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Wilkinsburg, Pa., assignors to Westinghouse 
Electric & Manufacturing Company, 
Pittsburgh, Pa., 
vania 

East, 
a corporation of Perazasya 

Application February 28, 935, Seria No. 8,666 
5 Claims. 

Our invention relates, generally, to control 
switches and particularly to switches suitable for 
mounting on switchboard panels to control the 

r operation of circuit breakers, motors and other 
electrical apparatus. 
The object of our invention, generally Stated, 

is to provide a control Switch which shall be 
simple and eificient in operation and which may 
be readily and economically manufactured and installed. 
Another object of the invention is to provide a 

control switch having a greater number of oper"- 
ating positions than switches of the same general 
type which have been used heretofore. 
A further object of our invention is to pro 

vide a control Switch having an osciliatory oper 
ating element for actuating the switching ele 
ments. With means for releasably retaining the 
operating element in predetermined positions. 
Another object of our invention is to provide 

selective interlocking between certain of the 
Switching members of a control switch having 
a plurality of Switching members actuated by a 
common operating handle. 
A still further object of our invention is to 

provide for Selectively actuating a plurality of 
individual switch elements by both the oscillatory 
and the longitudinal movements of a single oper 
ating element. 
Other objects of our invention will be explained 

fully hereinafter or will be apparent to those 
skilled in the art. 

For a fuller understanding of the nature and 
objects of our invention reference may be had 

8 to the following detailed description, taken in 
conjunction with the accompanying drawings in 
which: 

Figure is a view, in longitudinal section, of 
a control switch embodying our invention; 

Fig. 2 is a view, similar to Fig. 1, showing cer 
tain of the Switching members of the control 
Switch actuated to the closed position; 

Fig. 3 is a view, in transverse section, taken 
45 along the line III-III of Fig. 1; 

Fig. 4 is a view, in transverse section, taken 
along the line IV-IV of Fig. , certain of the 
switching members being omitted for clarity; 

Fig. 5 is a view, similar to Fig. 4, showing 
50 the operating bail of the control Switch in one of 

the operating positions; 
Fig. 6 is a view, in longitudinal section, of a 

modification of the control Switch illustrated in 
Figs, 1 to 5, inclusive; 

Fig. 7 is a view, similar to Fig. 6, showing the 
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(C. 286-4) 
switch zmechagista iz one of its operating posi 
tions; 

Fig. 8 is a, "view, a train Sveise Section, taker. 
along the line III-VIII of 3ig. 6; and 

Fig. 9 is ais a, 7ie F7, ia üFransVerse Section, 
taken along the line Cä-23 of sig. 7. 

Referring to the drawings, and particularly 
to Figs. to 5, inclusive, the switch illustrated 
therein includes a suggertisag fraine that con 
prises a pair of end gneisers and 82 which 
are joined by side-fraine inezoers 3. A plu 
rality of tui Makoler Syditches 33 are Khounted upon 
the fragme zme?akers 8 transversely of the frame. 
In order to singlicy the drawings and descrip 
tion, only three unbler Switches have been 
showra, however, it will e Lisaderstood that the 
length of the fraine 30 may be increaSe?i üto ac 
contancdate additiona Svyitches if desired. 

The tunner Switches 3 are of the type 
shown and desc: ged in the patent to A. J. A. 
SPeterson No. 2,932,323, dated November 27, 934, 
and therefore, it is ceieved to de unnecessary to 
describe their coast::ction in detail in the pres 
ent application. :ach one of the switches 34 is 
provided with a operaiting aran. 25 which is ac 
tuated oy means of a fail 6, having a lost no 
tion connection to the operating arm, as is fully 
described in the aforementioned patent to 
Fee'SOI. 

The switches (3 Gaay ee of the single throw 
type and two o' Yao'e of then may be so osi 
tioned on the fraine members 3 that they are 
moved to either örneiº closed or their opem posi 
tions, respectively, by movement of their re 
spective Operating arras in Opposite directions. 
Thus, a part of the switches 4 may be closed 
by actuating the oail 6 in a clockwise direction 
from its intermediate or off position and the 
remaining Switches inay be closed by actuating 
the bail 6 in a conterclockwise direction. 
One end of the bail 6 is rotatively journaled 

in a bearing opening 7 in the end plate 2. The 
bail 6 is prevented from moving longitudinally 
by cotter keys 8 and 9 which are inserted 
through the bail on opposite sides of the end 
plate 2. An additional bearing Support is pro 
vided for the bail 6 by cross members 2 and 22 
which are respectively disposed above and below 
the bail 6 and are secured to the frame mem 
bers 3 by screws 23. 
The other end of the bail f6 is made square in 

shape and is slidably supported in a cylindrical 
plunger 24 which is journaled in a bushing 25, 
disposed in an opening in the end plate f. The 
plunger 24 is provided with square shoulders 2 
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for supporting the square end of the bail 6 and 
for causing the bail to rotate with the plunger 26 
when it is rotated by an operating handle 27, 
which is secured in one end of the plunger by a 
pin. 28. Thus, the bail 6 may be actuated either 
clockwise or counter-clockwise by means of the 
operating handle 2, thereby operating the 
switches 4. As shown in Fig. 5, the bail 6 may 
be actuated approximately 45° in either direc 
tion from its intermediate or off position. 

