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To all whom it may concern 
Be it known that I, PAUL ZIMMER, a citi 

zen of the United States, residing at Sche 
nectady, county of Schenectady, State of 

5 New York, have invented certain new and 
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useful Improvements in Automatic Motor 
Starting Rheostats, of which the following 
is a specification. 
This invention: relates to motor-starting 

devices for automatically starting an elec 
tric motor and bringing it up to speed with 
out endangering its coils by the admission 
of too great a current thereto. 
More specifically my invention relates to 

automatic motor starting rheostats in which 
a resistance in series with the motor arma 
ture is gradually and automatically cut out 
as the motor speeds up, and one object of 
my invention is to reduce the energy loss in 
the operating coil of the rheostat. Auto 
matic motor-starting rheostats, as construct 
ed prior to my invention, have been pro 
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vided with a rheostat arm movable over con 
tacts connected to a resistance, and an actu 
ating solenoid to move the arm to cut the 
resistance out of circuit against the tension 
of a retracting spring. In order that the 
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from the full 'off' to the full “on' 
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motor armature. 

put the spring under tension. 

arm may not move too rapidly over the con 
tacts, a dash-pot has been provided to retard 
this movement. The parts are so adjusted 
that it takes the rheostat arm from thirty 
seconds to two or three minutes to move 

posi 
tion, as a more rapid movement of the arm 
would cut out the resistance too rapidly and 
admit a dangerously large current to the 

The actuating solenoid 
being in circuit during this entire period 
until at the end of the movement it is cut 
out by an auxiliary switch, the energy loss 
therein is comparatively large. 

In accordance with my invention I pro 
vide a spring or equivalent means for giv 
ing the arm a bias in a direction to cut out 
the resistance and an operating solenoid to 
move the arm to cut in the resistance and I may also 
provide means, as, for instance, a dashpot, 
to retard the movement of the arm as it 
moves in response to its bias to cut out re 
sistance. When the solenoid has moved the 

55 

arm to the proper position and the spring is 
placed under suitable tension, the solenoid 
is cut out of circuit and the arm returns 
in response to its bias under the retarding 

: influence of the dashpot, if such be pro 
vided. In practice I find that in less than 
one-tenth of a second the core of the solenoid 
is drawn up, the spring compressed and the 
solenoid circuit opened so that a great sav 
ing in the energy consumed is effected. 
Moreover, as the solenoid is in circuit for 
only so short a period, its coils may be of 
wire of much smaller cross-section than 
could be used if it remained in circuit for 
the longer period as the heating is practi 
cally inappreciable. Furthermore, the re 
sistance is always cut out at the same rate 
irrespective of variations of voltage. 
Another object of my invention is to pro 

vide a simple, durable and reliable auto 
matic motor-starting rheostat which shall 
be inexpensive to manufacture. 
These and other objects of the invention 

will more fully appear in the following de 
scription. . 
The novel features of my invention will be 

definitely indicated in the claims appended. 
hereto. 
In the accompanying drawings, I have 

illustrated diagrammatically two embodi 
ments of my invention but it must be under 
stood that the principles of my invention as 
set forth in the claims are also applicable to 
automatic starting devices widely different 
therefrom. - 

In the drawings, therefore, Figure 1 is a 
diagrammatic elevation partly insection of 
one form of my invention; and Fig. 2 is a 
similar view of a modified form. 

