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To all whom it may concern: . 
Beit known that I, GEORGE. H. WHITTING 

HAM, a citizen of the United States, residing 
at Baltimore, in the State of Maryland, have 
invented certain new and useful Improve 
ments in Controllers for Electric Motors, of 
which the following is a specification. 
This invention relates to improvements in 

motor controlling devices, its purpose being 
to provide means for adapting the ordinary 
time controlled starter to conditions for 
which said starters have not heretofore been entirely satisfactory. 
In the operation of some kinds of ma 

chines, such as printing presses, with indi 
vidual motors, it is necessary to provide 
means for operating the motor at different 
speeds for different classes of work, and it is 
also necessary, under some circumstances, as 
when threading a web of paper into a large 
printing press, to start and stop at short in 
tervals, with the regulator set for a low 
speed. Under such conditions the ordinary 
time controlled starter has not heretofore 
been satisfactorily used for several reasons, 
but principally because of the time con 
sumed in cutting out the starting resistance 
at each starting operation and because of the 
necessity for retaining a sufficient annount 
of regulating resistance in circuit for opera 
tion at low speeds for longer or shorter 
periods of time. . 
In carrying out my invention I provide 

an automatic time controlled device for 
bridging the successive contacts of the start 
ing resistance and a manually controlled de 
vice for connecting the contacts of the start 
ing resistance with the contacts of the regu 

40 
lating resistance, these resistances and con 
tacts being so arranged that the manually 
controlled device in one of its extreme posi 
tions will cut out the starting resistance and 
include the regulating resistance in the ar 

made clear in the followin 
operating at any speed below the normal, 

mature circuit and in its other extreme po 
sition will include the starting resistance 
and cut out the regulating resistance, and 
in intermediate positions portions of the 
starting and regulating resistances will be 
cut out and the remaining portions will be 
included in series with one another and with 
the armature. By these means, as will be 

the proper amount of current will be ad 
description, in 

trolled element has completed its movement, 
and during the latter part of its movement 
said element will not operate to eliminate 
resistance from the armature circuit. For 
operating at Speeds above the normal an 
auxiliary device may be used for inserting 
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resistance in the field circuit automatically 
after the time controlled device has oper 
ated, but this field resistance can only be 
inserted when the manually controlled 
Switch is set in position to permit all of the 
resistance to be cut out of the armature 
circuit. . 
In the accompanying drawing which illus 

trates my invention, Figure 1 is a front view 
of a controlling mechanism in which the 
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time-controlled starter comprises a short 
circuiting bar which makes butt contacts, in 
Succession with a series of coöperating con 
tact members connected to the successive 
sections of the starting resistance, the cir 

75 

cuits being shown diagrammatically; and, 
Fig. 2 is a diagrammatic view of a con 
trolling mechanism in which the short cir 
cuiting bar of the time controlled device is 80 arranged to move in sliding engagement 
with a series of contacts connected to the 
starting resistance. 

dicates a suitable panel upon which the op 
erating devices are mounted, B indicates a 
time. controlled starter and C indicates a 
manually controlled switch-arm. The starter 
Bomprises a Solenoid 1, a dash pot or other 
suitable retarder 2, connected to the core 1. 
of the Solenoid, a short circuiting bar 3, suit 
ably supported upon the upper end of the 

Referring to Fig. 1 of the drawing A in 
35 
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Solenoid core and provided with contact pieces 4-4 adapted to engage coöperating 
contacts 8-11 respectively. The contacts 
8-11 are secured to the lower ends of rods 
12 adapted to slide vertically in suitable 
brackets 13 and these rods are connected by 
flexible leads 14-17 to the ends of successive 
Sections , 1, 1’, and r of a starting re 
sistance R. The ends of the starting resist 
ance Sections are connected to a series of 
segmental contact pieces 18-22 arranged 
concentric with the pivot 23 of the switch 
arm C, which is adapted to engage said con 
tact pieces. Conductors 24 and 25 connect 
the first contact piece 18 in the series with one 
terminal 26 of the supply circuit switch S, 
and the short circuiting bar 3 is connected to 
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mitted to the armature before the time con- the same terminal of said switch by conduc- 110 
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without waiting for the automatic starter to 10 and 11 are arranged at successively greater operate, through the conductors 24 and 25, 
distances from the contacts 4, 5, 6 and 7 so 
that when the short circuiting bar moves up 
ward it will engage the contacts 8-11, suc 
cessively, and in the uppermost position of 
the bar it will be seen that the bar connects 
with all of the contact members 8-11 and 
forms a low resistance circuit not only 

0 

18-22 of the starting resistance. One end 
20. 

