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I(jAfe) Marcos Harari, President
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PART 1 - Must be completed for all applications.
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The nominated person is the assignee of the invention by mesne
■assignment f rom· the said actual inventor (s)

PARI^zklRftzsL^eicompleted if the application is a Convention application.
The person(s) nornulatedfor the grant of the patent is (are):
□ the applicant(s) of the DaSi plication(s) listed on the patent request form 

or
□ entitled to rely on the basic application(s)'llst on the patent request form by reason of the following:

de in a ConventionThe basic application(s) listed on the request form is (are) the first application 
country in respect of the invention.

PART 3 - Must be completed if the application was made under the PCT and claims priority.
The personfs) nominated for the grant of the patent is (are):

or
B entitled to rely on the application^) listed in the declaration under Article 8 of the PCT by reason 

of the following:

..The...nominated, person is the as signee of the basic application 
by mesne assignment from the said actual inventor(s)

The basic application^) listed in the declaration made under Article 8 of the PCT is fare) the first 

application^») made in a Convention country in respect of the invention.
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(57) Claim

1. A self-adjusting three-head toothbrush comprising:
(a) a handle having a connecting end;
(b) a central brush head having (i) a central brush head 
portion having a plurality of recesses formed therein for 
receiving tufts of bristles, (ii) tufts of bristles, each 
tuft having an anchor fixed in the recesses of the central 
brush head portion and bristle ends lying in a plane 
substantially parallel to the central brush head portion, 
and (iii) an elongated arm extending longitudinally from 
said central brush head portion and terminating in a 
connecting end;
(c) a first side brush head having (i) a first side brush 
enlarged head portion having a plurality of recesses 
formed therein for receiving tufts or bristles, (ii) tufts 
or bristles, each tuft having an anchor fixed in the 
recesses of the first side brush enlarged head portion and 
bristle ends, and (iii) an elongated arm extending 
longitudinally from said first side brush enlarged head 
portion and terminating in a connecting end;
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(d) a second side brush head having (i) a second side 
brush enlarged head portion having a plurality of recesses 
formed therein for receiving tufts of bristles (ii) tufts 
of bristles, each tuft having an anchor fixed in the 
recesses of the second side brush enlarged head portion 
and bristle ends, and (iii) an elongated arm extending 
longitudinally from said second side brush enlarged head 
portion and terminating in a connecting end;
wherein (i) said first side brush head and said second 
side brush head are positioned on opposite sides of said 
central brush head, (ii) said connecting end of the 
elongated arm of the central brush head is integrally 
connected to the connecting end of the handle, (iii) said 
connecting end of the elongated arm of the first side 
brush head and said connecting end of the elongated arm of 
the second side brush head are both connected to the 

connecting end of the handle on opposite sides of the 
elongated arm of the central brush head, (iv) the 
elongated arms of the first side brush head and the second 
side brush head lie parallel to and against opposite sides '
of the elongated arm of the central brush head, and (v) .
said bristle ends of the first side brush head and said ,
bristle ends of the second side brush head lie m a plane ,
substantially perpendicular to the plane of the bristle )
ends of the central brush head. I
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(57) Abstract

A three-sided toothbrush having brush heads (11, 14, 16) that adjust independently to maintain contact with the gums and
the surfaces of the teeth. The three brush heads (11, 14, 16) are independently attached to a single handle (10) through elongated
flexible arms (19, 22, 26) and adjust independently to maintain contact with the surfaces of different size teeth. During use, the
bristles (12) of one brush head (11) are in contact with the ends of the teeth and the bristles (17, 18) of the other two brush heads
(14, 16) are in contact with the inside and outside surfaces of the teeth. Bristles (17, 18) attached to side brush heads (14, 16) are
cut so that shorter, firmer bristles came in contact with the inside and outside surfaces of the teeth while longer, softer bristles
came in contact with the gums. The toothbrush may be manufactured using standard toothbrush manufacturing techniques.
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SELF-ADJUSTING THREE-SIDED TOOTHBRUSH
AND METHOD OF MANUFACTURE

TECHNICAL FIELD OF THE INVENTION

This invention relates to a self-adjusting three-sided toothbrush for 

simultaneously brushing the sides and ends of the teeth and portions of the gums, 

5 and more particularly to a toothbrush that has three brushes independently 

mounted to a handle which independently adjust to accommodate various tooth 

sizes and configurations and which effectively clean the teeth and sulcular pockets 

and massage the gums. This invention also relates to a method for manufacturing 

such three-sided brushes.

10
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BACKGROUND OF THE INVENTION

A number of prior art patents have recognized the desirability of cleaning

simultaneously the sides and ends of the teeth. U. S. Patent No. 2,588,601 issued

to Zavagno on March 11, 1952 entitled "Spring Pressed Toothbrush" discloses a

5 toothbrush having bristles fixed conventionally to a handle for brushing the tops 

or bottoms of a tooth and including a plurality of U-shaped wire members 

extending through the end of the handle having a pair of brushes fixed to either 

end of the wire members for brushing the sides of the teeth. The wires are 

provided to allow for flexure, but may come in contact with parts of the mouth 

10 causing an uncomfortable feeling or even injury. Further, the amount of 

adjustability is limited due to the elastic limit of the springs working over such a 

short distance.

