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Donn D. Danielson, Oak Lawn, lll.; said Danielson as 
signor to said Dayton 

Filed July 30, 1963, Ser. No. 299,143 
3 Claims. (Cl. l5—28) 

This invention relates to a motor~driven tooth brush. 
It is more speci?cally concerned with an electrically 
powered tooth brush that employs a circular brushing 
action. 

In order to facilitate dental hygiene, a variety of pro 
phylactic equipment has been made available to mini 
mize the manipulative effort involved in the hand-brush 
ing of teeth by the layman. Accordingly, some motor 
driven tooth brushes have become generally accepted by 
dentists and the layman as ‘an effective means for the 
brushing of teeth. To minimize the reluctance of the 
average layman to accept new or alternative procedures, 
these motor-driven appliances have adapted the mode of 
brushing teeth which has been generally employed for 
a number of years, namely, the use of a conventional 
tooth brush. Various actions have been provided by 
the power unit to impart oscillatory, reciprocating, rotary 
or other motions to the tooth brush head. Considerable 
research has been done by motor-driven tooth brush 
manufacturers in investigating the efficacy of these par 
ticular motions. In no instance, however, has there been 
made ‘available a motor-driven tooth brush which uses 
the time- and result-proven technique employed by den 
tists for effecting the cleaning of teeth, namely, the cir 
cular cleaning action imparted by a revolving cleaning 
element. 
The circular method ‘for cleaning the teeth is far su 

perior to any of the brushing techniques which have 
been developed for use with the conventional tooth brush 
head. The circular action not only provides a thera 
peutic effect for the gum tissue by virtue of the gentle 
massage effect, but also produces other bene?cial effects 
which result in the teeth not only being brushed, but 
also being cleansed by removal of surface stain to improve 
the cleaning of the teeth and give them their natural 
white appearance. Although tooth brushes with a cir 
cular cleansing effect have been employed by the prior 
art, the various approaches which have been utilized by 
the prior art devices have, in general, precluded their 
use as a portable device which can be readily manipu 
lated by the average person. Furthermore, the prior art 
devices have not been provided with readily removable 
heads which, for sanitary purposes, are desirable in order 
to permit each individual who uses the tooth brush to 
have his or her own personal cleaning instrument. 

According to this invention, however, there is pro 
vided a motor-driven tooth brush which utilizes a cir 
cular action for cleaning purposes and which is provided 
with a removable head, readily detachable ‘from the 
power unit, in order to permit the interchanging of sep 
arate heads for individual use. 

Referring to the drawings: 
FIGURE 1 is a view of the illustrative embodiment 

of the motor-driven tooth brush of this invention, wherein 
the power unit is self-contained; 
FIGURE 2 is an enlarged, cross-sectional view taken 

along line 2-—2 of FIGURE 1, illustrating the catch plate 
mounted on the removable cleaning unit of the tooth 
brush of this invention to permit the interchangeability 
of cleaning units; 
FIGURE 3 is a cross-sectional view taken along line 

3—3 of FIGURE 1, illustrating the arcuate tines 
mounted on the power unit, which removably engage 
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with the catch plate shown in FIGURE 2 to permit the 
attachment of the cleaning unit to the power unit; 
FIGURE 4 is a longitudinal cross-sectional view taken 

along line 4—4 of FIGURE 1, illustrating the interior 
arrangement of a tooth brush of this invention; 
FIGURE 5 is an enlarged, longitudinal, fragmentary 

cross-sectional view taken along line 5-—5 of FIGURE 2 
of the end of the removable cleaning unit which is at 
tached to the power unit; 
FIGURE 6 is an enlarged, longitudinal, fragmentary 

cross-sectional view taken along line 6-6 of FIGURE 3 
of the attachment means employed on the power unit; 
and, 
FIGURE 7 is an enlarged, sectional, fragmentary view 

