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This invention relates to a readily releasable mechani 
cal drive connection for an appliance, and more speci?cally 
to such a connection for a battery operated appliance 
such as an electric toothbrush. 

It is common practice to provide a prime mover which 
electively drives different devices thus requiring a readily 
releasable mechanical drive. Although the present in 
vention is of general application, it is speci?cally illustrated 
in connection with an electrically driven toothbrush. 
Electric toothbrushes for use in the home customarily in 
clude a compact hand held power unit which preferably 
comprises an electric drive motor. This electric motor 
may ‘be energized fromv any source of power including a 
rechargeable ‘battery. The details of such a battery pow 
ered toothbrush are disclosed in a copending application 
of Albert R. Spohr, Serial No. 353,327, ?led March 20, 
1964, and assigned to the same assignee as the instant 
application. 1 

Since the power unit of such electric toothbrushes is in 
tended to be used by all members of a family, a plurality 
of toothbrush attachments are necessarily provided, one 
for each person in the family, which are adapted to be 
driven from the common power unit. When an individual 
member of the family desires to use the power actuated 
toothbrush, he mounts his individual toothbrush attach 
ment onto the hand held motor unit in driving relation 
ship therewith. The mechanical drive connection inter 
connecting the individual toothbrushes and the power unit 
must be rigid enough accurately to transfer the motion inr 
parted by the power unit to the brush, and at the same time 
be easily attached and detached from the power unit by 
the user of the brush. Moreover, such drive connection 
should be such as not to become detached except at the 
will of the user. 

Accordingly, it is an object of the present invention to 
provide an improved readily releasable drive connection 
for interconnecting a power unit and an appliance driven 
thereby, which drive connection is rigid and strong enough 
to transfer the motion imparted by the power unit to the 
appliance without any looseness or vibration in the drive 
connection, ‘ 

It is another object of the present invention to provide 
a mechanical drive connection between a motor unit and a 
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toothbrush or other attachment whereby the user may ' 
easily connect or disconnect the same. 

Still another object of the present invention resides in 
a new and improved toothbrush adapted to be power 
operated. - 

it is a further object of the present invention to provide 
a mechanical drive connection between a driving mecha 
nism and a driven device capable of being readily con 
nected and disconnected by a user which includes means 
for latching said mechanism and device in driving posi 
tion so that the user knows when the drive connection is 
fully established and so that the driven device cannot be 
come detached from the driving mechanism during use 
thereof. 
A still further object of the present invention resides in 

the provision of a mechanical drive connection for an 
electric toothbrush or other driven device, said connec 
tion having a drive portion to transfer the driving impulse 
to the toothbrush or other driven device and also having a 
holding portion to ?rmly hold the toothbrush or other 
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driven device in driving engagement and prevent any 
looseness or vibration. 

Further objects and advantages of the present invention 
will become apparent as the following description pro 
ceeds, and the features of novelty which characterize the 
invention will be pointed out with particularity in the 
claims annexed to and forming a part of this speci?cation. 

These and further objects of the present invention will 
become apparent from the following description taken 
with the accompanying drawings in which: 

FIG. 1 is a perspective View of a power or driving unit 
with which the driven device shown in dotted lines is as 
sociated embodying the drive connection of the present in 
vention, said device being illustrated as a toothbrush; 

FIG. 2 is a front view of a toothbrush embodying the 
present invention; 1 

FIG. 3 is a side view of the toothbrush of FIG. 2 shown 
in driving relationship with the drive shaft of the power 
unit, the power unit other than the drive shaft being shown 
in broken lines; 

FIG. 4 is an enlarged fragmentary view of the drive 
connection bet-ween the power unit and the toothbrush of 
FIG. 1, the latter being shown in dotted lines and the por 
tion of the power unit other than the drive connection also 
being shown in dotted lines; 
FIG. 5 is a fragmentary view of the drive shaft of FIG. 

4 looking in the direction of the arrows 5-5 in FIG. 4; 
FIG. 6 is a top view of the drive shaft of FIG. 5; 
FIG. 7 is a greatly enlarged fragmentary sectional view 

taken on line ‘?—’7 of PEG. 2; 7 
FIG. 8 is an end view of FIG. 7, assuming that P16. 7 

shows the complete construction; . 
FIG. 9 is a sectional view taken on line g-9 of FIG. 8; 

and 
FIG. 10 is a perspective view of the recess de?ned in the 

shank of the toothbrush of the present invention, 
Brie?y, the mechanical drive connection of the present 

