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The invention relates to a dental device and more par 
ticularly to a power driven toothbrush. 

Vibrating or power driven toothbrushes have been used 
to Some extent in the past for gum massage and tooth 
cleaning. However, the usual type of vibrating tooth 
brush is a cumbersome and heavy article due to the fact 
that the motor is included within the casing. Because 
of the weight and size of the device, it is often difficult 
and inconvenient to handle, particularly for children. 
The present invention is directed to a lightweight power 

driven toothbrush which incorporates an improved drive 
System and a simplified attachment of the flexible drive 
cable to the toothbrush. More specifically, the tooth 
brush includes an outer casing, and a stem which carries 
the brush is partially located within the casing and piv 
otally connected to the casing walls. The stem is pro 
vided with a thin dimension in a direction parallel to 
the axis of pivotal connection and is flexible in that direc 
tion. However, the stem is provided with a relatively 
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thick dimension perpendicular to the axis of pivotal con 
nection so that the stem will be relatively stiff in that 
direction. 
The inner end of the stem is connected to an eccentric 

and the eccentric drives the inner end of the stem in a 
rotary or circular path of movement. By virtue of the 
flexible nature of the stem in one direction, the outer 
end of the stem carrying the brush will be provided with 
an oscillating motion in a single plane extending perpen 
dicular to the axis of the pivotal connection. 
The motor or power unit is mounted on a wall or other 

object and is connected to the eccentric in the casing 
by a helically Wound coil spring. One end of the coil 
spring is engaged with the drive shaft of the motor while 
the other end is connected to a stub shaft which is se 
cured to the eccentric. On operation, the coil spring 
winds tightly around the shafts to provide a positive, yet 
readily detachable, drive connection. 
As the motor, which drives the toothbrush, is not lo 

cated within the casing, but is connected to the tooth 
brush by a flexible coil spring which functions as a drive 
shaft, the unit is lightweight and can be readily and con 
veniently handled and maneuvered. - 
The movement provided by the stem is an oscillating 

motion in a singel plane which enables the bristles of the 
brush to remove food particles from between the teeth 
and provide the proper massaging action for the gums. 
The unit has a minimum number of moving parts and 

no precise tolerances are required so that manufacturing 
and assembly costs are minimized. 
Other objects and advantages will appear in the course 

of the following description. 
In the drawings: 
FIG. 1 is a longitudinal section of the toothbrush and 

motor of the invention; 
FIG. 2 is an enlarged longitudinal section of the drive 

connection between the motor and the drive stem; 
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2 
FIG. 3 is a transverse section taken along line 3-3 of 

FIG. 1; and 
FIG. 4 is a view taken along line 4-4 of FIG. 1. 
The drawings illustrate a power-driven toothbrush 

which comprises an outer casing 1 having a stem 2 piv 
otally connected to the casing wall by a pin 3. As best 
shown in FIG. 4, the stem is provided with a pair of oppo 
site projections 4 which are located in substantial engage 
ment with the inner wall of the casing and the pin 3 ex 
tends through aligned openings in the stem and casing 
to mount the stem for pivotal movement. 
The outer end 5 of the stem 2 is reduced in diameter 

and is received within an axial recess 6 formed in the 
inner end of a brush 7. The outer end 5 is wedged with 
in the recess 6 to firmly connect the brush to the stem. 
To maintain alignment of the brush with respect to the 
pivotal movement of the stem, the end 5 is provided with 
a pair of projections 8 which are located within a slot 9 
formed in the end of the brush. Other structures for 
maintaining alignment of the stem and brush can be used 
in place of the projections 3 and slots 9. 
A flexible sleeve 10 is secured to the casing 1 and stem 

2 and covers the joint between the members. 
As best shown in FIGS. 1 and 4, the central portion 

E1, of the stem is provided with a relatively thin dimen 
sion in a direction parallel to the axis of pin 3, which 
permits the stem to flex or bend in that direction. The 
central portion 15 has a substantially wider dimension in 
a direction perpendicular to the axis of pin 3 so that the 
stem will not flex in that direction. 
To drive the stem 2, the inner end 12 of the stem is 

rounded and is located within a generally circular recess 
13 formed in an eccentric spool i4. As best shown in 
FIG. 3, the recess i3 is located out of alignment with the 
axis of the spool 14, so that as the spool rotates, the end 
E2 of stem 2 is provided with a generally circular or 
rotary motion. 
Due to the flexible nature of the stem 2 in a direction 