25 

around the entire starting resistance but be-, 
A. tween the contacts of successive sections. 

regulating resistance T is provided with a 
series of contacts pieces t to t”, inclusive, ar ranged concentrically with respect to the 
pivot 23 and the lever C is adapted to engage 
any one of these contact pieces and connect. 
it with one of the segmental contact pieces 
of the regulating resistance is connected 
through conductor 28 to the armature 29 of 
a motor M" and hence through conductors 
30 and 31 to the terminal 32 of the supply 
circuit switch S. The shunt field winding 
31 of the motor is connected at one end to 
the conductor.30 and at the other end to a 
conductor 33 which is connected to a switch 
lever 34, which is adapted to insert or re 
move a field resistance'85, and this field re 
sistance and lever are connected by a conduc 
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manually controlled switch member 

tor.36 to the supply switch terminal 26. The 
solenoid 1 may be connected in any suitable 
way so that the current will pass through its 
windings when the supply switch S is closed 
and the solenoid will be deénergized when the 
supply switch is opened. As shown in the 
drawing, the solenoid is connected across 
the line by conductors 37 and 38 which con 
nect with the conductors 24 and 31 leading to 
the supply switch terminals. As shown in 
the drawing, the resistances and their ad 
jacent contacts are so arranged that i. the 

1S 

moved on to the contacts t and 18 and the 
supply switch S is then closed, the current to 
the armature will flow through the regulat 
ing resistance, which is then in series with 
the armature, but no current can flow through 
the starting resistance as the latter is not, in 
this position of the lever C, in series with 
the armature. This assumed position of the 
lever C is the position for the lowest speed . 

... function in so doing. of the motor and the regulating resistance T 
affords full protection to the motor armature 

55 
when the current is admitted so that there is 
no need of having the starting resistance in 
circuit. Therefore, Although the solenoid 1 
gradually lifts the short circuiting bar 3 
into engagement. with the contacts 8-11, 
after the closure of the supply switch S, no 

60 

cuit results b 
change in the resistance of the armature cir 

reason of this automatic op 
eration, and the motor, at the instant of clos 
ing the supply switch S, receives all of the 
current that it is desired to admit to the ar 65 mature for operation at this slow speed, 

contact 18, switch lever C, contact t, the en 
tire regulating resistance T and conductor . 
28, and thence by way of conductors 30 and 
31 to the opposite side of the supply switch. 
If it is desired to have the motor operate at 
normal speed, the switch-arm C is moved 

70 

over until it connects the last contact 22 of . 
the starting resistance with the contact t at 
the end of the regulating resistance. This 
will connect the starting resistance in series 
with the motor, armature and cut out all of 
the regulating resistance. Then, when the 
supply switch is closed, no current will pass 
through the regulating resistance, but the 
usual starting current will flow through the 

80 

starting, resistance, and the solenoid will 
move the short circuiting bar 3 upward and 
gradually cut out the starting resistance so 
that the motor will run at normal speed. If 
it is desired to operate the motor at a speed 

85 

intermediate its highest and lowest speeds, 
the switch lever C is moved to an interme 
diate point. - 
In the drawing the lever C is shown in en. 

gagement with the contact t” of the regulat 
ing resistance and the contact 19 of the 
starting resistance. In this position of the 
lever it will be seen that the first section r: 
of the starting resistance is connected 

90 

through the switch lever in series with that 
part of the regulating resistance which is 
between the contacts t and t, while the sec 
tions r", r and r* of the starting resistance 
and the sections of the regulating resistance 
between the contacts t and t” are cut out of 
the armature circuit. In the position of the 
lever C shown in Fig. 1 of the drawing, 
when the switch S is closed, current will 
flow to the armature, through the section r 
of the starting resistance, and thence 
through the main part of the regulating re 
sistance. As the solenoid 1 lifts the short 
circuiting bar, the contacts 4 and 8 will en 
gage, thus cutting out the section r of the 
starting resistance, and leaving only the 
main part of the regulating resistance in se 

