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To. all whom it may concermn:

Be it known that [, THOMAS J. TOLMAN, a
citizen of the United States, residing at Han-
over, in the county of Plymouth and Com-
monwealth of Massachusetts, have invented
certain new and useful Improvements in Tur-
bines, of which the following is a full speecifi-
cation.

My invention consists of an improved out-
ward and downward flow turbine constructed
in the manner hereinafter described in detail,
and illustrated in the accompanying draw-
ings. :

Figure 1 shows my improved apparatus in
elevation. Fig.2is a verticalsection taken in
the plane of x «, Fig. 3, showing some of the
parts broken away. Fig.3isa topplan view

of the apparatus, and Fig. 4 shows in eleva-

tion the wheel with its outer casing broken
away to show the floats.

E is the base, which is preferably ecruci-
form and which supports the working parts
of the apparatus. Near the four extremities
of the cross-shaped base are mounted the
bolts E’, which are of considerable length and
are surrounded by the sleeves E2 These
sleeves are enlarged at top and bottom and
rest either directly upon the top surface of
the base ¥ or upon suitable seats formed
thereon. The central portion of the base E
is raised and contains a central depression e,
in which rests the support or seat E’ for the
lower bearing of the wheel-shaft. The lower
bearing F is preferably of lignum-vitee, being

spherically enrved at the top to fit a corre-

spondingly-eurved hollow in the piece G’ at
the bottom of the wheel-shaft G. The bear-
ing F fits into a socket in the metal support
or seat F’, which is somewhat smaller in di-
ameter than the cavity ¢, so as o have some
play therein. A number of screws e’, prefer-
ably four, serve tc center the wheel-shaft at
the bottom. ’

D is the wheel, the hub of which is bored -

out to accurately fit the shaft G, being keyed
or otherwise made fast to said shaft to turn
therewith. G’ is an enlarged foot or bearing
piece, which is tightly fitted to the wheel-hub
against thebottom of the shaft G. Thispiece
G’ is hollowed out, as aforesaid, to fit over the
bearing F. The wheel has the curved floats
D’ around the outer portion thereof, the con-

struction and arrangement of the wheel and
floats, which are preferably integral, being
best shown in Figs. 3 and 4.

(is the water-chamber, which conducts the
water directly to the wheel. This'is made of
cast metal, the inner wall of the chamber,
which is circular, being  practically an up-
ward continuation of the inner wall of the
outer shell of the wheel when the said cham;
ber is in position. The water-chamber C has
the central cone C’ cast therewith of small
diameter at the top, but spread out at the
bottom to form an opening around the cham-
ber of a width equal to that of the floats in
the wheel, and when the wheel is set up di-
rectly above said floats. The chamber C has
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bolted thereto at equal distances around its

outersurface thelugsorangle-ironsc? through
which pass the upright bolts E’, washers E?
being preferably interposed between the bot-
tom of the lugs and the top of the sleeves E?,
which surround said bolts.  Nuts at the top
of the bolts secure the water-chamber firmly
in place. :

A is a spiral chute which leads from the
flume B to the water-chamber C.
is made of cast metal and is bolted, as at @ o?,
or otherwise firmly secured to the top of the
chamber Cover a curved opening C% through
which the water flows from the chute into the
chamber. Theoutside of thechute conforms
to the shape of the water-chamber C and
passes alost half-way around. if, as shown
in Figs. 1 and 8. Over the front opening or
mouth of the chute is bolted or otherwise at-
tached - the flume B, which may be made
either of wood or of metal, as desired, the bot-
tom of the flume terminating in a flange
which enters the chute with a slope practi-
cally conforming to that of the top of said
chute, as shown in Fig. 2. The mouth of the
chute is guarded by the gate L, which is piv-
oted below itscenter on the spindle-pieces [,
passing through and having bearingsin each
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side of the chute, and, as herein shown, se-

cured to the gate by pins 2 orinany conven-
ient manner. Thespindle " has keyed there-
onthearm H, to whichisloosely connected the
upright rod H’. By means of a buckle-joint
II? or any equivalent device the rod H’ may
be adjusted up and down in position and the
cate L opened or closed or held at any angle.
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- The upper bearing-box P of the shaft G is
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movable, so as to allow of some motion of the
shaft.