of a portion of the embodiment illustrated in FIGURE 4. 
In the drawings there is illustrated an illustrative em 

bodiment of the motor-driven tooth brush of this inven 
tion. Referring to FIGURE 1, it will be seen that the 
tooth brush of this invention consists of -a self-contained 
power unit 10 having removably attached thereto in axial 
alignment a cleaning unit 11, which is driven by power 
unit 10. As seen in FIGURE 4, the illustrated power 
unit 10 consists of tubular housing 15 which encloses an 
electric motor 16 and a rechargeable battery 17. An off 
on slide switch 18 is employed to control the operation 
of the unit. The motor 16, battery 17 and switch 18 are 
connected in series, with the negative pole of battery 17 
being connected to the motor 16 by means of springed 
lead 24, the positive pole of battery 17 being connected 
to the motor 16 through switch 18 and the switch leads 
18A and 1813, which are closed by the sliding action of 

- switch 18. The components of the power unit are con 
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ventional and any suitable motor, battery, switch ar 
rangement or housing design can be employed in provid 
ing the power unit for driving the cleaning unit 11. 

In the illustrated embodiment, the end portions of 
housing 15 are provided with ?anged ends 19 and 20, 
which are engirded with metallic rings 21 and 22 which 
are used to connect the power unit to a suitable charging 
unit (not shown) for recharging battery 17. The neg 
ative charging connector ring 21 is connected directly to 
motor 16 and lead 23 is used to connect the battery to 
the positive charging connector ring 22. The power unit 
charging circuit is completed through springed lead 24, 
which electrically connects the battery 17 to the motor 
16. 
A removable cap 25 is employed to enclose the open 

end of one end of tubular housing 15. The other end 
of housing 15 is similarly enclosed 'by a cover plate 26, 
which is provided with a central opening through which 
extends drive shaft 27 of motor 16. Attached to drive 
shaft 27 and extending outwardly beyond the face of 
cover plate 26 is the drive element 28’ of coupling means 
28, which is employed to supply power to the cleaning 
unit 11. Although the power unit 10 is shown to con 
sist of a particular arrangement of units, there are other 
arrangements which can be utilized, which will permit 
the use of a self-contained power unit to provide a suit 
able drive means for ‘operating the cleaning unit 11 of 
this invention. 
The cleaning unit 11, which is employed in the illus 

trated circular tooth brush, consists of ‘a ?anged end por 
tion 30 at the end which is attached to the power unit 10. 
At the work piece end 31 of the cleaning unit 11, a re 
movable cleaning means, such as brush 32 or other suit~ 
able cleaning element, is provided. An elongated shank 
portion 33, having a cross-sectional area substantially 
less than the cross-section of the power unit 10, is em 
ployed to connect the ?anged end portion 30 to the work 
pieme end 31 of the cleaning unit 11. The dimensions of 
the shank portion 33 and the work piece end 31 are se 
lected to facilitate the manipulation of the work piece end 
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31 in the oral cavity, especially in the upper and lower 
buccal area, during use, and to simulate the manipulative 
e?fect provided by a conventional tooth brush. A suit 
a'ble driven means is located in the cleaning unit 11, such 
that a circular motion is provided to the brush 32, as il 
lustrated. A driven shaft 34 is coaxially mounted within 
a longitudinal passageway 35 provided in the shank por 
tion 33. One end of the driven shaft 34 is connected to 
the driven element 28” of the coupler 28 which connects 
the driven shaft 34 to the drive shaft 27. The driven shaft 
34 is provided with suitable bearings 36, if necssary, which 
maintain the alignment of the driven shaft 34. Mounted 
on the other end of the driven shaft 34 is a bevel gear 37. 
Bevel gear 37 cooperates with bevel gear 38 mounted on 
the work piece shaft 39. One end of work piece shaft 
39 is journalled in a suitable thrust ‘bearing provided in 
the work piece end 31 of cleaning unit 11. The other 
end of work piece shaft 39 is journalled in an opening 
provided in the face of head portion 31. Chuck means 
are provided in the free end of work piece shaft 39 which 
permit the detachable connection of a cleaning element 
such as brush 32 with work piece shaft 39. In one form 
of a chuck, the cleaning element, such as brush 32, is 
provided with a threaded shank (not shown) which is 
used to connect the brush 32 to a thread hole (not shown)‘ 
provided in work piece shaft 39,. In selecting the hand 
of the thread which is employed, it should be noted that 
preferably a left-handed or right-handed thread should 
be employed, depending upon the direction of rotation, 
and the thread hand employed should be one which does 
not become loosened by reason of the engagement of the 
‘brush 32 or other cleaning elements on the tooth surface. 
To permit the removable connection of the head of 