The short ries with the motor armature. 
circuiting bar then engages the contacts 9, 
10 and 11, successively, but performs no 

If the switch-arm C 
is set so as to engage the contacts 20 and t 
or t, the sections 7 and r of the starting re 
sistance will be included in series with that 
portion of the regulating resistance between 
the contacts t” or t and the contact t'. 
Upon the closure of the line switch the sec 
tions ', r of the starting resistance will be 
automatically cut out, in succession, leaving 
about one-half of the regulating resistance 
in series with the armature for controlling 
the speed, while the engagement of the 
short-circuiting bar 3 with the contacts 10 
and 11 will not vary the resistance in the 
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armature circuit. Similarly if the arm C is 
set so as to engage the contact 21 and the 
contacts t or i, a greater portion of the 
starting resistance will be included in the 
armature circuit, and the sections 1', '' and 
p' of the starting resistance will be gradu 
ally cut out while the engagement of the 
contacts 7 and 11 will not effect a change 
ir, the resistance of the armature circuit. 

10 

5 

the motor at the lowest speed, the auto 
matic starter performs no function and no 
time is lost in waiting for the starter to op 
erate, while when the arm is set to operate 
at intermediate speeds, the motor is pro 
tected at first by parts of the starting 
and regulating resistances, and all of the 
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movement. 
the motor at normal speed, of course the 

starting resistance in circuit with the arma 
ture is cut out before the starter ceases its 

When it is desired to operate 
full starting resistance is required to be in 
circuit and this is not cut out until the 
starter has engaged all of its contact points. 
If it is desired to operate the motor above 

normal speed, auxiliary devices may be pro 
vided for inserting resistance in the shunt 
field circuit of the motor after the last sec 
tion of starting resistance has been cut out. 
This may be done by arranging a pivoted 
switch arm 34 above the rod 12 so that 
when the short circuiting bar 3 moves the 
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rod 12 upward, the latter will move the 
switch arm 34 to include more or less of 
the resistance in the shunt field circuit. 
Normally this switch lever 34 is locked 
against upward movement by a rod 40 ar 
ranged on the back of the panel A and hav 
ing over-turned ends 41 one of which is 
adapted to bear against a shoulder 42 on 
the lever 34 while the other bears against 
a cam 43, rotatable about the pivot pin 23 

45 with the switch arm C. This cam is con 
centric with the pivot 23 except for the de 
pression 43 which comes opposite the upper 
end of the rod 40 when the arm C is moved 
into engagement with the contact studs or 

50 

55 

60 

buttons to or t. When the arm C en 
gages these buttons the regulating resistance 
T is cut out of the armature circuit and the 
starting resistance is entirely included in 
the armature circuit and the rod 40 is free. 
to move upward into the depression in the 
cam and thereby allow the switch-arm 3. 
to be moved upward by the rod 12 when 
the latter is moved by the short circuiting . 
bar 3. Therefore, in this assumed position 
of the switch-arm C, after the last section 
of the starting resistance is cut out by the 
engagement of the contact 7 with the con 

65 

tact 11, the rod 12 is moved upward and 
lifts the arm 34 to insert more or less of the 
field resistance 35, according to the distance 
which the cam surface 43 permits the rod 

40 to move. When the Supply circuit 
switch is opened the short circuiting bar 
and rod 12 and the switch arm 34 drop 
back by gravity to their normal positions. 
The field resistance is thus cut out when the 
motor is stopped, and inserted at the com 
pletion of the starting operation provided 
the Switch-arm C is in its right hand posi 
tion and engaging the contacts it or t. By the means above described, it will be 

seen that when the arm C is set to operate If the Switch arm is out of engagement 
with these contacts then the cam 43 holds 
the rod 40 against the shoulder on the lever 
34, so that the latter can not be moved up 
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ward when the rod 12 is engaged by the 
short circuiting bar 3. 

