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This invention relates in general to electrically 
operated rotary toothbrushes, and more particu 
larly to a novel form of electrical means for auto 
matically reversing the direction of the rotating 
brush. 

It is always desirable, and dentists so advise, 
that the teeth be brushed away from the gums. 
Brushing teeth away from the gums aids in re 
moving food particles from between the teeth, 
Which food particles would otherwise be packed 
against the gums and eventually form food pock 
etS. Such food pockets are the primary cause 
of tooth decay, and brushing the teeth away from 
the gums materially aids in preventing the for 
mation of these food pockets. 

Rotary toothbrushes in general comprise a 
handle portion, which is held in the hand of the 
operator, and a spindle or shaft extending there 
from on which the brush is mounted. Any suit 
able means may be provided for rotating the spin 
dile and brush, and in this particular case, a small 
electric motor is utilized which is positioned with 
in the handle portion. It will be evident that 
when the rotating brush is held in the proper 
position for cleaning the outer Surface of the 
lower teeth, the brush must necessarily rotate in 
a predetermined direction for properly brushing 
the teeth away from the gums. When the brush 
is then moved either to a position for cleaning 
the inner surfaces of the lower teeth or the outer 
Surfaces of the upper teeth, the direction of rota 
tion of the brush must then be reversed for the 
purpose of brushing the teeth away from the 
gllS. 
Manual switch means may be provided for thus 

reversing the direction of rotation of the brush, 
but inasmuch as the entire brush and handle por 
tion must be rotated through approximately 180° 
When changing from the position assumed for 
cleaning the front surfaces of the teeth to a posi 
tion for cleaning the inner Surfaces of the teeth, 
it has been found highly desirable to provide 
automatic means for reversing the direction of 
rotation of the brush when the entire brush and 
handle portion are so moved, 

It is, therefore, the principal object of the pres 
ent invention to provide means whereby the di 
rection of rotation of the brush in a rotary tooth 
brush may be automatically reversed by merely 
changing the position of the entire brush and 
handle portion. 
Another object of the invention is to provide 

electrical means, as distinguished from mechan 
ical means, for automatically reversing the direc 
tion of rotation of the brush in a rotary tooth 
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brush when the position of the brush is changed 
in a predetermined manner. 
A further object of the invention is to provide 

electrical Switch means in a rotary toothbrush 
for automatically reversing the direction of rota 
tion of the brush. When the brush and handle 
portion are moved or rotated through approxi 
mately 180° as, for example, when the position of 
the brush is changed from that which is proper 
for cleaning the outer surfaces of the teeth to 
that which is proper for cleaning the rear or 
inner Surfaces of the teeth. 

Still another object of the invention is to pro 
vide electrical means in the form of a mercury 
SWitch which Will operate to reverse the direc 
tion of rotation of the brush in a rotary tooth 
brush by reversing the direction of rotation of 
the motor shaft when the brush and handle por 
tion are moved or rotated in a predetermined 
lane. 
A still further and more specific object of the 

invention is to provide, in a rotary toothbrush, 
an electrical circuit which includes one or more 
mercury switches whereby a glob of mercury will 
be located in One position for carrying current 
to the motor for rotating the motor shaft and 
brush in one direction, and which mercury may 
be moved to another position to break the first 
contact and make a second contact for causing 
the motor shaft and brush to rotate in the oppo 
site direction by merely changing the position of 
the brush and handle portion. 
Other objects and advantages of the inven 

tion will become apparent upon reading the foll 
lowing description taken in conjunction with the 
accompanying drawing in which: 

Fig. 1 is a Wertical longitudinal sectional view 
through the handle portion of the rotary tooth 
brush of the present invention; 

Fig. 2 is a wiring diagram showing the electri 
cal circuit utilized in the structure shown in 
Fig. 1; 

Fig. 3 is a wiring diagram showing a slightly 
modified form of electrical circuit from that 
shown in Fig. 2; and 

Fig. 4 is a still further modified form of Wiring 
diagram. 

