
: 

May 3, 1960 

Filed Feb. 10, 1956 

G. S. CLEMENS 2,934,776 
TOOTHERUSH 

4. Sheets-Sheet 

Zzza'ez Zo 
Geogge -s. Czezzzezzs 

6g/ 2est- a 97-rla 
c12zzo-raggy 

  



May 3, 1960 G. S. CLEMENS 2,934,776 
TOOTHERUSH 

Filed Feb. 10, 1956 4. Sheets-Sheet 2 

AAA 

22a-e-Z afor 
67eogge 5. CZeazz gaz's 

267 (2.a. a. a7 rest 
c12 (zoa zgey 

  



2,934,776 G. S. CLEMENS 

TOOTHERUSH 

May 3, 1960 

4. Sheets-Sheet 3 Filed Feb. 10, 1956 
  



2,934,776 G. S. CLEMENS May 3, 1960 
TOOTHERUSH 

4. Sheets-Sheet 4 Filed Feb. 10, 1956 

a -24 24A62 

246 

2A2 

77zalezzazioz 
Geogge -5. CZeazzezzs 

c4 zzozzz gay 

  



United States Patent Office 2,934,776 
Patented May 3, 1960 

1. 

2,934,776 
TooHBRUSH 

George S. Clemens, Chicago, Ill. 
Application February 10, 1956, Serial No. 564,816 

3 Claims, (Ci. 15-167) 

My invention relates to an improved toothbrust con 
struction whereby desirable longitudinal tooth brush 
ing motions are facilitated. 

For many years the dental profession has recognized 
that effective cleaning of the human teeth is best ac 
complished by brush movements longitudinal of the teeth. 
Movements of this kind permit the bristles of the brush 
to extend into the comparatively narrow elongated spaces 
between the teeth where food tends to collect and hence 
form focal points of tooth decay. Moreover, it is also 
desirable that the tooth brushing movements be from 
the margins of the gums to the ends of the teeth, rather 
than in the opposite direction. This is because tooth 
cleaning movements in the opposite direction repetitively 
push back the margins of the gums and thereby expose 
the dentine. When the dentine is exposed it readily de 
cays. In addition, when the gum margins are pushed 
back food on the teeth may be pushed under the gums 
and submarginal decay takes place. This results in total 
loss of the teeth. Additionally, it is recognized that a 
toothbrush should serve to massage and stimulate the 
gums themselves. Such action should be obtained by 
movements in the longitudinal direction of the teeth 
since the portion of the gums between the teeth is other 
wise difficult or impossible to reach. 
While the desirable tooth brush movements have long 

been known, most persons in actual practice do not use 
them. This is because such movements are cumbersome, 
tiring, and difficult with available toothbrushes. Rather, 
most persons brush their teeth with a crosswise brush 
motion that is effective in cleaning the tooth surfaces ex 
posed to such motion but is ineffective in reaching into 
the longitudinal recesses between the teeth. 

In accordance with the present invention desirable 
longitudinal brushing action is facilitated by providing 
a toothbrush which lends itself to such action. In brief, 
the brush includes a handle adapted to be held in the 
hand. In use the handle is rotated about an axis whose 
position is determined by the natural wrist and arm ar 
ticulation. A head is mounted on the handle with bristles 
oriented in planes normal to this axis so that they execute 
brushing motions when the handle is so rotated. The 
bristles are mounted and cut to define an arcuate convex envelope forming a fragment of a cylinder encircling the 
axis. The envelope of the bristles has a substantial ex 
tent in the arcuate direction so that as the handle is ro 
tated there is effective sustained tooth brushing action. 
Handle conformations are provided to orient the handle 
and head for tooth brushing movements. The radius of 
curvature of the envelope of the bristles is greater than 
the distance between the envelope and the axis about 
which the brush rotates in executing the desirable tooth 
brushing motions. 

