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‘CONTROL UNITS FOR DENTAL APPARATUS 

John Ernest Hill and Robert Ring, Jr., 
Houston, Tex. 

Application April 16, 1953, Serial No. 349,260 
"14 Claims. (Cl. 201-48) 

This invention relates to new and useful improvements 
in control units for dental apparatus. 
As is well known, the usual dental apparatus is elec 

trically operated by a reversible electric motor and such 
motor is controlled both as to direction of rotation and 
speed by means of a rheostat. The usual control rheo-‘ 
stat is mounted in a generally circular housing or casing 
which is supported upon the floor adjacent the dental 
chair and the rheostat is operated by foot elements or 
wings which extend radially outwardly from the housing. 
Normally and for the sake of convenience in providing 
an operating control on each side of the rheostat housing, 
two wings are mounted on the housing in diametrically 
opposed relationship; the foot elements or wings func 
tion to control the rheostat operation in the same manner 
so that it is merely a matter of choice as to which ele 
ment is used. Each element or wing is adapted to be 
swung or moved in a horizontal plane and the direction 
of movement thereof controls the direction of rotation of 
the motor; the amount of movement, that is, the travel 
of the element controls the speed. 
The control element or wing is actuated by the dentist’s 

foot with the toe being placed against said wing to im 
part movement thereto. Obviously the foot must be 
swung laterally using the heel as a fulcrum point to 
operate the rheostat, and since the control wing will 
return to normal center position when pressure there 
against is released the operator must maintain a con 
stant force against the wing so long as the motor is op 
erated. Not only has this been found to be tiring to the 
operator but also maintenance of the wing in a ?xed posi 
tion over an extended period to hold the motor speed 
constant is dif?cult; also, when the operator is seated, as 
upon a stool such as dentists employ, the necessity of 
swinging one foot laterally to actuate the rheostat tends 
to disturb the operator’s balance and makes accurate 
control of the rheostat even more difficult. 

It is one object of this invention to provide an im 
proved control unit for dental apparatus wherein a de 
pressible foot pedal is employed as the actuating element, 
whereby more accurate and sensitive control may be 
effected. 
An important object of the invention is to provide a 

control unit for dental apparatus wherein a foot pedal 
upon which the foot of the operator may rest is adapted 
to undergo limited lateral motion to control the direction 
of rotation of the apparatus and is adapted to be de 
pressed with the downward movement of the pedal con 
trolling the speed of such rotation; said foot pedal per 
mitting accurate and sensitive control without unduly tir 
ing the operator. 

Another object is to provide a foot pedal type of con 
trol for the usual rheostat which actuates an electric 
motor, said control being made in the form of an attach 
ment whereby it is readily applicable to the usual ?oor 
rheostat control of a dental apparatus. 
A further object is to provide a control unit of the 
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character described, including a depressible foot pedal, 
together with a cam-like actuator which is so associated 
with the foot pedal that upon depression thereof a lateral 
movement may be imparted to the element controlling a 
rheostat; said cam-like element and foot pedal not only 
providing a simpli?ed device but also making it possible 
to easily adapt the unit to any type of rheostat. 
Another object is to provide a control unit of the 

character described wherein adjustable stops may be as 
sociated with the depressible pedal to permit adjustment 
of the range of the unit in any desired manner. 
The construction designed to carry out the invention 

will be hereinafter described together with other features 
thereof. 
The invention will be more readily understood from 

a reading of the following speci?cation, and by reference 
to the accompanying drawings forming a part thereof, 
wherein an example of the invention is shown, and where 
in: 

Figure l is a side elevation of a control unit con 
structed in accordance with the invention and illustrating 
the foot pedal in its raised position; 

Figure 2 is a horizontal cross-sectional view taken on 
the line #2 of Figure 1; 

Figure 3 is an elevation of the unit taken at a right 
angle to the parts as shown in Figure 1; 

Figure 4 is a horizontal cross-sectional view taken 
on the line 4—4 of Figure 1; 

Figure 5 is a view partly in section and partly in eleva 
tionsomewhat similar to Figure l but showing the pedal 
in its depressed position; 

Figure 6 is a horizontal cross-sectional view taken on 
the line 6~—6 of Figure 5; 