U. S. Patent No. 2,214,407 issued to Deutsch on September 10, 1940 

entitled 'Toothbrush with Brush-Head Made in Three Parts" discloses a 

15 toothbrush having three brush heads with bristles for brushing three sides of the 

tooth. The bristles on the sides are inclined upwardly. Similarly, U.S. Patent No. 

2,093,383 issued to Rudof et al. on September 14,1937 and entitled "Tooth Brush" 

discloses a toothbrush with a U-shaped head having bristles on each side thereof 

for simultaneously brushing all sides of the tooth. The side bristles of Rudof are 

20 inclined downwardly towards the end bristles. Also, U.S. Patent No. 2,701,380 

issued to Ripper, on February 8,1955 and entitled "Attachment for Toothbrushes" 

discloses a U-shaped attachment which could be mounted to a conventional 

toothbrush to allow the toothbrush to clean the top and sides of the teeth 

simultaneously.
25 U.S. Patent No. 2,807,820 issued to Dinhofer on October 1, 1957 and

entitled "Flexible Brush Head and Means to Retain it in a Predetfirminp.fi 

Position" discloses a flexible brush head having inclined bristles which 

simultaneously brush both sides of the upper teeth and the top side of the lower
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teeth, and vice versa. U.S. Patent No. 3,065,479 issued to McGee on November 

27, 1962 and entitled 'Toothbrushes" discloses a U-shaped toothbrush having 

bristles on three sides to brush the tops and sides of teeth simultaneously. U.S. 

Patent No. 2,244,615 issued to Garcin on June 3,1941 and entitled "Toothbrush" 

also discloses a toothbrush head having bristles formed to brush a tooth on three 

sides.

U.S. Patent No. 4,115,894 issued to Peterson on September 26, 1978 and 

entitled 'Toothbrush for Simultaneous-Surface and Sulcus Cleaning" discloses a 

toothbrush having a plurality of bristles oriented for cleaning of surface areas of 

more than one tooth surface and sulcus simultaneously. U.S. Patent No. 4,972,542 

issued to Moshos et al. and entitled Toothbrush Apparatus" discloses a 

toothbrush head which is secured to a brush head containing a pair of side 

brushes for brushing the sides of the tooth.

All of the foregoing prior art toothbrushes have some or all of the 

following limitations or disadvantages: 1) each of these side and end brushes are 

not moveable independently of one another, 2) the toothbrushes are bulky and 

have protrusions or wires which might catch or cause discomfort to areas inside 

the mouth, 3) they are expensive to manufacture and do not use conventional 

manufacturing processes and machines, and 4) they have inadequate flexure for 

teeth of varying configurations. Prior art devices which do not allow for sufficient 

flexure result in the bristles bending too much causing them to wear out 

prematurely. Such wear results in inadequate cleaning and damage to gum tissue.

SUBSTITUTE SHEET



4

WO 93/08889 PCT/US92/09512

SUMMARY OF THE INVENTION

The method of brushing teeth which is most widely recommended by 

dental professionals is known as the "Bass Technique". In simple terms, the user 

is instructed to hold a cc»i...'entional toothbrush at approximately a 45 degree angle 

with one-half the bristles touching the teeth and the other half of the bristles 

touching the gums. The user is instructed to make short back and forth strokes, 

not up and down as instructed years ago.

This method of brushing allows the enamel surface to be cleaned while 

also providing the vital gum massage activity which promotes healthy gum tissue. 

It also allows bristles .to enter and clean the sulcus, or sulcular pocket, which is 

the tooth surface which is hidden behind the gum tissue. Gum massage and 

sulcus cleaning are absolutely mandatory to prevent periodontitis which now 

affects 75 to 100 million Americans. Even though the Bass Technique is taught 

by thousands of dentists to their patients, few follow the instructions. The method 

is too time consuming and difficult. Manual skill and dexterity are required when 

using a conventional toothbrush in order to obtain effective results and most 

patients (evidenced by high incidence of gum disease) are simply ilot capable of 
utilizing a conventional toothbrush properly.