the cleaning unit 11 to the power unit 10, a suitable at 
tachment means must be provided which‘will permit the 
coupling element 28 of the power and cleaning units to 
interconnect and also retain the cleaning unit 11 in a 
rigid, ?xed position on the body of the power unit 10. A 
number of suitable attachment means can be employed. 
In the illustrative embodiment, one end portion of power 
unit housing 15 is ?tted with an integral annular ring 40, 
which projects outwardly from the face of cover plate 26. 
The outer diameter of the annular ring 40 is less than the 
outer diameter of the ?anged end 19, such that a shoulder 
41 is formed on the outer face of cover plate 25. In the 
?ared, flanged end portion 30 .of the cleaning unit 11, 
a circular recess 42 is formed with the dimensions of the 
circular recess 42 being such as to permit the end portion 
30 of cleaning unit 11 to ?t onto the shoulder portion 41 
of the power unit 10. The power unit 10 and the clean 
ing unit 11 are held in a ?xed position by means of ‘a 
suitable attachment mechanism which retains the power 
unit and the cleaning unit 11 in a desired relationship 
during use. 
One such attachment mechanism which can be em 

ployed consists of the illustrated interlocking ?nger ar 
rangement, which comprises mounting a trifurcated catch 
plate 43 on the inner face 42, attached thereto by means 
of threaded fasteners 44. The trifurcated catch plate 
43 consists of a web member 45, from which has been 
struck a plurality of ?ngers 46 angularly displaced each 
to the other an equal distance and radially extending from 
said web member. One end of the ?ngers 46 is attached 
to the web member 45 and the ?ngers 46 are so shaped 
that the free ends of the ?ngers 46 extend away from the 
plane of the web member 45. The other cooperating por 
tion of the attachment means is secured to the cover plate 
26 of the power unit 10 ‘by means of fasteners 48. This 
portion of the attachment means consists of a base mem 
ber 49 attached to the cover plate 26. Extending from 
the base member 49 are a plurality of equally spaced 
arcuate tines 50 which. engage the underside ?nger por 
tions 46 of the trifurcated catch plate 43 upon rotation 
of one or the other elements in a direction such that the 
tines 50 are relatively rotated into a position such that 
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the arcuate tines 5d. are moved transversely under the 
?ngers 46 of trifurcated catch plate 43. . 
The materials of construction employed in fabricating 

the trifurcatcd catch plate 43 and the arcuate tines 50 are 
selected so that a springed action is provided, whereby, 
through the interaction of. the ?ngers 46 and the arcuate 
tines 50, the removable head is biased into a rigid posi 
tion upon the shoulder 41 of the power unit 10. 

In bringing the removable cleaning unit 11 into ?xed 
engagement with the power unit 10, the tongue portion 
51 of driver coupler means 28’ engages with the groove 
52 formed in the driven coupler element 28", whereupon 
engagement of the power unit is adapted to drive the 
driven elements of the removable cleaning unit 11. 
Although a three ?nger-three tine assembly has been de 
scribed, two ?nger-two tine or other assemblies can be 
used. 

