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To cuZZ uuy/h,OTna, iiti, TnaCty/ CO72/Ce7°7a»: 
Beit known that I, JAMES JOSEPH COACH 

MAN, of Rio de Janeiro, Brazil, have invented 
a new and Improved Electric Dental-Engine 
Controller, of which the following is a full, 
clear, and exact description. 
This invention relates to an apparatus for 

controlling small electric shunt-Wound mo 
tors, especially dental-engine motors; and the 
object is to provide a simple means where 
with said motors can be started, run forward 
or backward, and stopped instantly when so 
required. 

I will describe an electric-motor controller 
embodying my invention, and then point out 
the no vel features in the appended claims. 

Reference is to be had to the accompanying 
drawings, forming a part of this specification, 
in which similar characters of reference indi 
cate corresponding parts in all the views. 

Figure 1 is a top plan view of a controller 
embodying my invention. Fig. 2 is a bottom 
plan view with the bottom of the casing re 
moved. Fig. 3 is a bottom plan view of a 
treadle or operating lever employed. Fig. 4 
is a section through the line 4 4 of Fig. 2. 
Fig. 5 is a section through the line 55 of Fig. 
3, and Fig. 6 is a diagrammatic view show 
ing the circuits. 
The invention comprises a base 40 of insu 

lating material-such, for instance, as Wood, 
Vulcanite, or the like-and this base 40 is 
mounted on side pieces 41, to the lower edges 
of which a cover 42 is attached. Thus the 
parts 40, 41, and 42 and the end boards will 
form a casing. On the upper side of the base 
40 at one end a number of curved metallic 
contact-strips BCDEFG-HK are arranged. 
These contact-strips are concentric, and their 
common center of curvature is at R. A num 
ber of metallic pegs A are extended through 
the base 40 outward of the strip B, these pegs 
being arranged concentric to the curved me 
tallic strips, and also have their common cen 
ter of curvature at R. These pins and strips 
are contacts for different electrical connec 
tions, as will hereinafter appear. 

Mountedi to swing on the base 40 and piv 
oted at R is a pedal-lever J. Situated on 
either side of the base are pegs 30 and 31, 
normally fixed to limit the lateral travel of 

the pedal J, but one of which pegs is made 
removable to allow of the detachment of the 
pedal from the base. Near the lower end of 
the base and extended through the same are 
two vertically-movable pegs 32 and 33, which 
are used to change the position of a lever Z, 
mounted to Swing in the casing below the base 
40. On the lower side of the base, as shown 
in Fig. 2, resistance-coils 43 are extended 
from the pins A to a connection with a metal 
cross-strip t. 
P and Q are suitable terminals for attach 

ing the leading-in wires which supply the 
current. The wires enter through the tube . 
L and M are suitable terminals, to which 

are attached the wires which enter through 
the tube O from the field-terminals of the 
motor 44. 
N and O are similar contacts for the arma 

ture-terminals of the lmotor. 
S' and Sº are solenoids arranged in the cas 

ing, which, acting on the movable core W, 
change the position of a lever Y, mounted to 
swing in the casing. This movement of the 
lever is made through the medium of an arm 
h, extended from the lever and connected to 
the core W. The Solenoids are connected to 
the cross-stript by the terminals 24, 25, 26, 
and 27. 

Ct, b, c, e, and fare metallic strips fixed to 
the levers Y and Z, the stripse and f being 
fixed to the lever Y and the strips a, b, and c 
fixed to the lever Z. The lever Y is pivoted 
to have a horizontal movement, while the 
lever Z is pivoted to have a vertical move 
ment. (See Fig. 2.) 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, and 
16 are metallic contacts suitably arranged and 
fixed in the casing. 

d is a movable metallic plate actuated by 
the arm h of the lever Y. This plate d is a 
circuit-closer and is designed to be engaged, 
respectively, with the contacts 13 and 14 and 
15 and 16 and connect the same. 
To the opposite sides of the pedal-lever J 

Wings n are hinged, and these Wings at the 
outer edge have upwardly-extended flanges 
m, designed to prevent an operator's foot from 
sliding off the pedal-lever when moving the 
same from side to side. The free end of the 
pedal-lever J is provided with a clip ac, which 
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engages over a strip X on the curved end of 
the base 40. This clip a will prevent an up 
Ward movement of the free end of the pedal. 