—The pi esent iirventien-f elates to a-new and novel-toothbrush-whieh-reduce^ 

or eliminates the human error factor. The toothbrush of this inventkmrisself- 

adjusdng to conform to various tooth sizes and configurations enctiuntered within 

the oral cavity. Further, the toothbrush of this inventioifhas the adjustability to 

accommodate various lengths of teeth within-ilie oral cavity. The bristles of the 

toothbrush of this invention utilize^iyibn bristles which can be end rounded and 

polished so as to avoid aJjraSion to the enamel surfaces and scar damage to the 

gum tissue. Fujther) toothbrushes of this invention can be manufactured using 

conveptioiial toothbrush manufacturing machinery, and thus be economically 

-ifianufa^tured·· The toothbrush-of this invention includes two-side-brusb-freads—
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According to a first aspect, the present invention
consists in a self-adjusting three-head toothbrush
comprising:

(a) a handle having a connecting end;
5 (b) a central brush head having (i) a central brush

head portion having a plurality of recesses formed therein 
for receiving tufts of bristles, (ii) tufts of bristles, 
each tuft having an anchor fixed in the recesses of the 
central brush head portion and bristle ends lying in a 

10 pline substantially parallel to the central brush head 
portion, and (iii) an elongated arm extending 
longitudinally from said central brush head portion and 
terminating in a connecting end;

(c) a first side brush head having (i) a first side 
15 brush enlarged head portion having a plurality of recesses

formed therein for receiving tufts or bristles, (ii) tufts 
or bristles, each tuft having an anchor fixed in the 
recesses of the first side brush enlarged head portion and 
bristle ends, and (iii) an elongated arm extending 

20 longitudinally from said first side brush enlarged head 
portion and terminating in a connecting end;

(d) a second side brush head having (i) a second 
side brush enlarged head portion having a plurality of 
recesses formed therein for receiving tufts of bristles

25 (ii) tufts of bristles, each tuft having an. anchor fixed 
in the recesses of the second side brush enlarged head 
portion and bristle ends, and (iii) an elongated arm 
extending longitudinally from said second side brush 
enlarged head portion and terminating in a connecting end;

30 wherein (i) said first side brush head and said second 
side brush head are positioned on opposite sides of said 
central brush head, (ii) said connecting end of the 
elongated arm of the central brush head is integrally 
connected to the connecting end of the handle, (iii) said 

35 connecting end of the elongated arm of the first side 
brush head and said connecting end of the elongated arm of
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the second side brush head are both connected to the 
connecting end of the handle on opposite sides of the 
elongated arm of the central brush head, (iv) the 
elongated arms of the first side brush head and the second

5 side brush head lie parallel to and against opposite sides 
of the elongated arm of the central brush head, and (v) 
said bristle ends of the first side brush head and said 
bristle ends of the second side brush head lie in a plane 
substantially perpendicular to the plane of the bristle

10 ends of the central brush head.
A preferred embodiment of the adjustable toothbrush 

employs three brush heads having an elongated arm 
extending along its longitudinal axis. The three brush 
heads are formed in a substantially U-shape with their

15 elongated arms being parallel to one another. The arms 
are joined at their ends to a handle. The brush heads are 
positioned such that the bristles of the side brush heads 
from an angle of between 15 to 40 degrees, and most 
preferably about 27 degrees, to permit the side bristles

20 to enter and clean the sulcular pocket. Each of the three 
brush heads is movable independently of the other brush 
heads. Thus, the side brush heads can move apart for 
wider teeth and move together for narrower teeth, and the 
central brush head moves up and down as the length of the

25 teeth changes. Because of the relatively long arm 
attached to each brush head, even though the brush head 
moves, the angle of attack of the bristles of the side 
brush heads remain relatively constant. The brush heads 
are smooth and compact so they will not catch, or cause

30 discomfort to any surfaces inside the mouth. The ends of 
the arms of the side brush heads have fittings molded at 
the end thereof which allow them to be snap fitted into 
the end of the handle. Numerous other

t C < < i I 
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arrangements however, could be utilized to connect the ends of the arms of all

three brush heads to the handle.
The method of manufacture of the present invention utilizes a molding 

process in which all three brush heads and the handle are molded in a single 

piece with the side brush heads positioned flat on each side of the central brush 

head. The two side brush heads are connected to the central brush head with 

runners which hold the parts together in precise locations relative to each other 

before moving the molded unit through the various steps of manufacture. The 

toothbrush goes into a conventional tufting machine in a flat position and bristles 

are pushed into holes formed in all three brush heads. The next step is to trim 

the bristles to the correct length. At the trimming station, the two side brush 

heads are held at a predetermined angle to the central brush head and the 

bristles are trimmed in a straight line as though the toothbrush was a conventional 
brush. However, because the side brush heads are bent or held away from the 

central brush head, the side brush heads each have longer bristles than the central 

brush head and the ends of the side brush head bristles are cut at an angle.

The length of bristle trim is one of the primary factors effecting bristle 

stiffness i.e., soft, medium or firm. The longer the trim, the softer the bristles. 

