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Specification forming part of Letters Patent No. 183,900, dated October 31, 1876 ; application filed
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To all whom it may concern '

Beitknown that I, EDWARD Buss, of Magde-
burg, Germany, have invented an Improved
Hydraulic Motor, of which the following is
specification: |

The main object of my invention is to con-

struct an effective and economical hydraulic
motor by combining a wheel having exposed
vanes or buckets with a discharge-outlet, from
which a continuous annular stream of water is
projected across an unobstructed space against
the said vanes or buckets.

In the accompanying drawing, Figure 1 is a
vertical section of my improved wheel; Fig,
2, @ plan view of the same; Fig. 3, an edge
view on the line 1.2, Fig. 1; Flg 4, a view of
the wheel drawn 130 a reduced scale and
shown in connection with the fore- bay dis-
charge-pipe, and gearing; and Fig. 5111ustmtes
a modification of my invention.

The general character of my invention will
be best understood by reference to Figs. 1, 2,
and 3, 1n which A is the discharge-pipe, coin-
mumcatmg with the fore-bay of a mill-race or
other water-supply, this pipe termipating in a
circular flaring mouth, a, which, in eonnection
with the circular plate B, causes the water to
be discharged in a compamtwely thin annu-
lar and horizontal stream.

X 1s the wheel proper, consisting of an an-
nular plate, D, to which are secured a series of
vaues or buckets, K, the latter being connect-
ed by a ring, e, and this ring, by arms £, to
the hub f on the wheel-shaft .

There 1s an intervening unobstructed space
between the annular outlet for the water and
the vanes, and across this space the annular
stream of water is projected against the vanes,
which the water strikes at about the dotted
line # «, Fig. 3, a short distance above the
plate D of the wheel.

The vanes are curved to about the shape
shown 1n Fig, 2, or some such form as will in-
sure the best effects with the smallest amount,
of water. T'he vanes are aiso curved or 1in-
clined from top to bottom ; or, by preference,
each’ vane is vertical 10r a short distance
above the plate D, and then inclined or curved,
as shown in Hig. 3, this shape preventing the
water which strikes the lower or vertical por-

' tions of the vanes from taking an upward
course on striking the vanes.

I prefer the above mode of carrying out my
invention; but, as will be shown hereafter, it
c¢an be embodled in different modifications.

It will be seen from the above deseription
that my invention cannot be classed among
ordinary turbine wheels, which are modifica-
tions of the well-known Barker mill, and the
power of which is proportionate to the hydro-
static pressure due to the height of vertical
column and to the volume of the water, which
18 always under atmospherie pressure until it
leaves the wheel, ordinary turbines having
guides for directing the water to the buckets
of the wheel and flood-gates to regulate this
supply.

In my wheel, on the contrary, the power is
proportionate to the volume and square of the
velocity of the annular stream of water dis-
charged from the outlet across the unobstruet-
ed annular space against. the wheel, the vanes
of which are also exposed. It differs also
from another class of horizontal wheels, in
which the water is directed inward through a
systein of curved guiding-channels against the
exposed buckets of a wheel. It also differs
from that rare class of pressure-wheels in
which the water 1s directed without guides
against inclosed buckets, the spaces between
which are always ftilled with water.

The absence of guiding-channels for direct-
ing the water o the vanes is a prominent fea-
ture of my 1mproved wheel, and constitutes
the main difference between it and ordinary
turbines.

It is the employment of these guiding-chan-
nels and regulating-gates in c¢onnection with
turbines which detracts seriously {rom the
effective power of the water; hence it is be-
lieved that a greater percentage of the power
of water can be obtained by discharging a
continuous annular stream across an unob-
structed space and at greater velocity against
the exposed vanes of a wheel than by direct-
ing a similar volume of water through closed
channels to the passages between the buckets
of a turbine.

It may be remarked here that the water
| on leaving the wheel has lost 1ts velocity, the
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water simply falling from the wheel; and in
this respect, also, iny invention differs from
that class of turbines in which the water re-
tains velocity on leaving the wheels.

Independently of this, my improvement per-
mits that simplicity and economy in construc-
tion which cannot be attained in the manu-
facture of ordinary turbine wheels.

The circular plate B should be adjustable
to and from the mouth of the discharge-pipe,
and this adjustment should acceord with the
supply of water and with the desired speed of
the wheel, and with the duty which the wheel |
has to perform.