Referring first to Fig. 1 of the drawings, 
1 indicates a rheostat arm pivoted at 2 and adapted to engage a plurality of contact 
studs 3, which are connected at intervals to 
a resistance 4. The arm 1 is moved over the 
stilds 3 by a member 5 which constitutes- the 
core of a solenoid 6. Coiled about the core 
5 is a spring 7 which is adapted to be com 
pressed between one of the heads of the 
solonoid and a washer 8 secured on the core. This spring renders the action of the arm 
and core more positive than as if the force 
of gravity were depended upon to return 
them, and in some cases, therefore the spring may be dispensed with. The lower 
end of the core 5 forms the piston of a dash 
pot 9, which is arranged in any usual mar 
ner to retard the movement of the piston 
into the cylinder of the dash-pot, bit is per 
mitted to be drawn out of the cylinder 
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freely. The position of the rheostat arm 1 energy, and 23 a line switch which may be 
illustrated in the drawing is that which it 
occupies when all circuits are open and also 
when all circuits have been closed and the 

5 resistance cut out and the motor is runnin at normal speed. If the motor is at rest, an 
it is desired to start it, circuit is closed. 
through the solenoid 6, which draws up the 
core 5 immediately, as the dash-pot 9 does 
not act to retard this movement, thus put 
ting the spring 7 under compression. This 
moves the rheostat arm 1 back to the posi 
tion in which the maximum resistance is cut 
into the motor circuit, and an auxiliary 
switch then operates to close the motor cir 
cuit and open the circuit of the actuating 
coil 6. When this occurs the spring 7 moves 
the arm back to the “on” position but this 
movement is a slow one as it is retarded by 
the dash-pot and therefore the resistance is 
gradually cut out of the motor circuit and 
the motor is brought up to speed without 
danger of injury, thereto. 
The auxiliary switch for closing the mo 

tor circuit and opening the circuit of the 
actuating coil 6 comprises two pivoted 
switch-blades 10 and 18 arranged to enter 
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two switch-clips 11 and 20. Blade 10 is pro 
vided with an extension 12 on the other side 
of its pivot which extends into the path of 
movement of a projecting portion 13 of the 
washer 8. The projection i3 is insulated 
in any suitable manner, as by a strip of 
fiber 14. The blade 10 carries an armature 

et 
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85 15 which coöperates with a retaining magn 
16 mounted in position to hold the blade 10 

et is energized and the end when the magnet 
of the blade is in the clip 11. A retracting 
spring 17 has one end attached to the blade 
10 and the other to a fixed post, and serves 
to return the blade to the position shown in 
full lines when the retaining magnet 16 is 
deenergized. The blade 10 controls the mo 
tor circuit, and in order that the circuit of 
solenoid 6 will not be opened until the rheo 
stat arm 1 has reached the full “off” posi 
tion, and to obtain a quick break of the sole 
noid circuit, I provide a second blade 18 
pivoted at the same point as the blade 10, 
and arranged to be actuated by the blade 
10 just as it reaches its final position. Blades 
10 and 18 are connected by a spring 19, and 
a switch-clip 20 is mounted in position to 
be engaged by them when in the retracted 
position. The ends of blades 10 and 18 are 
cut off at such an angle that just as the 
blade 10 is reaching its final position, the 
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two edges come into engagement and blade 
18 is forced out of switch-clip 20 against the 
clamping action of the clip, where pon 
spring 19 snaps it quickly to the position 
shown in dotted lines where it is retained 
by no-voltage magnet 16. 
21 and 22 indicate positive and negative. 

65 mains from a source of supply of electric 

located at a point distant from the motor, if 
desired. 
24 and 25 indicate the armature and field 

, respectively of an electric motor which is 70 
to be automatically started by the rheostat. 
The circuit of the motor armature 24 is com 
pleted from the main 21 through the arma 
ture, so much of resistance 4 as is cut in cir 
cuit by the rheostat arm, through the arm 75 
1, and if desired, through an overload coil 
26 controlling the no-voltage release magnet 
16, to the switch-clip 11. Switch-blades 10 
and 18 are connected to the negative main 
22, so that when the blade 10 enters clip 11, 80 
the armature circuit is closed. The field 25 
of the motor is connected across the lines so 
that the motor field is energized as soon as 
switch23 is closed. The actuating coil 6 is connected between the pesitive main 21 and 85 
the switch-clip 20 so that when the blade 18 
leaves the clip 20, the circuit of the coil is 
opened, - 
The operation of the device as thus con 

