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This invention relates to electric control devices, tacts 1 and 2 is provided with an inverted L 
and while not limited thereto is particularly ap- shaped bracket 15 fixed to the front face of in 
plicable to frictionally operated switches for use sulating base 12 by a terminal device 16 including 
in alternating current motor control systems to a securing screw located within an opening in 

5 effect control of plugging connections. said insulating base, as shown in Fig. 4. The 80 
The invention has among its objects to provide brackets 15 have contact tips 17-17 fixed to the 

an improved frictionally operated switch for use upper ends thereof, and the movable contact ele 
in systems of the aforesaid character which is of ment 3 is provided with a support 18 having con 
simple, rugged and compact construction. tact tips 19-19 mounted upon the lower face 

9 Another object is to provide a switch of the thereof to cooperate with the former contact tips. 65 
aforesaid character having novel and efficient The upper face of contact support 18 is provided 
friction operating means associated therewith, with spaced lugs 20-20 having openings therein 

Various other objects and advantages of the for receiving pivot pin 4, and as shown in Fig. 3 
invention will hereinafter appear. belt 6 is secured to opposite ends of said contact 

ls. The accompanying drawing illustrates an em- support by screws 21 having clamping plates 22 70 
bodiment of the invention which will now be de- associated therewith. 
scribed, it being understood that the embodiment The spring pressure device 8 includes a verti 
illustrated is susceptible of modification without cally arranged pin 23 carried by a bracket 24 
departing from the spirit and scope of the fixed to insulating base 12 by screws 25. Pin 23 is 

20 appended claims. slidably mounted within openings in spaced for- 75 
in the drawing, . Wardly extending lugs 26 and 27 on bracket 24, 

I Figure 1 is a front elevational view of an en- and the upper end of said pin is located within 
closed frictionally operated switch embodying the an opening in pivot pin 4 and is provided with 
invention, the cover of the enclosing casing being an enlarged head 29 for engaging said pivot pin 

25 removed. on the upper side thereof. Pin 23 is biased to 80 
Figs. 2 and 4 are vertical sectional views taken move downwardly by a coiled spring 30 which sur 

on lines 2-2 and 4-4, respectively, of Fig. 1. rounds said pin and is held under compression 
Fig. 3 is an enlarged fragmentary view, partly between a Washer 31 which abuts the upper lug 26 

in section, of certain of the switch parts shown in on bracket 24, and a washer 32 which abuts a 
80 Fig. 1. cotter pin 33 located within an opening in pin 23. 85 

Pig. 5 diagrammatically illustrates the switch. As shown in Fig. 3 the contact support 18 is slot 
as applied to a plugging control system for induc- ted at 34 to clear the pin 23, and for a purpose 
tion motors. hereinafter set forth the under side of said sup 
The control switch illustrated in the drawing port is provided with a fiat face 35 for coopera 

is includes spaced stationary contacts 1 and 2, and tion with the top face of the upper lug 26 on 90 
a cooperating movable contact element 3 pivot bracket 24. 
ally mounted at a point intermediate said sta- As hereinbefore stated, the drive shaft 7 is ro 
tionary contacts upon a pin 4. The operating tatably mounted within a bearing 14 provided in 
mechanism for contact element 3 comprises a the upper end of casing 9. As shown in Fig. 2 the 
pulley 5 and a belt 6 looped over said pulley and bearing 14 includes spaced ball bearings 36 and 95 
connected to opposite ends of said contact ele- 37 having their inner races mounted upon shaft 7 
ment, said pulley being fixed to a drive shaft , and having their outer races supported within a 
and said belt being held under tension by a spring hollow cylindrical projection 38 extending for 
pressure device 8 associated with pivot pin 4. Wardly from the rear Wall of casing 9. Shaft 7 
The aforementioned switch parts are mounted and its associated ball bearings are held in as- 100 within a box shaped enclosing, casing 9 provided sembled relation within projection 38 by a re 

with a removable cover 10 which is secured to said taining ring 39 fixed to the rear wall of casing 9 
casing by screws 11, shown in section in Fig. 1... by screws 40, and said shaft has a portion pro 
An insulating-base 12 fixed to the rear wall of jecting rearwardly beyond said retaining ring 
casing 9 by screws 13 carries stationary contacts for connection to a driving part such as the shaft 05 
1 and 2, movable contact element 3, and the spring of a reversible electric motor. An opening 41 
pressure device 8, and the drive shaft 7 is rotat- having a removable screw plug 42 associated 
ably mounted within a bearing 14 provided in the therewith is provided for introducing a lubricant 
upper end of said casing. . . to the ball bearings 36 and 37, and to prevent 

ss. More specifically, each of the stationary con- leakage of the lubricant a projecting hub portion 110 



