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SPECIFICATION f01"ming part of Letters Patent No. 649,292, dated May 8, 1900.

Original application filed January 14, 1898, Serial No, 666,695,

690,309,

To all whon it may coneern:
3e it known that we, WILBER D). FORSYTH
and Enos T. Brry, citizens of the United
States, and residents of Pittsburg, in the
5 county of Allegheny and State of Pennsylva-
nia, have invented certain new and useful
Improvements in Motors; and we do declare

the following to be a full, clear, and exact de- -

seription of the invention, such as will enable
ro others skilled in the art to which it apper-
tains to make and use the same, reference be-
ing had to the accompanying drawings, and
to letters of reference marked thereon, which
form a part of this specification.

Figure 1 of the drawings is a longitudinal
section showing our invention as applied to
a boiler-tube cleaner. Tig. 2 is an end view
of the same. Fig. 3 is an end view of the
case or shell with the motor-wheel removed.
Figs. 4 and 5 are plan views of the motor-
wheel, showing opposite sides thereof. Iig.
6 is an enlaroed section through the casing
on the line @ @ of Fig. 7, the posmon of one
of the jet-apertures with IeIatlon to one of the
water-passages at the commencement,middle,
and end of the action of the jet upon the im-
pact-wall thereof being indicated in dotted
lines. Figs. 7, 8, and 9 are sections upon the
lines z z, y v, and « x, respectively, of Fig. 6
and showing the angular relation of one of
the jet-apertures with the impact-wall of one
of the water-passages at the commencement,
middle, and end of the action of the jet upon

said wall.
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35
and useful improvements in motor-wheels of

that class which are operated by the impact
of jets of water or other fluid and is designed
to provide a wheel or motor which will u‘mlme
as nearly as may be the entire energy of the
water which passes through it.
Theinventionismore pmtlculally designed
for use as a motor for actuating boiler- tube-
cleaning devices of the char aetex deseribed
45 and clalmed inourpending application, Serial
No. 666,695, filed January 14, 1898, of which
the present application is a lelswn
The invention consists in a wheel or motor
of the pecnliar construction and combination

40

This invention has relation to certain new-

Divided and this application filed September 8, 1898, Serial ¥o.
(Model.)

of parts, all as hereinafter deseribed, and so
pointed out in the appended claims.

Referring to the accompanying drawings,
the letter A designates a hollow shaftor tube.

B is a eylindrieal shell which is firmly
serewed or otherwise secured upon an end of 55
the said shaft by means of a tubular exten-
sion B’. This shell contains therein a closed
water-chamber C and an open water-cham-
ber C', the forward wall of the former consti-
tuting the rear wall of the latter chamberand 6o
having therein a number of small oblique
water-passages c.

D designates a spindle which is ﬁxed cen-
trally in the wall C"" and which projects some
distance beyond the forward end of the shell. 65

F designates the motor-wheel, which is
fitted to turn loosely but snugly in the cham-
ber C'. This wheel is formed with a central
hub portion f, surrounded at its rear by an
annular chamber f', and has an annular pe- 70
ripheral space inecluded between its cylin-
drical periphery F'and a cylindrical wall F?, -
intermediate of itshub f and said penphely
having formed therein-a series of spirally-
ar mnwed water - passages G, by means of 75
spiral septa G', connecting said peripheryand
wall. These water - passages are of three-
sided form and extend obliquely through the
wheel, their walls being both curved and in-
clined, as shown. The passages G are of 8o
slightly-increasing area in cross-section from
rear to front owing to the decrease in cross-
sectional thickness of the partitions G'. The
forward wall g of each passage is longer than
the rear wall ¢’ and inner wall ¢” and is of 85
concave curvature, while the curvature of the
walls ¢’ and ¢” is convex, as shown, the curva-
ture of the wall ¢ being cylindrical and hav-
ing its axis coincident with the axis of the
wheel.

H designates a boiler-tube-cleaner device,
which in the device illustrated is driven by
themotor. Itisconnectedto the motor-wheel

90

by a sleeve 1.