invention includes a driving member or drive shaft pro 
jecting from a power unit and an appliance speci?cally > 
illustrated as a toothbrush having a hollow shank portion 
adapted to receive the drive shaft therein. The drive 
shaft has an intermediate cylindrical portion and an end 
drive portion having opposed ?at surfaces. It also in 
cludes an annular latching recess at the end of the cylin— 
drical portion remote from the drive portion. The recess 
in the end of the hollow shank of the toothbrush includes 
an innermost narrow portion de?ned by opposed ?at wall 
surfaces adapted to snugly receive the opposed ?at surfaces 
at the end of the drive shaft. These cooperating ?at 
surfaces on the drive shaft and within the recess in the 
toothbrush shank provide the principal means for trans 
mitting motion from the drive shaft to the brush. The 
remainder of the recess extending from the ?at wall sur 
faces to the mouth of the recess at the end of the shank 
is generally cylindrical and is de?ned by a relatively thin 
cylindrical wall portion having a plurality of inwardly 
projecting longitudinally extending spaced ribs which ?rm 
ly abut against the cylindrical portion of the drive shaft. 
This portion of the connection serves the purpose of ?rmly 
holding the brush on the drive shaft and thus preventing 
any loosencss which could result in wobble or vibration. 
The ends of the ribs adjacent the end of the shank are 
provided with latching protuberances for engaging the 
annular latching recess on the drive shaft when the brush 
is fully connected to the latter, thus preventing the brush 
from becoming detached from the drive shaft during use 
thereof. To provide additional resilience to cause en 
gagement of the latching means, the thin cylindrical wall 
portion is provided with a slit portion. In accordance with 
the invention, the mechanical drive connection is adapted 
to be easily connected and disconnected by the user. 
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Referring now to the drawings, there is illustrated a 
power unit 20 adapted to drive a toothbrush or other 
appliance generally designated as 21. In the illustrated 
embodiment this power unit 20 is adapted to be held in 
the hand during use and is preferably provided with an 
electric motor energized from rechargeable batteries form 
ing part of the unit 20. The details of motor 20 are dis 
closed in the above-mentioned copending application and, 
aside from the construction of the drive shaft, form no 
part of the present invention. Projecting from one end 
of the power unit 20 is a shaft 22 which may be rotated, 
oscillated or otherwise driven by the power unit 20. In 
a device built in accordance with the present invention, 
drive shaft 22 was oscillated at high speed which caused 
similar oscillation of appliance 21. 

In accordance with the present invention, drive shaft 
22, insofar as the portion thereof projecting from power 
unit 20 is concerned, comprises a cylindrical portion 22a 
and an end drive portion 2212. An annular latching re 
cess 24 is de?ned in the cylindrical portion 22a remote 
from the drive portion 22b. Drive portion 22b includes 
oppositely disposed ?at surfaces 26 which at the lower 
ends thereof, as viewed in FIGS. 4 and 6 of the drawings, 
gradually merge into the cylindrical portion 22a. The 
annular latching recess 24 is de?ned by a pair of angular 
annular surfaces 240 and 24b. 
The appliance 21 to be driven by power unit 20 is 

illustrated as a toothbrush preferably comprising a molded 
plastic portion 28 similar to the conventional toothbrush 
supporting brush bristles 30 at one end thereof. 

In order to secure and drive appliance 21 from drive 
shaft 22, the molded portion 28 remote from bristles 30, 
which might be termed the brush shank, includes a hollow 
bore or recess 32 having its mouth at the end of the shank 
and extending in a longitudinal direction into the shank 
so as to receive the drive shaft 22 therein. As best shown 
in FIG. 10 of the drawings, the recess 32 includes three 
sections 32a, 32b, and 32c. The innermost section 32a 
is provided for molding purposes only and is not an 
operative part of the drive connection of the present inven 
tion. The recess section 32b is de?ned by a pair of op 
posed ?at wall surfaces 36 spaced to receive snugly there 
between the oppositely disposed ?at surfaces 26 of drive 
shaft 22. The portions of recess 32 de?ned by ?at wall 
surfaces 36 are designated as 36’. Moreover, this recess 
portion 32b is of a width to accommodate the section 22b 
of shank 22. The recess section 320 of recess 32 is a 
cylindrical section de?ned by a thin cylindrical wall por 
tion 28a which is thin enough to be somewhat resilient 
for a purpose described hereinafter. In fact, to increase 
the resilience of the walls de?ning recess section 32c, a 
longitudinally extending slit 38 is de?ned in the walls 
de?ning recess section 320. The slit is shown as a projec— 
tion 38’ of cavity 32 in FIG. 10 of the drawings. 
To provide a drive connection with drive shaft 22 

which will be rigid and which will not result in wobble 
or vibration, there are provided, in accordance with the 
present invention, a plurality of spaced longitudinally 
extending ribs 40, 41 and 42 disposed within recess section 
32c and integrally formed with the shank portion of brush 
21. These ribs terminate a short distance before the 
lower end of recess section 32c, as viewed in FIGS. 7 and 
8 of the drawings. Moreover, the projecting surfaces of 
these ribs in the longitudinal direction thereof de?ne a 
cylindrical surface for snugly engaging the cylindrical 
portion 22a of drive shaft 22. The location of these 
ribs relative to recess 32 is designated in FIG. 10 of the 
drawings by the reference numerals 40', 41' and 42' cor 
responding to ribs 40, 41 and 42, respectively. 

