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My invention relates to centrifugal switches 

and has for an object the provision of a simple, 
reliable and inexpensive centrifugal switch which 
operates as a function of speed and which indi 

scates the direction of rotation. 
In applying an axle-driven generator to rail 

car service it is necessary to maintain the cor 
rect generator polarity regardless of the direction 
in which the car may be moving. Heretofore the 

10 polarities of small capacity generators have been 
controlled by the movement of the brush holder. 
However, this method of controlling the polarity 
is not readily applicable to generators of large 
size, such for example of a size sufficient for air 

5 conditioning service, since the heavy current leads 
cannot readily be designed to give sufficient flexi 
bility to permit the rotation of the brush holder. 

In carrying out my invention in one form there 
of, I provide a centrifugal switch, which is ar 

20 ranged to insure the properpolarity for a genera 
tor irrespective of the direction of rotation of the 
generator, the energization of the generator being 
accomplished only after it is operating at a pre 
determined speed. 

25 For a more complete understanding of my in 
vention, reference should now be had to the 
accompanying drawing wherein I have shown in 
Fig.1 a switch embodying my invention whilst 
in Fig. 2 I have shown a view taken on the lines 

30 2-2 of Fig. 1 with a control circuit diagram 
natically applied to the contacts of the cen 
trifugal switch. s 

Referring now to the drawing, I have shown 
my invention in One form as applied to the control 

35 of the polarity of an axle driven generator 10, 
the switch being applied to one end of the gener 
ator shaft 12. In order to control the polarity of 
the generator 10 in accordance with the direction 
of rotation of the generator shaft 12, a spring 14 

40 has one end 16 resting against a plate 18 which 
is secured to an end plate 20, the plate 20 being 
suitably secured to the shaft 12 as by means of 
a set screw 22. The opposite end 24 of the spring 
14 bears against a plunger 26 slidably mounted on 

45 a cylindrical extension 28 of the plate 18. The 
outer face of the plunger 26 bears against a 
friction disk 30 formed of suitable material and 
supported by a switch member 32 arranged for 
both rotational and longitudinal movement. As 

50 shown, the spring 14 maintains the switch mem 
ber 32 in its left-hand position so that a contact 
plate 34 mounted on an insulating member 34a. 
supported from the switch member 32 is held in 
spaced relation with three cooperating stationary 

55 contacts 35, 36 and 37. In order to provide for 

the longitudinal movement of the Switch member 
32 a cylindrical extension 40 of the Switch member 
32 slidably nests within a cylindrical member 42, 
a compression spring 44 being mounted between 
the opposite ends of the cylindrical members 40 
and 42 so as to urge the switch member 32 and 
the friction disk 30 against the end of the plunger 
26. By means of the ball bearings 48 the switch 
member 32 can be rotated with a minimum 
amount of frictional resistance, the member 42 
being secured to the inner race, 48a of the ball 
bearing assembly. - 
ASSunning now that the shaft 12 is rotated in a 

clockwise direction, it will be observed that the 
end member 20, the plate 18 and the plunger 26 
are rotated with it, the rotation of the plunger 
26 being insured by a pair of lever arms 50 and 
52 secured to the plunger 26 and arranged to nest 
within notches 54 and 55 provided in a pair of 
contrifugal weightS 56 and 58, the weights being 
secured to ledges 18a formed integrally with the 
plate 18. As the plunger 26 is rotated, the fric 
tional drag exerted on the disk 30 of the switch 
member 32 causes the Switch member to be rotated 
in a clockwise direction. It should again be ob 
served that the movable connecting plate 34 is 
in spaced relation with the stationary contacts. 
As soon as the connecting plate 34 has been ro 
tated from the position shown in Fig. 2 to a po 
sition wherein it is opposite the stationary mem 
bers 35 and 36, an outwardly extending projection 
60 carried by the insulating member 34a strikes 
against a corresponding projection 61 forming a 
part of a cylindrical member 62 secured to the 
end shield of the generator or stationary sup 
port 63. The outer race 64 of the ball bearing 
and the member 62 are rigidly mounted within a 
boss 65 of the end shield by means of screws 66 
which extend through a cover plate 67 into thread 
ed engagement with member 62. The cover plate 
is seated in an annular recess formed in the end 
shield 63. 
As the speed of the generator shaft 12 is in 

creased centrifugal force is developed by the 
weights 56 and 58 which tends to overcome the 
force of the spring 14. When a predetermined 
speed is reached the Weight 56 moves in a clock 
wise direction about its pivot 74 which pivot is 
Supported on members 180, whilst the weight 58 
moves in a counterclockwise direction about the 
same pivot. Each of said weights is provided 
respectively with projections 75 and 76 which 
bear against rollers 77 and 78 carried by the arms 
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is consequently operated in a right-hand longi 
tudinal direction to break the frictional driv 
ing connection with the friction disk 30, the spring 
44 thereupon operating the movable switch mem 
ber 32 in a right-hand direction to complete a con 
nection by the conducting plate 34 between the 
stationary contacts 35 and 36. 

Since the plunger 26 and the friction disk 30 
forming the driving connection are disengaged 
upon the attainment of the predetermined speed . 
of the generator shaft 12, it will be observed that 
there are no frictional losses or any frictional 
Wear On the parts for all operations of the gen 
erator above the predetermined speed. Further 
more, since the switch contacts are not operated 
until after a predetermined speed is reached the 
generator field winding is not energized until 
the predetermined speed has been attained. 