In use the brush of the present invention is held with 
the bristles facing the outer surfaces of the teeth. The 
user then rotates the brush as it is held against the teeth, 
a movement that brings the successive bristles down on 
and longitudinally along the teeth. However, the 
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2 
bristles inherently sweep away from the teeth as they 
approach the opposite gums, so that the longitudinal 
brushing action provided does not tend to push the gums 
back. Rather the bristles clear the lower gums on down 
stroke and the upper gums on up stroke. With respect 
to inside faces of the teeth the brush is held with the 
handle axis generally vertical and the bristles against the 
tooth surface to be cleaned. The handle is then oscil 
lated in up and down motions to sweep longitudinally 
along the inside tooth surfaces. Preferably a slight or 
bital movement is imparted to the handle at this time so 
that the margins of the gums are not pushed back during 
this operation. Experience has shown that at this time 
the slight orbital motion is reasonably easy to execute. 

15 It is accordingly a general object of the present inven 
tion to provide an improved toothbrush particularly suit 
able for brushing movements longitudinal of the teeth 
and clearing the gum margin in the direction of the stroke 
that would otherwise be pushed back. 

Another object of the present invention is to provide 
an improved toothbrush wherein the desirable brushing 
movements longitudinally of the teeth and away from the 
gum margins are effected without cumbersome, difficult, 
or tiring finger hand or arm movements. 

Still another object of the present invention is to pro 
vide an improved toothbrush which facilitates brushing 
movements in the longitudinal direction of the teeth and 
can be effectively applied to all tooth surfaces, including 
the inner and outer faces of both the center and side 
teeth. 

Another object of the present invention is to provide a 
toothbrush of the foregoing type having hand-receiving 
conformations which position the brush as required for 
effective tooth cleaning movements. 

Additionally it is an object of the present invention to 
provide an improved toothbrush which accomplishes the 
foregoing objects with a structure that is simple, easily 
used, inexpensive, and readily manufactured from the 
materials currently used in the manufacture of tooth 
brushes. 

It is still another object of the present invention to pro 
vide a toothbrush which in actual use with convenient 
and normal hand and arm articulations in conjunction 
with the forces associated with brushing operation tends 
to clear the lower gum margins on downstroke and the 
upper gum margins on upstroke while massaging the 
upper gum margins on down stroke and the lower gum 
margins on up stroke. 
The novel features which I believe to be characteristic 

of my invention are set forth with particularity in the 
appended claims. My invention itself, however, together 
with further objects and advantages thereof, will best be 
understood by reference to the following description taken 
in conjunction with the accompanying drawings in which: 

Figure 1 is a top plan view of one form of a tooth 
brush constructed in accordance with the present inven 
tion; 

Figure 2 is a-side elevational view of the toothbrush 
of Figure 1; - 

Figure 3 is a view of the toothbrush of Figures 1 
and 2 showing how it is held in the hand for one position 
of tooth brushing movement; 

Figures 4, 5 and 6 are cross-sectional views through 
axes 4-4, 5-5, and 6-6, Figure 2, respectively; 

Figure 7 is a cross-sectional view through axis 7-7, 
Figure 2, with the cylinder defined by the envelope of 
the brushes shown in dashed line form to illustrate the 
construction of the brush; 

Figures 8 and 9 are views like Figure 7, but showing 
alternative forms of the toothbrush of Figures 1 to 7; 

Figure 10 is a view like Figure 1 but showing an alter 
native form of the present invention; 
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Figure 11 is a side elevational view of the toothbrush 
(of Figure 10; 

Figure 12 is a view showing the brush of Figures 10 
and 11 as held by the hand for use; a 

Figures 13, 14 and 15 are cross-sectional views through 
axes 13-3, 4-i4, and 15-15, Figure 11; 

Figure 16 is a fragmentary cross-sectional view of the 
front portion of the human mouth with the form of the 
toothbrush of Figures 10 to 15 in the position assumed 
at the beginning of the down stroke; 

Figure 17 is a view like Figure 16 but showing a later 
point in the down stroke of the brush; 

Figure 18 is a view like Figures 16 and 17 but showing 
the brush at the beginning of the up stroke; 

Figure 19 is a view like Figures 16 to 18 and showing 
the brush in a later position of the up stroke; 

Figure 20 is a fragmentary cross-sectional view of the 
human mouth in the partially open position and showing 
in cross-sectional view the toothbrush of Figures 1 to 
7 as used to brush the inside top faces of the teeth; 

Figure 21 is a cross-sectional view through axis 21-21, 
Figure 20; 

Figure 22 is a view like Figure 20 showing the use of 
the brush to clean the inside faces of the lower teeth; and 

Figure 23 is a view generally like Figure 15 but show 
ing an alternative way to obtain an envelope of arcuate 
conformation as defined by the bristles. 