The shorter the trim, the firmer the bristles. Bristle diameter also affects 

stiffness. Dental professionals desire that soft bristles have contact with the gums 

and that somewhat firmer bristles have contact with the enamel surfaces. The 

trim and structure of the present invention give dental professionals exactly what 

they want in both locations. Here the central brush head has shorter, firmer 

bristles which contact only the enamel surface of the teeth while the side brush 

heads have longer, softer bristles which make contact with the gums and enter the 

sulcular pocket. Further, it is to be noted that the side brush heads have longer 

bristles which contact the gums and shorter bristles which contact the teeth due 

to the angle at which the bristles are trimmed.
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Returning now to the method of manufacture, the bristles are then end 

rounded and polished. During this procedure, the two side brush heads are again 

held at the same predetermined angle to the central brush head to maintain all 

of the ends of the bristles in flat plane. Next, the brush heads are separated by 

shearing off the runners connecting each brush head to the adjacent brush head. 
The separated side brush heads can now be connected to the handle. A preferred 

connection is to form the ends of the side brush heads in such a configuration 

that each can be snap fitted into the handle. Many other methods of connecting 

the three brush heads can be used, such as adhesive bonding, press pins, clamps 

sleeves, etc. The important thing is that the brushes be connected at some 

distance away from the bristle section to allow the three brushes sufficient flexure 

to independently float and adjust to various tooth configurations. The method of 

connection desirably is such that it does not create any obstructions which could 

catch on the inside of the mouth.

Further aspects of the present invention will become apparent from the 

following detailed description when considered in conjunction with the 

accompanying drawings. It should be understood, however, that the detailed 

description and the specific examples, while representing the preferred 

embodiment are given by way of illustration only.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a plan view of the adjustable toothbrush which is the subject 

of this invention.
FIGURE 2 is a side view of the toothbrush shown in FIGURE 1.
FIGURES 3a, b, c and d are cross-sectional views taken along line 3-3 of 

FIGURE 1 illustrating various positions of the side brush heads relative to the 

central brush head.

FIGURE 4 is a cross-sectional view taken along line 4-4 of FIGURE 1.

FIGURE 5 is a cross-sectional view taken along line 5-5 of FIGURE 1 

illustrating the snap fit interlocking relationship of the arms of the side brush 

heads to the handle.

FIGURE 6 is a plan view illustrating the manner in which the toothbrush 

of this invention is molded.

FIGURE 7 is a cross-sectional view taken along line 7-7 of FIGURE 6 

illustrating the cross-section of the side and central brush heads after molding.
FIGURE 8 is the cross-sectional view of the brush heads shown in 

FIGURE 7 after tufting.

FIGURE 9 is the cross-sectional view of the brush heads of FIGURE 8 

after the bristles ere trimmed and polished.

FIGURE 10 is a cross-sectional view taken along 10-10 of FIGURE 6.

FIGURE 11 is a cross-sectional view taken along 11-11 of FIGURE 6.
FIGURE 12 is an enlarged end view illustrating the three brush heads in 

their normal position prior to brushing.
FIGURE 13 is an enlarged end view illustrating the side brush heads with 

the side bristles contacting both the enamel and the sulcular pocket of the gums 

and the central brush contacting the end enameled portion of a tooth.
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I DETAIT .ED DESCRIPTION OF THE INVENTION

I The following description is the .best presently contemplated modes of

j carrying out the invention. This description is made for the purpose of illustrating

I the general principles of the invention and should not be taken in a limiting

ί 5 sense.
; In accordance with the present invention, FIGURES 1 and 2 show an

' adjustable toothbrush having a handle 10, a central brush head 11 having tufts of

' bristles 12 therein, and two side brush heads 14 and 16 having tufts of bristles 17

, and 18, respectively. The central brush head 11 includes a narrow elongated arm

j 10 19 which is connected to the handle 10 at 21. The arm 19 is preferably formed

j integrally with the handle 10. The arm 19 is substantially narrower than the width

j of the handle 10 and can flex in a plane perpendicular to the plane of the handle

I to accommodate teeth of varying lengths as the toothbrush is used. The central

ί brush head 11 is molded with a plurality of recesses or holes 41 for receiving the

; 15 bristles 12 to form tufts in a conventional manner.

The side brush head 14 includes an elongated arm 22 and an enlarged 

head portion 23 which is formed with recesses or holes 41 to receive the bristles 

17 to form tufts. The arm 22 is connected to the handle 10 at 24 as more fully 

described hereinafter. Similarly, side brush head 16 has an elongated arm 26 and

20 an enlarged head portion 27 which has recesses or holes 41 formed therein for 

receiving the bristles 18. The end of the arm 26 is connected to the handle 10 at 
(28 as more fully described hereinafter. The brush heads 11, 14 and 16 are not 

connected to each other anywhere along their lengths except at 21. 24 and 28. 

Consequently, the brush heads move independently relative to each other so that

25 they can accommodate various lengths of teeth and various widths and sizes of 

teeth. The handle 10 has an expanded portion 15 with depressions 20 and 25 

formed on the top and bottom thereof for receiving the thumb and index finger

SUBSTITUTE SHEET



WO 93/08889 PCT/US92/O9512

10

of a user. Holding the brush in this manner facilitates manipulation of the 

toothbrush.