Referring to Fig. 2 of the drawing, it will be 
observed that the field winding 10f of the gener 
ator 10 is controlled by a pair of direction Switches 
80 and 81, the operating coils 82 and 83 of which 
are controlled by the Speed and directional switch. 
Thus for example, if it is assumed that the con 
ducting plate or bridging contact 34 completes 
a connection between the stationary contacts 36 
and 37 a circuit can be traced from the positive 
Source of Supply 86, stationary contact 36, con 
ducting plate 34, stationary contact 37, conductor 
87, operating coil 82 of the direction switch and 
to the negative source of Supply. The direc 
tion switch 80 is thereupon operated to the closed 
position to energize the field winding 10f through 
a circuit which may be traced from the positive 
Source of Supply 86, by conductor 89, contacts 
90, conductors 91 and 92, field winding 10f, con 
ductor 93, contacts 94 and by conductor 95 to the 
negative source of Supply 88. 

Similarly, if it be assumed that the bridging 
contact 34 completes an energizing circuit through 
the stationary contact members 35 and 36the di 
rection Switch 81 completes an energizing circuit 
for the field Winding 10f with its polarity reversed. 
Therefore, the generator 10 always causes a cur 
rent to flow to its load, for example the bat 
tery 96, in the same direction irrespective of the 
direction of rotation of the generator armature. 
While I have shown a particular embodiment 

of my invention, it will be understood, of course, 
that I do not wish to be limited thereto since 
many modifications may be made, and I, there 
fore, contemplate by the appended claims to cover 
any Such modifications as fall within the true 
Spirit and scope of my invention. 
What I claim as new and desire to secure by 

Tetters Patent of the United States, is:- 
1. In combination, a speed, and directional 

Switch comprising a plurality of direction select 
ing contacts, biasing means normally biasing 
Said contacts to a circuit-interrupting position, 
means mounting said biasing means for rotation, 
centrifugal means operatively associated with 
said biasing means for operating said biasing 
means to release said contacts, friction means 
forming a driving connection between said bias 
ing means and said contacts for producing dif 
ferent circuit-controlling connections between 
Said contacts in response to the direction of ro 
tation of said friction means, means for biasing 

: Said contacts to a circuit-closing position, said 
centrifugal means disengaging said frictional 
driving connection when said switch is rotated 
at a predetermined speed. 

5 2. A speed and directional switch comprising 

1,959,178 
a plunger arranged for longitudinal movement 
between predetermined limits, a spring for bias 
ling said plunger to one of said limits, centrifugal 
means Operatively aSSociated with said plunger 
for Operating said plunger to the other of said 
limits against Said bias, circuit-controlling means 
Operable between open and closed circuit posi 
tions and normally biased to one of said positions, 
a friction plate Operatively engaged by said plung 
er, means mounting said friction plate on said 
circuit controlling means for maintaining said 
circuit-controlling, means in the other of its po 
sitions against said bias and for forming a fric 
tional driving connection between said plunger 
and Said circuit-controlling means, and means 
permitting relative movement of said circuit-con 
trolling means in accordance with the direction 
of rotation of said friction means whereby said 
circuit-controlling means is operated in accord 
ance With the direction and the speed of rotation 
of Said centrifugal means. 

3. An attachment for a generator comprising 
an end plate, means for securing said plate to 
one end of said generator shaft, a pair of cen 
trifugal weights, means for supporting said 10) 
Weights from Said plate, a plunger normally 
biased to one position and operable by said 
Weights to a second position, means connecting 
said plunger for rotation with said plate, circuit 
controlling means operatively associated with 105 
Said plunger, friction material interposed be 
tween the face of said plunger and said circuit 
controlling means to form a frictional driving 
connection between said plunger and said circuit 
controlling means, means for permitting a ro 
tational movement of Said circuit-controlling 
means between predetermined limits, means re 
Sponsive to the rotation of Said circuit-control 
ling means for completing different circuit-con 
trolling connections, means permitting longitu 
dinal movement of said circuit-controlling means 
between predetermined limits for disabling said 
connecting means whereby upon Operation of 
said generator said circuit-controlling means is 
rotated to one or the other of its positions and 120 
is thereafter Operated to One or the other of said 
circuit-controlling positions after said generator 
has attained a predetermined speed of rotation, 

4. In combination, an axle-driven generator 
provided with an end shield, a plate, means for 
driving said plate at the same speed and in the 
Same direction as said axle-driven generator, a 
plunger operable between predetermined posi 
tions, centrifugal weights operatively connected 
to said plate and to said plunger, biasing means 
normally biasing Said plunger to One of its posi 
tions, rollers supported from said plunger and 
engaging said weights for biasing said Weights in 
a predetermined position, circuit-controlling 
means supported from said end shield of said 135 
generator comprising a switch member, friction 
material secured to said member and arranged 
in cooperative relation with said plunger, means 
mounting said switch member for rotational and 
longitudinal movements between predetermined 140 
limits, a predetermined low speed rotation of 
said plunger in one direction rotating said switch 
member to One of its limits and the rotation 
of said plunger in the opposite direction rotating 
said switch member to the other of its limits, 
Said biasing means when said generator is ro 
tating at said predetermined iow speed normally 
maintaining said plunger in engagement with 
Said friction material and said switch member in 150 
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1,959,178 3 
one of its limits, circuit controlling contacts lo 
cated in spaced relation with said switch mem 
ber for completing predetermined circuits in 
accordance with the speed and direction of ro 
tation of said generator, said centrifugal weights 
operating said plunger in a longitudinal direc 
tion from said first position to said second posi 

tion to permit said switch member to move into 
engagement with said stationary contacts and 
to disengage said plunger from said frictional 
material after said generator speed rises above 
said predetermined low speed. 

JACOB W. McNARY, 
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