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To all whom it may concern:

Beitknown that I, Natgan W. FrLeTCHER. 9
citizen of the United States, residing at Chi-
cago Helghts, in the county of Cook and State

5 ot lllinois, have invented certain new and use-
ful Improvementsin Turbine-Motors: and Ido
hereby declare that the following is a full,
clear, and exact description thereof, reference

being had to the accompanying drawings, and

1o to the letters of reference marked thereon,
which fcrm a part of this specification. _
This invention relates to improvements in
turbine-motors of that class in which the ro-
tative part ormember of the motoris provided
15 with a plurality of annularly-arranged blades
or buckets and the stationary part thereof is
provided with a plurality of delivery open-
Ings or nozzles operating to direct a series of
Jetsof air orother fluid under pressure against
20 sald blades or buckets. |
The apparatus herein shown as embodying
my 1nvention is in a small and compact form
and designed more particularly for use in con-

nection with or as a part of a portable polish-

25 1ng or grinding tool. The novel features of

‘my invention are, however, applicable to mo-

tors or turbine-tools for other purposes.
As shown in the accompanying drawings,
Figure 1 isaviewin central horizontal sectlon,

30 taken online 1 1of Fig. 7, of amotor embody-

Ing my invention. Fig. 2 is a sectional view
taken on said line 7 7 of Fig. 1, showing the
stationary part or member of the motor. Fig.
3 1s a like section of the valve-ring of the
35 motor. Iig. 4 is a like section of a cover-
Ing associated with the valve-ring. Fig. 5
1s a like section taken through the rotative
member of the motor and parts which rotate
or turn therewith. Fig. 6 is a perspective
40 view of a rock-shaft by which the valve-ring
1s actuated. Fig. 7is a view in central ver-
tical section, taken through the rotative and
non-rotative parts of the motor, taken on line
7 Tof Fig. 1.
15 actuating ring of the motor, together with
the non-rotative annular member associated
therewith. TFig. 91s a face view of said valve-
actuating ring. Fig. 10 is a perspective view

of one of the sliding governor-weights. Fig.

Fig. 8isafaceviewof the valve-

1118 a detail section taken inthe plane of the
actuating-arm of the rock -shaft shown in
Fig. 6 on line 11 11 of Fig. 1. Kig. 12 is a
detail section taken upon line 12 19 of Fig. 1.
As shown in said drawings, A designates
the stationary or non-rotative body or mem-
ber of the motor, which is generally of disk
form, and B indicates the rotative member or
wheel of the motor, which is also of circular
or disk form and which is provided at its pe-
riphery with aseries of curved blades or huck-
ets 4 0, which project from the side face of
the disk toward the stationary part A and
are attached to a supplementary annular sup-
porting-ring B, arranged parallel with the
marginal part of the disk B at the inner face
thereof. Said rotative member B is mounte
to turn on a central shaft or spindle ', which
1s mounted in and secured atits ends to stand-
ards D' D® on a base-plate D. The non-rota-
tive member A of the motor is located aclja-
cent to the standard D', and the shaft O passes
through a central aperture in said non-rots-
tive member A, which latteris rigidly secured
to the shaft conveniently by means of a set-
screw ¢, which passes through a central huh
@ on the said part A and bears against said
shatt. The disk B, forming the body of the
rotative member or wheel, is attached to a
central hub or sleeve E, which has ‘bearing
on the shaft C and projects outwardly from
the face of the disk B. The outer part of
said hub E constitutes means for communi-
cating motion from the rotative member of
the motor to the parts to be driven. Said
hub for this purpose is shown as provided
with a groove ¢, adapted to receive a round
driving-belt, so that the outer end of the hub in
this instance constitutes a belt-pulley. Said
hub E is shown as mounted on the shaft C by
means ot antifriction ball-bearings consisting
of cones C' C* on theshaft which enter annular
concentric grooves or recesses in the ends of
sald hub and between which and the said
grooves or recesses are located balls & o
Now referring to the arrangement of the
parts by which the air or pressure fluid is di-
rected to and acts upon the buckets 4 4 of the
rotative member or wheel B, the member A
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of said motor is provided with a hollow an-