Fig. 5 is a detail wiring diagram of the motor 
illustrating the connections between the arma 
ture and field windings which enables the motor 
to be reversed. 
The present invention embodies not only auto 

natically operated electrical switch means for 
reversing the direction of rotation of the brush 
in a rotary toothbrush, but also utilizes a man 
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ually operated Switch which is to be used in 
conjunction with the automatic switch means. 
AS Stated above, it is usually necessary to change 
the position of the brush and handle portion 
When moving the brush from a position for 
cleaning the outer surfaces of the teeth to a posi 
tion for cleaning the inner surfaces of the teeth. 
The position of the brush and handle, however, 
Will be the same for cleaning the outer surfaces 
of the upper and lower teeth, but the direction 
of rotation of the brush should be reversed. 
Likewise, the position of the brush will be sub 
stantially the same when cleaning the inner sur 
faces of both the upper and lower teeth. There 
fore, when the brush is changed from a position 
for cleaning the Outer surfaces of the lower 
teeth to a position for cleaning the outer surfaces 
of the upper teeth, the position of the brush rela 
tive to the teeth will be substantially the same, 
but the direction of rotation of the brush should 
be reversed for proper cleaning action. For this 
reaSOn a manually operated Switch is utilized and 
may be placed in a convenient position on the 
handle to be easily moved in either of two direc 
tions by the thumb or a finger of the hand in 
Which the toothbrush is being held. 
The automatic electrical switch means, how 

ever, Will operate to reverse the direction of rota 
tion of the brush regardless of the position of 
the manual switch means. 

It is to be understood that for a complete 
cleaning of the inner and outer surfaces of the 
upper and lower teeth, both the manual and 
automatic switch means will be utilized. 
Referring now more particularly to the draw 

ings and especially to Fig. 1, the handle portion 
of the toothbrush is indicated by the numeral I. 
A spindle or shaft 2 extends through the handle 
and outwardly at one end thereof through a 
Sleeve, portion 3 to which a shield 4 may be 
attached or may be made integral therewith. 
This Shield 4 may assume any suitable construc 
tion and is for the purpose of preventing tooth 
paste or toothpowder on the brush from being 
thrown outwardly and Splattered about during 
the cleaning of the teeth. 
A brush 5 has a suitable spindle or shaft (not 

Shown) which may be mounted on the outer end 
of shaft 2 for rotation therewith. 
The means for rotating the shaft 2 and brush 

5 includes an electric motor located within the 
handle and consists generally of an armature 
6, iron core 1, field winding 8, and commutator 9. 
A pair of brushes 0 and are suitably located 
on Opposite sides of the commutator 9 and may 
be inserted through openings 2 and f3, respec 
tively, in the handle . Coil springs 4 and 5 
bear against the brushes A and and are held 
in place by caps 6 and , which caps threadedly 
engage the outer ends of the openings f2 and 3. 
A partition 8 may be provided adjacent the 

rear of handle , which partition has an open 
ing in the center thereof to receive a bearing 9 
in which the rear end of the shaft 2 is journaled. 
Another partition 20 may be located adjacent the 
front end of the handle and may have a central 
opening Within which a bearing member 2 is 
located in which the forward part of the shaft 2 
is journaled. 
The manual switch is indicated at 22 and may 

have any suitable and well known construction, 
but is preferably a type of double-pole double 
throw switch having the contacts 23, 24 and 25 
at one side thereof and which are connected to 
One Side of the motor, and the contacts 26 and 