In order to insure a good electrical con 
nection between the short circuiting bar and 
the stationary contacts of the regulating 
resistance a yielding brush 45 may be ar 
ranged above a central contact point 46 on 
the short circuiting bar and this yielding 
brush contact may be connected by a con 
ductor 47 to the lever at its pivotal point. 
In Fig. 2 of the drawing is RWA a modi 

fication of the above described arrangement, 
omitting the field regulating resistance. In 
this latter figure, a lever 50, mounted upon a 
pivot 51, is provided with an arcuate short 
circuiting bar or arm 52 adapted to slide 
upon and electrically connect a series of con 
tact pieces 53-59 inclusive, which are ar 
ranged concentrically with respect to the 
pivot 51 and connected to successive points 
in a starting resistance R. This arm is mov 
able, when the supply switch Sis closed, by a 
solenoid 60 and the upward movement of the 
arm is retarded by a dash pot 61. The con 
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tacts 53-59 are connected by leads 62 to a corresponding number of contacts, 63-69, 
which are, arranged concentrically with re 
spect to the pivot point of a switch lever 71. 

105 

Another series of contacts 72-78 connected 
with a regulating resistance T, are arranged 
parallel with the contacts 63-69 so that the . 
lever 71, in any of its positions, will-engage 
one contact of each series and thus connect the starting resistance with the regulating 
l'esistance. The arm 71, in Fig. 2, performs 
the same function as the arm C in Fig. 1. 
In its lowest position, shown in the draw 
ing, the arm 71 cuts out the starting resists 
ance and includes the regulating resistance 
in series with the arnature of the motor M 
and in its uppermost position the arm 71 cuts 
out the regulating resistance and includes the 
starting resistance in series with the armature 
of the motor. In the normal position of the 
lever 50 the armature circuit extends from 
the terminal 32 of the supply syitch, through 
conductor 79 to the armature 80 of the mo 
tor, thence through conductor 81, to the last 
contact 78 of the regulating resistance, 
thence through said resistance to the contact 
72, thence through lever 71, contact 63, lead 
62 and contact 53 of the starting resistance, 
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thence through switch arm 50 to conductor 
82 and thence to the terminal 26 of the sup 
ply switch. The shunt field winding 83 of 
the motor is connected at one end to the sup 
ply switch, through the conductor 79, and at . 
its opposite end through conductor 84 to 
the opposite side of the supply switch. The 
windings of the solenoid 60 are connected 
by conductors 85 and 86 to the terminals of 
the supply switch through conductors 79 and 
82, respectively. 

In operation, if the motor is to run at its 
lowest speed the manually controlled arm . 
71 is set in its lowest position, as shown in 
the 'drawing, so as to include all of the regu 
lating resistance and short-circuit the start 
ing resistance. Upon closing the supply 
switch S, the solenoid lifts the arm 50 and 
the short-cirèuiting bar or arm. 52 moves 
slowly upw'rd connecting the contacts 
53-59, successively, but this does not either 
cut out or insert starting resistance as the 
arm 52 remains in engagement with the con 
tact 53 and thus a path of low resistance is 
afforded to the contact 63 and through the 
lever 71 to the regulating resistance, which 
is in series with the armature. Therefore, 
in the lowermost position of the switch arm 

30 
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71 the automatic starter will perform no 
function. If the switch arm 71 is moved to engage the contacts 78 and 69 the regulating, 
resistance will be excluded and the starting 
resistance included in the armature circuit. 
Then, when the switch S is closed the starter 
will automatically and slowly cut out the 
starting resistance, in the usual way, to 
bring the motor up to full speed. In an in 

40 

termediate position of the lever 1, for an 
intermediate speed, the arm 71 will connects 
part of the regulating resistance in series 
with part of the starting resistance. Thus, 
for instance, if the Rever 71 is moved to en 
gage the contacts 75 and 66, the upper half 
of the regulating resistance and the lower half 

45 of the starting resistance will be in series. 
Then, when the supply switch S is closed 

50 

the upward movement of the arm 50 an 
bar 52 will cause the gradual elimination of 
the lower half of the'starting resistance, and 
during the remainder of the movement of 
the arm 52 no resistance will be cut out. 

