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This invention relates to an improvement in 
cut out switches for split phase induction motors, 
and particularly to a switch adapted to auto 
natically cut out the starting windings and to 

5 shunt out a reactance coil after the motor has at 
tained a predetermined speed. 
One of the objects of this invention is to pro 

vide an improved automatic switch to shunt out 
a reactance coil which is arranged in circuit with 

10 the main windings at starting and at low speed. 
Another object of this invention is to provide 

improved mechanism automatically operable at 
substantially the same time to cut out the starting 
windings and shunt out a reactance coil in an 

5 induction motor. 
Other objects will be apparent fron the follow 

ing detail description and the accompanying 
drawings. 

Fig. 1 is a circuit diagram of an induction motor 
20 including the switches Organized in accordance 

with this invention, with the switch connections 
in the positions assumed at starting and at low 
speeds. 

Fig. 2 is a view similar to Fig. 1 with the switch 
25 connections in their positions at high speeds. 

Fig. 3 is a side elevation of the switch mecha 
nism. 

Fig. 4 is a vertical section on line 4-4, Fig. 3. 
Fig. 5 is a vertical section on line 5-5, rig. 3. 

0 The invention can best be described by first 
describing the motor circuits and the switch 
connections. In this preliminary description ref 
erence may be made principally to Figs. 1 and 2 in 
which are shown diagrammatically the windings, 

ss their connections and the switch connections. 
Fig. 1 illustrates the positions of the switch ter 
minals at starting and at low speeds, and Fig. 2 
at high speeds. 
The secondary of the motor may comprise the 

ordinary squirrel cage arnature 1. The primary 
comprises the main windings 2 and the auxiliary 
starting windings 3. A reactance coll 4 is con 
nected in series with the main windings 2. As 
specifically illustrated in the drawings, one main 
line lead 5 is connected to one side of one winding 
2 and the other main line lead 6 is connected 
to one side of the reactance coil 4. The leads 7 
and 8 are provided on each side of the reactance 
coil 4 and connected respectively to the terminals 
9 and 10. A conductor bar 11 is provided to con 
nect the terminals 9 and 10 and thus shunt out 
the reactance coil 4. The details of the mecha 
nism for automatically accomplishing this re 
sult will be more particularly described in later 

55 paragraphs. 
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The auxiliary windings 3 are connected in series 
to the leads 5 and 6 through a switch including 
the terminals 12 and a conductor ring 13. The 
arrangement is such that at starting and at low 
speeds the conductor ring 13 connects the termi- 60 
nals 12, thus putting the auxiliary windings 3 in 
circuit with the main leads 5 and 6, and the bar 
11 is retained away from the terminals 9 and 
10, so that the reactance coll 4 is in circuit with 
the main windings. Upon an increase in speed, 85 
mechanism is provided which will be presently 
described, that automatically causes the con 
ductor ring 13 to move away from and break con 
tact between terminals 12, and to move the con 
ductor bar 11 into contact with the terminals 9 70 
and 10, thus shunting out the reactance coil 4. 
The utility of the auxiliary windings and the re 
actance coil in starting is well known and need 
not be described in detail. 
In the drawings, Figs. 3, 4 and 5, representing is 

the details of the switch mechanism, an armature 
core 14 is secured to and supported by a shaft 15. 
A sleeve 16 mounted on One end of the shaft 15 
carries a disk 17 of non-conductive material 
which in turn supports the conductor ring 13 con 
centric with the armature shaft, and adapted to 
contact with the terminals 12. 
A yoke element 19 includes a central sleevepor 

tion 20 rigidly secured to and about the sleeve 
16, an annular flange 21 which fits against the 
non-conductive disk 17, and the inclined legs 22 
which have bifurcated ends 23 fitting about and 
guided by the pins 24 secured to the armature 
core 14. A spiral spring 25 fts about the sleeve 
16 and the sleeve portion 20 of the yoke element 
and has one end abutting the flange portion 21 of 
the yoke element and the other end abutting the 
armature core 14. An outer flange 26 on the 
sleeve 16 together with the flange 21 on the yoke 
element 19 serves to hold and position the non 
conductive disk 17 and its supported conductor 
ring 13. It will thus be seen that tha conductor 
ring 13 is normally held in extended position away 
from the arnature core 14, but by pressure upon 
the inclined portions 22 of the yoke element 19 the 100 
conductor ring 13 will be withdrawn inwardly 
towards the armature core against the tension of 
the spring 25. 
A pair of levers 27 are each fulcrumed on a 

