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1. 

My invention relates broadly to fluid motors 
and more specifically to fluid-operated rotary 
tooth brushes and the like. 
An important object of my invention is the 

provision of a structure which is simple, inex 
pensive to build, durable in use, and easy to 
Operate. 
Another object of my invention is the provision 

of novel means for reversing the direction of rota 
tion of the tool-equipped rotary spindle operated 
by the fluid motor. 
Another important object of my invention is 

the provision of novel means for by-passing fluid 
to the rotary brush or tool when desired so that 
the tool may be used either without the fluid or 
in conjunction with the fluid. 
The above and numerous other objects and ad 

vantages of my invention will become apparent 
from the following detailed specification, ap 
pended claims, and attached drawings. 

Referring to the drawings wherein like char 
acters indicate like parts throughout the several 
WieWS: 

Fig. 1 is a vertical axial section 
device; 

Fig. 2 is a fragmentary Sectional view corre 
Sponding to Fig. 1, but showing a different ar 
rangement of Some of the parts; 

Fig. 3 is an enlarged transverse sectional view 
taken on the line 3-3 of Fig. 1; 

Fig. 4 is an enlarged sectional view taken on 
the line 4-4 of Fig. 1; 

Fig. 5 is an enlarged sectional view taken on 
the line 5-5 of Fig. 1; 

Fig. 6 is an enlarged sectional view taken on 
the line 6-6 of Fig. 1; 

Fig. 7 is an enlarged sectional view taken on 
the line 7-7 of Fig. 1; 

Fig. 8 is an enlarged sectional view taken on 
the line 8-8 of Fig. 1; 

Fig. 9 is an enlarged sectional view taken on 
the line 9-9 of Fig. 1; and 

Fig. 10 is an enlarged fragmentary Sectional 
view taken on the line O-O of Fig. 5. 

Referring with greater particularity to the 
drawings, the numeral indicates an elongated 
casing, preferably cylindrical, containing a cy 
lindrical bore in which is mounted for limited 
rotation a stator 2. Stator 2 is provided at its 
opposite ends with bearing acting valve elements 
3 and 4, both of which are secured fast thereto, 
It will be observed that the valve element 3 is 
preferably, and as shown, conical in form while 
the valve element 4 is in the nature of a bearing 
sleeve which projects out one end of casing f, 
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which casing is restricted by means of an an 
nular end-forming ring 5. Member 5 may either 
be formed integrally with the casing , screw 
threaded thereto, or otherwise made fast there 
with. Bearing-like valve elements 3 and 4 re 
tain the intermediate portion of stator 2 in spaced 
relation to the cylindrical bore of casing to 
provide therebetween an annular fluid passage 
6. Walve elements 3 and 4, together with the 
stator 2, provide a chamber in which is mounted 
a rotor 7. As shown, one end of the rotor 7 is 
provided with a stub shaft 8 while a drive shaft 
9 projects axially from the opposite end. As 
shown, shafts 8 and 9 may be integrally formed. 
In any event, drive shaft 9 extends axially out 
Wardly from the casing through bearing sleeve 
4. The interior wall of the stator 2 preferably, 
and as shown, is provided with one or more spiral 
wanes 0, whereas the rotor is provided with 
one or more spiral vanes which are pitched in 
a direction opposite to the pitch of the spiral 
vanes 0 of the stator, the purpose of which will 
hereinafter be disclosed. 
Connected axially to the end of the casing , 

opposite the drive shaft 9, is a fluid inlet passage 
2 formed by a short tube 3. Concentric with 
the tube 3 and surrounding same is an annular 
fluid discharge passage f4. Fluid inlet and out 
let passages 2 and 4 are connected to a suitable 
fluid source and drain, respectively (not shown), 
by means of concentric inlet and discharge tubes 
5 and 6 respectively. It will be noted that 