Figure 7 is a plan view of the unit illustrating the 
two lateral positions of the foot pedal; and 

Figure 8 is a reduced view of a modi?ed form of the 
invention. 

the main motor of dental 
apparatus (not shown). This rheostat control includes 
an outer generally circular housing 11 which has the 
rheostat (not shown) mounted therein. A central or 
axial control shaft 12 is disposed within the housing 
and radial arms 13 and 14 are secured to this shaft. As 
is clearly shown in Figure 4, the arms 13 and 14 are 
disposed diametrically opposite each other and in effect 
form avdiametrically extending element across the upper 
end of the rheostat housing 11. The outer end of the 
arm 13 has a foot element or wing 15 secured thereto 
and preferably made integral therewith (Figure 1). This 
foot element has a wing piece 15a at its lower end which 

its outer end, and said foot element is provided with a 
' V ‘ ‘ Obviously, the wings 

15a and 16a are disposed diametrically opposite each 
' wings are in the position shown 

in Figure 4. Since both wings are connected to their 
respective arms 13 and 14 which are connected to the 
rheostat control shaft 12, it is evident that the operator 
may selectively move either one or the other of said 
wings to control the rheostat. It might be pointed out 
that the double wing arrangement is provided only for 

Movement of the arms 13 and 14 is restricted by upstand 
ing arcuate ?ange portions 11a and 11b which are formed 
on the main housing 11 

The rheostat as above described, having the foot ele 
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ments or'wings for controlling its operation, is of standard 
construction and is‘ now in general use for controlling 
the operation of dental apparatus. When the wings 15a 
and 1601 are in. the position shown in Figure 4, which 
may be termed. a normal position, the motor controlled‘ 
by’ the rheostat is not operating, When the wings 16a 
is swung laterally in one direction the rheostat'is operated 
to operate the motor in one direction and the amount of 
movement or travel of the wing will control the speed of 
the'motor; similarly; when the wingpiece is swung in an 
opposite direction therheostat is‘ operated to reverse the 
rotation of the‘ motorand the amount of movement or 
travel will’ control the‘ speed. With this‘ type of controlv 
unit, the operator employs the toe of his foot‘ to impart 
movement tothe wings 15a and 16a and obviously‘must' 
fulcrum the foot‘ on. the‘ heel portion. 

In carrying out the-present invention, a base plate 17 
which is generally circular in shape overlies the upper‘ 
end'vof the rheostat housing 1111. This base plate is- formed 
with diametrically opposed‘ arcuate flanges’ 18' which are 
adapted: to be disposed contiguous to'the upright ?ange‘ 
members 11a and ltllb (Figure 4) of the. housing 1-1‘ and 
are secured thereto by suitable screws 19. The base plate 
1-7 is‘ thus attached in its overlying-‘position to the rheostat 
housing. An upstanding boss 20which is generally‘ rec 
tangular in shape is preferably’ made integral‘ with the 
base. plate and is located at one side thereof. A substan 
tially rectangular pivot block 21‘ is mounted on‘ the upper 
surface of the boss and is pivotally secured theretoiby' a 
pivot bolt 22. A suitable washer or hearing 23 is» dis 
posed between the upper surface of the supportingboss 
20 and the pivot block. It is evident that the pivot block 
is movable in a lateral plane on the axis ofv the pivot'bolt 
and. the lateral movement of said block is limited: by a 
limiting pin 24 which extends upwardly from the boss 
20 and into an opening 25 formed in-the pivot block: (Fig 
ures 2 and 5). To obtain an adjustmentof‘therlimit of: 
movement of the block‘ with respect to the limiting pin 
24, a pair of adjustable limiting screws 26 are threaded‘: 
within the sides of the pivot block 21 and have theirginner 
ends arranged to engage the limiting pin 24. Asisclearly 
shown in Figure 2, the lateral movement of‘the. pivot 
block is restricted by the engagement of the ends of. the 
screws 26 with the pin 24. 
Mounted upon the pivot block 21 is a foot pedal, 27 