Water is supplied to the chamber C under ¢g
pressure through the hollow shaft or pipe
and passing through the oblique apertures in
the dividing-wall between the chambers C C'
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enters the passages of the wheel, the parti-
tions between which are of an inclination re-
verse'to that of said apertures. '

. It will be noted that the inclined concave
walls g of the water-passages & have such a
curvature that they will present themselves
to theimpelling-jets at substantially thegame
angle thereto during the entire action of said
jets thereupon, whereby the maximum im-
pelling effect of such jets is utilized. The in-
creasing area of the passages from their re-
ceiving to their discharge ends permits the
more free escape of the water and prevents
the wheel from becoming loaded or dragging
around withit dead-water. Thisdischarging
action isalso greatly facilitated by the curved
convex formation of the walls ¢’ ¢"'.

It will be noted that in the wheel shown
there are eight of the water-passages G, while
there are only seven of the apertures ¢, and
it is important in order to secure the best ac-
tion of the wheel that the number of the aper-
tures ¢ shall alwaysbe one less than the num-
ber of passages G. The object of this is to
give the wheel a certain amount of clearance
by increasing the distance between said ap-
ertures, so that after a passage G has passed
one of the said apertures it has time to clear
itself of water before the succeeding aperture
is uncovered.. The actual effect in practice
of this feature is very marked.

We are aware that it is not broadly new to
porvidealessernumberof jets than water-pas-
sages in a motor-wheel.

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. The combination with a motor-easing,
having the forward wall of its pressure-cham-
ber formed with a series of oblique jet-aper-
tures therethrough, of a motor-wheel having
an annular peripheral space between its pe-
riphery and a wall intermediate of itshuband
periphery, the spiral septa in said space con-
necting said periphery and wall, of an inecli-
nation reverse to the inclination of said aper-
tures and formingspiral passages,having each
aconvex inner wall, aconcave combined outer
and forward impact-wall, and a convex rear
wall connecting said first-named walls, sub-
stantially as specified.

2.'The combination with a motor-casing,

having the forward wall of its pressure-cham-
ber formed with a series of oblique jet-aper-
tures therethrough, of a motor-wheel having
the eylindrical periphery and the cylindrical
wall intermediate of its hub and periphery;
forming an annular peripheral space, the
spiral septa in said space connecting said pe-
riphery and wall, of an inclination reverse to
the inclination of said apertures, and forming
spiral passages, having each a convex cylin-
drical inner wall having its axis coincident
with the axis of the wheel, a concave com-
bined outer and forward impact-wall, and a
convex rear wall connecting said first-named
walls, substantially as specified.

3. The combination with a motor-casing,
having the forward wall of its pressure-cham-
ber formed with a series of oblique jet-aper-
tures therethrough, of a motor-wheel, having
an annular peripheral space formed by its pe-
riphery and a wall intermediate of its hub and
periphery, the spiral septa in said space con-
necting said periphery and wall, of an inecli-
nation reverse to the inclination of said aper-
tures, of decreasing thickness from rear to
front, and forming spiral passages, having a
convex inner wall, a long concave combined
outer and forward impact-wall, and a convex
rear wall, connecting said first-named walls,
and said passages being one less in number
than said apertures,substantially asspecified.
- 4. The combination with a motor-casing,
having the forward wall of its pressure-cham-
ber formed with a series of oblique jet-aper-
tures therethrough, of a motor-wheel having
an annular peripheral space between its pe-
riphery and a wall intermediate of itshub and
periphery, the spiral septa in said space con-
necting said periphery and wall, of an inecli-
nation reverse to the inclination of said ap-
ertures, and forming spiral passages, having
each a convex cylindrical inner wall, a long
concave combined outer and forward wall,
and a convex rear wall connecting said first-
named walls, substantially as specified.

In testimony whereof we affix our signa-
tures in presence of two witnesses. .

WILBER D. FORSYTH.
ENOS T. BELT.
Witnesses:
A. T. ROWAND, Jr.,
C. E. HENDERSON.
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