In order that the bail 6 may be retained in 
either one of its operating positions in which the 
tumbler switches 4 are closed, a Semi-circular 
band 3A of spring steel, or other suitable material, 
is disposed to engage the bottom of the Crank 
part of the bail 6. As shown in Figs. 4 and 5, 
each end of the band 3G is secured to one of the 
frame members 3 by a screw 32. The band 3 
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... clockwise direction. 

is provided with a raised portion or shoulder 33 
which is so disposed that the bail 6 passes Over 
it when the bail is actuated in the counter 

The shoulder 33 thereby 
functions as a stop or keeper for retaining the bail 
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in its uppermost position after the operating 
handle 2 is released. 

In this manner those of the switches 4 which 
are operated to a predetermined position when 
the bail is is rotated counter-clockwise Will be 
kept in that position until the bail 6 is returned 
to its central position by means of the operating 
handle 27. A similar shoulder 34 may be pro 
vided to retain the bail 6 in its uppermost posi 
tion when it is rotated clockwise. If desired, one 
of the shoulders, for example the shoulder 34, 
may be omitted from the spring 3, thereby mak 
ing it necessary for the operator of the SWitch 
to keep hold of the handle 2 in order to retain 
the bail 6 in its uppermost clockwise position and 
to keep certain of the switches 4 in the position 
to which they were actuated by the bail. 

in order to increase the number of Operating 
positions of a switch of the type herein described, 
one or more tumbler switches 35 may be mounted 
lengthwise of the switch frame instead of trans 
versely, as are the switches 4. The switches 35, 
a pair of which are shown in the drawings, are 
of the same type as the Switches 4. Each SWitch 
is provided with an operating lever 36 for actu 
ating the movable contact members of the switch. 
The levers 36 are individually operated by push 

rods 3 which are slidably mounted in a Support 
ing block 38 that is secured to the frame members 
3 by screws 39. The push rods 3 extend 

through the block 38 and are actuated by the 
plunger 24 which may be pushed inwardly as 
shown in Fig. 2, by means of the operating han 
de 2. 
In this manner the switches 35 may be oper 

ated independently of the switches 4, as the bail 
6 is not moved by the longitudinal movement of 
the plunger 24 which slides along the Square end 
of the shaft of the bail 6. A helical spring 4f 
is provided for returning the plunger 24 and the 
handle 27 to their normal position when the 
handle is released, thereby permitting the tumbler 
switches 35 to be actuated to their normal position 
by springs 42 on the levers 36. The spring 4 
surrounds the shaft of the bail 6 and is disposed 
between the plunger 24 and a bearing member 43 
for the bail 6. The bearing 43 rests on top the 
bail and is secured to the Supporting block 38 
by screws 44. A washer 45 is interposed between 
one end of the spring 4 and the plunger 24. 
AS stated hereinbefore, the tumbler Switches 35 

are mounted lengthwise of the frame members 3. 

2,03,792 
One end of each of the switches 35 rests On the 
supporting block 38 and is secured thereto by a 
screw $6. The other ends of the Switches are 
clamped between the bearing members 2A and 22 
which are secured to the frame members 3. The 
switches 35 are, therefore, rigidly Supported be 
tween the frame members 83. 

In order that the operation of the Switches 
35 may be governed by the position of the oper 
ating handle 27, and consequently, the positions 
of the switches 4, a disc 5 f is provided on the 
end of the plunger 24 for operating the push-rods 
3. An interlocking pin 52 is mounted on an up 
right plate 53, disposed at the end of the block 
38 and secured thereto by welding or other means. 
The disc 5 is provided with a hole 56 which is 
in alinement with the pin 52 when the bail 6 
and the handle 22 are in their intermediate or 
off position, thereby permitting the plunger 24 to 
be pushed inwardly to operate the Switches 35 
when the switches 4 are in their normal position. 
The pin 52 prevents the handle 2 from being 
turned to operate the switches 43 while the 
switches 35 are being operated, thereby mechand 
cally interlocking the switches 4 and 35. 
As shown in Fig. 3, additional holes 55 and 56 

may be so located in the disc 5 that they will be 
in alinement with the pin 52 when the handle 
27 is turned the maximum distance in the clock 
wise and counterclockwise directions, respective 
ly. It will be seen that by providing the holes 55 
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and 56 in addition to the hole 54, the switches 35 
may both be operated when the handle 2 is ro 
tated to either one of its operating positions as 
well as when it is in the off position. 