and this foot pedal is shaped to generally conform to the. 
sole of the foot, being preferably provided with a heel. 
rest 27a. The upper surface of the'pedal may- havea rub 
ber covering 28 or other non-skid surface. As» illustrated, 
the foot pedal is formed with downwardly extending side 
?anges 29 and transversely aligned pivot lugs 30 are 
formed as extensions of said side ?anges. The pivot lugs 
30 are spaced to span the pivot block 21 and are pivotally 
secured to said block by a suitable pivot pin 31. The lugs 
30 are disposed. nearer the heel portion of the foot pedal, 
and'thus the forward portion of the pedalmay move up 
wardly and downwardly in a vertical plane with the ful 
crum being at the pivot pin 31. Since the pedal is pivot-r 
ally mounted on the pivot block, it may not only undergo 
movement in a vertical plane but due to the mounting of‘ 
the pivot block may undergo a lateral swinging movement 
with the fulcrum point being on the pivot bolt 22 of’the 
block 21. 

Adjacent the forward-portion of the foot pedal 27 apair 
of transversely aligned depending ears 32 are formed, 
such earspreferably being‘ integral with the side ?anges 
29 of: the foot pedal. An- actuator arm 33‘ is disposedbe 
tween the ears 32- and is pivoted‘ thereto by means of av 
pivot pin 34; Thearm 33 is formed with a lateral‘exten 
sion 35 (Figure 5) which underlies the foot pedal'and a 
stop screw 36 is mounted in the outer‘ end of said'exten 
sion. The-stop screw 36is on one side of'thepivot pin 34' 
andis adapted to engage the-under surface of the. pedal; it 
isnormally'maintained in engagement with the foot pedal 
by a light spring 37 which is interposed'between the upper 
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4. 
end of the extension and the foot pedal on that side of the 
extension opposite the stop screw. The spring 37 func 
tions to constantly urge the stop screw 36 into engagement 
with the foot pedal to maintain a predetermined relation 
ship between the foot pedal and the arm 33. 
The lower end of the actuating arm is adapted to coact 

with a cam actuator 38, which actuator is adapted to be 
secured to one of the wing pieces 15a and 16a. As shown 
in the drawing the cam actuator 38 is fastened to the wing 
piece 16a. The cam actuator comprises a body portion 
39 having a slot 40 therein, and said slot is arranged to 
receive the wing piece 16a and to be secured thereto by 
suitable‘ screws 41. The actuator also includes a pair of 
side extensions 42 and 43 which are generally arcuate or 
curved in cross-section to substantially follow the cur 
vature of the rheostat housing 11. The side extension 42 
has its upper surface curved to provide the cam surface 
42a while the other extension has a similar cam surface 
43a. The cam surfaces 42a and 43a merge into each other 
at the apex 44,which apex is disposed substantially in ver 
tical alignment with the wing piece. In a horizontal plane 
the apex 44 islsubstantially opposite the lower end of the 
base plate17' and is disposed below the lower end of the 
actuating arm 33. The actuating arm may have a roller 
33k: at its lower end to reduce the frictional contact be 
tween the arm. and'the cam surfaces 42a and 43a; also, the 
cam surfaces may be recessed or grooved to provide a 
guide way for the roller. 

lt Will‘be evident that when the foot pedal is moved to 
a position which will cause the actuating’ arm 33 to over 
lie the‘ cam surface 42a, a subsequent depression of the 
foot‘ pedal will cause the roller of the actuating arm to 
coact' with the inclined‘ cam surface 42a and this will re 
sultin‘ a movement of the actuator block, whereby lateral 
movement of thev wing piece which controls the rheostat 
is' effected. When the foot pedal is swung on the pivot 
block'31 tow a position where the actuating arm 33 overlies 
the cam-surfacedda; a subsequent depression of the foot 
pedal will result in a movement of‘ the actuator block and 
wingv piece 16a in‘ an opposite direction. Whether the 
actuating arm is- engaged with the cam surface 42a or 43a, 
it' will be obvious that the distance of depression of the 
pedal-twill control‘ the travel or distance of movement of 
the‘ working piecel?a. As has been explained, movement 
ofi'the wing piece-in one direction will result in rotating 
the motor- being controlled in one direction while the 
amount-"of such- movement‘ will control the speed. The 
coaction between the actuating arm 33 and the cam sur 
facesrwill result iii-controlling the direction as well as the 
speed; of rotation of the motor under control. 
The foot. pedal 27' is normally maintained in a raised 