nular part A®, which is of U shape 1n cross-
section and provided with two parallel cylin-
dric inner and outer walls or flanges @ @',
which project or extend within the annulacly-
arranged buckets 5, so that said buckets are
located radially outside of the external annu-
lar flange ¢ and move in a circular path ex-
torior thereto. A cover-ring A”is secured to
the edges or margins of the flanges «* ¢ and

forms therewith a closed annular passage Al

to which air under pressure is supplied by
means of asupply-passage A°, which is formed,

as shown, within a radial rib on the rear or

outer face of the disk A and is adapted at 1ts
outer end for connection therewith of an alr-
supply pipe. In the outer flange @’ is formed
a plurality of outlet or jet openings a*, the
outer portions of which are arranged at an
angle to radial lines of the wheel and are d1-
rected toward the concave faces of the buck-
ets b b, as clearly seen in Kig. 7. The inner
margins of said buckets are arranged closely
adjacent to but out of contact with the smooth
exterior cylindric surface of said annular
flange @°, in which the outlet ports or open-
ings ' are formed. |

 Within the annular passage formed between
the marginal parts of the flanges «° ¢’ and ad-
jacent to the cover-ring A is a rotative valve-
ring F, which is made of U shape 1n cross-
sectional form, or, in other words, consists of
inner and outer cylindric walls and a connect-

ing-web joining the margins ot the same ad-

jacent to the cover-ring A°. In the outer
. . 0 3 . i ,
eylindric wall or flange /~ of the ring E are
formed a series of ports or openings /. Sald
ports or openings /° are arranged to register
severally with the outlet-ports ¢* in_the non-
rotative member of the motor. The inner

portions of said ports «¢' where said ports

open through the inner cylindric surface of
the flance ¢ are arranged radially, and the
ports #° are also arranged radially, as clearly
shown in Fig. 7. Inasmuch as the hollow or
U-shaped valve-ring F has its open side di-
rected toward the main part of the passage A,
air-supply to said passage A'enters said ring
throughout the entire circumference thereof
and passes radially from the interior of said
valve-ring and thence through the outlet-
ports «', the outflowing jets of air being di-
rected laterally by the outer angularly -ar-
ranged parts of said ports ', so that they leave

the non-rotative member of the motor ina d1-

rection to impinge upon the curved faces of
the buckets 2 5. When said ports /* are in
exact recister with the ports ¢, a maximum
quantity of air passes outwardly through each
of the outlet-ports; but by turning or shifting
the valve-ring F within the stationary mem-
ber of the motor the air-supply may be cut
off to a greater or less extent, as desired, for
controlling the speed of the motor. Devices
are provided for antomatically actuating the
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said valve-ring F, which are made as follows:
The portion of the hub I which projects in-
side the disk-shaped portion B of the rotative
member of the motor is made cylindric on 1ts
outer surface, and on said eylindric portion ot
said hub is mounted a valve-actuating ring (x,

which turns orrotates with the hub, but which

‘s movable inwardly and outwardly thereon
toward and from said disk B.  Said ring (> 1s
yieldingly held inits outward position, or adja-
cent to the disk B. by suitably-applied springs.
Said springs,as hercinshown,and illustrated in
Fie. 5, havethe form ot spirally-coiled springs
H. interposed between shoulders on the outer

tace of the disk B and inwardly-facing shoul-

ders formed by the heads of screws I, which
pass through holes in sald disk and have
serow-threaded engagement with the ring I
The drawings show three of said screws I as
indicated in Fig. 8, one only of said screws,
with its associated spring H, being illustrated
in Figs. 1 and 5. In the outer face of the
ring G+, or that adjacent to the disk B, are
formed a plurality of concentric recesses, (in-
dicated by J J and more clearly shown in Figs.
1, 5, and 10.) The outer walls of said re-
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cesses are provided with oblique bearing-sur-

