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To all whom it may concern: .~

Be it known' that I, FrikNk H. Grover,

iding at

Seattle, in the county of King and’ Stite of
n, have inverited & Hew and use:
ful Hydraulic Motor, of which the follow-
ing is a specification: o

This invention relates to: water miotors; its
object being to provide a light; durable and
compact device of this eharacter p
larly designed for operitilig mh
tools, hair drying fais, and other s
for use in the treatment of thé hair and
bOdy . )
A still further objeet is to provideé a: ino-

tor of this chardcter which' is practically |

noiseless in operationm: .

Another object is to' provide’ a water mio-
tor which i§ chedp to' anufdétite, attrac-
tive in appeararcé, and which will not
veadily get out of order. . .

With the foregoing and othéi' objects in
view which will appedr ds: the description
proceeds, the inventioi resides in the. coitibi-
nation and arrangement of pdrts amd in the
details of construction heréintifter. more
fully described and clainied, it béing’ tiidér-
stood that changés in the' préecisé embodi-
et of the invention heréin disclossd cin

& made within the scope of what is claimed |

witliout departing from the spirit of thé in-
vertion. - : o
In thé dccompanying drawings; the pre-
ferred form of the invéntion litls begit shown.
In said drawings:=—TFigure 1 is a ¢¢
veitical section through' the motor., Fig: 2
is an elevation of the motor with the cadp of
the casing rethoved. Fig: 8 i & interior
view of the cap. Fip. 4 is 4 detail view of

a portion of the Blank fromi which the wheel |

of the motot is shaped. Fig. 5 is & pérspec-
tive view of a portion of the wheel.
Referring to' the fighires by characters of

reference 1 designates:a hollotv semi-spheri-
cal casing having & reinforcing disk 2 se-
cired within the céitér portion thereof;
said disk having a segmental portion cut
away, as indicated at 3 so” as*to form an in-
let opening whereby watér is free to pass
into the space between the disk 2 and the
middle portion- of the casing wall, 118

disk as well as the wall of the casmg:-.S.éI,"leé :

to support a guide sleeve 4 arranged axially
within and extending beyond the casing 1
and having a lining 6 of suitable.metal in
which an arbor 7 is journaled. One end of
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the drbor is preferably séréw threaded, as
indivated at 8, so as to engage a flexible
‘siaft or the like to be driven. This thread-
- et portion’ i§arranged within the sleeve 4,
| 4 shown 1’ Fig. 1.~ The other énd of the
Carbor 7 projects beyond that end of the
Slebve 4 Iokated within thé casing, dnd is
preferably tapered, ds showil at 9, this ta-
‘péred eénd being adapted to beé totiched
:Jightly by oné eiid of a spring strip 10, the

vall of the ca ‘ This spring
-derves to hold the arbor against longitudinal
 displacement without however préssing upon
‘it to ah’ objéctionable extent.

Secured to the arboer 7 is a disk 11 one
'side of which bears against the sleeve 4 and
ithe lining 6 therein. This disk as originally
torméd; and as shown in Fig. 4, has a stal-
oped périphery from which extend radial

s operiings' 13 within the disk and dt the inter
rérids’ 6f these incisions. Those portionig of
: the disk bounded by the incisions 12 and the
‘séillops at the peériphery of the disk, are
: adapted to' be given d& one-quirter twist so
as to form radiating blades 14, one ficée of
‘éach blude being concaveéd, as indicated -in
 Iligs: 1 anid 5, said blade thus béing substan-
glly spoon shaped inasmuch as it is con-
L cavo-corivex both in -the direction. of its
Jength and' in the direction of its width.
 Tich of the blades projects, at its inter end,
beyoiid the side faces of the disk 11 for the
 purpose ligreinafter set forth, but said pro-
:jécting! inner énds of the blades are cut away
o open as shown, this being due to the for-
‘mation of the circular openings 13 in the
s disk ‘ B ,
© Secured upon the casing 1 is a tubular
 éxtenision 15 having a coupling 16 swiveled
' thereoti and adapted to be placed in engage-
nent with the threaded end of a faucet or
the like. A small tube 17, constituting a
- discharge nozzle, is exténded through the
‘casing 1 and opens at one end into the ex-
fehision 15 while'its other end is-adapted to
- divect a jet of water against the outer ex-
trémities of the blades 14 as they aré suc-
cessively brought into alinement with the
nozzle.