structed will now be described. 
In order to start the motor, the line switch 

23 is closed, thus closing the circuit of the 
motor field 25 and the actuating coil 6 and 
the latter, being energized, draws up the 
core 5 to compress spring 7 and set the parts 95 
in position for starting. This movement is 
a very rapid one, as it is not retarded by the 
dashpot 9. Drawing core 5 up, pulls the 
rheostat arm 1 back over the contacts until 
it is in engagement with the first stud 3, 100 
or if desired, an open-circuiting stud or seg 
ment so that it is now safe to close the motor 
circuit. Also, when core 5 moves upward, 
the projection 13 on the washer 8 engages - 
the extension on the end of blade 10, ty; 05 
the blade on its pivot against the tension of 
spring 17 until it enters the clip 11, where 
it is held by the retaining magnet 16 which, 
as is seen, is connected across the lines. As - blade 10 is nearing its final position, it 10 
forces the blade 18 out of clip 20, and 
spring 19 quickly draws blade 18 up to it, 
so as to give a quick-break of the circuit of 
solenoid 6 at the clip 20. When this occurs 
the spring 7 moves the core 5 back to its 115 
original position, thus moving the rheostat 
arm over the contacts 3 to cut the resist 
ance 4 out of the circuit of the motor ar 
mature 24, but this movement is a slow one. 
as movement of core 5 in this direction is 20 
retarded by the dash-pot 9. The dashpot 
may be so constructed as to give any desired 
time interval between the “on” and * off 
positions. It is evident, therefore, that the 
operating solenoid 6 is in circuit only for a 125 
very short interval, so that there is little loss 
of energy in the operating coil and the wire 
from which it is wound may be of much 
smaller cross-section than would be permis 
sible if the coil were allowed to remain in 3 
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circuit longer. In the event of an open 
circuit or an abnormal fall in the voltage, 
the retaining magnet 16 would release blade 
10, and spring 17 would retract the blade, thus opening the motor circuit at the Switch 
clip 11. In the event of an overload, coil 
26 would raise its core, thus opening the cir 
cuit of the magnet 16 with the same result. Fig.2 shows an automatic motor-starter 10 embodying my invention, but differing in 
details of construction from that shown in 
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20 
31 instead of the switch of the double-blade 

25. 

30 

Fig.1. This form of my invention possesses 
the advantages that it is somewhat simpler 
and somewhat cheaper to construct than 
that shown in Fig. 1. Instead of the spring 
7 coiled about the core 5, a spring 30 coiled 
about the pivot of the rheostat arm 1 is en ployed. The auxiliary switch for closing 
the motor circuit and opening the circuit of 
the operating coil consists of a single blade 
type, and a spring 32 coiled about the pivot 
of this blade is employed to retract the arm. 
Two contacts 33 and 34 are mounted at the 
limits of movement of the arm 31, and a bridge of fiber 35 is provided to support the 
switch-arm when moving from one contact 
to the other. In order to maintain the con 
tinuity of the operating coil circuit until the 
arm 31 reaches the “on” position and then 
effect a quick break of the circuit, a pivoted 
contact arm 36 is provided having springs 
37 and 38 coiled about its pivot and acting 
on the arm in opposite directions to nor 35 

45 

mally center it in the position illustrated in 
the drawing. One terminal of the operat 
ing coil-6 is connected to the contact 33 and 
also to the contact arm. 36. Arm 36 is so 
positioned that it is engaged by the switch 
arm 31 before the latter leaves the stud 33, 
in order to maintain the continuity of the 
operating coil circuit, and it is of such a 
length that it is released by the switch arm 
31 and snaps back to its normal position 
just as the arm reaches its final position 
where it is held by the retaining magnet 16. 
If necessary the contact. 33 may be elon 
gated into the form of a segment so that 
when arm 31 is retracted to the “off’ posi 
tion against a stop 39, it will not release the 
arm 36 and permit it to be returned to its 
normal position until the arm 31 engages 
contact 33. In the drawing I have shown 
the magnet 16 connected in series with the 55 motor field 25 across the lines, instead of 
directly across the lines, as in Fig. 1; and 
no overload coil is shown in this figure. The 
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arrangement of these parts may be changed 
as desired. . The operation of this embodi 
ment of my invention is essentially the same 
as that shown in Fig. 1. On closure of the 
line switch, the circuit of the operating coil 
6 is closed fron) main 21 through the coil to 
contact 33 and through switch arm 31 to 
main 22. The coil 6, being energized, draws 