faces 7 7, and in said recesses are located cen-
trifugally-acting weights I K, which are of
segmental form or curved to correspond with
the circular form of the ring.  Said weights I<
K are wedge-shaped in cross-section, having
outer oblique bearing-surfaces 4 4, adapted to
fit and slide on the oblique bearing-surfaces j 9
of the ring (&, and having flat bearing-surfaces

¥ . adapted to bear against the inner face of the

disk B, which in its portion opposite the said
ring + is provided with a flat bearing-surface
b, which is perpendicular to the central axis
of the motor. In the operation of these parts

the weights X K when thrown or moved ra-

dially outward by centrifugal action, due to
rotation of the valve-actuating ring G with
the rotative member of the motor, slide ra-
dially outwardly on the flat bearing-surface &
of the disk B, and their oblique outer bear-
ing-faces % acting on the oblique bearing-sur-
taces 7 of the recesses J n the valve-actuat-
ing ring G serve to give inward movement
of the said actuating-ring on the hub E. A
connecting device is provided between the
«nid valve-actuating ring G and the valve-ring
F, by which said valve-ring 1s turned or rotatecd
during the inward or outward movement of
the said ring on the hub K, as follows: Said
ring G is located within the cylindric space or
chamber formed by the inner flange ¢ of the
disk, the outer or marginal surface ot said ac-
tuating-ring being preferably made cylindric
and arranged adjacent to but out of contact
with the inner cylindric surface of said flange

L

. Tn the annular portion of the non-rotative

‘member B of the motor and radially exterior

to the valve-actuating ring is located a rock-

shaft L, the central axis of which is arranged
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radially with respect to the central axis of the
motor and which is mounted to turn in g suit-
able bearing. Said bearing, as herein shown,
1s formed by a groove ¢ in the cover-ring AZ,
Figs. 4and 11. At its inner end the said rock-
shatt L. is provided with a crank-arm ', hav-
Ing a crank-pin 7%, that projects inmwardly past
the inner face of the flange 42 and engages an
annular groove g, formed in the exterior or
marginal surface of the valve-actuating ring
(. Said erank-pin 72 extends inwardly from
the inner face of the flange ¢*, while the crank-
arm / 1s located within a notch or opening ¢’
Figs.1and 2,formed in the inner margin of said
ange ¢’. The said crank-shaft I, is held in
the radial bearing-groove ¢ in the inner face
of the cover-ring A? by the valve-ring F, the
side face of which bears against the said
shaft, as clearly shown in Figs. 3, 4, and 11.
Sald rock-shaft I is also provided with a rigid
actuating-arm /°, which extends toward the
valve-ring F and enters a recess 7*, which is
formed in the face of said valve-ring adjacent
to the said rock-shaft. The extremity of said
rock-shatt /° closely engages a socket formed
at the inner part of the recess S, as clearly
seen 1n Fig. 11. These parts are so arranged
that when the valve-actuating ring F is moved
inwardly or outwardly upon the hub E the
engagement of its peripheral groove g with
the crank-pin 7* moves or oscillates the rock-
shatt L, thereby swinging the free end of the
actuating-arm /7%, which is engaged with the
recess in - the valve-ring G, in a direction to

shift or turn the said valve-ring, the move-

ments so given to the valve-ring being equal
to or only slightly greater than the width of
the ports 7° or ¢. These parts are so ar-
ranged, moreover, that when the actuating-
ring G is at the outward limit of its move-
ment, or adjacent to the disk B, in which po-
sition it is held by the springs H, the valve-
ring will be held in position with the outlet-
ports & tfully open.- When, however, a de-
sired or predetermined speed of rotation in

‘the motor is exceeded, the action of the cen-
trifugal weights K acting on the inclined sur-

faces of the actuating-ring will shift the lat-
ter inwardly, thereby turning the rock-shaft
L and ¢iving movement to the valve-ring F

‘1n a direction to partially or wholly close the
“sald ports. |

By the construction described, therefore,
provision is made for automatically controi-
ling or regulating the size of the outlet-ports
1s delivered in jets to the
blades of the rotative member of the motor,
thereby enabling the quantity of air delivered
to be increased or decreased, according to the
speed desired in the motor.