5 5 

2 
43 on pulley 5 fits within a grooved opening in 
the front end of the hollow cylindrical projection 
38 and Sihaft fits within a grooved opening in 
retaining ring 39. 
The function and operation of the aforede 

scribed device will now be more fully described. 
As is apparent, the spring pressure device 8 tends 
to move the contact Suport i8 into the position 
shov in in dotted lines in Fig. 3. However, the 

1C bet 6 is of such length as to hold contact support 
18 ill an elevated position, and the belt is thereby 
placed under tension by the spring pressure de 
Vice 8. Thus the belt provides a slip driving con 
nection between pulley 5 and the movable con 

15 tact eleinent 3, AS is apparent from Figs. and 3, 
upon rotation of pulley 5 in a clockwise direction 
the innovable contact element 3 is maintained in 
engagement With stationary contact 2 and out of 
engagement With Stationary contact l, and lupon 

20 rotation of Said pulley in a counterclockwise di 
itection Said movable contact is tiaintained in en 
gageinent With Stationary contact 1, and out of 
engagement with stationary contact 2. Also as 
is apparent from Figs, and 3, upon a change in 
the direction of operation of pulley 5 the movable 
-contact element 3 is immediately tilted upon its 
pivot pin to change the position thereof. In 
Coninection. With the foregoing it should be noted 
that if he belt 6 breaks or slips off of the pulley 
5 Spring pressure device 3 noves the contact ele 
ment 3 into the position shown in dotted lines in 
Fig. 3, and in this position the face 35 on contact 
Support i3 engages the top face of the lug 26 on 
bracket 24 to Inaintain Said contact element out 
of engagement With its cooperating stationary 
contacts i and 2. 

he above described device may be used in a 
SyStein Such as ShoWin in Fig. 5 to control plugging 
of a three phase induction motor M. In the sys 
ten shown in this figure the Supply circuit for the 
notor is indicated by lines L-L-L3, and elec 
troresponsive switches F and R are provided for 
Selectively establishing forward and reverse power 
connections for the motor. The energizing cir 
cuit for the operating Winding of Switch Fis con 
trollied by a manually operated switch 45 and the 
above described frictionally operated Switch is 
connected to the shaft of motor M and is ar 
ranged to control the energizing circuit of switch 
R, through the medium of normally closed aux 
iliairy contacts 46 associated with Switch F. As is 
apparent from Fig. 5, closure of Switch 45 effects 
response of Switch. F by connecting the operating 
winding of said switch across lines L-L. 
Switch. F establishes power connections for no 
tor M to cause rotation thereof in a direction 
to maintain the contact element 3 in engagement 
With its cooperating stationary contact 2. Open 
ing of Switch 45 deemergizes Switch F and imme 
diately upon dropping out of Said Switch, Switch 
R is energized by a circuit extending from line L. 
through the operating winding of Said latter 
switch, through stationary contact 2 and movable 
contact 3 of the firictionally operated Switch and 
auxiliary contacts 46 of Switch F to line L. 
Stitch R, in responding establishes reverse power 
connections for the motor to effect plugging 
thereof. At the instant the notor reverses under 
the action of said reverse power connections con 
tact element 3 moves out of engagement with sta 
tionary contact 2 to interrupt the energizing cir 
cuit for switch R, whereupon the motor is brought 
to rest. 

As shown in Fig. , the lower Screw 25 aSSoci 
ated with bracket 24 is connected to the nov 
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able contact element 3 by a flexible lead 47 and 
ServeS as a Wiring terminal for said contact ele 
ment. Also as shown in Fig. one of the side 
walls of casing 9 has a wiring opening 48 therein, 
and the rear Wall of said casing has openings 49 
therein through which bolts may be passed for 
Securement of the device to a suitable Support. 
What I claim as new and desire to secure by 

Ietters Patent is: 
1. In a frictionally operated switch, the com 

bination with a contact element movable in op 
posite directions between given circuit-control 
ling positions, of a driving pulley therefor, a belt 
looped over said driving pulley and connected to 
Said contact element to provide a slip Oijerating 
Connection for frictionally holding said element 
in One position upon rotation of said pulley in 
One direction, and to move the same into its op 
posite position upon initial rotation of said pulley 
in a reverse direction and Spring means to effect 
tensioning of Said belt. 