O 

15 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

4. 
27 at the other side thereof which are connected 
to the automatic Switch means. 
The preferred embodiment of the invention 

includes a, inercury Switch 28, which, in the illus 
trated form, is located at the rear of the handle 
in the Space provided between the partition 3 
and the rear end of the handle. This mercury 
SWitch 28 comprises a tube 29 within which a 
Small amount of mercury 36 is located and 
which is free to move from one end of the tube 
29 to the other when the position of the handle 

is changed. 
A power Supply or source of electrical energy 

is indicated at 3 and Which may be in the form 
of a simple electrical plug adapted to be inserted 
into a Wall Socket. One Side of the line, indi 
cated at 32 in Figs, 2 and 3, is connected to the 
mercury switch 28. The line 32 is split into two 
branches 33 and 34, so that one branch is con 
nected to one end of the mercury tube 29 and 
the other branch is connected to the other end 
of the tube 29. It will be evident that the mer 
cury 30 will contact one branch 33 when the 
handle of the toothbrush is in One position, and 
will contact the other branch 34 when the handle 
is in another position. 
The other side of the line, indicated at 35, is 

connected to the motor through the brush le. 
It will be understood that any suitable type of 

reversible motor may be utilized in connection 
With this invention. The forin shown however is 
a commutator motor having two brushes 0 and 

f. One side of the line or source of electrical 
energy is connected to the armature through the 
brush and the other brush is connected to 
the tWO field windings 8 as illustrated in Fig. 5 
by means of the line. 35d. Current fiOWing 
through the windings 8 sets up a rotating field. 
When the manual switch 22, presently to be 
described, is in One poSoition, the current will 
foW through one of the windingS 8 in the direc 
tion indicated by the Solid arrow in Fig. 5. When 
the manual switch 22 is switched to its other 
connection, then the current will flow through 
the field in the opposite direction as indicated by 
the dotted arrow in Fig. 5. This direction of flow 
of the current through the field is also controlled 
by the mercury Switch 28, and it will be evident 
that since the field rotates, it will carry with it 
the armature in the particular direction of rota 
tion at any moment as shown in Fig. 5. The 
Switches Will, in this manner, enable the motor 
and shaft connected there with to be reversed. 
The other side of the mercury switch 28 is 

connected directly to the manual switch 22, and 
the manual Switch 22 is then connected to the 
other side of the motor. Thus, branch 36 is con 
nected from one end of the mercury switch 28 
to the contact 27 of the manual switch 22. The 
other branch. 3 is connected between the other 
end of the mercury Switch 28 and the contact 26 
of the manual switch 22. Contact 23 of the 
manual SWitch 22 is connected to the motor 
through the lines 38 and 39. Contact 24 of the 
manual switch 22 is connected directly to the 
motor through the line 4. Contact 25 of the 
manual switch 22 is connected directly to the 
motor through the lines 41 and 39. 
Referring to Fig. 2 it will be seen that the po 

sitions of the manual switch 22 and mercury 
switch 28, are such that current will pass from 
the Source of electrical energy 3f through one 
side of the line which includes the branches 32 
and 34 to the mercury 30 in the switch 28. The 
current will then pass through the mercury and 
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through line 37 to contact 26. The position 
of the manual switch 22 is such that the con 
tacts 26 and 24 are connected together so that 
the current will then pass through the line 40 to 
the motor and line 35 back to the other side 
of the source of electrical energy 3 to complete 
the circuit. 

If the manual Switch 22 is allowed to remain 
in the position shown in FigS. 1 and 2, and the 
position of the handle is changed to move the 
mercury 3) to the opposite end of the tube 29, 
the contact between the lines 34 and 37 will be 
broken and a contact will be made between the 
lines 33 and 35. The contacts 2 and 25 of the 
manual Switch 22 are connected together so that 
current will then pass from the Source of elec 
trical energy 3 through the branch 33 and mer 
cury 30 to the line 36 and will be carried to 
the motor through lines 4 and 39. The circuit 
is then completed through the line 35 back to the 
other side of the electrical Source. The direc 
tion of rotation of the motor will thereupon be 
reversed as well as the shaft 2 and brush 5 con 
nected therewith. 

If, however, the handie f is allowed to remain 
in its original position and it is desired to reverse 
the rotation of the brush 5 manually, the manual 
switch 22 may be actuated, whereupon the con 
tacts 2 and 24 will be connected as indicated by 
the dotted lines 42, and the contacts 26 and 23 
will he connected as indicated by the dotted lines 
43. In this case the mercury 30 will remain 
in the position shown in Fig. 2 whereupon cur 
rent will pass through the branch 34 and mercury 
30, through line 3 and contacts 26 and 23 back 
to the motor through lines 38 and 39. 