Referring to Figures 1 to 7, the form of the brush 
there shown consists of a handle indicated at H, a shank 
indicated generally at S and a head or brushing portion 
indicated generally at E. Preferably these are of unitary 
one-piece plastic construction with the bristles B em 
bedded in and anchored to the head E as is further 
described hereafter. 
The handle H is of elongated conformation to be 

gripped by the human hand as shown in Figure 3 and 
as further described hereafter. The handle H is gener 
ally divided into a forward portion indicated at 30 and 
an aft portion indicated at 32. As seen best in Figure 
6, the aft portion 32 is of paddle-like conformation. 
it tapers to this shape from the rectangular conforma 
tion of forward portion 30 by the gradual tapering shown 
in the figures. This paddle conformation not only de 
fines an aft portion 32 of light weight and attractive 
appearance, but it also serves to orient the head portion 
E when the fingers are wrapped around the handle. 
This is shown in Figure 3 and further described here 
after. Preferably the aft portion 32 tapers in a diamond 
like conformation as shown in Figure 6, rather than in 
a general oval shape. This tends to keep the aft por 
tion of the handle from slipping. About the rear one 
third of the handle has the diamond conformation, about 
the center one-third is preferably oval, and about the 
forward one-third is enlarged as shown and above de 
scribed. 
The forward portion 30 of the handle H is of gener 

ally rectangular conformation as is seen in Figures 4 
to 6. A series of four finger-receiving depressions or 
cups are formed in its surface. One such cup, indicated 
at 34, Figures 1, 5 and 6, is formed in the top face of 
the handle adjacent the junction with the shank S. This 
cup serves to receive the index finger or thumb to sup 
port the brush in some conditions of use as is herein 
after described. This cup has a comparatively shallow 
forward part 34a and a comparatively deep rear part 
34b. Cups 36 and 42 are formed opposite the cup 34 
as shown in Figures 3, 5 and 6 and are of somewhat 
shallower conformation. Cup 36 receives the index 
finger under some conditions of brush use. The side 
finger receiving cups 38 and 40, Figures 2, 5 and 6, are 
formed in general alignment with the cups 34 and 36 
and on the opposite sides of the forward portion of the 
handle. These receive the thumb and index finger as 
shown in Figure 3. 
A finger receiving cup 42 is on the forward face of 
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4. 
the forward portion 30 of handle H, as shown in Fig 
ures 3 and 4. This cup is adjacent the cup 36 but faces 
in a different direction and is somewhat deeper. It 
serves as a convenient surface against which the thumb 
can be placed to prevent longitudinal slippage of the 
handle H in the hand. 
The shank S is of elongated conformation as shown 

in Figures 1 to 4, inclusive. It is about 4 of the length 
of the handle H and is formed unitarily therewith. The 
shank S extends off of the front or forward portion 30 
of the handle H at a position generally registered with 
the top surface of the portion 30 of the handle H and 
is shown in Figure 2. 
The head E consists of a base portion 44 which, as 

seen in Figures 1, 2, 3 and 7, is of arcuate conforma 
tion. This portion of the head E is centrally disposed 
upon and carried by the shank S as shown. The base 
portion 44 of the head E has a substantial length longi 
tudinally of the brush for the reasons hereinafter de 
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48a of the cylinder defined by the bristles. 

scribed and in addition has a substantial length or extent 
in the arcuate direction as seen in Figure 7. 
The base 44 of the head. E receives a plurality of 

bristles B which are anchored therein in any one of the 
methods well known to the art. Preferably, these 
bristles are formed in tufts 46, Figure 2, which are indi 
vidually embedded in and anchored to the base 44. For 
best operation of brushes constructed in accordance 
with the present invention it is desirable that as large a 
number of tufts and bristles as possible in relation to 
the size of the base 44 be used. This is especially desir 
able to prevent mushing of the bristles during brushing 
action. 
The ends of the bristles 46 are cut to form an arcuate 

envelope. This is shown in detail in Figure 7. This 
envelope forms a portion or a fragmentary segment of 
a cylinder as indicated by the dashed lines 48, Figure 7. 
This cylinder has an axis indicated at 48a, Figure 7, which 
is located substantially above the parts of the brush as 
shown. As is hereinafter described in detail, the brush 
in use is rotated about axis 49 which is located between 
the ends of the bristles B and the center 48a. 