Referring to FIGURES 3a, 3b, 3c and 3d, there are shown, end views of 

each of the brush heads. Referring specifically to FIGURE 3a, it can be seen 

that the central brush head 11 has bristles 12 which are trimmed straight across 

the top. It is to be noted that the bristles 12 are shorter and thus firmer than the 

bristles on the side brush heads 14 and 16. The reason for this is that dental 

professionals prefer that firmer bristles be used against the enamel portions of the 

tooth, but that more flexible bristles be used in that part of the toothbrush that 

contacts the soft tissue of the gums. The side brush head 14 has bristles 17 which 

are longer than the bristles 12 of central brush head 11. The bristles 17 are also 

cut at an angle to the plane of the side brush head 14 as illustrated by the angle a 

shown in FIGURE 3a. The angle a is the angle between the plane in which the 

side brush head 14 lies and the plane perpendicular to the central brush head 11. 

Ideally, this angle is between about 15° to 40° and preferably is about 27°. It is 

apparent that if the angle a is closer to 15°, the bristles 17 and 18 will be cut 

shorter. Conversely, when the angle a is closer to 40°, the bristles 17 and 18 will 

be cut longer. The structure of side brush head 16 is the same as described for 

side brush head 14. This angle a is preferably selected to give close to a 45° 

angle of attack when being used. It has been found that when the angle is about 

27°, the bristles bend against rhe teeth and gums such that the angle of attack ( 

see angle β in FIGURE 3c) is about 45°.

FIGURE 3b shows the side brush heads 14 and 16 being urged apart as 

though a tooth were between the bristles 17 and 18 with the central brush head 

11 remaining in the same position as it was in FIGURE 3a. FIGURE 3c shows 

the side brush heads 14 and 16 remaining in the same position as shown in 

FIGURE 3b with the central brush head 11 being biased downwardly. FIGURE

SUBSTITUTE SHEET
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FIGURE 3d shows the side brush heads 14 and 16 in the same position as shown

in FIGURE 3a with the central brush head 11 being biased downwardly. It can

be seen from all of these views that each brush head moves independently from

one another to accommodate teeth of various widths and lengths. It is also

5 apparent that side brush heads 14 and 16 move independently of one another.

Further, it can be seen that the angle of attack of the bristles, which is shown as

the angle β in FIGURE 3c remains substantially constant notwithstanding the

width of the tooth being cleaned or the spacing between the bristles Γ; and 18.

The angle of attack increases when the bristles contact, the teeth and gums (See

10 FIGURE 13), and preferably approaches 45° which is believed optimum.

Referring now to FIGURE 4, there is shown a cross-sectional view taken

along line 4-4 FIGURE 1. The elongated arm 19 of the central brush head 11

has positioned on either side thereof the elongated arms 22 and 26 of the side

brush heads 14 and 16 respectively. The arms are not connected at this point and

15 arms 26 and 22 can each move away from arm 19.

Referring now to FIGURES 6, 7, 10, and 11, the handle 10 has an end 

generally designated as 52 which has formed therein two recesses 28 and 24. The 

end 51 of arm 26 is shaped complementary to the shape of the recess 28. 

Likewise, the end 30 of the arm 22 is shaped complementary to the shape of the

20 recess 24. The end 51 as shown in FIGURE 11 includes a pie shaped portion 31
ι 

integrally formed with an. elongated portion 32 which has a projection 33 formed >
on the end thereof. In assembling the toothbrush which will be described more I

fully hereinafter, the end 51 of the arm 26 is positioned over the recess 28 in the |

handle 10 and the downwardly extending portion 32 is inserted therein. The
I.

25 plastic is flexible enough to allow the projection 33 to move through the smaller t

passage 35 of the recess 28 and lock against the bottom 34 of the arm 19. The
locking engagement can be clearly seen in FIGURE 5. Thus, the snap fit of the '

ends 51 and 30 of the side brush heads 16 and 14 respectively, into the I
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handle 10 connects each of the side brush heads to the handle independently and 

allows the side brush heads 14 and 16 to move independently and relative to each 

other and to central brush head 11. While only the locking engagement of end 

51 of side brush head 16 was described above, it is apparent that the end 30 of 

side brush head 14 is the mirror image of end 51 and the locking engagement of 

end 30 of side brush head 14 into recess 24 is the same for each side brush head.

Referring to FIGURES 6 and 7, there is shown a plan view of the subject 

three-sided toothbrush to illustrate the method of manufacture. A conventional 

moldjs prepared to manufacture the toothbrush in substantially a single plane. 

The handle 10 is integrally formed with central brush head 12 and arm 19. The 

end 52 of the handle 10 is formed as previously described in connection with 

FIGURES 6 and 11 to form the recesses 28 and 24 which allow the ends 51 and 

30 to lock into the handle to form the fulcrum for the pivotal and adjustable 

motion desired for the brush heads. As shown in FIGURES 6 and 7, all three 

brush heads are molded in a flat or planar position. The side brush head 16 is 

connected to the central brush head 12 by runners 36 and 37. The side brush 

head 14 is connected to the central brush head 12 by runners 38 and 39. The 

runners 36, 37, 38, and 39 hold the brush heads together and in precise location 

relative to each other so that they maintain this relationship as the toothbrush 

moves through the various steps of manufacture.