There will always be a proper velocity of
the water, under the effect of which the wheel |
will operate to the best advantage, and which
will insure 2 maximum of power with a mini-
mum expenditure of water.

While the adjustment of the plate B may be
accomplished by hand, I prefer to make the
plate and shaft of such a weight, or to so
weight either or both, that the plate will act
as an automatic valve. This weight must be
made to so accord with the average supply of
water, and with the area of the plate, that a
change in the supply will effect a proper change
in the outlet, with the view of maintaining as
uniform a velocity of the water as possible.

When the plate B is thus weighted so as to
form an automatic valve, care should be taken
to avoid the effect discovered by Clement des
Ormes, of forcing a fluid through a vertical
pipe, m, IFig. 6, against a flat disk, n, the pipe
having a flange, p, corresponding with the
disk. The effect is a tendency of the disk to
seck the flange in spite of the pressure from
below, and consequently to interfere with the
free passage of the fluid between the disk and
flange. The flatter the disk and flange are
the greater will be this tendenecy, which I ob-
viate by making the mouth of the discharge-
pipe and the plate above of the shape sub-
stantially as shown 1n the drawing.

In the view, Iig. 4, the wheel is drawn to a
reduced scale, and shown 1n connection with
a pipe or passage, (x, communicating with the
fore-bay H. A shaft, IV, i1s secured to a hub on
the under side of the plate B, and this shaft
is either secured to or permitted to turn in a
bearing in the pipe A below the mouth a, the
plate being at liberty to turn or not, for it has
in the top an independent bearing for the lower
end of the shaft I, the latter having its upper
bearing i a bracket, H’, secured to the pipe
(z, or to any other fixed object, and the shaft
passing through and sliding in the hub of a
bevel or other wheel, I, but turning with the lat-
ter, and the power Leing transmitted through
this and other gearing to any desired point.

When the water in the fore-bay is so much
above its proper level as to tend to raise the

plate B to an inordinate altitude, said plate |
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| may be depressed through the medium of a

screw-spindle, o, adapted to the threaded in-
terior of the hub of a bevel- wheel, g, which
turns in a fixed bucket, M, the spmdle being
prevented from rotatmg, so that on turning
the shaft w, a bevel-wheel on which gears info
the wheel ¢q. the screw-spindle will be de-
pressed, and, bearing on the upper end of the
shatt F, will depress the latter and lower the
plate B. This operation may be accomplished
through the medium of the well-known gov-
ernor, an excess of speed of which, due to in-
creased speed of the wheel, will throw the
shaft w, which at all other tlmes is stationa-
ry, into gear with driving mechanism, the
said shaft w ceasing to turn when the wheel
resuines its normal speed.

This plan should be adopted in cases where
there is an opportunity for stm ing the surplus
water for future use.

As before remarked, there are different
modes of carrying my invention into effect.

One modification readily understood with-
out explanation is illustrated in Fig. 5, and
other modified forms of construetion will read-

ily suggest themselves to those practically fa- .

miliar with this branch of hydraulic engineer-
ing. It may be remarked, however, that the
plan shown in Figs. 1, 2, and 3 has the ad-
vantage of economy and simplicity as regards
construction.

I claim as my invention—
1. The combination of a wheel having vanes

with a pipe or passage having an annular out-

let, fromn which an annular stream of water is
forced across an unobstructed space against
the vanes, all substantially as set forth.

2. The combmatlon of the discharge-pipe

and its annular outlet with a wheel having

exposed vanes, inclined or curved, as described,
for preventing the upward fendency of the
water a8 it strikes the vanes.

3. The combination of the discharge - pipe
and its mouth a, the adjustable plate B, and
wheel X.

. The combination of the wheel X, the dls-
charge-pipe A, and plate B, loaded or weighted,
substantially in the manner and for the pur-
pose described.

5. The combination of the shaft I' and its

vaned wheel with the plate B, situated above

the mouth of the discharge-pipe, and having
a bearing for the lower end of the mill-shaft.

6. The within-described wheel X, composed
of the plate D, exposed vanes E, ring ¢, arms
h, and hub f.

In testimony whereof I have signed my
name to this specification in the presence ot
two subscribing witnesses.

EDWARD BUSS.

Witnesses:

HENRY HOWSON, Jr.,
HARRY SMITH.
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