Affixed to the under side of the pedal J is 
a stiff spring T, normally in upward contact 
with the contacts 17 and 1S. Attached to the 
spring T is a rib p, which projects upward 
through an opening in the pedal-lever and has 
its upper edge above the plane of said lever, 
so that it may be operated by a person’s foot 
to cause the depression of the spring T to hold 
it out of engagement with the contacts 17 and 
18 as long as the operator's foot is on the 
pedal. The rear end of the said spring T is 
slotted to engage the head of the peg R, when 
the pedal J is placed transversely across the 
base. By temporarily removing the peg 30 
the pedal J will be allowed to be brought to 
the position shown on the drawings, in which 
position the spring T can no longer be de 
tached from the head of the peg R, thereby 
holding the rear end of the pedal J firmly in 
position against a bearing-surface v, which 
is of the same thickness as the guide-strip X, 
The small hole 'seen above the peg or pivot 
R is for introducing any hard stylus with a 
view of depressing the spring T to allow it to 
be moved into engagement with the peg or 
pivot R. - 
On the under side of the pedal Jare affixed 

contact-strips A, B, C, D', E, F, G', H', and 
K". These several strips are curved or bent 
downward and are somewhat resilient and 
are designed to slide upon and make contact 
with the pegs A and the strips B to K, inclu 
sive-that is, the contacts are so arranged 
that the contact A will be engaged with the 
pins A, the contact B with the strip B, the 
contact C with the strip C, and so on to the 
end. 

19 is a metallic contact, against which the 
spring T bears as long as the operator's foot 
is on the pedal. 
W is a movable piece of metal which alter 

nately connects contact 20 with 23 and 21 
with 22. Motion is imparted to the part V 
by means of the hinged wings m'. As shown 
in Fig. 5, the edges of the wings m' adjacent 
to the pedal J are inclined downward and in 
Ward, and when one of these wings is pressed 
downward it will engage with its end the plate 
W and force the plate laterally. The wings 
are held normally out of engagement with the 
ends of the plate W by means of springs S. 

Fig. 4 is an inside end view of the control 
ler, With all parts removed excepting the le 
ver Z, and its contacts. The pegs 32 and 33 
engage with the ends of the lever Z, and by 
the alternate depression of the pegs 32 and 33 
the lever Z by means of the metallic strips a 
b c establishes connection between the con 
tacts 3 and 4 when the lever is in one posi 
tion, or between 5 and 6 and 1 and 2 when the 
lever is in the other position. 
The contact-strips e and f, which are at 

tached on the under side of the lever Y, (see 
Fig. 2,) alternately establish connections be 

tween the contacts 8 and 11 or 9 and 10, Or 
between S and 7 or 9 and 12, depending upon 
the position of the lever. 

IIaving described the several parts of my 
controller, I shall now explain its action. 
When not in use, the pedal J is left in the 
position at the extreme right of the base. 
The operator wishing to start his motor moves 
the pedal-lever J toward the left. The first 
action may be described as follows: The oper 
ator's foot bearing on the pedal-lever Willkeep 
the spring T depressed and bearing against 
the contact 19, and then by depressing the 
peg 33 the lever Z will be placed in position to 
establish connection between contacts 5 and 
6 and 1 and 2. The following results: As the 
pedal-lever J is moved toward the left and as 
soon as the tongue or contact-strip B' crosses 
the gap v in the strip B electrical connec 
tions are established between the terminals 
P and Q through the armature and field of 
the motor as follows: The armature-cultient 
path is terminal Q, strip D, tongue D', tongue 
B", strip B, strip K, tongue K", contact 19, 
spring T, peg or pivot R, contact 2, strip b, 
contact 1, contact 12, stripf, contact 9, ter 
minal O, armature of the motor, terminal N, 
contact S, stripe, contact 7, terminal P. The 
field-current path is through the terminal Q, 
strip D, tongue D', tongue B', strip B, termi 
nal M, field-coil, terminal L, peg q, resistance, 
and terminal P, or from the terminal L to the 
strip C, tongue C", tongue A' to some other 
peg of the row A and through the remaining 
resistance to the terminal P. By this it will 
be seen that according to the position of the 
tongue A' or pedal J more or less of the re 
sistance is short-circuited, thus changing the 
armature speed by the alteration of the field 
strength of the motor. If the operator re 
moves the pressure of his foot from the spring 
T, allowing the spring to rise and touch the 
contacts 17 and 18, the motor Will stop in 
stantaneously, owing to the almature becom 
ing disconnected and short-circuited at the 
same time that the field resistance is totally 
short-circuited, thus creating a field of maxi 
mum strength. The path of the field-circuit 
will be in this case as follows: through the 
terminal Q, strip D, tongue D', tongue B', 
strip B, terminal M, field-coil, terminal L, 
contact 6, strip a, contact 5, strip II, tongue 
II", contact 17, spring T, contact 18, tongue 
G, and terminal P. The armature-circuitar 
riving, as before, at 19 is broken throughout. 
Starting now at terminal O the armature is 
short-circuited as follows: terminal O, con 
tact 9, strip f, contact 12, contact 1, strip b, 
contact 2, peg or pivot lik, Spring T, contact 
18, tongue G', strip G, contact 7, strip e, con 
tact S, terminal N, armature of the motor, 
and terminal O. The lever Y being the pole 
changer does not alter the case, as far as this 
action is concerned, in either of the two po 
sitions. 
Often it is convenient to have a motor run 