position; by means of a- coil spring 45 which is con?ned 
between. the base plate and the under side of the foot 
pedal,. the ends of the spring engaging retaining pins 46 
and 47. The upward movement of the pedal by the 
spring 47: is limited by a stop screw 48>which is mounted 
atone endof the pivot block 21 (Figure 5) and which is 
adapted to be engagedby the under side of the foot pedal. 
This. screw is adjustable. to vary the limit of movement. 
Doumward movement of the foot pedal is limited by 
an elongate adjustable stop screw 49 which is threaded 
into: a boss 50 provided in the under side of the foot 
pedal. Thelower end of the screw will engage the upper 
surface. of thebase' plate 17' to limit the downward travel 
of the foot pedal. 
The operation of theunit is believed obvious from the 

foregoing. The base plate having the pedal 27 mounted 
thereon is attached to the upper end of the rheostat hous 
ing 11 while the cam actuator 38 is secured to one of the 
wing pieces.15a or 16a. When the longitudinal axis of 
the foot pedal and the pivot block to which it is secured 
is. in. alignment with the axis of the rheostat housing, the 
depending actuating arm 33 is in alignment with the 
apex 44 of the cam actuator. The. operator places his 
foot upon-the pedal 27, and when. it is desired to operate 
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the motor under control in one direction, the foot pedal 
is swung laterally to the position shown in dotted lines 
A in Figure 7. Such movement is permitted by the pivot 
block 21 which allows a limited swinging movement of 
said pivot block and pedal. This swinging of the pedal 
moves the lower end of the actuating arm 33 over the 
the cam surface 42a of the actuator and thereafter a de— 
pression of the pedal will result in the roller 33a of the 
arm 33 coacting with the cam surface 42a to move the 
wing piece 16a in a direction to the right in Figure 3. 
This will cause rotation of the motor under control in 
one direction and by controlling the distance that the 
pedal is depressed, the operator may easily and accurately 
control the speed of rotation because continued depres 
sion of the pedal results in continued movement of the 
wing piece in a direction to the right. 

If it is desired to operate the motor to control in a 
reverse direction, pressure on the foot pedal is released 
so that it may return to its upper position, as shown in 
Figure 1. The operator then swings the foot pedal to 
the position shown in dotted lines B in Figure 7, and this 
disposes the lower end of the actuating arm 33 above the 
cam surface 43a. Thereafter a depression of the pedal 
will result in moving the wing piece 16a in an opposite 
direction, that is, in a direction to the left in Figure 3. 
Of course, the distance which the pedal is depressed will 
control the distance that the wing piece is moved and 
will thereby determine the speed of the motor under 
control. 

It is obvious that since the operator may place his foot 
upon the foot pedal and control the operation by merely 
depressing the pedal a more accurate control of the rheo 
stat may be had. The lateral or swinging movement of 
the foot pedal is only a very few degrees, since it is only 
necessary to locate the center of the actuating arm 33 
slightly to one side of the apex 44 of the cam actuator. 
This minimum movement makes it very easly to control 
the direction of rotation and from a practical standpoint, 
the depression of the pedal e?ects the operation. The 
selection of direction is made by merely shifting the pedal 
laterally through a very small path. By providing the 
foot pedal type of control the operator need not con 
stantly swing the foot in actuating the wing pieces, as is 
now the general practice, and the operation is much less 
tiring. In addition, where the operator is seated as upon 
a stool, there is no danger of being unbalanced by reason 
of having to fulcrum the foot on the heel portion thereof 
since the control is through depression of a pedal which 
actually forms a support for the foot. 

In Figures 1-7, the actuating arm 33 is shown depend 
ing from the forward portion of the foot pedal with the 
cam actuator mounted on the wing piece 16a. However, 
as illustrated in Figure 8, an actuating arm 133 could 
be secured to the wing piece 16a while a cam actuator 
138 may be secured to the foot pedal. In such case, the 
operation would be exactly as heretofore described. 
Having described the invention, We claim: 
1. A control unit for electrically operated dental ap 

paratus including, a rheostat having a laterally movable 
operating element which controls operation of said dental 
apparatus, a depressible foot pedal adapted to be moved 
in a substantially vertical plane which extends longi 
tudinally with respect to the pedal, said operating ele 
ment being movable in a direction to the right or to the 
left from said substantially vertical plane of movement 
of said foot pedal, and means attached to said pedal and 
coacting with the operating element for imparting said 
right or left movement to the element upon substan 
tially vertical depression of the pedal to thereby operate 
the rheostat. 