After the molding step is accomplished as shown in FIGURE 7, the 

toothbrush goes into a conventional tufting machine (not shown) in a flat position. 

Each of the brush heads has a plurality of holes or recesses 41 formed therein 

during the molding process. The tufting machine recognizes a standard flat brush 

nnd inserts and locks a bundle of bristles into each preformed hole 41 in a 

conventional manner.
In the conventional method of tufting a toothbrush, a handle blank is 

provided with a number of precored holes each of which will subsequently receive
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a bristle tuft. The handle blank is positioned in a tufting machine under a tufting 

head. A picker counts and grabs a predetermined number of bristles and 

transfers that bundle of bristles to a position directly over and transverse to the 

precored hole. A small metal anchor which is slightly longer than the diameter 

5 of the precored hole is positioned transversely over the bristle bundle at its 

midpoint A driver mechanism moves downward, contacts the metal anchor, 

pushes the metal anchor against the top of the bristle bundle, moves the bristle 

bundle downwardly to fold the bristle bundle in half and guides it as the driver 

mechanism continues driving the folded bristle bundle and anchor into the hole.·· - w

10 As the driver mechanism continues downwardly, the metal anchor cuts the edges 

of the plastic on both sides of the hole and is buried below the surface of the 

handle blank. Both ends of the bristle bundle are now positioned adjacent to one 

another and form a U-shaped tuft which is locked into the blank by the anchor. 

Conventional tufting machines have been perfected to a level in which they can

15 tuft over 700 holes per minute as described above. This allows toothbrushes to 

be produced at high automated speeds and very low costs. Any deviation from 

the standard techniques of tufting a toothbrush will result in significantly 

increased costs.

The three-sided toothbrush which is the subject to this invention allows the 

20 use of a standard tufting machine as though it were a conventional toothbrush. 

Accordingly, all the tufting machine sees is a plurality of brush heads having pre*  

formed holes which allow bristles to be inserted and locked into the holes. 

Similarly, conventional machines which trim all bristles flat across the top can be 

used in the novel method of manufacture of the subject invention.

25 The next step in the method of manufacture is to trim the bristles to the

desired length. It can be seen from FIGURE 7 how the three brush heads 11,14 

and. 16 lie in substantially the same plane when molded. After tufting, the cross- 

sectional view of the brush heads is shown in FIGURE 8. In order to cut the
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bristles to the desired length, the two side brush heads 14 and 16 are clamped or 

held down at a predetermined angle Θ as shown in FIGURE 9 to allow the 

trimming to occur in a straight line as illustrated by line 45. The trimming 

machine merely looks at the subject toothbrush as though it were a standard

5 brush with the objective being to trim the bristles flat. The runners 36, 37, 38,

and 39 are thin and flexible and provide little resistance to moving the side brush 

heads downwardly to the proper angle. It is to be further noted that because of 

the angle at which the side brush heads 14 and 16 are held relative to the central 

brush, head 11, the ends of the bristles 17 on brush head 14 and the ends of

10 bristles 18 on brush head 16 are cut at an angle.

The next step in the method of manufacture is to round and polish the 

ends of the bristles. In this step, the two side brush heads are again held down 

at the same predetermined angle to allow the rounding and polishing machine to 

treat the bristles as though it were a conventional toothbrush having bristles of (

15 equal length. While rounding and polishing is preferred, this step may be ,

omitted, if desired. After the polishing of the bristles, the runners 36, 37,38, and ’

39 are removed by either a manual or an automated method and the three brush 

heads are ready for final assembly. ' ι
The next step in the method of manufacture is to connect the three brush ·

20 heads. Numerous methods of connecting the ends of the three brush heads at a J

common point to the handle can be employed. For example, the ends can be 

bonded together, they can be pinned together, they can be clamped together, or ;

a sleeve can be wrapped around the three brush heads to hold them together.

The preferred embodiment is shown herein which utilizes the specially formed

25 ends 51 and 30 of each side brush head 16 and 14 to snap fit into the recesses 28

and 24 formed in the end of the handle as described previously. This facilitates 

assembly by not requiring any additional materials for connection. The side brush 

heads 14 and 16 can either be connected to the handle 10 manually or
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automatically by machine. The snap fit of the ends 51 and 30 of the side brush 

heads 16 and 14 into the recesses 28 and 24 of the handle 10 allows the three 

brushes to independently float and adjust to various tooth configurations and sizes 

at a point remote from the fulcrum or connecting point of the ends of the brush 

5 heads.