tion in its application to resistance as dis 

a 
up its core 5, thus moving arm 1 to the “off 
position. As it is drawn up, the insulated 
projection 13 on the core engages the ex 
tension of switch arm 31 and turns the arm 
on its pivot. Before leaving the stud 33, 
arm 31 engages the spring-positioned con 
tact arm 36, so that the operating coil cir 
cuit is maintained closed as the switch arm 
moves toward contact 34. Just as the arm 
reaches its final position, where it is held 
by the magnet 16, and where it closes the 
circuit of the motor armature 24, it disen 
gages the contact arm 36 and the latter is 
returned to its normal position by the 
spring 37, so that the operating coil circuit 
is now open. This is the position illustrated in the drawing. The spring 30 now moves 
the arm 1 back over the contacts 3 to cut the 
resistance out of the circuit of the motor 
armature, and as the dashpot 9 retards this 85 
movement, the current is admitted to the 
motor armature at just the proper rate. 
Other modifications than those, which I 

have shown may be employed and it should - 
be understood that I do not limit my inven-90 
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tinguished from reactance or transformer 
coils nor to the particular arrangement or 
construction of my device, but only as it is 
limited by the scope of the claims annexed 
to and forming a part of this application. 
What I claims as new and desire to secure 

by Letters Patent of the United States, is 
1. An automatic rheostat comprising an 

arm movable to vary the resistance in cir-100 
cuit, means for moving the arm to cut out 
the resistance, an electro-magnetic device to 
automatically set the arm in position for 
starting and put said means in an operative 
position, and means for de?nergizing said 105 
device when the actuating means has been put into operative position. . . . . . . 

2. An automatic rheostat comprising an 
arm movable to vary the resistance in cir 
cuit, a spring to move the arm in a direction 11 
to cut the resistance out of circuit, an elec 
tromagnetic device for putting the spring 
under tension, and means for deemergizing 
said device when the spring has been put 
under tension. L5 

. 3. An automatic rheostat comprising an 
a rin movable to vary the resistance in cir 
cuit, a spring to move the arm in a direction 
to cut the resistance out of circuit, means to 
retard movement of the arm in that direc- 128 
tion, a solenoid for putting the spring under 
tension, and means to cut the solenoid out 
of circuit to definergize the same when the 
spring has been put under tension. . 

4. An automatic rheostat comprising an 125 
arm movable to vary the resistance in cir 
cuit, a spring to move the arm in a direction 
to cut the resistance out of circuit, an elec tromagnetic device for putting the spring 
under tension, and means for effecting a 130 
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quick break of the circuit of said device to 
deenergize the same when the spring has 
been put under tension. 

5. An automatic rheostat comprising an 
arm movable to vary the resistance in circuit, 
a spring to move the arm in a direction to 
cut the resistance out of circuit, means to 
retard movement of the arm in this direc 
tion, electrically controlled devices for put 
ting the spring under tension, and means 
for rendering said devices inoperative when 
the spring has been put under tension. 