In addition to the attachment means for- mounting the 
removable cleaning unit 11 on the ‘power unit 10, de 
scribed above, other attachment means can be employed. 
For example, a bayonet type connection employing a pin 
and slot connection, an attachment means whereby one 
unit is threadedly attached to the other unit, attachment 
means employing hinged clips or the like for connecting 
the respective units, attachment means employing mag 
netic forces provided. by permanent magnets embedded 
in the cooperating cover plates of the respective units, or 
other suitable attachment means can be provided for re 

. movably attaching the cleaning unit 11 to the power unit 
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10. The attachment means used must not permit any 
relative movement'of the units each to the other during 
use, and must provide a rigid, integrating relationship be 
tween the units. 

Couplings other than the tongue and groove type de 
scribed above can also be utilized. Alternative couplers 
include serrated face plates wherein the grooves of the 
drive face plate will engage with the lands of a cor 
responding driven plate, a coupling employing a splined 
drive shaft Which ?ts into a grooved, .internal cylinder 
member provided on the cleaning unit 11, rubber-faced 
clutch plates and other suitable ,expedients can also be 
utilized. If desired, the drive and driven coupling ele 
ments can be biased into engagement by suitable spring 
loading or the like. 

Similarly, alternative chuck arrangements can be em 
ployed for mounting the cleaning element on the work 
piece shaft 39. Preferably, the chuck end of the work 
piece shaft 39 is provided with means whereby the clean 
ing element is frictionally and removably engaged with 
the work piece shaft chuck, such as threadedly attaching 
the cleaning element to the shaft or other simpler arrange 
ments involving the insertion and frictional engagement of 
a shank element in a suitable hole. 

In selecting the cleaning element, which is to be em 
ployed to impart the circular cleaning action provided 
by the tooth brush of this invention, a relatively soft 
bristled brush having a diameter of about %” is preferred 
in order to cover a suf?cient amount of tooth area during 
the cleaning operation. In this regard, if it is desirable 
to increase the area of coverage for cleaning purposes, 
at least two cleaning elements could be gauged in align 
ment by suitable gearing and a suitable extension of the 
work piece end of the cleaning unit 11, to provide either 
concurrent or countercurrent rotation of the cleaning 
element. Smaller brush diameters, such as those used 
professionally by dentists in their cleaning procedures, 
can also be used, although the cleaning time takes longer 
when used by a layman. Other cleaning elements, such 
as rubber cups, combination rubber cups and bristle 
brushes and the like can also be used where a more rigor— 
ous cleaning action and/or gum massaging eifect is de 
sired. Conventional dentifn'ces can be employed as the 
cleaning aid for use in conjunction with the circular clean 
ing effect provided by the cleaning elements desired. 

In selecting the components for a self-contained bat 
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tery-operated power unit, a DC. motor should be em 
ployed, such as to give a torque of about 1 to 3 inch 
ounces, and a range of speeds from about 3,000 to 5,000 
revolutions per minute, although a motor having operat 
ing characteristics outside these ranges can be used. In 
order that the power unit can be self-contained, it is pref 
erable that the motor selected be battery-driven, using 
either rechargeable batteries or mercury-alkaline batteries 
of the throw-away type. Where the use of an electrical 
line cord connected directly to a source of power, such 
as 110 volt A.C., is suitable ‘or can be employed, an 
alternating current motor can be utilized with suitable 
provisions made for use of a power line cord to con 
nect the power unit with a suitable source of power, such 
as a convenience outlet. It is preferred, however, that a 
DO, battery-driven motor be employed in order to avoid 
the inconvenience resulting from the use of a power line 
cord for supplying power to an alternating current motor. 
Where a ‘battery is utilized, a small voltage, such as 
about 1.25 volts, can be used, whereas the use of an alter 
nating current motor requires normal line voltages of 
110 volts. Where a rechargeable battery is employed, it 
is necessary to provide, as auxiliary equipment, a suitable 
charging unt which will permit the recharging of the 
power unit. 