In order to latch the appliance 21 to drive shaft 22, 
one or more of the ribs 40, 41 and 4-2 are provided adja 
cent the ends thereof with latching protuberances desig 
nated as 49a, 41a and 42a, respectively. The position of 
the protuberance 42a relative to recess 32 is designated 
as 42a’ in FIG. 10 of the drawings. These protuberances 
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are receivable in the latching recess 24 of drive shaft 22. 
The slit 38 and the resilience of the walls de?ning recess 
section 32c permit the necessary distortion so the protu 
berances 40a, 41a and 42a can slide over cylindrical sur 
face 22a of drive shaft 22 and then engage latching recess 
24-. 

In a device constructed in accordance with the present 
invention, drive shaft 22 was fabricated of metal, while 
the portion 28 of appliance 21 was formed of molded plas 
tic having a slight degree of ?exibility. When the drive 
shaft 22 is received within recess 32, the opposed ?at 
surfaces 26 on the drive shaft abut against the opposed 
?at wall surfaces 36 de?ning recess section 321) in the 
shank of molded plastic portion 28. By means of these 
interengaging opposed ?at surfaces, the oscillatory mo 
tion of the drive shaft 22 is imparted to the toothbrush or 
other appliance 21. It should be noted that the walls 
de?ning recess section 32b are relatively thick and, 
therefore, provide a strong driving connection which will 
not crack or break. 

It can be seen that the appliance 21 can be mounted on 
drive shaft 22 in either one of two positions which are 
180° opposed to each other. In each of these positions 
the flat surfaces 26 and 36 will be in mutually abutting 
relation. In addition, drive portion 2211 can only be re 
ceived in recess portion 32b in these two positions, be 
cause of the keyed characteristic of the shaft and the 
recess. Therefore, when the appliance 21 is mounted 
on the drive shaft 22 in one of the two possible posi 
tions, the appliance 21 will not be capable of any rotary 
motion except for that imparted by the shaft itself. 
From the above description it will be apparent that the 

ribs 40, 41 and 42 abut tightly against the generally 
cylindrical portion 22a of the drive shaft 22. This rela 
tionship holds the toothbrush 21 ?rmly on the drive 
shaft and prevents any looseness or wobble in the brush 
as it is being driven by the drive shaft. Furthermore, 
when the drive shaft 22 is fully received within recess 32 
of appliance 21, the protuberances ‘Eda, 41a and 42a on 
the inwardly extending ribs 49, 41 and 42, respectively, 
will be received in annular latching recess or groove 24 
in the drive shaft 22. Thus, these protuberances co 
operate with the groove in releasably locking the tooth 
brush attachment ?rmly onto the drive shaft 22. It will 
be understood that as the toothbrush 21 is being slid onto 
the drive shaft 22 the walls of the molded portion 28 
thereof deform slightly to allow the protuberances to 
slide over the shank portion 22a of the drive shaft until 
they reach the groove 24. This deforming characteristic 
is possible due to the slightly resilient molded plastic 
construction of the toothbrush shank and also because 
of the longitudinally extending slit 38. 
Although in the illustrated embodiment the appliance 

comprises a toothbrush, it should be understood that 
the drive connection of the present invention could be 
used for other appliances without departing from the 
scope of the invention. 

While there has been shown and described a particular 
embodiment of the present invention, it will be apparent 
to those skilled in the art that various changes and modi 
?cations may be made without departing from the inven 
tion in its broader aspects, and it is, therefore, contem 
plated in the appended claims to cover all such changes 
and modi?cations as fall within the true spirit and scope 
ofdthe invention. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. A toothbrush comprising a molded brush supporting 

portion, bristles supported near one end of said portion, 
means at the other end of said portion for making driving 
connection with a prime mover, said last mentioned means 
comprising a multisection longitudinally extending re 
cess in said other end, one section of said recess being 
de?ned by opposed ?at surfaces for making driving con 
nection with a suitable driving means, another section of 
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said recess being de?ned by a thin cylindrical wall por 
tion and including a plurality of spaced longitudinally 
extending inwardly directed ribs adapted for snugly en 
gaging a cylindrical surface, and inwardly directed latch 
ing protuberances on one of said ribs adjacent the ends 
thereof. 7 

2. The toothbrush of claim 1 wherein said cylindrical 
wall portion is provided with a slit to‘ increase the 
resilience thereof. 