ning without being obliged to keep one's foot 
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a spring carried by the pedal and in the elec 
trical circuit, and contact-plates normally in 
engagement with said spring, substantially as 
specified. 

3. In a controller for an electric motor, the 
Combination with a base and contact devices 
thereon, of a pedal mounted to swing on the 
base and carrying contacts, a circuit-closer 
mounted on the pedal, and hinged wings car 
ried by the pedal for shifting said circuit 
closer, Substantially as specified. 

4. In a controller for an electric motor, the 
combination with an electric circuit and a re 
sistance, of a controlling-pedal having a cir 
cuit-closer on its under side, and having its 
ends extended beyond the edges of the pedal, 
and Wings hinged to the pedal and adapted 
to be operated to shift the circuit-closer, sub 
stantially as specified. 

5. A controller for an electric current, com 
prising a base, a resistance on the under side 
thereof, a pedal mounted to Swing on the base, 
a contact on said pedal for engaging with the 
resistance, pole - changing solenoids, and a 
pole-changing lever having connection with 
the core of the solenoids, substantially as 
Specified. 

6. A controller for an electric circuit, com 
prising in combination with a circuit, a base, 
a pedal mounted to Swing on saidi base, a se 
ries of contact-plates on the base concentric 
with the pivotal point of the pedal, a resist 
ance on Said base, a lever mounted to swing 
relatively to the base, and push-pins extended 
through the base engaging with said lever at 
itS Opposite ends, and an electrically-operated 
pole-changer, substantially as specified. 

7. A circuit-controller, comprising a base, 
a pedal mounted to Swing thereon, a series of 
contact-strips on the base and concentric with 
the pivotal point of the pedal, contacts car 
ried by the pedal for engaging with said con 
tact-strips, a resistance-coil mounted on said 
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base, a contact carried by the pedal for en 
gaging with said resistance-coil, two Solenoids 4, 
in the circuit of the resistance-coil, a pole 
changing lever, an arm extended from Said 
pole-changing lever to a connection with the 
Core of the Solenoids, and a circuit-closer op 
erated by said arm, substantially as specified. 5. 

8. A controller for an electric motor, com 
prising a base, a series of concentric contact 
Strips on said base, a pedal mounted to Swing 
On the base, contacts carried by said pedal 
and engaging with the strips, a resistance on 5. 
the base, lineans for connecting the resistance 
and pedal, a spring yielding contact-plate se 
cured to the pedal and having engagement 
with the pivot of the pedal, said pivot being 
in the electrical circuit, and a rib on said 6. 
Spring-plate passing upward through an open 
ing in the pedal, substantially as specified. 

9. A controller for an electric motor, com 
prising a base, a pedal mounted to swing on 
said base, a series of concentric contact-strips 6. 
On the base, contact-points carried by the 
pedal and engaging the Said Strips, a resist 
ance having connection with a contact on the 
pedal, a Spring yielding contact carried by 
the pedal and having connection with the 7. 
pivot of the pedal, said pivot being in the 
electrical circuit, a pole-changing lever, so 
lenoids for and operating said pole-changing 
lever, a circuit-closer operated by the move 
ments of the pole-changing lever, and an- 7. 
other circuit-closing ever having pins ex 
tended upward through the base, substan 
tially as specified. 
In testimony that I claim the foregoing as 

my invention I have signed my name, in pres- 8 
ence of two witnesses, this 15th day of March, 
1897. 

JAMES JOSEPH COACHMAN. 
WWitnesses : 

F. B. GORDON, 
CHARLES KEYES, 

  