The regulating device described manifestly
not only prevents the motor from turning at
a speed greater than that desired, but con-

trols the speed of rotation thereof when the
motor Is

doing no work—as, for Instance, if

| only the desired speed of rotation.
speed of rotation be reduced through the re-
sistance afforded by the tool in doing the

a grinding-tool be driven by the motor when
sald grinding-tool is free from contact with
the work the motor would acquire a very
high rate of speed were it not for the regu-
lating device, which under such ciren mstances

cuts off the air-supply and reduces the speed
of rotation. |

The controlline device may obviously be

regulated or controlled by turning the serews
LI so as to give a greater or less tension to
the springs H, said springs H being thus ca-
pable of adjustment, so that they will yield
under the action of the welghts K K when
the desired speed is exceeded, cutting off the

supply of air to the extent required and sup-

clent to maintain
If such

plying air in quantity su

work, then the springs through their expan-
sion will overcome the centrifugal action of
the weights and move the valve-ring F so as
to fully open the outlet-ports and olve the
Increased quantity of air or pressure Huid re-
quired for driving the tool when doing its
work. |

A casing or housing adapted to surround
the blades or buckets on the rotative member
of the motor is formed as follows: On the
outer margin of the disk-shaped body A of
the non-rotative part of the motor, external
to the supply-passage A*, is formed a radial
flange A°, Figs. 1 and 2,
wardly past the blades or buckets on the ro-
tative member of the motor, and to the outer
margin of said flange A°®is secured an annu-
lar casing-section A’ consisting of a ¢ylindric
outer wall having an inwardly - extending
annular flange A% which extends inwardly
past and overlaps the marginal portion of the

| —

disk B, constituting the body of the rotative

member of the motor. Said flange A® is ar-

ranged with its inner margin closely adjacent

to but not in actual contact with the marginal
part of said disk B. The annular casing or
housing formed by the flange A’and the cas-
ing-section A"is provided with an exhaust
port or nozzle A’, through which is delivered
the exhaust-air from the motor. The casing-
section A’ is shown as connected with the
flange A" by means of bolts . Figs. 1 and 7.

I claim as my invention— |

1. A turbine-motor comprisin gnon-rotative
and rotative members, said non-rotative nmem-
ber being provided with an annular supply-
passage provided with a plurality of dis-
charge-apertures, and the rotative member

having a series of annularly-arranged blades

or buckets, a rotative valve-ring having ports
whichact inconnection with the said cdischarge-
apertures, a laterally-movable rotative valve-
actuating ring carried by the said rotative
member, actuating connections between said
valve-actuating ring and the said valve-ring,

spring-actuated means for moving the valve-

3

which extends out-
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rine in one direction, and centrifugally-acting

weights carried by the rotative member and
acting on said valve-actuating ring to move
or shitt the valve-ring in the opposite direc-
tion.

0 A turbine-motor comprising non-rotative
and rotative members, said non-rotative mem-
ber being provided with an annular supply-
passage provided with a plurality of dis-
charge-apertures, and the rotative member

“having a series of annularly-arranged blades

20

25

SIO

or buckets, a rotative valve-ring having ports
whichactin connection with the said discharge-
apertures, a laterally-movable rotative valve-
actuating ring carried by the said rotative
member, actuating connections between sald
valve-actuating ring and the said valve-ring,
spring-actuated means for moving the valve-
ring in one direction, and centrifugally-acting
weichts carried by the rotative member and
acting on said valve-actuating ring to move
or shift the valve in the opposite direction,
said valve-actuating ring being provided with
oblique bearing-surtaces and the said welghts
being adapted to slide radially on the said ro-
tative member and having oblique faces en-
oagoing those on the sald valve-actuating ring.