parallel to the axis of pin 3, the rotary motion of the 
inner end 2 of the stem will be transformed to an oscil 
lating motion of the brush 7 in a single plane perpen 
dicular to the axis of pin 3 as shown by the arrows in 
FIG. 1. This design of the stem 2 provides a very simple 
and effective means of transforming the circular motion 
of the eccentric or drive member into the straight line 
motion which is most desirable for the brushing of teeth. 
The outer surface of the eccentric spool. 4 is provided 

with a pair of ridges which are disposed generally in en 
gagement with the inner wall of the casing and provide 
a bearing surface for the rotation of the spool. In addi 
tion, the spool is provided with an axial recess 16 and a 
stub shaft 7 is secured or keyed within the recess ié. 
The shaft 7 extends through an axial opening 18 in an 
end cap 19 which is threaded onto the inner end of the 
casing . 
To rotate the eccentric spool 14, one end of a helically 

wound coil spring 20 is wedgingly engaged with the outer 
end of shaft 17. Shaft 17 may be provided with a slight 
taper to insure a firm wedging contact between the mem 
bers. The spring 20 is enclosed within an outer sheath 
2 formed of plastic or other flexible material and a 
metal ferrule 22 is secured by an adhesive or the like 
to the end of the sheath 21 and bears against the shoul 
der 23 formed in the end cap 19. 
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The opposite end of the spring 20 is wedgingly engaged 
with the outer end of a motor shaft adapter 24 which 
is secured to the motor shaft 25. A ferrule 26 is secured 
to the corresponding end of the sheath 21 and bears 
against a shoulder 27 formed in a sleeve 28 secured to 
a motor casing 29. The sleeve 28 is secured within an 
opening in the casing 29 by a retaining nut 30 which is 
threadedly engaged with the sleeve. 
The spring 20 provides a positive, yet readily detach 

able, connection between the motor drive shaft adapter 
24 and the shaft 17. The spring 20 is wedged into con 
tact with the respective members and rotation of the 
spring is in a direction to wind itself on the respective 
shafts and cinch the spring to the shafts. The spring 
can be readily removed from the adapter 24 or the stub 
shaft 17, by merely unwinding or backing the spring off of 
the shafts. In some cases the adapter 24 can be eliminated 
and the spring 20 can then be attached directly to the 
motor shaft 25. 
As the motor which drives the toothbrush is not located 

within the toothbrush casing, but is mounted on the 
wall or on other outside objects and is connected to the 
casing by the flexible spring 20, the toothbrush unit 
itself is lightweight and can be readily and conveniently 
handled even by children. Moreover, the coil spring 20 
can be easily detached from either the motor or the 
toothbrush so that individual elements can be conveniently 
stored or packaged for traveling. 
The toothbrush of the invention has a minimum number 

of moving parts, and this feature is particularly important 
for commercial production of a vibrating or power-drive 
toothbrush of this type. Moreover, the tolerances in 
volved are not critical, for the eccentric spool and stem 
merely float within the outer casing and no precise ma 
chining is required for the elements. 

While the stem 2 is shown as being straight, it is con 
templated that the stem can be curved for use in a casing 
that is correspondingly curved for styling purposes or 
for increased maneuverability. 

Various modes of carrying out the invention are con 
templated as being within the scope of the following 
claims particularly pointing out and distinctly claiming 
the subject matter which is regarded as the invention. 
We claim: 
1. A power-driven apparatus, comprising an outer cas 

ing, a unitary stem pivotally supported within said cas 
ing and having an outer end extending outwardly of 
the casing, an operating member secured to the outer end 
of Said stem, means for driving the inner end of the 
stem in a generally circular path of movement, and means 
associated with the portion of the stem extending between 
the inner end thereof and the position of pivotal connec 
tion to the casing for transposing said circular motion 
of the inner end to an oscillatory motion of the outer 
end in a single plane. 

2. A power-drive apparatus, comprising an outer cas 
ing, a unitary stem mounted within said casing for pivotal 
movement and having an outer end extending outwardly 
of the casing, an operating member secured to the outer 
end of said stem, a rotating member mounted for rota 
tion within the casing and having an eccentric recess there 
in, the inner end of said stem being received within said 
eccentric recess to thereby provide the inner end of said 
stem with a generally circular path of movement, means 
for rotating said rotary member, and means associated 
With the stem and located between said inner end and 
the location of pivotal connection to the casing for trans 
posing said circular motion of the inner end to an oscil 
latory movement of the outer end in a single plane. 

