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To all whom it may concern: 
Beit known that I, ERNEST L. 

a citizen of the United States, residing at 
... Yonkers, in the county of Westchester and 
5 State of New York, have invented a new 
and useful Improvement in. Motor-Control 
Systems, of which the following is a specifi 

'ication. . . . . . . . . . . . . , ... My invention relates to the controlling of 
10 electric motors, and one of the objects is to 

provide means for the starting and acceler 
ating of an electric motor under various 
conditions and particularly when the motor 
is started with a load. 

shows my invention applied to a motor 
which operates an elevator; Figs, 2, 3, 4, 5. 

: and 6 show various modifications in the con 
is nection and arrangement of certain acceler 

203ating devices, all of which are contemplated 
by my invention. . . " . . . . . . . . 

... Referring more particularly to Fig. 1 a 
well known arrangement of the motor M, 
brake B and traction drum D are shown in 

25 connection with the elevator car C and the 
... counterweight W. The controller switch K 

... : in the car is operable to close a circuit 
through reyersing switch R or R and there 
by to impel the motor M in the correspond 

30 sing direction of rotation. The main switch 
... S is to, open and close circuit connections 

... with the current supply mains. ... The starting and accelerating apparatus 
- for the motor M will now be described: Re-. 

sistances 16, 17, 18 and 19 are connected in 
. ... series with the motor series field, only the 

leads 20 and 21 of the latter being shown. 
. These resistances, including the series field, 
are automatically cut out by means of the 

40 electromagnetic switch devices 11, 12, 13, 
14 and 15, respectively, the magnet windings 
thereof preferably being connected in series, 
one connection being made through conduc: 
stor 22, resistance 24, a portion of resistance 
:19, and thence through the reversing cons 
the other connection being made by way of 

: conductor 23, auxiliary contact 25 or 25 to 

50 switch is closed. Thus it is seen that the said magnet windings are connected in 
series with the resistance 24 and a portion 
of resistance 19, all in parallel or around the 
motor armature, and adapted to depend for 

GALE, Sr., 

In the accompanying drawings Figure 1. 

the main lead 26 whenever either reversing 

energization upon the drop of potential in 
the motor armature. - - - 

relatively high temperature coefficient, and 
as current continues to flow therethrough, 
the ohmic resistance increases. In the or 
dinary acceleration of the motor M the ac 
celerating magnets will close in succession 
to cut out portions of the resistance, but un 
der load conditions, the load on the motor 
may be so great that the motor cannot speed 
up sufficiently to effect the operative energi 
Zation of the magnet windings. In such an 
event the starting current flows for a time 
through the starting resistances and the 
series field, and the ohmic resistance of the high temperature coefficient resistances is 
increased. To the terminals of these resist 
ances. 16 and 17 are connected the magnet 
windings 27 and 28 which control the cir 
cuit closing devices 29 and 30 respectively, 

55 

. Resistances 16 and 17 are such as have a 
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75 
and when energized, effect the joining of . 
contacts 31 and 32, and 33 and 34. These magnet windings 27 and 28 receive sufficient 

only current operatively to energize them. 
when the ohmic resistances of the high tem. perature coefficient resistances have increased to a predetermined limit and are so adapted. 
and adjusted that the circuit closing device. 
29 is first operated. The operation of this 
device unites the contacts 31 and 32 and 
closes a circuit in parallel with the resist 
ance 24. This parallel circuit is traced 
through conductor 37, contact 33, conduci 
tor 36, contacts 31, 32, resistance 35, contact 
point 19'. This allows more current to flow in the accelerating magnets and the increased 
current may be sufficient to energize the 
magnet winding för switch device li. After 
this switch device. 11 has operated, if the 
load on the motor is still so great as to pre 
vent further, acceleration of the motor, the current flowing through the high teiper. 
ature, coefficient resistance 1 will increase extent that 

- - - - - - - scurrent 

to cause the operation of the circlit closing 
device 30, thereby joining the contacts 33 
and 34. This latter operation short-circuits the resistance'35 and places the resistance 24 
and a portion of the main resistance 19 in Aile in circuit, with the accelerating 

34 conductor 38, part of resistance 19 to the 
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magnets. The effect of this is materially to 
increase the current through the said mag 

... net windings and to effect the closure of the 

ther increased. 

next accelerating magnet 12, which, in turn, 
will cause the speed of the motor to be fur 

Thereafter, unless the mo 
tor is loaded beyond its capacity, the acceler 

O 
of the accelerating magnets 3, 14 and 15. 
Thus it is seen that the acceleration of the 
notor lightly and heavily loaded is entirely 
aut) natic, and for the loaded conditions the operation of the auxiliary magnets 27. 
and 28 is automatically selective as to 

15 

20 

whether one or both of the said magnets will 
operate. . . -a, - 

In elevator apparatus it is desirable that for light loads the maximum speed and 
quickest acceleration commensurate with 
good practice be attained, and also that for 
heavier loads, adequate provision be made 
for automatic acceleration of the motor. 
Various modifications, and arrangements of the auxiliary magnets are contemplated 

25 by my invention and Figs. 2 to 6, inclusive, 
... show some of the most evident embodiments thereof. In Fig.2 an accelerating magnet 
40 is connected around both of the high 
temperature coefficient resistances 16 and 17 
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proper succession. 