2 A turbine-motor comprising non-rotative
and rotative members, said non-rotative mem-
ber being provided with an annular supply-
passage provided with a plurality of dis-
charge-apertures, and the rotative member

‘having a series of annularly-arranged blades
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or buckets, a rotative valve-ring having ports
whichactin connection with the said discharge-
apertures, a laterally-movable rotative valve-
actuating ring carried by the said rotative
member, spring -actuated means acting to
move the valve-ring in one direction, centrifu-
oally-acting weights carried by the rotative
member and acting on said valve-actuating
rine to move the valve-ring in the opposite

divection and actuating connections between

said actuatine-ring and the valve-ring embrac-
ing a circumterential groove in said valve-
actuatine ring, and a rock-shatt mounted
‘1 the stationary member of the motor and
provided with a crank-arm engaging said
oroove and with a rigid actuating-arm engag-
ing said valve-ring. |

4 A turbine-motor comprising non-rotative
and rotative members, said non-rotative mem-
ber being provided with an annular supply-
passage provided with a plurality of discharge-
apertures arranged to open outward through
an exterior cylindric wall of said passage, and
the rotative member having a series of annu-
larly-arranged blades or buckets moving In a
path exterior to said annular passage, a rota-
tive valve-ring located inside of said exterior
cylindric wall of sald passage, and having
ports corresponding with said outlet - aper-
tures, a valve-actuating ring mounted on the
rotative member and extending into the space

inclosed by said annular passage, spring-ac- .

777,850

tuated means acting to move the valve-ring in

one direction. centrifugally - acting weights
carried by the rotative member and acting on
anid valve-actuating ring to givelateral move-
ment to the same and actuating connections be-
tween said valve-actuating ring and the valve
comprising an annular groove in the exterior
face of said valve-actuating ring, a radially-
arranged rock-shaft mounted in the non-rota-
tive member of the motor and provided with

a crank-arm engaging said groove and with

an actuating-arm engaging said valve-ring.

5. A turbine-motor comprising non-rotative
and rotative members, said non-rotative mem-
ber being provided with an annular supply-
passage provided with a plurality of discharge-
apertures, and the rotative member having a
series of annularly-arranged blades or buck-
ots, a rotative valve-ring having ports which
act in connection with the said discharge-ap-
ertures, a laterally-movable rotative valve-ac-
tuating ring carried by the said rotative mems-
ber. actuating connections between sald valve-
actuating ring and the said valve-ring, cen-
tritugally-acting welghts carried by the ro-
tative member and acting on said valve-actu-
ating ring to laterally move or shift the same,
a plurality of screws inserted 1n the valve-
actuating ring and having sliding engagement
with the rotative member of the motor, and
springs interposed between the heads of said
serews and an opposing surface of said rota-
tive member.

6. A turbine-motor comprising non-rotative
and rotative members, said non-rotative mem-
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ber being provided with an annular supply-

passage having a plurality of discharge-aper-
tures and the rotative member having a series
of annularly-arranged blades or buckets, aro-
tative valve-ring having ports which act n
connection with said discharge-apertures, a
laterally - movable rotative valve - actuated
ring carried by said rotative
actuated means acting to turn the valve-ring
1 one direction, actuating connections be-
tween said valve-actuating ring and said valve-
ring, said valve-actuating ring being provided
‘1 one of its lateral faces with a plurality of
weight-receiving recesses having outer oblique
bearing-surfaces and the said centrifugally-
acting weights being located within said re-
cesses and being adapted to slide on an oppos-
ing bearing-surface of the rotative member.