It will also be seen that if the hole 55 is omitted 
from the disc 5, the plunger 24 cannot be pushed 
inwardly to operate the switches 35 when the 
handle 27 has been turned in a clockwise direc 
tion. Likewise, if the hole 56 is omitted, the 
switches 35 cannot be operated if the handle 2 
is turned in a counterclockwise direction. 

Furthermore, by providing an additional hole 
in the disc 5 in alinement with one of the push 
rods 3 when the handle 2 is in a predetermined 
position, the push rod will pass through the 
hole and only one of the switches 35 will be oper 
ated. Thus the design of the disc 5 governs the 
operation of the switches 35 and determines the 
position to which the handle 27 must be turned to 
operate either one or both of the Switches 35. 
The control switch may be mounted on a 

switchboard panel (not shown) by means of a 
mounting plate 57 that is secured to the end plate 

. The switchboard panel may be provided with 
an opening of sufficient diameter to permit the 
cylindrical housing of the Switch to be inserted 
through the opening and the switch Sectured to 
the panel by means of the mounting plate 5. 
A cylindrical cover comprising two sections 58 and 
59 is secured to the end plates and 2 by 
screws 6 for enclosing the switch structure. A 
face plate 62 covers the mounting plate 57 and 
the screws for mounting the Switch on the panel. 
The face plate 62 is retained in position by a col 
lar 63, threaded - onto the bushing 25. An open 
ing 64 is provided in the end plate 2 for electrical 
conductors which may be connected to the termi 
nals of the switches 4 and 35 by screws 65. 
A simplified form of the control switch is 

illustrated in Figs. 6 to 9, inclusive, in which like 
parts are designated by the Same reference chair 
acters as in Figs. to 5. The tumbler switches 
4 are operated by the bail 6 in the same man 
ner as in the switch structure shown in Figs. 

35 

40 

45 



20 

25 

30 

35 

A0 

45 

50 

55 

60 

65 

70 

75 

2,103,792 
1 to 5. The bail 6 may be turned either clock 
Wise or counter-clockwise from its intermediate 
position by means of the operating handle 2 to 
operate º certain of the Switches á which are 
movable in opposite directions to either the closed 
Or the open position, depending upon their nor 
mal position. The switches 4 are each provided 
With an operating lever 5 which is connected 
to the bail 6 by a lost-motion connection, as 
disclosed in the aforementioned patent to Peter 
son No. 1,982,321. 
The switch frame to comprises the end mem 

bers if and 2 and side frame membex's 3 to 
Which the end members are secured. A sup 
porting bracket 7 may be secured to the side 
frame members 3 by welding or other satis 
factory means. The bracket T serves as a sup 
port for a pair of contact studs 2 which are in 
Sulated from the bracket by insulating bush 
ingS T3. 
An L-shaped member 4 is attached to the 

bracket 7 by screws 75 and serves as a bearing 
support for the bail 6 which extends through 
an opening 76 in the bracket 74. An insulating 
member 7 is riveted to the base of the -bracket 
T4 and extends horizontally to engage the bot 
tom ends of the contact studs 72, thereby pre 
venting an excessive strain being placed on the 
Studs when they are engaged by a bridging con 
tact member 78, carried by the operating bail 6. 
As shown in Fig. 7, the bridging contact disc 

78 is mounted near the end of the bail 6 and 
engages the contact studs 72 when the bail 6 is 
moved longitudinally by pulling out the operat 
ing handle 27. A helical spring 79 functions to 
facilitate disengaging the bridging contact mem 
ber 78 from the studs 2 and to return the bail 
6 to its normal position when the operating 
handle 2 is released. 
The contact disc 78 is insulated from the bail 

6 by bushings 8 and 82 which are assembled 
On the shaft between two nuts 83 and 84. A 
Spring washer 85 resiliently supports the contact 
disc between the bushings 8 and 82. Thus, an 
electrical circuit is completed between the con 
tact studs 72 when they are bridged by the con 
tact disc 78, as shown in Fig. 7, by pulling out 
the operating handle 27. 