If the manual Switch 22 is then allowed to 
remain in its new position as shown by the dot 
ted lines 42 and 43, reversal of the brush 5 may 
again be accomplished by turning or rotating the 
handle so that the mercury 30 will move to 
the other end of the tube 29, whereupon cur 
rent will pass through branch 33, mercury 30, 
line 36, contacts 2 and 24, and line 40 to the 
notor. 
Thus it will be evident that a reversal of the 

brush 5 may take place either automatically by 
means of the mercury switch 28, or manually by 
operation of the manual Switch 22. 

Fig. 3 illustrates a slightly modified form of the 
invention wherein the electrica circuit is iden 
tical with that shown in Fig. 2 except that, in 
stead of the single mercury switch 28, two sepa 
rate mercury Switches 44 and 45 are utilized. In 
Fig. 3 each of the Switches 44 and 45 have 
branches of the circuit passing through One end 
Only so that in One position of the handle the 
mercury in Switch 44 will have no current pass 
ing therethrough, and the mercury in Switch 45 
will have current passing therethrough. When 
the position of the handle is reversed, the con 
tact through switch 45 will be broken and the 
contact through Switch 44 will be made. The 
operation of this form of the invention is iden 
tical with that above described with respect to 
the electrical circuit ShoWn in Fig. 2. 

Fig. 4 illustrates a further modified form of 
the invention wherein connection is made di 
rectly from the source of electrical energy 
through the manual Switch and then to one or 
the other of two mercury Switches. In this case, 
the manual switch is a single-pole SWitch and 
each of the mercury Switches has contacts at 
both ends thereof. 
The source of electrical energy may again be 
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6 
indicated by the numeral 3, but the current 
from one side of the line will then pass through 
branch 46 to the manual switch 47 which in 
cludes a single contact 48 at one side thereof 
and the other contacts 49 and 50 at the other 
side thereof. The manual Switch is connected to 
the mercury Switches 5 and 52. The line 53 
which extends from contact 49 is divided so that 
One branch. 54 is connected to one end of the 
mercury Switch 5 and the branch 55 is con 
nected to the other end of mercury Switch 5. 
The other contact 50 of the manual Switch. A 
is connected to the other mercury Switch 52 
through line 56, which is also divided and has 
one branch 57 connected at One end of the mer 
cury SWitch 52 and the other branch 58 con 
nected to the other end of mercury Switch 52. 
Mercury Switch 5 has one end thereof connected 
to the motor through lines 59 and 60, while the 
other end of mercury Switch 5 is connected to 
the motor through lines 6 and 62. 
One end of mercury switch 52 is connected to 

the motor through the lines 6 and 62 and the 
other end of the Sane SWitch is connected to the 
notor through the lines 59 and 6. The other 
side of the motor is then connected to the source 
of electrical energy through the line 63. 
In this form of the invention then, in the 

position of the Switches as shown in Fig. 4, cur 
rent will pass from One side of the line through 
the branch 46 to contact 48 and thence through 
branches 53 and 55, through the mercury in tube 

and to the motor through lines 6 and 62. 
When reversal of the direction of rotation of 
brush 5 is accomplished through movement of 
the handle , the mercury in both switches 5 
and 52 will be moved to the opposite ends thereof, 
but the movement of mercury in SWitch 52 will 
have no effect because the manual Switch 47 is 
not in a position to direct current therethrough. 
This movement of mercury in Switch 5 will con 
nect together the branches 54 and 59, whereupon 
current will pass to the motor through the lines 
59 and 60 and thereupon reverse the direction 
of rotation of the motor. 
The position of the various Switches as shown 

in Fig. 4 may also cause a reversal of direction 
of rotation of the notor and brush 5. Without 
changing the position of the handle , but by 
moving the switch 47 so that the blade thereof 
Will connect the contacts 48 and 5. In this 
position of the switch 47 current will then pass 
through the branches 56 and 58, through the 
mercury in switch. 52 and thence to the motor 
through lines 59 and 6. With the manual switch 
47 in the position where the blade connects the 
contacts A8 and 50, the direction of rotation may 
again be reversed by movement Cf the handle 
causing the mercury in switch 52 to make contact, 
between the lines 57 and 6. 