the outlet tube 6 is secured to a ring which 
is threaded into the end of the casing and is 
integrally formed with the tube f3 by means of 
radial partitions in the form of a spider 8. (See 
particularly Fig. 3..) A plurality (four in num 
ber) of fluid passages 9, preferably, and as 
shown, extend longitudinally from the fluid out 
let passage 4 to the interior of the casing f; 
and a plurality (four) of relatively short fluid 
passages 20 extend from the inlet passage 2 to 
the interior of the casing . It will be noted, 
particularly by reference to Fig. 4, that the in 
terior ends of the passages i 9 and 20 are mot 
only equi-distant from the center of the casing 
and valve element 3, but are also equally cir 

cumferentially spaced in the casing f, in alter 
native arrangement. A plurality (four) of fluid 
passages 2 in valve element 3 communicate with 
one end of the stator 2 and are So positioned 
so as to be aligned with any of the passages 9 
or 20 upon rotation of the stator 2. Within the 
casing f. Similarly, a plurality (four) of fluid 
passages 22 in the valve element 3 communicate 
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with the annular passage 6 and are adapted to 
be aligned with the fluid passages 9 and 20 upon 
rotation of the stator within the casing. When 
the fluid passages 2: in the valve element 3 are 
in alignment with the passages 9 in the casing 
f, it will be seen that the passages 22 in the valve 
element 3 communicate with the passages 20 
of the casing : ; and similarly, when the pas 
sages 2 in the valve element 3 are in alignment 
with the passages 28 of the casing , the passages 
22 in the valve element 3 will communicate with 
the passages 9 in the casing . 
The interior of the casing is provided with a 

circumferentially extended Segmental slot 23 (see 
particularly Figs. 5 and 10) whereas the periph 
eral surface of the stator 2 is provided with a 
longitudinally extended V-shaped Slot 24. Se 
curely anchored in the center of the W-shaped 
slot 24 and projecting radially therefrom into Slot 
23, is a resilient stop finger 25 in the form of a 
leaf spring. The opposite ends of the slot 23 
define stop shoulders 26 and 27, whereas the op 
posite sides of the V-shaped slot 24 are indi 
cated by the numerals 28 and 29. It will be 
noted that the relationship of the segmental slot 
23 and the stop finger 25 is such that when the 
stator 2 is rotated with respect to the casing 
to a point where the stop finger 25 rests lightly 
against the shoulder 27, then and in that event, 
the passages 2 of the valve element 3 will be 
aligned with the passages 20 of the casing , and 
the passages 22 of the valve element 3 will be 
aligned with the passages 9 of the casing. With 
the valve in this position, fluid under pressure 
Will pass through the inlet passage 2, the pass 8 
sages 20 and 24, and from thence through the 
rotor chamber, out of the opposite end of the 
rotor chamber, through a radial passage 30 in 
the stator, into and through the annular passage 
6, and out through aligned passages 22 and 9 to 
the outlet f4, from whence it will be discharged. 
Sinailarly, when the stator 2 is turned with re 
spect to the casing so that the resilient stop 
finger rests lightly against the shoulder 26, the 
passages 22 of the valve element 3 are aligned 
with the passages 20 of the casing, and pasa 
Sages 24 of the valve element 3 are aligned with 
passageS 9 of the casing, With the passages thus 
aligned, fluid under pressure will flow inwardly 
through the inlet passage 2 through aligned 
passages 20 and 22 into and through the annular 
passage 6 through the radial passages 38 into 
and through the rotor chamber and out through 
aligned passages 2 and 9 into the fluid dis 
charge passage 4. It will be noted that with the 
valve 3 positioned as in Fig. 1, fluid under pres 
Sure flows downwardly through the rotor charnber 
causing the rotor to rotate clockwise with re 
Spect to Fig. 6. With the valve positioned as in 
Fig. 2, fluid under pressure will flow upwardly 
through the rotor chamber and cause the rotor 7 
to revolve in a clockwise direction with respect 
to Fig. 6. 

