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UNITED STATES PATENT OFFICE. 
CHARLES A. ECK OF NEWARK, NEW JERSEY. 

MOTOR CONTROL. 

No. 813,410. Specification of Letters Patent. Patented Feb. 27, 1906. 
Application filed May 16, l905, Serial No, 260,613. 

To all whon, it malf concern: 
Be it known that I, CHARLEs A. ECK, a 

citizen of the United States of America, and 
a resident of Newark, county of Essex, and 
State of New Jersey, have invented certain 
new and useful Improvements in Motor Con 
trol, of which the following is a specification. 
The present invention relates generally to 

motor control, and has more particularly ref 
erence to means for varying the resistance of 
the magnetic circuit of the motor. 
The object of the invention is to provide a 

simple and efficient means whereby a motor 
can be controlled-that is, whereby the speed 
and power can be regulated. 
To this end the invention comprises, essen 

tially, an adjustable yoke between the poles 
whose sectional area varies so that when the 
said yoke is adjusted to one position the mag 
netic lines of force will flow through that por 
tion of the yoke having a large cross-sectional 
area and when adjusted to another position 
the magnetic lines of force will ?low through 
that portion of the yoke whose cross-sectional 
area is Smaller. 
Other features of construction and combi 

nations of parts will appear as the specifica 
tion proceeds. 

In the accompanying drawings there is dis 
closed a structure embodying the invention; 
but this construction is in no wise to be con 
strued as a limitation of the invention to the 
specific form set forth, as the particular 
means used may be widely varied without 
departing from the invention. 

In the said drawings, Figure 1 is an end ele 
Vation of a motor embodying the invention 
with the interior parts exposed and partly in 
section and showing the yoke adjusted to the 
position where the magnetic lines will flow 
through that portion having the larger cross 
sectional area-that is, the starting position. 
Fig. 2 is a view similar to Fig. 1, but broken 
away and showing the position of the yoke 
when greater speed is desired and when the 
magnetic lines of force pass through that por 
tion of the yoke which has the smaller cross 
sectional area. Fig. 3 is a diagram of the 
electrical circuit. Fig. 4 is a sectional view 
taken on line 4 4 of Fig. 1. Fig. 5 is a detail 
view of a member stationary on the casing 
and carrying the switch for the motor. 

Similar numerals of reference indicate cor 
responding parts in the different views. | 

1 indicates a casing for the motor of any 
suitable construction and preferably cylin 
drical in form, as shown. Suitably support 
ed in this casing is an armature-shaft 2, carry 
ing the armature 3 and the commutator 4. 
The motor shown here has a field consisting 
in the present instance of four pole-pieces 5, 
6, 7, and 8, provided with field-coils 9. 
Mounted upon the casing and adjustable 

thereon is a yoke, in this instance in the form 
of a ring 10 and composed of a series of por 
tions 11 of a relatively large cross-sectional 
area and connected by a series of portions 12 
of a relatively small cross-sectional area. It 
will be noticed that each portion 11 is some 
what longer than the distance between the 
poles, so that when properly positioned, as 
shown in Fig. 1, it will overlap from one pole 
to another. This ring 10 is provided with a 
suitable handle, as 13, so that it may be read 
ily adjusted by the operator. 

Suitably secured in the casing is a member, 
as 14, which is in the form of a plate with cut 
out portions, as 15, and adapted to be insert 
ed from the end of the motor and when 
turned around will be properly held in the 
grooves 16 of the ribs 17 on the casing. The 
removable cover 18 is then placed over this 
and secured to the framework by means of 
screws or otherwise. 
Mounted upon the member 14 are two con 

tact-plates 19 and 20, properly insulated by 
means of the fiber 21 and 22 and between 
which two contact-plates the switch-lever 23 
is adapted to play. This switch-lever is piv 
oted at 24 and fits snugly between the two 
contact-plates, so that when moved between 
the said two contact-plates it will remain 
there by reason of the fact that it is com 
posed of two parallel bars 25, spaced apart 
by means of washers 26 and 27, leaving the 
main portion of the Switch-lever resilient. 
This switch-lever is normally held out of en 
gagement with the two contact-plates by 
means of the spring 28 and has connected 
it the wire 29, while one of the contact-plates 
has connected to it the other wire 30, Mount 
ed upon the adjustable yoke-ring are two 
stops 31 and 32. 

It will now be seen that when the parts are 
in the position shown in Fig. I the motor will 
be in the starting position and the magnetic 
lines of force passing through the portion 11 
having this arge Cross-sectionai area, the m(r 
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tor will run at its slowest speed. If the han 
de 13 is now grasped and turned to the right 
of the figure, the stop 31 will continue to 
move the switch-lever between the two con 
tact-plates, so as to keep the motor in circuit 
and will at the same time gradually bring the 
portion 12 of the yoke-ring having the small 
cross-sectional area into the position shown 
in Fig. 2, thereby gradually increasing the 
speed of the motor by causing the magnetic 
lines of force to travel through a constantly 
decreasing cross-sectional area of yoke. If 
the handle 13 is turned in the opposite direc 
tion, then the stop 32 will gradually move 
the switch-lever out of contact between the 
two plates, and when that point is reached 
then the spring 2S will snap it back on a 
quick action, thereby reducing sparking. 