All forms of the invention illustrated herein. 
are directed to the accomplishment of a COInnon 
result by electrical means, and both the auto 
matic and manual Switches COOperate to attain 
a unitary result. In following through the actions 
of a user in cleaning the teeth, it may be aSSumed 
that the position of the brush and handle in Fig. 
1 is such as to cause proper rotation of the brush 
5 for cleaning the outer Surfaces of the lower 
teeth. When the brush is held in the right hand. 
It may further be assumed that the positions of 
the Switches are as shown in Fig. 2. If the user, 
after completing the cieaning of the Outer Sur 
faces of the lower teeth, then changes the posi 
tion of the handle and brush to clean the inner 
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surfaces of the lower teeth, it will be necessary 
to rotate the handle about its longitudinal axis 
through approximately 180° so that the brush 5 
Will then be facing outwardly. This change of 
position of the handle will automatically cause a 
movement of the mercury 30 to move to the 
other end of Switch 28, thus breaking the contact 
between branches 34 and 37 and making COn 
tact between branches 33 and 36. This then 
changes the direction of rotation of brush. 5 
by reversing the direction of rotation of the 
notor, and rotates the brush in a direction proper 
for cleaning the inner Surfaces of the lower teeth 
away from the gums. The direction of rotation 
of the brush 5 for cleaning the inner Surfaces 
of the lower teeth will be the same as that for 
cleaning the outer surfaces of the upper teeth. 
However, when the brush is removed from the 
lower teeth and applied to the Outer Surfaces of 
the upper teeth, the position of the handle Will 
again be changed to reverse the direction of ro 
tation of the brush, To avoid this change of 
direction, the manual switch 22 is actuated which 
Will thereupon cause another reversal and the 
brush will then be rotating again in the same 
direction it had been for cleaning the inner Sur 
faces of the lower teeth. When the position of 
the handle is changed from that necessary to 
clean the outer surfaces of the upper teeth tO 
that necessary for cleaning the inner Surfaces of 
the upper teeth, the position of the handle is 
again changed, whereupon the direction of ro 
tation of the brush 5 will automatically be re 
versed for proper cleaning. 
With the manual switch in One position, the 

mercury switch or switches function automati 
cally to afford a cleaning of both inner and outer 
surfaces of the upper teeth, and With the manual 
switch in the other position, the mercury Switch 
or switches, function automatically to afford a 
cleaning of both inner and outer surfaces of the 
lower teeth. 
Changes may be made in the form, construc 

tion and arrangement of parts from that dis 
ciosed herein without in any way departing from 
the spirit of the invention or Sacrificing any of 
the attendant advantages thereof, provided, how 
ever, that such changes fall Within the Scope of 
the claims appended hereto. 
Having thus described my invention what I 

claim as new and desire to secure by Letters 
Patent of the United States is: 

1. Motor reversing means for an electric rotary 
toothbrush operable upon connection. With a 
source of electrical energy, and having a handle, 
an electric motor in said handle, a rotatable shaft 
connected to said motor and having a brush 
thereon, said reversing means comprising ner 
cury switch means connected to One Side of the 
source of electrical energy, manually operable 
switch means electrically connected between Said 
mercury switch means and said motor, and an 
electrical connection between said motor and the 
other side of the source of electrical energy, Said 
mercury switch means being operable upon re 
versing the position of said handle to reverse the 
direction of current flow through the motor and 
reverse the direction of rotation of Said motor 
and shaft, and said manual switch being Operable 
to reverse the direction of rotation of Said motor 
and shaft when the position of the handle is 
unchanged. 