It is important to note that as figid passes 
through the rotor-containing stator chamber, it 
is deflected radially inwardly by the spiral vanes 
0 of the stator and thereby caused to impinage 

With greater force upon the spiral vanes of the 
rotor. This action continues from one end of 
the stator chamber to the other and the speed of : 
rotation of the rotor 7 is thus greatly increased 
thereby, 
Various types of tools may be mounted on the 

end of drive Shaft 9. However, when my novel 
water motor is used in conjunction with a rotary 
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4. 
tooth brush, I provide a removable Stem portion 
3 which is provided with an axial recess which 
frictionally engages the outwardly projecting end 
of bearing sleeve 4. A key 32 prevents rotation of 
the stem 3 on the bearing sleeve 4. As here 
shown, drive shaft 9 terminates within the bear 
ing sleeve 4 and is provided with an irregularly 
tapered end. An extension shaft 33 Within the 
removable stem 3 is provided at its inner end 
with a tapered end 34 that matches the end of the 
drive shaft 9. Drive shaft 9 is supported by 
suitable bearings 35 and 36 Whereas the extension 
shaft 33 is supported by a suitable bearing in the 
stem 37 adjacent the outer end thereof and by 
the bearing 36 in the Outer end of bearing Sleeve 
4. At its outer end, the extension shaft 33 is re 
cessed to receive the stem 38 of a rotary tooth 
brush 39. 
The brush 39 is partially contained within a 

Sagmental hood 40 which is removably Secured to 
the end of a stem 3 by means of a resilient lock 
ing coilar i and a detent 42. (See Figs. 1 and 
8.) A radial slot 43 in the casing element 5 
extends fron the annular passage 6 and termi 
nates adjacent the sleeve 4 and is adapted upon 
rotation of the sleeve 4 to communicate with two 
spaced radially extending passages 44 and 45, 
which in turn extend from the periphery of the 
sleeve 4 to an axial passage 46 Surrounding the 
drive shaft 9. Passage 46 extends outwardly to 
the bearing element 36 on the end of sleeve 4 
where it communicates with an axial paSSage 47 
by means of the slot 48 in the bearing 36. Said 
passage 46 is open to atmosphere adjacent the 
brush 39 through a radial slot 49 in the bearing 
37. 

It will be noted that when the stator 2 is rotated 
with respect to the casing so as to position the 
resilient stop finger 25 against the ends 26 or 2 
that the passages 44 and 45 are circumferentially 
offset from the radial slot 43 so that no fluid 
passes through the passages 44 or 45. When it is 
desired to pass fluid through the passages 44 and 
45 and from thence through the passages of the 
sleeve 4 and stem 38 to the brush 39, the casing 

is rotated with respect to the stator So as to 
?auŠe the resilient stop finger 25 to yield to a 
point where it engages one of the sides 28 or 29 
of V-shaped shot 24 at which point the corre 
sponding radial passages in the sleeve 4 will be 
come aligned with the radial slot 43. However, 
it will be noted that when either of the radial pas 
sages 44 or 45 are aligned with the radial slot 43, 
the passages in the valve element 3 are in at 
least partial alignment with the passages is and 
20 in the casing, so that fluid is passing through 
the stator chamber under pressure to cause rota 
tion of the rotor in the desired direction. 
My device is so constructed that it may be held 

and the stem 3 i manipuliated to allow Water "or 
other fluid to pass outwardly therethrough with 
the use of but one of the operator's hands. 
Manipulation of the staim 3 may be as readily 
accomplished to change the direction of rotation 
of the brush 39. 
iDental authorities are uniformly of the opinion 

that teeth Should be brushed in a direction away 
froñin Fthe g?nns and in the di l’action of te 
teeth. This function is readily accomplished by 
my device, Simply, by changing direction of ro 
tation of the brush 39. It is not necessary to re 
move the brush from the mouth when rinsing 
the brush and the teeth as this is accomplished 
by merely aligning the slot 43 with either of 
the 3radial passages 44 or 45 to allow water under 
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pressure to pass downwardly through the stem 3 
and unto the brush 39. 
In use, but one fluid motor is needed for an 

entire household. It is but necessary to Supply 
each member of a household with a stem 3 and 
its associated parts 39 and 40 as a unit. Thus, 
each member of a family is provided with a per 
sonal motordriventooth brush and sanitary con 
ditions associated therewith are accomplished at 
a high standard. 
While I have shown a commercial form of my 