pin 28 which is secured to the armature core 14. 105 
Each of the levers 27 has an arm. 27a, which rests 
upon the inclined portion 22 of the yoke element, 
and a weighted arm. 29. A spring 30 holds the 
lever normally in a position in which the edge of 
the arm. 27a engages the pin 24. Upon rotation 10 
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2 
of the armature, the arm 29 of the lever 27 tends 
to Swing outwardly against the tension of the 
spring 30, causing the arm 27 a to press against 
the inclined portion 22, thus withdrawing the 
conductor ring 13. 
A plate 31 formed of non-conductive material 

is secured to the inner side of the end plate of 
the motor and carries the overhanging terminals 
9 and 10 which are attached, respectively, to the 
leads 7 and 8. A yoke member 32 is resiliently se 
cured to the plate 31 and comprises a top member 
33 of non-conductive material and a pair of legs 
34 of resilient conductive material which have 
ends bent over and secured to the plate 3 by 
screws 35, as best shown in Fig. 3. Each of the 
legs 34 supports a terminal 12 adapted to contact 
with the conductor ring 13. The lead 5 is at 
tached to one of the legs 34 and a lead 36 con 
nected to one side of the auxiliary windings is at 
tached to the other leg 34. Thus, when the 
conductor 13 forms a connection between the 
terminals 12 the auxiliary windings are connect 
ed in circuit to the main leads. 
The plate 33 carries at its upper end the con 

ductor bar 11 adapted to contact with the termi 
nals 9 and 10. The construction and mounting 
of the yoke element 32 is such that when unre 
strained the conductor bar 11 contacts with the 
terminals 9 and 10, thus shunting out the react 
ance coil 4 and this is the position of the switch 
mechanism when the conductor ring 13 is with 
drawn due to the action of the weight 29 flying 
outwardly due to Centrifugal force upon fast ro 
tation of the armature. At starting and at low 
speeds the conductor ring 13 contacts with the 
terminals 12 pressing the yoke element 32 out of 
its normal position So that the conductor bar ll is 
out of contact with the terminals 9 and 10. 

It will thus be seen that in starting the conduc 
tor ring 13 is in contact with the terminals 12 
pressing the yoke element which carries the ter 
minals 12 out of its normal position breaking the 
contact between the terminals 9 and 10 and the 
conductor bar 11. In this position, as illustrated 
in Fig. 1, the auxiliary windings are in circuit with 
the main line leads and the reactance coil 4 is 
in circuit with the main windings. At high 
speeds, due to the action of the weighted arm 29, 
the conductor ring 13 is withdrawn from the 
terminals 12, permitting the yoke member 32 to 
assume its normal position making contact be 
tween the terminals 9 and 10 and the conductor 
bar 11, thus cutting out the auxiliary windings 
and shunting out the reactance coil 4; the posi 
tion of the mechanism being Such as is diagram 
matically illustrated in Fig. 2. 
It is apparent that parts of the invention may 

be used without the whole, and that various. 
changes may be made in the details of construc 
tion within the Scope of the appended claims 
without departing from the Spirit of this inven 
tion. 

I claim: 
1. In an electric motor having a reactance coil 

in circuit with the main Windings on the stator 
and a pair of leads adapted when connected to 
shunt out the coil, a starting Switch comprising 
a terminal attached to each of the leads, a frame 
resiliently mounted on the stator, a conductor 
secured to the frame and adapted in the released 
position of the frame to contact with said ter 
minals, and means On the rotor responsive to cen 
trifugal force adapted at Starting and at low 
speeds to Contact with the frame and hold the 
conductor Out of contact with the terminals and 

1,964,581 
at high speeds to permit the frame to assume its 
released position. 

2. In an electric motor having a reactance coll 
in circuit with the main windings and leads 
adapted when connected to shunt out the react 
ance coil, a starting switch comprising a pair of 
terminals connected to said leads respectively, a 
support resiliently mounted on the stator and 
having a conductor yieldingly held against the 
terminals, a ring concentric with the motor shaft 
and adapted for movement therealong, a resili 
ent member for normally holding the ring against 
the Support to disengage the conductor for the 
terminals, and means responsive to centrifugal 
force induced by rotation of the motor armature 
to withdraw the ring and release the support. 