In the form of the brush of Figures 1 to 7, the head E 
is centered along the vertical axis of the handle H. It has 
also been found desirable to center the head E along 
an axis 50-50, Figure 8, which is angularly disposed in 
relation to the up and down axis of the head H. In this 
construction as shown in Figure 8 the angle or tilt of axis 
50-50 is about 20 and axis 50-50 passes through axis 

A similar 
effect can be secured by the construction of Figure 9 
where the head is centered on an axis 52-52 which 
passes through the center, defined by the rectangular part 
of the handle as shown and is similarly rotated 20 in 
relation to the up and down axis of the handle H. 

Figures 10 to 15 show an alternative embodiment of 
the present invention. In the brush of these figures there 
is likewise a handle H, a shank S, and a head E. The 
head E likewise receives bristles B which as shown in 
Figure 15 have their ends cut to arcuate conformation. 
The head E is similarly of substantial extent lengthwise 
of the brush and substantial extent in the arcuate direction 
as shown. 
The handle H, of the form of the brush shown in 

Figures 10 to 15, has an enlarged aft portion 132 of gen 
erally circular outline as shown in Figures 13 and 14. 
The forward portion 130 of this handle tapers down from 
the aft portion 132 and has a series of four finger receiv 
ing flats, one in each of four positions. These are indi 
cated at 134, 136, 138 and 140, Figures 10, 11, 12 and 14. 
These flats form faces against which the fingers bear to 
hold the brush in desired position of rotation. The 
engagement of the palm of the hand with the enlarged 
aft portion 132 of the brush additionally serves to anchor 
it in position. It will be further noted that the front face 
142 of the handle serves as a face against which the index 
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finger or thumb may be placed to hold the brush against 
longitudinal movement in the hand. - - - - - - - - - - - --- 

The shank S is adjustably positioned in relation to 
the handle H in the form of the invention shown in Fig 
ures 10 to 15. This is accomplished by a movable car 
riage 100 which is of rectangular cross-section as shown 
in Figures 10 and 12 and is movable up and down in a 
complementary mating rectangular slot formed in the 
forward end portion 138 of the handle. H. The shank 
S is anchored in the movable part 100 by the set screw 
102 as shown in Figure 13. This method of anchoring 
also permits adjustment of the rotation position of the 
shank S in relation to the handle H. The movable car 
riage or base 00 is anchored in desired position of eccen 
tricity on the handle H by the set screw 04, Figure 13. 

For use, the shank S is positioned in relation to the 
handle H as is shown in Figure 15. With this positioning 
of the head E, the bristles 146 define an envelope 148 of 
arcuate conformation forming a cylinder having an axis 
48a as its center. In the use of the brush in Figures 10 

to 15, normal hand articulations and arm articulations 
rotate the brush about the axis .32a, which is the axis of 
the portion 132 of the handle H. This is because in the 
form of Figures 10 to 15 the brush is held in the palm of 
the hand like a screw driver. It will be observed that the 
length of the radius struck between the ends of the 
bristles 146 and the axis 48a is greater than the distance 
between the ends of the bristles and the axis 32a about 
which the brush is rotated. 

Figures 16 to 19 show the action of the brush of the 
present invention in cleaning front faces of the teeth. 
For purposes of illustration, the brush shown is that of 
Figures 10 to 15, although it will be understood that other 
forms of the brush might as well be shown. With refer 
ence to Figure 16, it will be noted that the teeth extend 
in mating rows from the upper jaw 200 and the lower 
jaw 202, the upper teeth being indicated at 204 and the 
lower teeth at 206. The flesh of the gums, indicated at 
208 in the case of the upper teeth and 210 in the case of 
the lower teeth, comes down over the teeth to form the 
marginal areas 208a and 230a, respectively. It is these 
marginal areas that are of primary importance in con 
nection with the cleaning of the teeth. If the brush tends 
to push the gums in these marginal portions back away 
from the teeth, the teeth are uncovered and the dentine 
which is located immediately below these areas is there 
upon exposed. The exposed dentine readily decays. 
Also, as above described, there are other reasons why it 
is very important that the flesh of the gums not be 
pushed back in these marginal areas. At the same time, 
however, it is equally important that the marginal por 
tions 208a and 2 Ca of the gums be massaged and that 
the bristles E 46 sweep over and clean the adjacent sur 
faces of the teeth. 
In Figure 16 the brush is shown at the beginning of a 

down stroke. At this time the handle is held to rotate 
the bristles 146 from position in facing relation to the 
teeth and with the lower bristles against the upper teeth 
24, as shown. Also it will be noted that the head E of 
the brush is poised for downward rotations in the clock 
wise direction as seen in Figure 16. 