It is evident from the foregoing description of the illus 
trative embodiment of this invention that various modi 
?cations can be employed by those skilled in the art to 
which this invention pertains. Accordingly, it is intended 
that the instant invention be limited only in the manner 
described by the appended claims. 
What is claimed is: 
1. In a motor-driven toothbrush, a self-contained power 

unit comprising a tubular casing, a battery positioned 
within said casing, a motor having a drive shaft posi 
tioned within said casing, manual means located on the 
outer wall of said casing for selectively connecting said 
motor to said battery to actuate said motor causing rota 
tion of said drive shaft, a cleaning unit comprising an 
attachment end, a work piece end and an elongated rigid 
shank portion having a cross section substantially less 
than the cross section of said power unit, a terminal end 
of one of said units being provided with a peripheral 
shoulder, a terminal end of the other of said units being 
provided with a circular recess adapted to frictionally 
receive and engage said shoulder, a work piece shaft 
rotatably mounted in said work piece end on an axis 
transverse to the longitudinal axis of the shank portion, 
said shaft having a chuck means for frictionally and re 
movably holding a tooth cleaning element, driven means 
for driving said work piece shaft, coupling means for 
removably coupling said drive shaft and said driven 
means, and attachment means for removably attaching 
said cleaning unit to, and in coextensive alignment with 
said power unit, said attachment means comprising a 
multifurcated catch plate having a central web member 
and a plurality of raised ?ngers extending radially from 
said web member with equal angular spacing, said catch 
plate being secured to a terminal end of one of said units, 
a plurality of raised, arcuate tines corresponding to said 
?ngers circularly disposed about the center of one ter 
minal end of the other unit and spatially oriented on said 
terminal end in relationship to said ?ngers whereby the 
relative rotation of one unit about its longitudinal axis 
will permit the engagement of said ?ngers and tines with 
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6 
said tines transversely engaging the underside of said 
?ngers. 

2. A motor-driven toothbrush which comprises a self 
contained power unit having a motor-driven drive shaft, 
a cleaning unit comprising an attachment end, a work 
piece end and an elongated rigid shank portion having a 
cross section substantially less than the cross section of 
said power unit, said shank portion having a bore through 
out its length and along its longitudinal axis, a bearing 
positioned within said shank portion, a terminal end of 
one of said units being provided with a peripheral shoul 
der, a terminal end of the other of said units being pro 
vided with a circular recess adapted to frictionally re 
ceive and engage said shoulder, a work piece shaft rotata 
bly mounted in said work piece end on an axis transverse 
to the longitudinal axis of the shank portion, said shaft 
having a chuck means for frictionally and removably 
holding a tooth cleaning element, driven means for driv 
ing said work piece shaft, said driven means comprising 
a connecting shaft‘having a diameter smaller than the 
diameter of said bore, said connecting shaft being main 
tained within said bearing to prevent substantial contact 
between said shank portion and connecting shaft, coupling 
means for removably coupling said drive shaft and said 
driven means, and attachment means for removably at 
taching said cleaning unit to, and in coextensive align 
ment with said power unit, said attachment means com 
prising a multifurcated catch plate having a central web 
member and a plurality of raised ?ngers extending radially 
from said web member with equal angular spacing, said 
catch plate being secured to a terminal end of one of said 
units, a plurality of raised, arcuate tines corresponding to 
said ?ngers circularly disposed about the center of one 
terminal end of the other unit and spatially oriented on 
said terminal end in relationship to said ?ngers whereby 
the relative rotation of one unit about its longitudinal axis 
will permit the engagement of said ?ngers and tines with 
said tines transversely engaging the underside of said 
?ngers. 

3. A motor-driven toothbrush according to claim 2 
wherein said toothbrush further includes a thrust bearing 
located in said work piece end at the end of said work 
piece shaft opposed to said brush end. 
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