bé closed by means of a semi-spherical cap
18 the botfom portion of which is formed
with a number of outlet openings 19, a de-
flecting web 20 being arranged radially

rother end of said strip being sécured to the
& {wall of the ¢asing' 1 as shown. :

slits or incisions 12, there being civeular
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within the lower part 6f the cap and serving
both to reinforce the cap and to control the
swirling action of the water discharged into
the casing and to direct it to the outlet open-
ings 19. o

All parts of the casing as well as the wheel
are to be stamped from comparatively thin
sheet metal and it will be seen therefore that
the complete device is very light. The web
20 serves to prevent buckling of the cap 18,
as hereinbefore stated, and the casing 1 is
furthermore braced by the disk 2, said disk
cooperating with the casing to hold the
sleeve 4 against displacement relative to the
casing. Moreover the meeting portions of
the casing and cap lap, as indicated at 21,
thus reinforcing the structure annularly.

In using the motor, the extension 15 is
coupled to a supply faucet, pipe or the like
and the water is directed from the extension
15 through nozzle 17 and against the middle
portions of the cuter terminals of the blades
14. By referring particularly to Fig. 1 it
will be seen that the nozzle occupies the same
plane as does the disk 11. The jet of water,
upon striking the outer
blade, will cause said blade, as well as the
disk, to rotate with the arbor 7. Vibration
of the wheel due to application of power at
points removed from the longitudinal cen-
ters of the blades and to the discharge of
unequal quantities of water from the two
sides of each blade, is thus eliminated, any
other vibration occurring as a result of other
causes, being eliminated by the retaining
spring 10.

It has been found that where a8 motor cas-
ing is formed of very thin metal shaped in
the manner shown and described, a ringing
sound 1s often produced, this sound being
very objectionable. By providing a com-
partment between the disk 2 and the adja-
cent middle portion of the wall of the cas-
ing and leaving said compartment open by
cutting away a segment of the disk, water
1s free to flow info the compartment and
keep it filled, thus deadening such ringing
sound. When the water leaves the blades it
Is thrown outwardly by centrifugal foree
and a thin film of water is thus maintained
upon the inner surfaces of the casing and
cap. This water film positively eliminates
the objectionable ringing sound.

In water motors of various types it has
been customary to discharge the used water
m a single stream from the casing. This,
however, has produced an objectionable
splashing sound. To eliminate this noise
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end portion of a

the openings 19 have been provided, these
openings permitting the water to escape in
small streams. The web 20, which is ar-
ranged adjacent the openings, serves to de-
flect the water film into the outlet openings,
thus preventing the water from backing up
in the casing and retarding the rotation of
the-wheel. ‘

While the blank shown in Fig. 4 has cir-
cular openings formed therein, it is to be
understood that these openings may be of
any other shapes desired.

What is claimed is:—

1. A hydraulic motor, including a easing,
a bearing member extending axially therein
and therebeyond, an arbor mounted for ro-
tation within said member, a wheel secured
to the arbor and revoluble within the casing,
said wheel including radially extending
spoon-shaped blades having outlets at their
inner ends and lecated beyond the sides of
the wheel, a nozzle for directing water suc-
cessively against the outer end portions of
the blades to rotate the wheel, a reinforcing
disk connecting said bearing member to the
casing and forming a dead water compart-
ment between the disk and casing.

2. A hydraulic motor including a casing,
a disk secured therein and having a mar-
ginal opening, a bearing member supported
by said disk and casing. an arbor journaled
within said member, a wheel revoluble with
the arbor and having radially extended
spoon-shaped blades, yielding means consti-
tuting a thrust bearing for the arbor, and a
nozzle for directing water successively
against the blades during the rotation of the
wheel, said blades constituting means for
directing the water outwardly to form a film
covering the inner surface of the casing.

3. A hydraulic motor including a casing,
a bearing member extending axially therein
and therebeyond, reinforcing means connect-
ing said bearing member with the casing and
cooperating with said casing to form a dead
water compartment, an arbor journaled
within said member, a wheel revoluble with
the arbor, a nozzle for directing a jet of
water successively against the blades of the
wheel and a cap secured upon the casing and
having a plurality of discharge openings.

In testimony that I claim the foregoing
as my -own, I have hereto affixed my signa-
ture 1 the presence of two witnesses.

FRANK H. GROVER.
Witnesses: ’

T. J. Nesror,
N. L. CorraMER.

Copies of this patent may be obtained for five cents each, by addressing the

“ Commissioner of Patents,

Washington, D.C.”
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