7 A turbine-motor comprising non-rotative
and rotative members, said non-rotative mems-
ber being provided with an annular supply-
passage having a plurality of discharge-aper-
tures, and the rotative member consisting of
2 disk provided at its periphery with a se-
ries of annularly-arranged blades or buckets,
o rotative valve-ring having ports which act
‘v connection with said discharge-apertures,
2 rotative valve-actuating ring carried by the
«aid rotative member, springs applied be-
tweoen said valve-actuating ring and the rota-

member, Spring-
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tive member and acting to move sald ring to-
ward the said disk-shaped body thereof, and
centrifugally -acting weights interposed be-
tween the said disk-shaped body of the rota-
tive member and the said valve-actuating ring,
said weights being adapted to slide on the said
disk-shaped body of the rotative member and
the said weights, and the valve-actuating ring
being provided with oblique bearing or con-
tact surfaces, and actnating connections be-
tween the said valve-actuating ring and the
valve-ring. | |

3. A turbine-motor comprisin gnon-rotative
and rotative members, said non-rotative mem-
ber being provided with an annular supply-
passage having a plurality of discharge-aper-
tures and the rotative member consisting of
a disk provided at its periphery with a se-
ries of annularly-arranged blades or buckets,
a rotative valve-ring having ports which act
In connection with said discharge-apertures,
a rotative valve-actuating ring carried by the
sald rotative member. springs applied be-
tween said valve-actuating ring and the rota-
tive member tending to move sald ring to-
ward the said disk-shaped body thereof, cen-
trifugally-acting weights Interposed between
the said disk-shaved body of the rotative nenm-
ber and the said valve-actuating ring, sai

‘welghts being adapted to slide on the said

cdisk-shaped body of the rotative member and
the said weights, and the valve-actuating ring
being provided with oblique bearing or con-

tact surfaces, and actuating connections he-

tween the said valve-actuating ring and the
valve-ring, embracing an annular gToove in
the actuating-rine and a radially-arranged

rock-shatt mounted in the non-rotative mem-
ber of the motor and provided with a crank-
arm engaging said annular groove and pro-
vided with an actuating-arm engaging said
valve-ring. |

9. A turbine-motor comprising non-rotative |

x>

and rotative members, said non-rotative meri-
ber consisting of a disk-shaped body provided
with an annular supply-passage formed by in-
ner and outer cylindric flanges on said body,
and a cover -ring applied to the margins of
the said flanges, said annular supply-passage
having a plurality of cl1scharge-passages and
the rotative member having a series of an-
nularly - arranged blades or buckets, a rota-

‘tive valve-ring of U form in cross-section lo-

cated within said annular su pply-passage and
having ports which act in connection with sald
discharge-apertures, a valve-actuating ring

carried by the said rotative member, actuat.
Ing connections between said valve-actuating

ring and the said valve-ring, spring-actuated
means applied to move the valve-ring in one
direction, and centrifugally - acting weights
carried by the rotative member and acting on
the said valve-actuating ring to move or shift
the said valve-ring in the opposite direction.

10. A turbine-motor comprising non-rota-
tive and rotative members, said non-rotative
member being made of disk form and having
an annular supply-passage provided with a
plurality of outlet-passages, and the rotative
member consisting of a cdisk-shaped body pro-

vided with a plurality of buckets arranged ra-

dially exterior to said annular passage and a
casing or housing consisting of a flange ex-
tending radially outward from said disk-
shaped non-rotative member, an external wall
ancd an inwardly - extending flange overlap-
ping the marginal part of the said disk-shaped
body of the rotative member.

In testimony that I claim the foregoing as
my invention I aflix my signature. in presence
of two witnesses, this 18th day of May, A. D.

1904. |
NATHAN W. FLETCHER.
Witnesses:

C. CLARENCE PooOLE,
(AERTRUDE BRYCE.
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