2. The combination with an electrical control device 
having a laterally movable operating element, of a control 
unit including, a depressible foot pedal adapted to be 
moved in a substantially vertical plane which extends 
longitudinally with respect to the pedal, said operating 
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6 
element being movable in a direction to the right or to the 
left from said substantially vertical plane of movement 
of said foot pedal, and means attached to the foot pedal 
and coacting with the operating element for imparting said 
right or left movement to the element when said foot 
pedal is substantially vertically depressed. 

3. The combination with an electrical control device 
having a laterally movable operating element which ele 
ment is normally in a predetermined position and is 
movable in either direction from such position, of a 
control unit including, a depressible foot pedal, means 
establishing an operative connection between the foot 
pedal and the operating element whereby depression of 
the pedal imparts lateral movement to the element, and 
means associated with the foot pedal for selectively con 
trolling the direction of movement of the operating ele 
ment upon depression of the foot pedal. 

4. A control unit for electrically operated dental ap 
paratus including, an electrical control device for said 
apparatus having a laterally movable operating element 
which is normally in a predetermined inactive position 
and which is movable in either direction from such posi 
tion to control the direction of operation of the dental 
apparatus, a depressible foot pedal mounted for limited 
lateral shifting, and means establishing an operative con 
nection between the foot pedal and the operating ele 
ment whereby depression of the pedal imparts lateral 
movement to the element, the direction of movement of 
said element being controlled by the lateral position 
of the pedal prior to depression thereof. 

5. A control unit for an electrically operated motor 
including, an electrical control device for said motor hav 
ing a laterally movable operating element, said element 
having a normal inactive position and being movable 
in either direction from such position, movement of said 
element in one direction operating the motor to rotate 
its drive shaft in a predetermined direction with move 
ment of the element in the opposite direction reversing 
the direction of rotation of the motor, a depressible foot 
pedal, and means attached to the pedal and coacting with 
the operating element for imparting lateral movement to 
the element when the pedal is depressed. 

6. A control unit for an electrically operated motor in 
cluding, an electrical control device for said motor hav 
ing a laterally movable operating element, said element 
having a normal inactive position and being movable in 
either direction from such position, movement of said 
element in one direction operating the motor to rotate its 
drive shaft in a predetermined direction with movement 
of the element in the opposite direction reversing the di 
rection of rotation of the motor, a depressible foot pedal, 
means attached to the pedal and coacting with the operat 
ing element for imparting lateral movement to the ele 
ment when the pedal is depressed, and means for mount 
ing the foot pedal for limited lateral movement, the di 
rection of movement of the operating element when the 
foot pedal is depressed being controlled by the lateral 
position of the foot pedal prior to depression. 
I 7. A control unit for an electrically operated motor 
including, an electrical control device for said motor 
having a laterally movable operating element, a de 
pressible foot pedal located above the operating element 
adapted to be moved in a substantially vertical plane which 
extends longitudinally with respect to the pedal, said 
operating element being movable in a direction to the 
right or to the left from said substantially vertical plane 
of movement of said foot pedal, and an actuator means 
between the foot pedal and the operating element coacting 
with the pedal and element to convert the substantially 
vertical downward motion of the pedal into said right 
or left movement of the operating element. 

8. A control unit for an electrically operated motor in 
cluding, an electrical control device for said motor having 
a laterally movable operating element, said element hav 
ing a normal inactive position and being movable in 
either direction from such position, movement of said 
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element in one direction operating the motor to rotate 
its drive shaft in. a. predetermined direction. with. move. 
ment‘ ofJthe elementzintheopposite. reversing'the- direction‘v 
of rotation of the. motor,. a depressible" foot pedallocated: 
above. the operating element, means: for: mounting. the 
pedal for a limited. lateral. movement, and. an. actuator 
meansbetween the foot pedal and'operating. element coact 
ingwith the: pedal and element to-convert the downward 
motion of the pedal into‘ a lateral; movement of the 
operating. element, the: direction of'lateral: movement of: 
the operatingelement being controlled by the lateral posi 
tion‘ of the. pedal prior to. depression; thereof. ' 