Further, the angle of the two side brush heads, which is the angle a 

shown in FIGURES 3a and 12, is within the range of 15 to 40 degrees, but is 

most desirably around 27 degrees. This permits the ends of the bristles to easily 

enter.and clean the sulcular pockets shown as 42 and 43 in FIGURE 13. The 

10 ability of this toothbrush to clean the sulcular pockets of each tooth, including the 

inside of the back teeth which are very difficult to get to by manual manipulation 

of a conventional toothbrush, will assist most users in proper brushing with a 

relatively simple back and forth motion. The use of the subject toothbrush 

permits the simultaneous brushing and cleaning of both the sides of each tooth 

15 as well as the gums and sulcular pockets and cleaning the ends of each tooth as 

well. The use of the subject toothbrush could have a significant effect with 

respect to diminishing gum disease.

Although the present invention has now been described in terms of certain 

preferred embodiments and exemplified with respect thereto, one skilled in the 

20 art will readily appreciate that various modifications, changes, omissions and 

substitutions may be made without departing from the spirit thereof. It is 

intended therefore that the present invention be limited solely by the scope of the 

following claims.

V χ
-o J)
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. A self-adjusting three-head toothbrush comprising:
(a) a handle having a connecting end;
(b) a central brush head having (i) a central brush head

5 portion having a plurality of recesses formed therein for 
receiving tufts of bristles, (ii) tufts of bristles, each 
tuft having an anchor fixed in the recesses of the central 
brush head portion and bristle ends lying in a plane 
substantially parallel to the central brush head portion, 

10 and (iii) an elongated arm extending longitudinally from 
said central brush head portion and terminating in a 
connecting end;
(c) a first side brush head having (i) a first side brush 
enlarged head portion having a plurality of recesses

15 formed therein for receiving tufts or bristles, (ii) tufts 
or bristles, each tuft having an anchor fixed in the 
recesses of the first side brush enlarged head portion and 
bristle ends, and (iii) an elongated arm extending 
longitudinally from said first side brush enlarged head

20 portion and terminating in a connecting end;
(d) a second side brush head having (i) a second side 
brush enlarged head portion having a plurality of recesses 
formed therein for receiving tufts of bristles (ii) tufts 
of bristles, each tuft having an anchor fixed in the

25 recesses of the second side brush enlarged head portion 
and bristle ends, and (iii) an elongated arm extending 
longitudinally from said second side brush enlarged head 
portion and terminating in a connecting end;
wherein (i) said first side brush head and said second

30 side brush head are positioned on opposite sides of said 
central brush head, (ii) said connecting end of the 
elongated arm of the central brush head is integrally 
connected to the connecting end of the handle, (iii) said 
connecting end of the elongated arm of the first side

35 brush head and said connecting end of the elongated arm of 
the second side brush head are both connected to the 
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connecting end of the handle on opposite sides of the 
elongated arm of the central brush head, (iv) the 
elongated arms of the first side brush head and the second 
side brush head lie parallel to and against opposite sides 
of the elongated arm of the central brush head, and (v) 
said bristle ends of the first side brush head and said 
bristle ends of the second side brush head lie in a plane 
substantially perpendicular to the plane of the bristle 
ends of the central brush head.
2 . A toothbrush in accordance with claim 1 wherein the 
first side brush enlarged head portion and the second side 
brush enlarged head portion are both positioned at a 
predetermined angle with respect to the central brush head 
portion, said predetermined angle, being the acute angle 
between (i) a plane perpendicular to Che plane of the 
bristle ends of the central brush head and (ii) a plane 
parallel to the respective first side brush enlarged head 
portion, wherein said predetermined angle is within the 
range of 15 to 40 degrees.
3. A toothbrush in accordance with claim 2 wherein the 
predetermined angle is about 27 degrees.
4. A toothbrush in accordance with claim 1 wherein the 
tufts of bristles in the first side brush head and in the 
second side brush head are longer than the tufts of 
bristles in the central brush head.
5. A toothbrush in accordance with claim 1 wherein the 
bristle ends of the tufts of bristles in the first side 
brush head and the bristle ends of the tufts of bristles 
in the second side brush head face each other above the 
tufts or bristles of the central brush head.
6. A toothbrush in accordance with claim 1 wherein the 
central brush head, the first side brush head and the 
second side brush head are adapted to move independently 
from one another.
7. A toothbrush in accordance with claim 6 wherein the 
central brush head is adapted to move in a plane
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perpendicular to the plane of the bristle ends of the 
central brush head, the first side brush head is adapted 
to move in a plane parallel to the plane of the bristle 
ends of the central brush head, and the second side brush

5 head is adapted to move in a plane parallel to the plane 
of the bristle ends of the central brush head.
8. A self-adjusting three-head toothbrush comprising:
(a) a handle having a connecting end;
(b) a central brush head having (i) a central brush head

10 portion having a plurality of recesses formed therein for 
receiving tufts of bristles, (ii) tufts of bristles, each 
tuft having an anchor fixed in the recesses of the central 
brush head portion and bristle ends lying in a plane 
substantially parallel to the central brush head portion,