device in accordance with section 4888 of the 
United States Statutes, it will be readily under 
stood that my device is capable of modification 
without departure from the scope of the append 
ed claims. 
What I claim is: 
1. A fluid motor including a casing, a stator 

coaxially mounted in said casing for limited ro 
tary movements in respect thereto, a rotor coaX 
ially journalled in said stator, a drive shaft 
secured to said rotor and projecting axially from 
one end of said casing, fluid inlet and outlet pas 
sages on the opposite end of Said casing, Valve 
elements at opposite ends of said stator, Said 
stator and said valve elements defining a chamber 
in which the rotor revolves, a passage in One of 
said valve elements communicating with one end 
of said chamber and with the fluid inlet passage 
in the casing upon rotary movement of the stator 8t 
to its limit in one direction and Communicating 
with the same end of the chamber and the fluid 
outlet passage in the casing upon rotary move 
ment of the stator to its limit in the opposite 
direction, and a second passage in said valve 
element communicating with the opposite end 
of said chamber and the fluid outlet passage in 
said casing upon rotary movement of the stator 
to its limit in one direction and communicating 
with said opposite end of the chamber and the 
fiuid inlet passage in the casing upon rotary 
movement of the stator to its limit in the oppo 
Site direction. 

2. The structure defined in claim 1 in which 
the stator is provided with a spiral vane and 
the rotor is provided with a peripheral spiral 
wane pitched in a direction opposite to the pitch 
of the spiral vane of the stator. 

3. The structure defined in claim 1 in which 
said inlet and outlet passages in the casing are 
concentric one to the other. 

4. The structure defined in claim 1 in which 
the rotation of said stator is limited within 
the casing by means comprising circumferen 
tially spaced stop shoulders in one thereof and 
a yielding stop member in the other thereof 
working between said stop shoulders. 

5. In a device of the class described, an elon 
gated open-ended casing having a cylindrical bore, 
concentric fluid inlet and outlet passages con 
nected to one end of Said casing, a stator within 
said casing bore, bearing means on opposite 
ends of said stator mounting said stator for 
limited rotary movement with respect to said 
casing and spacing the intermediate portion 
thereof from the Wall of said casing bore to pro 
vide an annular fluid passage, said bearing means 
and stator providing a rotor chamber, a rotor 
mounted in said chamber and having a drive 
shaft projecting axially through the end of the 
casing opposite the fluid inlet, a passage in the 
bearing means adjacent the fluid inlet communi 
cating with one end of said chamber and the 
fluid inlet upon rotary movement of the stator 
to its limit in one direction and communicating 
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with the same end of the chamber and the fluid 
outlet upon rotary movement of the stator to its 
limit in the opposite direction, and a second pas 
sage in said bearing means communicating 
through said annular passage with the opposite 
end of the chamber and the fluid outlet in the 
casing upon rotary movement of the stator to its 
limit in one direction and communicating through 
Said annular passage with said opposite end of the 
chamber and the fluid inlet passage in the casing 
upon rotary movement of the stator to its limit in 
the opposite direction, the stator bearing means 
in the end of the casing opposite the fluid inlet 
being in the nature of a sleeve which projects 
outwardly through the casing to provide means 
for rotating the stator in respect to the casing, 
Said drive shaft being journalled in and project 
ing outwardly from said sleeve. 

6. The structure defined in claim 5 in which 
the inside wall of the stator is provided with 
a continuous spiral vane extending from one 
end thereof to the other end thereof, said rotor 
being provided with a continuous peripheral 
Spiral vane which is pitched opposite to the 
direction of the pitch of the spiral vane of the 
stator. 

7. The structure defined in claim 5 in which 
the rotary movements of the stator within said 
casing are limited by means including a circum 
ferentially extended slot in one thereof and a 
yielding stop finger in the other thereof. 