9; A control unit. for: an electrically operated motor 
including, an electrical control device for said motor. 
having a laterally movable operating. element, a depres~ 
sible foot pedal located above the operating element, 
means for mounting. the. pedal for limited. lateral move 
ment,,an actuator. block having inclined'cam surfaces, and 
an actuator arm adapted to engage and coact with one 
or the other of. said cam surfaces, said block being se 
cured to either the: operating element or foot pedalv with‘ 
the. arm being attached to the other member, whereby 
when. the. pedal is depressed the actuator arm‘ engages» 
one. of the. cam surfaces to impart lateral movement to 
the; operating element. 

10. A control unit assembly for attachment to the 
housing of the rheostat unit of a dental apparatus,- which 
unit: is provided. with a laterally movable operating ele 
ment, said assembly comprising, a base plate adapted to 
be secured to the housing of a rheostat unit, a supporting 
member. mounted for lateral swinging movement on the 
plate, afoot pedal pivotally secured to the supporting 
member and depressible in a downward direction toward 
said base, and an actuator secured to the outer end of the 
foot pedal and depending therefrom, said actuator being 
adapted to coact with the operating element of the 
rheostat. unit to'impart a lateral movement thereto when 
the foot’ pedal is depressed. 

ll. A control unit assembly for attachment to the 
housing of the rheostat unit of a dental apparatus, which 
unit is'provided' with a laterally movable operating ele 
ment, said assembly comprising, a. base plate adapted to 
be secured to the housing of a rheostat unit, a supporting 
member mounted for lateral‘ swinging movement on- the 
plate, a foot pedal pivotally secured to the supporting 
member and depressible in a downward direction toward’ 
said'base, an actuating means betweenthe foot pedal and 
operating means and comprising a cam actuator provided‘ 
with a pair of inclined cam surfaces, said cam actuator 
being secured to either the foot pedal or operating ele 
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ment- and; functioning. when the. pedal is- depressed to, 
convertsthe. downward movement of the: footpedal' into. 
lateralzmovernent of the; operating element. 

12. An assembly as set forth in claim 1th, wherein. the. 
supporting member on which the foot pedal; is mounted 
may be swung’to select the direction‘of movement of‘ the 
op erating. element. 

13‘. A- control- unit for an electrically operated moton 
including; an electrical control device for said motor 
having a laterally movable operating element;. a dc‘ 
pressible foot pedal located‘ above the operating element, 
an actuator means between the foot pedal‘ and the 
operating element: coacting with the pedal and" element: 
to convert the downward movement of. the pedal into 
a lateral movement of the operating element; said actuator 
means including an actuator block. having a pair of in 
ciined‘ cam surfaces, and secured to the. operating ele 
ment, and an actuator arm secured. to the. foot pedal'and. 
adapted to engage and. co-act with the inclined cam 
surfaces. of the: bloclc when the foot pedal is depressed. 

1.4;. A control unit for’ an electrically operated motor 
including; anelectrical control‘ device for said motor hav-v 
ing. a laterally movable. operating element, said element 
having a normal inactive position and being movable in‘ 
either direction: from such position, movement of. said 
element, in- one direction operating the motor to rotate its 
drive shaft ina predetermined direction with movement 
of the element in the. opposite direction reversing the 
direction of rotation of the motor, a depressible foot 
pedal located above. the. operating. element, means for 
mounting the pedal: for. a. limited lateral movement, an 
actuator means between. the foot pedal and the operating 
element co-acting with the pedal and the element to‘ 
convert the downward motion‘ of the pedal into a lateral‘ 
movement of the operating element, the direction‘ of: 
the lateral movement of the operating element‘ being 
controlled by the‘ lateral position of the pedal prior to 
the depression. thereof, said actuator means including 
an actuator block having arpair of inclined cam surfaces, 
and secured to the operating element, and. an actuator 
arm securedto the foot pedal and adapted to engage and 
co-act with; the inclined: cam surfaces of the block when: 
the foot pedal is depressed. 
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