3. A driving connection for releasably connecting a 
driving shaft to a driven shaft wherein said driving shaft 
includes a cylindrical portion and an end driving portion, 
said end driving porton havng at least one fiat side, a 
latching recess in the portion of said driving shaft re 
mote from said end driving portion, said driven shaft 
including recess means in one end thereof, said recess 
means having an inner portion with at least one ?at wall 
surface adapted to drivingly engage said ?at side, project 
ing holding means at the outward end of said recess 
means for snugly receiving the cylindrical portion of said 
driving shaft, and protuberance means within said recess 
means cooperating with said latching recess to releasably 
lock said driven shaft onto said driving shaft. 

4. The driving connection of claim 3 wherein said 
driven shaft is of molded plastic and said recess means 
is de?ned by a deformable wall. _ 

5.'The driving connection of claim 4 wherein a longi 
tudinally extending slit is provided in said deformable 
wall extending inwardly from the end of said driven shaft. 

6. The driving connection of claim 3 wherein said 
projecting holding means comprises a plurality of spaced, 
longitudinally extending, inwardly directed ribs abutting 
said cylindrical portion of said drive shaft. 

7. The‘ driving connection of claim 6 wherein said' 
latching recess comprises an annular groove in the cylin~ 
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drical portion of said drive shaft and said protuberance ' 
means comprise protuberances on said ribs receivable 
in said latching recess. 

8. A mechanical drive connection for drivingly inter 
connecting a driving shaft and a toothbrush, said driving 
shaft comprising a central cylindrical shank portion and 
an end drive portion, said end drive portion having op-. 
positely disposed parallel ?at surfaces, an annular recess 
in said shank portion spaced from said end drive portion, 
a driven shaft integral with said toothbrush having an 
elongated hollow bore in the end. thereof, said bore being 
de?ned by a deformable wall of said driven shaft, the 
inner portion of saidlhollow bore being de?ned by spaced 
parallel ?at wall portions adapted to drivingly receive 
said end drive portion, a plurality of longitudinally ex 
tending inwardly projecting ribs within said bore for 
snugly engaging said cylindrical portion, means de?ning 
a longitudinally extending slit in the wall of said driven 
shaft between said ribs, and protuberances on said ribs 
receivable in said annular recess for releasably latching 
said toothbrush to said driving shaft. 

9. A’ toothbrush comprising a molded brush support 
ing portion, bristles supported near one end of said por 
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6 
tion and means at the other end of said portion for mak 
ing a driving connection with a drive shaft of the type 
having a cylindrical portion, a flat wall portion and re 
cess means de?ned in said cylindrical portion of the 
drive shaft, said driving connection means comprising 
a multisection recess in said other end, the inner section 
of said recess being de?ned by at least one ?at wall 
adapted to drivingly abut said one ?at wall portion on 
said drive shaft, the outermost portion of said recess 
including inwardly extending protuberance means adapted 
to latch in the recess means in said drive shaft, an inter 
mediate section of said recess being de?ned at least in 
part by means adapted to drivingly abut a cylindrical 
portion of said drive shaft, and said driving connection 
means additionally comprising a longitudinally extending 
slit in the walls de?ning said recess. ' e 

10. A driven shaft integral with a toothbrush or other 
attachment and adapted to be driven in an oscillatory 
manner comprising a generally cylindrical drive shaft re 
ceiving portion having a circular cross-sectional periphery 
throughout, said drive shaft receiving portion having an 
end wall containing the mouth of a multisection inwardly 
extending recess in said driven shaft, an inner section of 
said recess being de?ned by opposed ?at surfaces adapted 
to abuttingly receive in driving relation cooperating op 
posed ?at surfaces on a drive shaft, an outermost portion 
of said recess being de?ned by a cylindrical wall portion 
and including a plurality of longitudinally extending in 
wardly directed ribs adapted for abuttingly engaging a cyl 
indrical portion of a drive shaft, and an inwardly directed 
latching protuberance on at least one of said ribs adapted 
to latch in a cooperating recess in a drive shaft. 

111. A toothbrush adapted to be driven by a motor 
driven drive shaft comprising a molded brush supporting 
portion, bristles supported near one end of said portion 
and means at the other end of said portion for making a 
driving connection with a drive shaft, said driving con 
nection means including a multisection recess in said 
other end, an inner section of said recess being de?ned 
at least in part by an integral portion adapted to make a 
driving connection with the drive shaft, an outer section 
of said recess including inwardly extending protuberance 
means adapted to engage in latching relation with the 
drive shaft for releasably retaining said toothbrush on the 
drive shaft, and an intermediate section of said recess 
being de?ned at least in part by means adapted to engage 
a portion of the drive shaft in a manner effective to pre 
vent lateral movement of said toothbrush relative to the 
drive shaft. 
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