8. The structure defined in claim 5 in further 
combination with a fluid outlet passage in said 
bearing sleeve adjacent said drive shaft, and 
a radial passage in said bearing sleeve adapted 
to communicate with said annular passage and 
said last-named fluid outlet passage only when 
the stator is rotated within the casing to an 
extent to cause a yielding of the stop finger. 

9. In a device of the class described, an elon 
gated open-ended casing having a cylindrical 
bore, fluid inlet and outlet passages connected 
to one end of Said casing, a stator within said 
Casing bore, bearing-like valve elements on 
Opposite ends of said stator mounting said stator 
for limited rotary movement with respect to said 
casing and spacing the intermediate portion 
thereof from the wall of the casing bore to pro 
vide an annular fluid passage, a circumferentially 
extended slot in the bore of said casing, an 
axially extended V-shaped notch in the periph 
eral Surface of said stator, a resilient stop 
finger projecting radially from said stator cen 
trally of said V-shaped notch and adapted to 
engage the ends of the slot in the casing, said 
valve elements and said stator defining a rotor 
chamber, a rotor mounted in said chamber and 
having a drive shaft projecting axially through 
the end of the casing opposite the fluid inlet, a 
passage for admitting fluid under pressure 
through one end of the chamber, a passage from 
the other end of said chamber for the discharge 
of said fluid, the valve elements in the end 
of the Casing opposite the fluid inlet being in 
the nature of a bearing sleeve which projects 
outwardly through the casing to provide means 
for rotating the stator with respect to the casing, 
said drive shaft being journalled in said sleeve, 
a fluid outlet passage in said sleeve parallel to 
said drive shaft, and a pair of radial fluid pas 
Sages in said sleeve extending from said outlet 
passage and adapted to communicate with the 
annular passage intermediate the casing and 
stator upon extreme movements of said resilient 
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stop finger in the circumferentially extended slot 
in the Casing. 

10. The structure defined in claim 9 in further 
combination with a removable stem secured to 
said sleeve axially of said. Casing, an extension 
shaft journalled in said stem for operative en 
gagement with said drive shaft, and a tool 
mounted on the end of said extension shaft for 
rotation therewith. 

11. A fluid motor including a casing, a stator 
coaxially mounted in said casing for limited 
rotary movements, in respect thereto, a rotor 
coaxially journalled in said stator, a drive shaft 
secured to said rotor and projecting axially from 
gne end of said casing, fluid inlet and outlet 
passages on the opposite end of Said Casing, valve 
elements at opposite ends of said Stator, said 
stator and said valve elements defining a chamber 
in which thierotor revolves, a passage, in One 
of said valve elements communicating with One 
end of said chamber and the fiuid inlet passage 
upon rotary movement of the stator to its limit 
in one direction and communicating with the 
same end of the chamber and the fluid outlet 
passage upon rotary movement of the stator to 
its limit in the opposite direction, a second pas 
Sage in said valve element communicating with 
the opposite end of said chamber and the fluid 
outlet in said casing passage upon rotary move 
ment of the stator to its limit in one direction 
and communicating with said opposite end of 
the chamber and the fluid inlet passage in the 
casing passage upon rotary movement of the 
stator to its limit in the opposite direction, the 
valve element adjacent the drive shaft end of 
the casing being in the nature of an axially ex 
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8 
tended bearing sleeve which projects through 
the end of the casing to provide means for ro 
tating the stator with respect to the Casing, said 
drive shaft being journalled within said bearing 
sleeve, a removable stem secured to said bearing 
sleeve for rotation therewith, an extension shaft 
journalled in said stem for cooperation with said 
drive...shaft, and a tool mounted on the exteme 
end of said extension shaft for rotation therewith. 

12. The structure defined in claim 9 in further 
combination. With a removable stem removably 
secured to said bearing sleeve for rotation there 
with, an axially mounted shaft extension on said 
stem cooperating with said drive shaft, a tool 
on the end of said extension shaft, and a fluid 
passage in said stem parallel with said extension 
shaft and communicating with the fluid outlet 
passage in said sleeve, Said passage terminating 
adjacent the tool, 

JOHN L. CKOA. 
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