For tooth brushing action the handle is now rotated 
by wrist and arm articulations to sweep the bristles 46 
clockwise in the down direction as shown by the arrow A, 
Figure 16. As this stroke proceeds it will be observed 
that the bristles 46 contact the upper gums 208 in the 
marginal portions 203a and likewise contact and sweep 
across the faces of the upper teeth 204. As this action 
takes place, the bristles 146 tend to sweep away from 
the lower teeth 206. This is because the rotations of the 
brush as shown in Figure 16 are about axis 132a, Figures 
16 and 15. As above described in connection with Fig 
ure 15 this axis defines a shorter radial distance to the 
envelope of the bristles than does the axis 148a of the 
cylinder which is defined by the bristles. Also the axis 
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132a during the downstroke is located slightly above the 
line of contact between the teeth, as shown. In conse 
quence of this action, the forward or leading bristles tend 
to follow the line of travel indicated by dashed line 104, 
Figure 16. It also permits the bristles to sweep away 
from the lower teeth 206 and the lower gums so that the 
marginal areas 210a are not contacted during this brush 
motion. 

Figure 17 shows the position of the brush towards the 
end of the down stroke shown in its inception in Figure 16. 
At this time it will be observed that the bristles 146 
entirely clear the lower teeth 206 as well as the gum 
margin 20a. Thus there is no tendency for this down 
stroke to push back this gum margin and thereby expose 
the dentine of teeth 206. 
Upon completion of the down stroke of Figure 17 the 

brush is now rocked or rotated upwardly by natural hand 
and arm articulation. At this time natural movement 
causes the head E to move somewhat downwardly and in 
wardly and thereby position the axis of rotation 132a 
below the line of contact of the teeth, as shown in Figure 
18. Thus in its inception, the up stroke commences with 
brushing action in the lower gum 210 and especially the 
marginal portion 210a. The up stroke continues in nat 
ural hand and arn articulations to tend to sweep the for 
ward bristles 146 along the dashed line 106, Figure 18. 
It will be noted that this dashed line brings the bristles 
against the lower teeth 206 and the marginal portions 210a 
of the gums but clears the upper parts of the upper teeth 
264 and the upper marginal portions 208a of the gums. 
Upon completion of the up stroke the brush has the 

position of Figure 19 where it is clearing the upper regions 
of the upper teeth 208, and the upper marginal portions 
208a of the gums as above described. 

With the form of the invention of Figures 1 to 7, ac 
tion similar to that above described takes place. 

In executing the above described movement with the 
brush of Figures 10 to 15, the user preferably uses two 
ways of holding the brush. On the front and left sides 
of the mouth the brush is held with the thumb on face 
14, and the forefinger against the indexing faces 134 
and 138. On the right hand side of the mouth the thumb 
and forefinger positions are reversed so that the thumb 
rests on face 138 and the index finger on faces 136 and 
40. With the brush thus positioned and held in the 
hand the above-described natural hand and arm articula 
tions... will provide the desired brush rotations. 

Similarly, with the brush of Figures 1 through 7, de 
sired rotation may be achieved by putting the thumb in 
the cup-shaped portion 40 and the index finger in the 
opposite cup-shaped portion 38, as is shown in Figure 3, 
for the left and center of the mouth. For the right side 
of the mouth it is convenient to place the thumb in cup 
38, the second finger in cup 40 and the forefinger in the 
deep cup 34 or along the shallow groove portion 34a of 
cup 34. 

With either type of brush, the user may prefer to 
shift the brush to other positions. 