3. A power-driven toothbrush, comprising an outer cas 
ing, a stem pivotally supported within said casing and 
having an outer end extending outwardly of the casing, 
a brush member secured to the outer end of said stem, 
and means for driving the inner end of the stem in a 
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4 
generally circular path of movement, the portion of the 
stem located between the inner end thereof and the posi 
tion of pivotal connection to the casing having a sub 
stantially greater dimension in a direction perpendicular 
to the axis of pivotal connection than in a direction par 
allel to said axis to thereby prevent said stem from flexing 
in a direction perpendicular to said axis and permitting 
said stem to flex in a direction parallel to said axis. 

4. A power-driven toothbrush, comprising an outer cas 
ing, a stem pivotally connected within the casing and hav 
ing an outer end portion extending outwardly of the cas 
ing, a brush member attached to said outer end portion 
of the stem, said stem having a substantially greater 
dimension in a direction perpendicular to the axis of 
pivotal connection to the casing than in a direction par 
allel to said axis, and means for driving the inner end 
of the stem in a generally circular path of movement with 
said flexible nature of the stem in one direction transpos 
ing said circular movement of said inner end to an oscil 
lating movement for said outer end portion in a single 
plane. 

5. A power-driven toothbrush, comprising an outer 
casing, a unitary stem located within the casing and piv 
otally connected to the casing, said stem having an outer 
end extending outwardly of the casing, a brush member 
Secured to the outer end of the stem, a rotating member 
mounted for rotation within the casing and having a recess 
in an end surface facing longitudinally of the casing with 
said recess being located out of alignment with the axis 
of Said rotating member, a stub shaft secured to the op 
posite end surface of said rotating member and located 
axially of said member, the inner end of said stem being 
received within said recess to thereby provide the inner 
end of the stem with a generally circular path of move 
ment as said rotating member is rotated, power means, 
and a flexible drive member connecting said power means 
to said stub shaft, the portion of the stem located be 
tween the inner end thereof and the position of pivotal 
connection to said casing being stiff in a direction per 
pendicular to said axis of pivotal connection and being 
flexible in a direction parallel to said axis to thereby trans 
pose said circular motion of the inner end of the stem 
to an oscillating motion in a single plane for the outer 
end and said brush member. 

6. A power-driven toothbrush, comprising an outer cas 
ing, an elongated stem disposed within the casing, a pin 
pivotally connecting the central portion of the stem to 
the casing, a brush member secured to the outer end of 
the stem and located outwardly of the casing, a rotating 
Spool journalled for rotation within the casing, means 
to eccentrically connect the inner end of the stem to the 
rotating member to thereby provide the inner end of the 
stem with a generally circular path of movement, a driven 
shaft connected to said spool, a motor located outside 
of the casing and having a drive shaft, and a helically 
Wound coil spring having one end engaged with said driven 
shaft and having the opposite end engaged with the drive 
shaft to thereby transmit rotation of the drive shaft to 
Said driven shaft, a portion of the stem located between 
the inner end thereof and said pin being stiff in a direc 
tion perpendicular to the axis of the pin and being flexi 
ble in a direction parallel to said axis to thereby trans 
pose the circular motion of said inner end to an oscillat 
ing motion in a single plane for the outer end of the 
Stem. 

7. A power driven toothbrush comprising, a casing, a 
stem pivotally supported within said casing and having 
an outer end portion extending outwardly of the casing, 
a brush member attached to said outer end portion of 
the stem, said stem being flexible in a first plane parallel 
to its length but relatively rigid in a second plane that 
is parallel to its length and perpendicular to the first plane, 
and means for driving the inner end of the stem in a 
substantially circular path of movement whereby the 
flexible characteristic of said stem in one direction serves 
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to transpose the circular movement of said inner end to 
an oscillating movement of said outer end portion to 
actuate said brush member. 

8. A power driven toothbrush comprising, a casing, a 
stem pivotally supported within said casing and having 
an outer end portion extending outwardly of the casing, 
a brush member attached to said outer end portion of 
the stem, said stem being flexible in a direction parallel 
to the axis of pivotal connection to the casing and being 
relatively rigid in a direction perpendicular to the axis 
of pivotal connection to the casing, and means for driving 
the inner end of the stem in a substantally circular path 
of movement whereby the flexible characteristic of said 
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6 
stem in one direction serves to transpose the circular 
movement of said inner end to an oscillating movement 
of said outer end portion to actuate said brush member. 
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