2. In a frictionally operated switch, the com 
bination with a contact element movable in O 
posite directions between given circuit-control 
ling positions, of a driving pulley therefor, a fric 
tional operating connection between said pulley 
and Said element to frictionally hold said element 
in One of Said positions upon rotation of said pull 
ley in one direction and to move the same into 
its opposite position upon initial rotation of said 
pulley in a reverse direction, and means for bias 
iing Said element to insure positioning thereof in 
an intermediate position but only upon failure 
of Said frictional Operating connection. 

3. In a frictionally operated switch, the com 
bination with a contact element movable in C 
posite directions between given circuit Controlling 
positions, of a driving pulley therefor, a belt 
looped over Said pulley and connected to said 
contact element to provide a slip Operating con 
nection for frictionally holding said element in 
one position upon rotation of said pulley in one 
direction, and to move the same into its OppoSite 
extreme position upon initial rotation of said pull 
ley in a reverse direction, and spring means asso- 39. 
ciated with said element for biasing the same to 
effect tensioning of said belt. 

4. In a frictionally operated switch, the com 
bination with a pivoted contact element movable 
in opposite directions between given circuit-con 
trolling positions, of a driving pulley therefor, a 
belt looped over said pulley and operatively con 
nected to Said contact element on opposite sides 
of the pivot thereof, and a spring pressure device 
for biasing the pivot of said contact element in a 
direction to effect tensioning of said belt. 

5. In a frictionally operated switch, the com 
bination with a pair of stationary contacts and a 
cooperating movable contact element having an 
asSociated pivot pin arranged intermediate said 
Stationary contacts, of a reversible driving pull 
ley, a belt looped over said pulley and connected 
to Said contact element on opposite sides of said 
pivot pin to provide a slip operating connection 
for moving Said contact element into and out of 
engagement with one or the other of said sta 
tionary contacts in accordance with the direction 
of rotation of Said pulley, a Spring associated with 
Said pivot pin to bias Said contact element in a 
direction to effect tensioning of said belt, and a 
fixed stop, Said contact element being movable 
into engagement with said stop under the action 
of said spring upon failure of said belt, to insure 
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1,964,199 
disengagement of said contact element with said 
stationary contacts. 

6. In a frictionally. Operated switch, the combi 
nation with a stationary contact and a cooperat 
ing movable contact element having a pivot pin 
associated therewith, of a reversible driving pull 
ley, a belt looped over said driving pulley and con 
nected to said contact element on opposite sides 
of said pivot pin to provide a slip operating con 
nection for moving said contact element into and 
Out of engagement with said stationary contact 
upon rotation of said pulley in opposite direc 
tions, a spring associated with said pivot pin 
bias said contact element in a direction to effect 
tensioning of said belt, and a fixed stop for limit 
ing movement of said contact element under the 
action of said spring upon failure of said belt, said 
stop and said contact element having cooperating 
surfaces which insure movement of said contact 
element out of engagement with said stationary 
contact upon failure of said belt. 

7. In a frictionally operated switch, in combi 
nation, an enclosing casing, an insulating base 
mounted within said casing, a switch mecha 
nism mounted upon said base, including a sta 
tionary contact and a cooperating movable con 
tact element having a pivot pin associated there 
with, a pulley within said casing having an asso 
ciated drive shaft journaled in one of the walls 
of said casing, a belt looped over said pulley and 
connected to said contact element on opposite 
sides of its associated pivot pin to provide for 
movement of said contact eleaent into and out 

3 
of engagement with said stationary contact upon 
rotation of said pulley in opposite directions, and 
a spring pressed pin slidably mounted upon said 
insulating base and connected to the pivot pin 
associated with said contact element to bias the 
latter in a direction to effect tensioning of said 
belt, 

8. In a frictionally operated switch, in combi 
nation, an enclosing casing, an insulating base 
mounted upon the rear wall of said casing, a 
switch mechanism mounted upon said base in 
cluding a stationary contact and a cooperating 
movable contact element having a pivot pin as 
sociated therewith, a pulley within said casing 
having an associated drive shaft journaled in the 
rear wall of said casing, a belt looped over said 
pulley and connected to said contact element on 
opposite sides of its associated pivot pin to pro 
vide for movement of said contact element into 
and out of engagement with said stationary con 
tact upon rotation of said pulley in opposite di 
rections, a bracket mounted upon said insulating 
base, a spring pressed pin slidably mounted upon. 
said bracket and connected to the pivot pin as 
sociated with said contact element to bias the 
latter in a direction to effect tensioning of said 
belt, said contact element and said bracket hav 
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ing cooperating surfaces adapted to engage upon 
failure of said belt to insure disengagement of 
said contact element with said stationary 
contact. . 

. . . CLARENCE. T. EVANs. 
\ . . . 
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