15 and (iii) an elongated arm extending longitudinally from 
said central brush head portion and terminating in a 
connecting end;
(c) a first side brush head having (i) a first side brush 
enlarged head portion having a plurality of recesses

20 formed therein for receiving tufts of bristles, (ii) tufts 
of bristles, each tuft having an anchor fixed in the 
recesses of the first side brush enlarged head portion and 
bristle ends, and (.iii) an elongated arm extending 
longitudinally from said first side brush enlarged head

25 portion and terminating in a connecting end;
(d) a second side brush head having (i) a second side 
brush enlarged head portion having a plurality of recesses 
formed therein for receiving tufts of bristles, (ii) tufts 
of bristles, each tuft having an anchor fixed in the

30 recesses of the second side brush enlarged head portion 
and bristle ends, and (iii) an elongated arm extending 
longitudinally from said second side brush larged head 
portion and terminating in a connecting end;
wherein (i) said first side brush head and said second

35 side brush head are positioned on opposite sides of said 
central brush head, (ii) said connecting end of the
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elongated arm of the central brush head is integrally- 
connected to the connecting end of the handle, (iii) said 
connecting end of the elongated arm of the first side 
brush head and said connecting end of the elongated arm of 
the second side brush head are both connected to the 
connecting end of the handle on opposite sides of the 
elongated arm of the central brush head, (iv) the 
elongated arms of the first side brush head and the second 
side brush head lie parallel to and against opposite sides 
of the elongated arm of the central brush head and (v) 
said bristle ends of the first side brush head and said 
bristle ends of the second side brush head lie in a plane 
substantially perpendicular to the plane of the bristle 
ends of the central brush head, (vi) the first side brush 
enlarged head portion and the second side brush enlarged 
head portion are both positioned at a predetermined angle 
with respect to the central brush head portion, said 
predetermined angle being the acute angle between (1) a 
plane perpendicular to the plane of the bristle ends of 
the central brush head and (2) a plane parallel to the 
respective first side brush enlarged head portion or 
second side brush enlarged head portion, wherein said 
predetermined angle is within the range of 15 to 40 
degrees, (vii) the tufts of bristles in the first side 
brush head and in the second side brush head are longer 
than the tufts of bristles in the central brush head, 
(viii) the bristle ends of the tufts of bristles in the 
first side brush head and the bristle ends of the tufts of 
bristles in the second side brush head face each other 
above the tufts of bristles of the central brush head, and 
(ix) the central brush head is adapted to move in a plane 
perpendicular to the plane of the bristle ends of the 
central brush head, the first side brush head is adapted 
to move in a plane parallel to the plane of the bristle 
ends of the central brush head, and the second side brush
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head is adapted to move in a plane parallel to the plane 
of the bristle ends of the central brush head.
9. A method of manufacturing a three-headed toothbrush 
comprising:

molding in a first plane, a handle connected to a 
central brush head by an elongated arm, and two side brush 
heads each having an elongated arm terminating at an end, 
wherein the side brush heads are molded with at least one 
runner connecting each side brush head to the central 
brush head;

attaching a plurality of tufts of bristles to each 
brush head while said heads remain in said first plane;

cutting the bristles of each of said side brush 
heads and central brush head to a desired length;

removing the runners between the central brush head 
and side brush heads after the bristles are cut; and

connecting the ends of the elongated arm of each 
side brush head to a common point on said handle so that 
the elongated arms of the first side brush head and the 
second side brush head lie parallel to and against 
opposite sides of the elongated arm of the central brush 
head so that the bristles of each brush head form one side 
of a three-headed brush with the bristles being spaced 
apart from each other and the heads being moveable 
independently of each other.
10. A method of manufacturing a three-headed toothbrush 
as set forth in claim 9 including the step of:

.bending said side brush heads downwardly from the 
first plane after attaching said bristles and holding said 
side brush heads at a predetermined angular relationship 
to said first plane;

wherein said bristles of said side and central brush 
heads are simulcaneously cut along a second plane parallel 
to and spaced from said first plane.
11. A method of manufacturing a three-headed toothbrush 
set forth in claim 10 wherein the predetermined angular
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relationship to said first plane is about 15 degrees to 40 
degrees .
12. A method of manufacturing a three-headed toothbrush 
as set forth in claim 11 wherein the predetermined angular

5 relationship is about 27 degrees.
13. A method of manufacturing a three-headed toothbrush 
as set forth in claim 9 including the step of rounding and 
polishing the ends of the bristles after they are cut to 
the desired length.

10 14. A method of manufacturing a three-headed toothbrush
as set forth in claim 9 wherein the bristles of the 
central brush head are cut shorter than the bristles of 
the side brush heads.
15. A self-adjusting three-head toothbrush as

15 hereinbefore described with reference to the drawings.
16 . A method of manufacturing a three-headed toothbrush 
as hereinbefore described with reference to the drawings .
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