P*is a pin mounted in the side of the spi-
ral chute A and having a conical end fitting
a conical depression in the side of the box P.
The box P onthe side opposite to this conical
depression is provided with a vertical slot P,
in which is fitted the block p’, movable verti-
cally therein, not loosely, but with consider-
able resistance. This block has a conical de-
pression, in which rests the tapered end of
the secrew p?% mounted in the lug or angle-
piece Q, which is belted to the top of the wa-
ter-chamber C. The bearing-box P is thus
bhung between the pin p*and serew p? in such
a manner as to allow considerable motion of
the shaft G in all directions, the bottom bear-
ing being capable of adjustmentin the man-
ner already described. )

p*is a check-nut on the screw p?,

The shaft passes down through the center
of the cone C’ above the inner opening ¢/, at

-the top of which cone the box P is hung, the

said opening ¢’ being considerably larger
than the box. The top of the bearing-box P
is hollowed out to form an oil-cup for ready
lubrication of the bearing. The flume B is

. 8o inclined as to conduct the water into the
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spiral chute at practically the same angle as
the top slope of said chute. If the gate L. is
open, the water rushes down and around the
spiral chute A into the water-chamber C with
a whirling motion acquired by reason of the

-peculiar spiral or scroll shape of the chute.

In descending the water is forced outward
over the flaring slope of the cone ¢’, which

~ directs the force of the descending volume
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of water immediately upon the floats D’ of
the wheel D, which floats slope toward the
direction from which the water flows. "The
wheel is thus given a rapid motion as the
swirling water passes downward through the
curved compartments between the floats
thereof. Motion is transmitted in any de-
sired manner from theshaft G, which revolves
with the wheel. By being hung or pivoted
below its center the gate L has atendency to
be closed by the rushing water, so that ordi-
narily if the upward pull on the rod H’ be
slackened the force of the water of itself
closes the gate. Asthe lower bearing of the
shaft G becomes worn by continued use the
wheel D descends, opening in time a wide
space between the top of the wheel and the
bottom of the chamber C, thus causing leak-
age.

shape shown in Fig. 8, with anopening to the
center, whereby they may be removed with-
out taking off the water-chamber or interfer-
ing with the use of the wheel during the op-
eration by simply loosening the nuts on the
bolts E” and sliding out the washers E?, when

I preferably make the washers E? in the

465,503

the chamber C drops down the thickness of
the washers, so that the lugs ¢? rest directly
on the top of the sleeves E% If desired, a
number of washers E*may thusbeinterposed
on top of each sleeve, between it and the lug
%, so that the wear may be taken up a large
number of times by simply removing from
time to time one layer of washers.
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It will be observed that the construction of .

the turbine herein shown and described is
extremely simple, the three main partsthero-
of—viz., the spiral chute, the conduecting-
chamber, and the wheel proper—being each
made in one piece. The inner cone C’'is cast
integral with the chamber C and the floats
D’ integral with the wheel D. The lugs ¢?
may, moreover, if desired, be cast integral

~with the chamber C.

The method of securing the parts together
is also an important feature, whereby great
rigidity and firmness is attained in the sta-
tionary parts of the apparatus.

At the top of the chamber A, I preferably
provide a hand-hole C? closed normally by a
plate or cover A’, bolted, as at o/, to the top,

whereby access to the interior of the appa-

ratus may easily be had at any time for.the
purpose of removing any obstructions, &e.,
and for repairs. .

One great advantage of this particular con-
struction .of turbine lies in the fact that the
water area of the gateis largerthan the water
area of the wheel, thus keeping the wheel
wellsupplied with water, utilizing to the great-
est extent the force of the waterin imparting
a swift motion to the wheel in much the same
manner-as a hose-nozzle at the end of a hose
acts in making a spray.

I claim—

In a turbine, the combination, with a base
B, provided with a lower adjustable bearing
for the wheel-shaft, of a conducting-chamber
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snitably supported by said base and secured

thereto, said chamber having a central open-

ing for the wheel-shaft, a wheel interposed

Dbetween said base and said conducting-cham-
ber, a shaft secured to said wheel and suit-
ably seated in saidlowerbearing, and an up-
per bearing for the shaft, consisting of the box
P, having a slot p, a block p’, movable in
said slot, said box and block being provided
with diametrically-opposite -conical depres-
sions, in which fit the suitably-mounted pin
p*and serew p°, whereby the bearing-box eon-
taining the shaft is hung over the central
opening in the chamber, substantially as and
for the purposes described. ’

In witness whereof I-have hereunto set my
hand. '

THOMAS J. TOLMAN.

Witnesses:
-ALBERT K. LEACH,
E. H. GILMAN.
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