Figures 20, 21 and 22 show how the brush of the 
present invention is used to clean the inside surfaces of 
the teeth. In cleaning the upper teeth the brush handle 
His simply gripped in the fist and the head E and bristles 
46 positioned in the up position as shown in Figure 20. 
Preferably the thumb rests on flat 42, Figure 10. It will 
be noted from Figure 21 that at this time the bristles fit 
within the arcuate conformation of the teeth so that they 
serve to engage and clean a considerable number of the 
teeth at one time. Preferably the user executes a slight 
orbital movement of the brush during the cleaning opera 
tion shown in Figures 20 and 21. This movement is such 
as to tend to bring the ends of the bristles 46 in an 
elongated, elliptical path. 108, Figure 20. It has been 
found comparatively easy to provide brush movement 
approximating this action. It may also be achieved in 
part by rocking movement of the brush. In any event it 
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serves to avoid brush action which tends to push back the 
marginal portion 208b of the gums. 
With the brush of Figures 1 to 7, the movements of 

Figures 20 and 21 are most conveniently executed with 
the thumb in cup 34 and the forefinger in cup 42 or 36. 
The mode of cleaning the inside faces of the lower 

teeth 206 is shown in Figure 22. The action in this in 
stance is like that of Figure 20 excepting that the lower 
teeth are involved and the handle H of the brush accord 
ingly extends upwardly from the teeth. This movement is 
best made by holding the thumb on flat 136 and the fore 
finger on flat 134. With the brush of Figures 1 to 7 this 
motion is best done with the thumb in cup 42 and the fore 
finger in cup 34. 

It will be noted in connection with the action of Fig 
ures 20 to 22 that when the brush of Figures 1 to 7 is 
used there is a smooth continuous surface on the back 
side of the brush. This has the advantage of not tending 
to damage the lips or teeth which bear against this sur 
face, particularly when the rear teeth are being brushed. 

It will further be noted that in the brushing action of 
Figures 20 to 22 the brush is moved longitudinally up 
and down and for effective action it is necessary that 
the brush not slide in the hand of the user. The finger 
receiving portions 34 and 42, Figure 1, serve as a con 
venient surface against which the index finger or the 
thumb may be positioned to prevent such sliding ac 
tion. The surface i42, Figure 11, provides a similar 
type of face to be engaged by the thumb or forefinger if 
desired. 

It will be observed that, from the above description, 
the bristles 46, Figure 1, and 146, Figure 10, form an 
arcuate envelope defining a fragment of a cylinder. In 
the forms of the invention above described this is accom 
plished by having an arcuately formed base 44 (144, Fig 
ure 10) in which bristles of like length are embedded. 
In the alternative construction of Figure 23 the head 244 
has a flat back face 244a and an arcuate front face 244b. 
In this instance the bristles. 246 are similarly cut to like 
lengths. 
For the operation of the toothbrush it is unnecessary 

that the bristles be cut to form a portion of a circular 
cylinder. Rather, the cylinder defined in part by the 
arcuate envelope of the bristles may deviate from a 
circular shape without substantially altering the opera 
tion of the brush. The important thing is that, in use, 
the bristles rotate about a center closer to the envelope 
they define than the distance between the envelope and 
the center of curvature of the bristles. In other words 
the rotation in use must be such as to cause the bristles 
to clear the lower gum margin or down stroke and the 
upper gun margin on up stroke. 
The action above described in relation to Figures 16 

18 is an idealized representation of what occurs during 
actual tooth brushing operations. In practice the brush, 
as used, departs from this action to a degree dependent 
upon the personal preferences and tendencies of the 
user, which departures do not detract from the basic 
character of operation of the brush. Applicant has 
tested brushes with adjustable shank positions, such as 
the brush of Figures 10-15, with various shank posi 
tions. In practical use with various subjects it has been 
found the criterion of effective operation is that the en 
velope of the bristles have a greater radius of curvature 
than the distance between the envelope and the axis 
about which the brush rotates in use. 

In use the brush of Figures 1 to 7 is held by the fingers 
as shown in Figure 3 so that the axis of the handle is 
considerably spaced in relation to the wrist. The brush 
of Figures 10 to 15 is held by the palm of the hand with 
the fingers wrapped about the handle as if holding a 
screw driver, as shown in Figure 12. In this case the 
axis of the handle in substance passes through the wrist 
and rotating motions of the wrist in normal articula 
tions make the brush rotate about the axis of the han 

0. 