55 

60 

opened, the solenoid 60, 

65. 

flow 

tion with the contact 56, even in the upper 
most Ein of said bar, the current may irectly from the supply circuit switch. 
through the arm 50, bar 52, contact 56, and 
lead 62 to the contact 66, thence through the 
lever 71 and contact: 75 to the upper half of 
the regulating resistance and thence to the 
motor armature. It will be understood, of 
course, that when the supply switch S is . A. thereby de 
energized, releases its core and the arm 50 
drops to its lowermost position. 

Since the bar 52 will have a direct connec 

In this invention it will be noted that the 
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manually adjustable arm connects the start 
ing and regulating resistances in such a way 
that when moved to include or increase the 
regulating resistance in circuit with the ar 
mature, more or less of the starting resist 
ance becomes inoperative, as a current con 

70 

trolling means, according to the position in 
which the manually controlled switch arm 
is set, and this inoperative portion of the 
starting resistance becomes short-circuited 
or bridged. The same result might be at: 

75 

tained, so far as bridging the inoperative 
portion of the starting resistance is con 
cerned by connecting the bridging arm for 
the starting resistance contacts to the manu 
ally controlled switch instead of to the au 
tomatic starter. Thus, for instance, in Fig. 
2, the bridging arm 52, instead of being con. 
nected to the lower side of the arm 50 might 
be connected to the upper side of the arm 71 
so as to engage the contacts 63-69, with 
the same result, as will-be obvious. 
What I claim is: 
1. A motor controlling mechanism com 

prising a Switch member, adjustable at will, 
a regulating resistance governed thereby, an 
automatically movable member, a starting 
resistance governed jointly by said two 
members, one of said members being adapt 
ed to bridge successive portions of the start 
ing resistance. 
2. A motor controlling mechanism com 

prising starting and regulating resistances 
for the armature circuit, a switch member 
adjustable at will for varying the relative 
amounts of said resistances in said circuit, a 
second member for cutting out said starting 
resistance and means for moving said latter 

80 
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member automatically, one of said members 
being adapted. to bridge successive. o portions 
of the starting resistance. - 

8. In a motor controlling mechanism, starting and regulating resistances for the 

105 

armature circuit, a switch member connect 
ing said resistance, said member being 10 
adapted, when moved, to increase the 
amount of one resistance in circuit and de 
crease the amount of the other resistance in 
circuit, and means for bridging successive. 
portions of the starting resistance. / 

: 4. In a motor controlling mechanism, 
starting and regulating resistances, means 
for cutting out the starting resistance com 
prising means for bridging successive sec 
tions thereof, and means connecting said re 
sistances and adapted to render more or less 
of one resistance operative and moré or less 
of the other resistance inoperative at will. 

5. A controlling mechanism for electric. 

resistances for the armature circuit, means 
for cutting out the starting resistance and 
independent means, adjustable at will, for 
rendering more or less of the starting re 
sistance inoperative and for rendering more 
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or vice versa. 
6. A controlling mechanism for electric 

motors comprisis starting and regulating 
resistances for the armature circuit, auto 
matic means for cutting out the starting re 
sistance and means, adjustable at will, for 
rendering more or less of the starting re 
sistance inoperative and for rendering more 
or less of the regulating resistance opera 
tive and vice versa. . . 

7. A controlling mechanism for electric 
motors com rising starting and regulating 
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resistances for the armature circuit, auto 
matic time controlled means for cutting out 
the starting resistance and means, adjust 
able at will, for rendering more or less of 
the starting resistance indperative and for 
rendering more or less of the regulating re 
sistance operative and vice versa. 

8. A controlling mechanism for electric 
motors comprising starting and regulating 
resistances for the armature circuit, means 
for cutting out the starting resistance and 
independent means, adjustable at will, for 
rendering more or less of the starting re 
sistance inoperative and for simultaneously 
rendering more or less of the regulating re 
sistance operative and vice versa. - 

9. A controlling mechanism for electric 
motors comprising starting and regulating 
resistance for the armature circuit, auto 
matic means for cutting out the starting re 
sistance and means, adjustable.at will for 
reudering more or less of the starting résist 
ance inoperative and for simultaneously ren: 

gulating re. dering more or less of there 
sistance operative and vice versa. 