3. In an electric notor having a reactance coil 
in circuit with main windings and leads' adapted 
when connected to shunt out the reactance coil, 
a starting switch comprising a support resiliently 
mounted on the stator and having a conductor 
yieldingly held against the terminals, a sleeve 
about the motor shaft supporting a ring concen 
tric with the shaft, nowable weights pivotally sup 
ported on the armature of the motor, engaging 
arms on the sleeve and the weights whereby due 
to centrifugal force the weights cause the sleeve 
and the ring to move longitudinally along the 
shaft and release the support. 

4. In an electric motor having a stator, a rotor, 
a shaft, main windings, auxiliary windings, a 
reactance coil in circuit with the main windings 
and leads adapted when connected to shunt out 
the reactance coil, a starting switch comprising a 
frame yieldingly mounted on one end of the 
stator, a pair of terminals connected to said leads 
respectively, a contact member on the support 
yieldingly held in contact with the terminals, a 
plurality of contacts fixed to the frame and 
adapted when connected to close a circuit to the 
auxiliary windings, a conducting ring concentric 
with the shaft and movable therealong adapted 
to engage the contacts and move the frame, and 
means responsive to centrifugal force induced by 
rotation of the armature to move the ring along 120 
the shaft. 

5. In an electric motor having a stator, a rotor, 
a shaft, main windings, auxiliary windings, a 
reactance coil in circuit with the main windings 
and leads adapted when connected to shunt out 125 
the reactance coil, a starting switch comprising a 
non-conductive plate secured to the stator, a sup 
port resiliently mounted on the plate and having 
a plurality of contacts adapted when connected 
to close the circuit to the auxiliary windings, a 

... n terminals secured to the plate and at 
tach J said leads respectively, a conductor se 
cured o the support and adapted when the sup 
port is released to contact with the terminals, a 
conducting ring slidably mounted on the shaft 
and adapted to engage said contacts and to move 
the support out of its released position, and means 
Operable by centrifugal force induced by rotation 
of the rotor to move the ring along the shaft. 

6. In an electric motor having a stator, a rotor, 
a shaft, main windings, auxiliary windings, a re 
actance coil in circuit with the main windings 
and leads adapted when connected to shunt out 
the reactance coil, a starting switch comprising a 
yoke resiliently mounted on the stator and having 
a plurality of contacts adapted when connected to 
close the circuit to the auxiliary windings, a con 
ductor secured to the yoke and adapted when the 
yoke is released to contact with a pair of over 
hanging terminals non-conductively secured to 150 
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he stator and attacned to said leads respectively, 
a conducting ring slidably supported on the shaft 
and adapted for movement therealong, said ring 
being positioned to engage said contacts and to 
move the yoke out of its normal position, and 
means operable by centrifugal force induced by 
rotation of the motor to move the ring. 

7. In an electric motor having a stator, a rotor, 
a shaft, main windings, auxiliary windings, a 
reactance coil in circuit with the main windings 
and leads adapted when connected to shunt Out 
the reactance coil, a starting switch comprising a 
non-conductive plate secured to the stator, a supe 
port yieldingly secured to the plate and having a 
plurality of contacts adapted when connected to 
close a trcuit to the auxiliary windings, a con 
ductors cured to the support and adapted when 
the sup, Jrt is released to contact with a pair of 
Overhanging terminals secured to the plate and 
conductively attached to said leads respectively, a 
conducting ring slidably mounted on the shaft 
and adapted for novement therealong, said ring 
being positioned to engage said contacts and to 
move the support Out of its normal position, res 
lent means to hold the ring in engaging position, 

3 
and means operable by centrifugal force induced 
by rotation of the rotor to withdraw the ring. 

8. In an electric motor having a stator, a rotor, 
a shaft, main windings, auxiliary windings, a re 
actance coil in circuit with the main windings and 
leads adapted when connected to shunt out the 
reactance coll, a starting switch comprising a 
non-conductive plate secured to the stator, a yoke 
resiliently mounted on the plate and having a 
plurality of contacts adapted when connected to 
close a circuit to the auxiliary windings, a con 
ductor secured to the yoke and adapted when the 
yoke is released to contact with a pair of over 
hanging terminals secured to the plate and con 
ductively attached to said leads respectively, a 
conducting ring non-conductively supported by a 
sliding sleeve on the shaft and adapted for move 
ment therealong, said ring being positioned to 
engage said contacts and to move the yoke out of 
its normal position, resilient means to hold the 
ring in engaging position, and means operable by 
centrifugal force induced by rotation of the rotor 
to withdraw the ring. 
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