In Fig. 3 the electrical circuit is shown. 
In this figure the line-wires are indicated by 
33 and 34, the motor by 35, the two brushes 
by 36, and the field by 37. Interposed in 
one of the line-wires is the switch 38. 
What is claimed is 
1. The combination with a motor having 

poles and an armature, of a yoke having por 
tions of varying cross-sectional area, and 
means for adjusting the yoke so as to cause 
the magnetic lines to flow through that por 
tion of the yoke having the large cross-sec 
tional area, or through that portion of the 
yoke having the Small cross-sectional area at 
will. 

2. The combination with a motor having 
poles and an armature, of an adjustable yoke 
having a portion of a large cross-sectional 
area of a length somewhat longer than the 
distance between the poles and having a por 
tion of a smaller cross-sectional area where 
by the speed of the motor can be varied by 
causing the lines of force to run through 
either of the two portions. 

3. The combination with a motor having 
poles and an armature, of an adjustable yoke 
ring having a series of portions of a large 
cross-sectional area, each somewhat longer 
than the distance between the poles, and hav 
ing portions of a smaller cross-sectional area. 
connecting the portions of the large cross 
sectional area. 

4. The combination with a motor having 
a casing, poles and an armature, of a contact 
plate stationary with the motor, a switch-le 
ver adapted to be hoved into contact with 
said plate, a yoke-ring circumferentially ad 
justable on the casing and having alternating 
portions of large and small cross-sectional 
area, and means on said yoke-ring for mov 
ing the switch-lever into contact with the 
plate. 

5. The combination with a motor having a 
casing, poles and an armature, of a contact 
plate stationary with the motor, a switch-le 
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Ver adapted to be moved into contact with 
said plate, a yoke-ring circumferentially ad 
justable on the casing and having alternat 
ing portions of large and small cross-sectional 
area, means on the yoke-ring for moving the 
switch-lever into contact with the plate when 
turned in one direction and out of contact 
with the contact-plate when turned in the op 
posite direction, and a spring for pulling the 
switch-lever away from the contact-plate on 
a quick action. 

6. In a motor, the combination with two 
contact-plates, a switch-lever adapted to be 
moved into position between the two and fit 
ting snugly so as to maintain the said lever in 
the position to which it has been moved, an 
adjustable yoke-ring on the casing of the 
motor, means carried by said ring for mov 
ing the switch-lever in between the two con 
tact-plates and back again out of engagement 
between the said two plates, and a spring for 
returning the switch-lever to its original po 
sition after it is moved out of contact be 
tween the two plates. 

7. The combination with a motor having 
poles and an armature, of circumferentially 
adjustable means for varying the cross-sec 
tional area of the field at a point between the 
poles. 

8. The combination with a motor having 
poles and an armature, of an adjustable yoke 
ring having a series of portions of large cross 
sectional area and having portions of a 
smaller cross-sectional area connecting the 
portions of the large cross-sectional area, 
whereby the magnetic lines can be caused to 
flow through that portion of the yoke having 
the large cross-sectional area or through that 
portion of the yoke having the smaller cross 
sectional area at will. 

9. The combination with a motor having 
poles and an armature, of adjustable means 
for varying the cross-sectional area of the 
field at a point between the poles, and a 
switch adapted to be operated by the adjust 
ment of the adjustable means. 

10. The combination with a motor having 
poles and an armature, of circumferentially 
adjustable means for varying the cross-sec 
tional area of the field at a point between the 
poles, and a switch adapted to be operated 
by the adjustment of the circumferentially 
adjustable means. 

11. The combination with a motor having 
poles and an armature, of adjustable means 
for varying the cross-sectional area of the 
field at a point between the poles, a switch 
adapted to be moved by the adjustable means 
and so arranged that when it is thrown in the 
motor will run at its slowest speed and will 
remain closed while the said adjustable 
means is moved to increase the speed of the 
motor. 
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12. The combination with a motor having closed while the said adjustable means is 
poles and an armature, of circumferentially- moved to increase the speed of the motor. Io 
adjustable means for varying the cross-sec- Signed at Belleville, New Jersey, this 2d day 
tional area of the field at a point between the of May, 1905. 
poles, a switch adapted to be moved by the CHARLES A. ECK. 
circumferentially - adjustable means and so Witnesses: 
arranged that when it is thrown in the motor FREDK. R. LATTUSE, 
will run at its slowest speed and will remain AXEL W. BEEKEN. 