40 

in series and the contacts 31 and 32', and 
33 and 34, are joined in succession in the 
ordinary way when the potential drop across 
the two resistances in series reaches a pre 
determined value. Fig. 3 shows the two 
magnet windings 27 and 28 connected in 
parallel across the two resistances 16 and 
17 and so designed that they operate in the 

su h. In Fig. 4 one magnet 
winding 27 is connected around resistance 
16, and the other magnet winding 28' is 
connected around the two resistances 16 and 17 in series. Or the two magnets 27 and 
28 may be connected in series (Fig. 5) or in parallel (Fig. 6) around one of the high 

45 

50 

temperature coefficient resistances. In other 
respects the contacts, resistances, and con 
nections are the same or similar to those 
shown in the preferred embodiment (Fig.1). 
Although I have thus shown and de 

scribed my invention, I desire not to be 
limited to the conistruction, combination and 

55 

arrangement herein set forth, as it is evident 
that those skilled in the arts to which this 
invention appertains may make various 
changes without departing from the spirit 
and scope thereof. 

60 
tional starting resistance therefor, 

What I claim and desire to secure by Iet 
ters Patent of the United States is:-- 

1. In motor controlling apparatus, the 
combination with an electric motor, of sec parts 
thereof being of relatively high temperature 
coefficients, electro-responsive accelerating 
devices, and means dependent upon the in- --...-- 

65 crease of potential drop in said high tem- I combination with an electric motor, of sec- 130 

tional starting resistance therefor, pal 
thereof being of relatively high and low. 

ation is effected by the successive operation 

988,277 
perature coefficient resistances to effect suc 
cessive strengthening of the said accelerat 
ing devices. . . 

2. In motor controlling apparatus, the 
combination with an electric motor, of see parts 

temperature coefficients, means for cutting 
out said resistance gradually as the motor 
increases in speed, and means dependent 
upon increase of potential drop in said high 
temperature coefficient resistance tending 
successively to expedite the operation of said 
cutting out means. . . . . . . 

3. In motor controlling apparatus, the 
combination with an electric motor, of sec 
tional starting resistance therefor, parts 
thereof being of relatively high, and low 
temperature coefficients, means for cutting 
out said resistance gradually as the motor 
increases in speed, and means dependent 
upon increase of potential drop in said high 
temperaturer coefficient resistance tending 
successively to expedite the operation of said 
cutting out means when the motor does not. 
start or does not increase in speed sufficiently 
to cause the operation of said cutting out 
means. . 4. In motor controlling apparatus, the 
combination with an electric motor, of sec 
tional starting resistance therefor, parts thereof being of relatively high and low 
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temperature coefficients, electro-responsive . 
resistance cut-out devices dependent for op 
eration upon the speed of the motor, and electro-responsive magnets dependent for 
energization upon the increase of potential 
drop in said high temperature coefficient re 
sistances and operative successively to 
strengthen the energization of the electro 
responsive resistance cut-out devices. 

5. In motor controlling apparatus, the 
combination with an electric motor, of sec 
tional starting resistance therefor, parts 
thereof being of a relatively high tempera 
ture coefficient, electromagnetic resistance 

00 
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cut-out devices to short-circuit portions of 
the starting resistance, and means dependent 
upon the variation of potential across the 
high temperature coefficient resistances auto 
matically to effect successive strengthening 
of the said electromagnetic devices. 

6. In motor controlling apparatus, the 
combination with an electric motor, of sec 
tional starting resistance therefor, parts 
thereof being of relatively high tempera 
ture coefficient, electromagnetic resistance 

115 

20 

cut-out devices connected across the motor 
armature, and magnets connected to the 
terminals of the high temperature coeffi 
cient resistances operative selectively to in 

125 
crease the magnetism . of the said cut-out 
devices when the load on the motor is large. 

7. In motor controlling apparatus, the 

  



0. 

15 

20 

25 

986,277 

tional starting resistance therefor, parts 
thereof being of relatively high tempera 
ture coefficient, electromagnetic resistance 
cut-out devices connected across the motor 
armature, and magnets connected around 
the high temperature coefficient resistances 
operative selectively, automatically and suc 
cessively to strengthen said electromagnetic 
devices when the load on the motor exceeds a predetermined value. 

8. In motor controlling apparatus, the 
combination of an electric motor, accelerat 
ing magnets, resistance in series with said 
accelerating magnets in a circuit across the 
motor armature, Sectional starting resistance, 
sections thereof being of high temperature 
coefficient and connected in series, electro 
magnets connected to the sections of high 
temperature coefficient resistance so as to be 
dependent for energization upon the drops 
of potential in said sections, and switches 
operated by the electromagnets after cur 
rent flows through said sections a prede 
termined length of time successively to re 
duce the resistance in series with the acceler 
ating magnets. 

9. In motor controlling apparatus, the 
combination of an electric motor, accelerat. 
ing magnets connected in series, resistance 
in series with said magnets in a circuit con 
nected directly across the motor armature, 
starting resistance in series with the motor 
armature, sections thereof being of com 
paratively high temperature coefficient, ad 
ditional resistance, a magnet connected to 
terminals of one of said sections and opera 
tive to insert the additional resistance in 
parallel with the first named resistance when 
the motor does not accelerate with a pre 
scribed load, and another magnet connected 
to terminals of another of said sections and 
operative selectively to further increase the 
energizing current in the said accelerating 
magnets. 
In testimony whereof. I have signed my 

name to'this specification in the presence of 
two subscribing witnesses. 

ERNEST L. G-ALE, Sr. 
Witnesses: 

EDWARD H. STEELE, 
- GEORGE D. Rose. 
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