2. Motor reversing means for an electric rotary 
toothbrush operable upon connection. With a 
source of electrical energy, and having a handle, 

O 

5 

20 

30 

40 

50 

60 

65 

5 

S 
an electric notor in Said handle, a rotatable shaft 
connected to said motor and having a brush there 
On, Said reversing means comprising an electrical 
circuit connecting one side of the source of elec 
trical energy with said motor, mercury Switch 
Eileans in Said circuit and connected to the other 
Side of the Source of electrical energy operable to 
automatically reverse the direction of rotation of 
Said Shaft and brush. When said handle is rotated 
in a predetermined manner, and manually oper 
able SWitch means also in said circuit between said 
mercury SWitch means and said notor and oper 
able to reverse the direction of rotation of Said 
Shaft and brush. 

3. Motor reversing means for an electric rotary 
toothbrush operable upon connection with a 
Source of electrical energy, and having a handle, 
an electric motor in Said handle, a rotatable shaft 
connected to said notor and having a brush there 
On, Said reversible means comprising an electri 
cal circuit connecting the Source of electrical en 
ergy With said notor, nercury Switch means in 
Said circuit operable to automatically reverse the 
direction of rotation of Said motor, shaft and 
brush. When Said handle is rotated in a predeter 
rained manner, and mangaily operable switch 
means also in Said circuit, and interposed be 
tWeein. Said rercury Switch ineans and said no 
toi, and operable to reverse the direction of rota 
tion of Said notor, shaft and brush. 

4. Motor reversing means for an electric rotary 
toothbrush operable upon connection with a 
Source of electrical energy, and having a handle, 
an electric notor in Said handle, a rotatable shaft 
Connected to Said inotor and having a brush there 
Oín, Said reversing lineaias Coimprising an electrical 
Circuit connecting the source of electrical energy 
With Said notor, nercury switch means in said 
circuit Operable to automatically reverse the di 
rection of rotaticin of said notor, shaft, and brush 
When Said handle is rotated in a predetermined 
Inanner, and Ianually operable switch means 
also in Said Circuit and interposed between said 
nercury SWitch Eileans and the source of electri 
Cal energy, and operable to reverse the direction 
of rotation of Said notor, shaft and brush. 

5. Motor reversing means for an electric rotary 
toothbrush Cperable upon connection with a 
Source of electricai energy, and having a handle, 
an electric notor in Said handle, a rotatable shaft 
Connected to said notor and having a brush there 
Cn, Said reversing means comprising gravity ac 
tuated Switch means connected to one side of the 
Source of electrical energy, manually operable 
SWitch means electrically connected between said 
gravity actuated Switch ineans and said notor, 
and an electrical connection between said motor 
and the other side of the source of electrical en 
ergy, Said gravity actuated switch means being 
Operable upon revel'sing the position of said han. 
dile to reverse the direction of current flow 
through the motor and reverse the direction Of 
rotation of Said motor and shaft, and said laual 
SWitch being Operable to reverse the direction of 
rotation of Said motor and shaft when the posi 
tion of the handle is unchanged. 

6. Motor reversing means for an electric rotary 
toothbrush operable upcn connection With a 
Source of electrical energy, and having a handle, 
an electric motor in Said handle, a rotatable shaft 
Connected to Said motor and having a brush there 
On, Said reversing means Comprising an electri 
cal circuit connecting the source of electrical en 
ergy with Said motor, gravity actuated switch 
means in Said circuit operable to automatically 
reverse the direction of rotation of Said notor, 
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shaft and brush when said handle is rotated in a UNITED STATES PATENTS 
predetermined manner, and manually operable Number Name Date 
switch means also in said circuit and interposed 459.222 Lehmann Sept. 8, 1891 
between said gravity actuated switch means and 508.129 C arstarphen - - - - - - - - Nov. 1893 
the Source of electrical energy, and operable to 5 1. 50446. Ferdon IIIAug 12 1924 
reverse the direction of rotation of Said motor, 186089 4. Lieux May 31, 1932 
shaft and brush. swww.sww as a faw Waia - - - - - - - - - - - - - d s 
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