20 

8 
dle. Since, with the brush of Figures 1 to 7 the nor 
mal movements rotate the brush about an axis consid 
erably, spaced from the axis of the handle, it is neces 
sary to locate shank S, Figure 7, and the base 44 of 
the head E. near the top surface of the brush. The 
envelope of the bristles B then defines a cylinder having 
its axis 48a located a greater distance from the enve 
lope of the bristles than the distance between the enve 
lope and the axis 49, Figure 7 about which the brush is 
rotated. In the brush of Figures 10 to 15 the shank S 
and the base 44 of the head E are located near the bot 
tom part of the handle H. The envelope of the bris 
tles B. then defines a cylinder having its axis 148a lo 
cated a greater distance from the envelope of the bristles 
than the distance between the envelope and the axis 103 
about which the brush rotates. - 
The construction of Figures 1-7 has an advantage in 

the fact that the top face running from the center part 
of the upper surface of the base 44 of the head E, along 
the shank S, and along the forward part 30 of the han 
dle H, is a smooth continuous surface without discon 
tinuities. When the inner faces of the teeth are brushed, 
as in Figures 20-22-and particularly when the rear 
teeth are involved-the flesh of the mouth bears against 
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this surface. Since this surface is smooth, the brush can 
be moved back and forth without injuring this flesh. 

With the brush of the present invention it is desirable 
to arrange the bristles B to form an envelope of substan 
tial extent in both the arcuate direction and in the di 
rection of the length of the brush. With respect to the 
arcuate direction, the extent is required to give effective 
brushing operation over a considerable angle of brush 
rotation, as is shown in Figures 16 to 19. With respect 
to the extent along the length of the brush it is desir 
able to have sufficient extent to brush a substantial 
number of teeth simultaneously so that the brushing op 
eration is promptly completed. 
The curvature of the envelope defined by the bristles 

is also chosen to fit well into the inside of the teeth, as 
is shown in Figure 21. Since the bristles bend and there 
by accommodate themselves to the varying curvatures 
inside the teeth, the curvature required by this consid 
eration is not critical. 
The constructions of Figures 8 and 9-where the axis 

of symmetry of the head is tilted in relation to the han 
dle-have the advantage of being somewhat easier to 
manipulate than the form of Figures 1 to 7. 

It will be seen that the surfaces. 38 and 40, Figure 5, 
and 138 and 140, Figures 13 and 14, form indexing con 
formations adapted to receive the thumb and a finger of 
the user. These serve to orient the brush in position 
for brushing movement and resist rotation of the brush 
in the fingers and additionally serve to position the 
fingers so that when the handle is moved under normal 
arm and wrist articulation the brush rotates about a 
predetermined axis as described above. It will be noted 
that these finger receiving conformations form a set in 
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each instance. The thumb and a finger are received by 
these conformations to brush the outer faces of the teeth 
on one side of the mouth as is explained above, while 
the positions of the thumb and finger are reversed to 
brush the outer faces of the teeth on the other side of 
the mouth. The brush has another set of finger receiv 
ing conformations (34 and 42, Figures 4 and 5; 136 and 
and 142, Figures 10, 11 and 14) which receives the 
thumb and a finger when brushing the inside faces of 
the teeth and holds the brush against longitudinal slip 
in relation to the hand. 
The term "opposed gum margin' or "opposing gum 

margin' is here used to designate the gum margin lo 
cated in the direction of movement of the brush, i.e., 
the gum margin that would be pushed back to expose 
the dentine if substantially engaged by the moving brush. 
While I have shown and described specific embodi 
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ments of the present invention it will, of course, be un 
derstood that other modifications and alternative con 
structions may be used without departing from the true 
spirit and scope of the invention. I therefore intend 
by the appended claims to cover all such modifications 
and alternative constructions as fall within their true 
spirit and scope. 
What I claim as new and desire to secure by Letters 