15 
6. An automatic rheostat comprising an 

arm movable to vary the resistance in cir 
cuit, a spring to move the arm in a direction 
to cut the resistance out of circuit, electri 
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cally controlled devices for moving the arm 
in a direction to cut in the resistance and 
for putting the spring under tension, and 
means for rendering said devices inopera 
tive when the resistance, has been cut into 
circuit. 7. An automatic rheostat comprising an 
arm movable to vary the resistance in cir 
cuit, a spring to move the arm in a direction 
to cut out the resistance, an electromagnetic 
device for moving the arm in a direction 
to cut in the resistance and for putting the 
spring under tension, a dash-pot arranged 
to retard movement of the aim in a direc tion to cut out the resistance but permit 
free movement of the arm in the opposite 
electromagnetic device when the resistance 

35 . . . . . 
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the spring has been put under tension. 
45 

55 

(30 

direction, and means for deemergizing said 
has been cut into circuit. . - 

S. An attomatic rheostat for an electric 
motor comprising an arm movable to vary. 
the resistance in the motor circuit, a spring 
to move the arm in a direction to cut out 
the resistance, electrically controlled devices for putting said spring under tension and 
then closing the motor circuit, and means 
for rendering said devices inoperative when 

9. An automatic rheostat for an electric 
motor comprising an arm movable to vary 
the resistance in the motor circuit, a spring 
to move the arm in a direction to cut out. 
the resistance. electrically controlled devices 
for moving the arm to cut in the resistance 
and for putting the spring tindel' tension. 
means for closing the motor circuit wlien 
the resistance has been cit in. and teams 
for rendering said devices inoperative when 
the resistance has been cut into circuit. 

10. An automatic rheostat for an electric 
motor comprising an aim movable to vary 
the resistance in the motor circuit, a spring 
to move the arm in a direction to cut out the 
resistance, a solenoid for moving the arm 
to cut in the resistance, and for putting the 
spring under tension, a switch operated by 
the solenoid to close the motor circuit when 
Copies of this patent may be obtained for 
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the resistance has been cut in, means for de energizing the solenoid when the resistance 
has been cut in, and a dash-pot to retard 
movement of the arm to cut out the resist 
alCe. 

11. An automatic rheostat for an electric 
motor comprising an arm movable to vary 
the resistance in the motor circuit, a spring 
to move the arm in a direction to cut out the 
resistance, a solenoid for moving the arm 
to ctit in the resistance and for putting the 
spring under tension, a switch operated by 
the solenoid to close the motor circuit when 
the resistance has been cut in, means, oper 
lated by the solenoid for opening the sole 
noid circuit with a quick-break when the 
resistance has been cut in, and means to re 
tard movement of the switch arm to cut 
out the resistance. - . 

12. An automatic motor starter coni pris 
ing a series of contacts, a circuit-controlling 
element therefor having a bias to running 
position an electrically controlled device 
for moving said element to starting position 
and means for de&nergizing said device 
when said element reaghes the starting posi 
tion. 13. An automatic motor starter compris 
ing a series of contacts, a circuit-controlling 
element therefor having a bias to running 
position, an electrically controlled device for 
moving said element to starting position, 
means for closing the motor circuit when 
the said element reaches starting position 
and simultaneously de&nergizing said elec 
trically-controlled device. 

14. An automatic motor starter compris 
ing a series of contacts, a circuit-controlling 
element therefor haying a bias to running 
position. an electrically controlled device for moving said element to starting position, 
means for deónergizing said device when 
said element reaches the starting position. 
and means for retarding said controlling 
element as it noves toward running posi 
tion. - 5. An automatic motor starter compris 
ing a series of contacts, a circuit-controlling 
element therefor having a bias to running 
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position. an electrically controlled device for moving said element to starting position, 
means for closing the motor circuit when 
the said element reaches the starting posi 
tion and simultaneously deónergizing said 
electrically controlled desice, and means for retarding said controlling element as it 
noves toward running position. 
In witness whereof, I have hereunto set 

my hand this 8th day of February 1905. 
PAUL ZIMMER. 

Witnesses: BENJAyrIN B. Hu LL 
HELEN ORFORD. 

five certs esch, by addressing the " Commissioner of Patents, 
washington, D.C." 
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