or 2d—2 (radial width of vane,}

- The vanes or buckets are placed at such an angle

~orinclination with the horizontal plane, that, as nearly
as possible, a drop of water will fall down along the

“line t ¢, in the same time that the point p will, by the

~revolution of the wheel, travel along the arc p qto the

point ¢. Therefore cmnpute the average velocity of

“a drop of water ﬂll]mg down along the line t g, and

by Letters Patent, is
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also the actual circumferential velocity of the point p.
The former, divided by tbe line ¢ ¢, should equal the
latter divided by the arc p ¢, from which relation the
angle or inclination of the vanes or buckets can be
determined.

Algebraic Liapression for the Arc p g.

Pqg__tq Ry V. .
V., TV, TV,
Where V, = m}tlhﬂ cuculniel(,ntml velocity of the
point p.
Where V), = average velocity. of descent &1011{:;; the
line ¢ ¢ of a dmp of water.
In this way an approximation may be made to the
best position for the vanes. The mnost economical
angle for the vanes may be computed by the well-
known principles of applied 1mechanies, as *Lpphed to
turbine water-wheels. |
- Thus constructed, the wheel is stLpped into the
chamber or case I, L. This case is eilther open
or closed at the top, as the fall is low or high, and
open at the bottom. The diameter of the lower open-
g 18 slightly smaller than that of the outer wall - ot
rim of the annular deam, so that when the wheel is
stepped, the outer wall 01 rim of the said annular drum
sits up against the floor or bottom of the chambet,
thus prev L,ntuur an escape of water save through tlm
passages between the vanes or buckets, ‘Lhe chaniber
is provided with one or more lorizontal spiral flumes
or water-leads of such shape as to lead the water
economically upon the wheel in accordance with well-
established principles of turbine water-wheels.  There
is a pivot at P, and a guide at G, for.the reception of
the shaft. | |

Claims. |
What I claim as my invention, and desire to secure

1. A turbine W.:Ltf;‘l wheel with varying diameter,
diminishing from bottom to top, of form and constr lc-
tion hllbhtﬁlltlﬂll} as above. dt&-Lllde and for the pur-
poses set fortl.

9. The combination of the upper drum with dimin-
ishing diameter from bottom to top, marked » fi ¢
i the (11..-1w111g:~., with the lower or annular drum,
marked » v in the drawings, and with the continuous
vanes winding spirally from the lower around the upper
run, hubst‘mthtlly as above described and for the puar-

poses set forth.
JOHN CHASE.

Yitnesses:

H. C. Hubpsox,

JOHN J. SCOoTT.
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