Patents of the United States is: 
1. A brush for cleaning the outer faces of human 

teeth in Sweeps longitudinally thereof and away from 
the margins of the gums, the brush comprising: a head 
having a base; bristles protruding from the base in planes 
normal to a predetermined axis and cut to define a con 
veX envelope forming a fragment of a cylinder about said 
axis and symmetrical about a predetermined plane ex 
tending through said axis, the radius of said cylinder 
being at least twice the protruding length of the bristles 
from the base; a lengthy handle affixed to said head with 
its lengthy direction parallel to said axis, said handle 
having a shank portion affixed to the base of the head, 
located in said predetermined plane, and extending paral 
lel to said axis, the handle further having a forward 
portion affixed to the shank portion and offset in said 
predetermined plane in the direction the bristles pro 
trude from the base, said forward portion being of gen 
erally rectangular cross-section in planes normal to said 
axis and having a pair of opposed faces spaced to re 
ceive the thumb and forefinger of the user, on opposite 
sides of said predetermined plane, and bounded by edge 
portions extending generally parallel to the axis, where 
by with the thumb and forefinger seated on said faces 
the bristles face the user and the edge portions resist 
roiling motion between the thumb and forefinger of the 
user, the handle further having an aft portion of gradual 
ly decreasing cross-section and extending away from the 
forward portion to be received in the fingers and hand 
of the user, whereby normal wrist and arm articulation 
causes the bristles to clear the gum margins of the upper 
teeth on the up stroke and the gum margins of the lower 
teeth on the down stroke. 

2. A brush for cleaning the outer faces of human 
teeth in Sweeps longitudinally thereof and away from the 
margins of the gums, the brush comprising: a head hav 
ing a base; bristles protruding from the base in planes 
normal to a predetermined axis and cut to define a con 
veX envelope forming a fragment of a cylinder about 
said axis and symmetrical about a predetermined plane 
extending through said axis, the radius of said cylinder 
being at least twice the protruding length of the bristles 
from the base; a lengthy handle affixed to said head 
with its lengthy direction parallel to said axis, said han 
dle having a shank portion affixed to the base of the head, 
located in said predetermined plane, and extending paral 
lel to said axis, the handle further having a forward por 
tion affixed to the shank portion and offset in said pre 
determined plane in the direction the bristles protrude 
from the base, said forward portion being of generally 
rectangular cross-section in planes normal to said axis 
and having a pair of opposed faces spaced to receive 
the thumb and forefinger of the user, on opposite sides 
of said predetermined plane, and bounded by edge por 
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10 
tions extending generally parallel to the axis, whereby 
with the thumb and forefinger seated on said faces the 
bristles face the user and the edge portions resist rolling 
motion between the thumb and forefinger of the user, said 
forward portion further having a second pair of opposed 
faces generally aligned with and at right angles to said 
first pair to receive the thumb and forefinger to orient 
the brush for cleaning inside tooth faces, the handle 
further having an aft portion of gradually decreasing 
Cross-section and extending away from the forward por 
tion to be received in the fingers and hand of the user, 
whereby normal wrist and arm articulation causes the 
bristles to clear the gum margins of the upper teeth on 
the up stroke and the gum margins of the lower teeth. 
on the down stroke. 

3. A brush for cleaning the outer faces of human teeth 
in sweeps longitudinally thereof and away from the mar 
gins of the gums, the brush comprising: a head having a 
base; bristles protruding from the base in planes normal 
to a predetermined axis and cut to define a convex en 
velope forming a fragment of a cylinder about said axis 
and symmetrical about a predetermined plane extending 
through said axis, the radius of said cylinder being at 
least twice the protruding length of the bristles from the 
base; a lengthy handle affixed to said head with its lengthy 
direction parallel to said axis, said handle having a shank 
portion affixed to the base of the head, located in said 
predetermined plane, and extending parallel to said axis, 
the handle further having a forward portion affixed to 
the shank portion and offset in said predetermined plane 
in the direction the bristles protrude from the base, said 
forward portion being of generally rectangular cross 
Section in planes normal to said axis with its sides tilted 
about 20 in relation to said predetermined plane and 
having a pair of opposed faces spaced to receive the 
thumb and forefinger of the user, on opposite sides of 
said predetermined plane, and bounded by edge portions 
extending generally parallel to the axis, whereby with the 
thumb and forefinger seated on said faces the bristles 
face the user and the edge portions resist rolling motion 
between the thumb and forefinger of the user, the handle 
further having an aft portion of gradually decreasing 
cross-section and extending away from the forward por 
tion to be received in the fingers and hand of the user, 
whereby normal wrist and arm articulation causes the 
bristles to clear the gum margins of the upper teeth on 
the up stroke and the gum margins of the lower teeth 
on the down stroke. 
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