10. A controlling mechanism for electric 
motors comprising starting and regulatfng 
resistances for the armature circuit, auto 
natic time controlled means for cutting out 
the starting resistance and means, adjustable 
at will, for rendering more or less of the 
starting resistance inoperative and for si 
multaneously rendering more or less of the 
regulating resistance operative and vice 
We Sa . . . . 

11. A controlling mechanism for electric 
motors comprising starting and regulating 
resistance for the armature circuit, a switch, 
member, adjustable at will, adapted, when 
moved, to cut out starting resistance and in 
sert regulating resistance, or vice versa, in 
dependent means for cutting out that part 
of the starting resistance which it not cut 
out by said member, and means for bridg 
ing or short-circuiting the portions of the 
starting resistance which are cut out by said 
member. 

12. A controlling mechanism for electric 
notors comprising starting and regulating 
iyesistances for the armature circuit, a switch 
inember, adjustable at will, adapted, when 
moved to cut out starting resistance and in 

or less of the regulating resistance operative Sert regulating resistance, or vice-versa, au 
tomatic means for cutting out that part of 
the starting resistance which is not cut out 
portion of the starting resistance which is 
cut out becomes bridged or short-circuited. 

13. A controlling mechanism for electric 
motors comprising a starter, a regulating 
resistance, a Switch member, adjustable at 
will, connecting the regulating resistance 
with the starting resistance, and adapted, 
when moved, to cut out starting resistance 
and insert regulating resistance, or vice versa, 
Said mechanism comprising means whereby 
the starting resistance cut out by said mem 
ber is bridged or short-circuited. 

14. A controlling mechanism for electric 
motors comprising an automatic time con 
trolled starter, a regulating resistance, a 
Switch member, adjustable at will, connect 
ing the regulating resistance, with the start 
ing resistance, and adapted, when moved, to 
cut out the starting resistance and insert 
regulating resistance, or vice versa, said 
mechanism comprising means whereby the 
starting resistance cut out by said member 
is bridged or short-circuited. 

15. A controlling mechanism for electric 
motors comprising a regulating resistance 
and a starting resistance for the armature 
circuit, a switch member connecting said re 
sistances and adapted, when moved to simul 

resistances in circuit and increase the 
amount of the other of said resistances in 
circuit and means whereby that portion of 
the starting resistance cut out by said mem 

of the E. resistance may be cut out or 
short-circuited. . a 

16. The combination with an automatic 
starter comprising a starting resistance, and 
means for bridging successive contact sur: 
faces of Said resistance, of a regulating re 
sistance, a Switch member connecting said re 
sistances, said member being adapted, when 
moved, to increase the amount of one resist 
ance in circuit and decrease the amount of 
the other in circuit. 

17. The combination? with an automatic I sterfer comprising a staiting resistance and 
nea:As for bridging successive contact sur 
faces of said resistance, of a regulating re 
sistance, a Switch member connecting said 
resistances, said member being adapted, 
when moved to one of its extreme positions. 
to cut out all of the starting resistance and 
include all of the regulating resistance, and 
when moved to its other extreme position, to 
cut out all of the regulating resistance and 
include all of the startihg resistance. 

18. In a motor controlling mechanism a 
starter comprising a bar or arm adapted to 
connect the various contact points of the 
starting resistance electrically together, a 

Said member, and means whereby that 

ber may be short-eircuited and the balance. 
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regulating resistance and a switch member 
connecting said resistances, adjustable at 
will, to simultaneously include starting re 
sistance and cut - out regulating resistance, 
and vice versa. 

19. An automatic controlling means for. 
electric motors comprising an automatic 
starter, a regulating resistance for the arma 
ture circuit, a manually controlled switch 

10 member adapted to cut out said regulating 
resistance and insert the starting resistance, 
a field regulating resistance, means movable 
by the starter, for inserting said field regu 

lating resistance when the armature regulat 
ing resistance is cut out and means adjust- 15 
able by said manually controlled switch 
member for preventing the insertion of field 
resistance except when the armature regu 
lating resistance is cut out. 
In testimony whereof I affix my signature, 20 

in presence of two witnesses. 
GEORGE H. WHITTINGHAM. 

Witnesses: 
'CLAY JEWELL, 
WILLIAM. C. O’BRIEN. 

  