It Will be understood that an additional inde 
pendent circuit may be established by merely 
lengthening the shaft of the bail 6 and so 
mounting another contact disc 78 thereon that it 
Will bridge another pair of contact studis 72 
When the operating handle is pulled out to ac 
tuate the bail 6 longitudinally. It will also be 
understood that additional contact studs 2 and 
the disc 78 may be so disposed that one electrical 
circuit is completed when the operating handle 
is in its normal position and another circuit is 
made when the handle is pulled out. 

In order that the operation of the switching 
member 8 may be controlled by the position 
of the switches 4, a curved block 86 is disposed 
at the botton of the end member to prevent 
longitudinal movement of the bail 6 except when 
the bail is in its intermediate position. The 
block 86 is provided with a recess 8 which is in 
alinement with the bail 6 when it is in its in 
termediate position, thereby permitting the han 
dle 27 to be pulled out to close the disc 78 against 
the contact studs 72. 

Therefore, the switching member 78 can be 
operated only when the Switches 4 are in the 
normal position and, furthermore, the switches 
f4 cannot be operated while the disc 8 bridges 

3 
the studs 72 since the block 86 prevents the han 
dle 2 and the bail 6 from being turned in 
either direction. In this manner the switches 
4 and the switching member 78 are mechanical 

ly interlocked. 
It will be understood that various combina 

tions of interlocking may be obtained by chang 
ing the location of the recess 87 in the block 3G 
and by providing additional recesses or by re 
moving, or omitting, a portion of the block from 
the switch structure. Thus, if it is desired to 
permit the switching member 78 to be operated 
only when the bail 6 has been moved in a clock 
Wise direction to its uppermost position, the re 
cess 8 may be located in the block 86 accord 
ingly. 

If desired, the spring band 3 may be provided 
for retaining the bail f6 in predetermined posi 
tions, as described hereinbefore, or the band may 
be omitted from the switch structure, which will 
permit the bail 6 to be returned to its interme 
diate position by springs provided on the 
Switches 4. 
The control switch may be mounted on a 

switchboard panel by means of the mounting 
plate 57, as previously described. The face plate 
62 is retained in position by a flanged bushing 88, 
threaded into the mounting plate 57 and end 
plate . The bushing 88 also serves as a bear 
ing support for the operating bail i 6. 
From the foregoing description, it is apparent 
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that we have provided an improved control switch . 
which is suitable for controlling the operation of 
circuit breakers, electric motors and other ap 
paratus wherein a predetermined sequence of : 
operation of the Switching members is necessary 
for proper operation of the apparatus. It is also 
evident that the control switch herein described 
is simple and rugged in construction and will, 
therefore, operate satisfactorily over a long pe 
riod of time. Furthermore, it is apparent that 
the interlocking mechanisms herein described 
may be used for numerous applications other than 
in switch mechanisms. They are suitable for 
the interlocking of rotary and longitudinal mo 
tions according to a predetermined sequence. 

Since many modifications may be made in the 
apparatus and arrangement of parts without de 
parting from the spirit of our invention, we do 
not wish to be limited other than by the scope 
of the appended claims. 
We claim as our invention: 
1. A switch mechanism comprising a switch. 

actuating bail rotatably movable in opposite di 
rections from an intermediate position to a plu 
rality of operative positions, a pair of Switches 
movable in opposite directions to an Operative 
position by the actuating bail, additional Switch 
ing means operable by longitudinal movement. 
of the actuating bail, spring means disposed on 
the bail for opposing longitudinal movement 
thereof, and interlocking means disposed to eii 
gage the bail for governing the rotative and joi 
gitudinal movements of said ball. 

2. A switch mechanism comprising an operat 
ing member rotatably movable in opposite direc 
tions from an intermediate position to 3 plurality 
of operative positions, a plurality of Switches 
movable in opposite directions to an operative 
position by the operating meinber, additional 
switching means operable by longitudinal nove 
ment of the operating member, and interlocking 
means for preventing longitudinal movement of 
the operating member except when it is in the 
intermediate position. 
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4. 
3. A switch mechanism Comprising an operat 

ing member rotatably movable in opposite di 
rections from an intermediate position to a piu 
rality of Operative positions, a plurality of 
switches movable in opposite directions to an 
Operative position by the operating member, ad 
ditional switching means operable by longitudi 
nal movement of the operating member, and in 
terlocking means for preventing rotative move 
ment of the operating member while it is ac 
tuated longitudinally from its normal position. 

4. A switch mechanism comprising an operat 
ing member rotatably movable to a plurality of 
Operative positions, switching means operable 
by rotative movement of the operating member, 
additional Switching means operable by longi 

2,108,792 
tudinal movement of the operating member, and 
interlocking means for permitting longitudinal 
movement of the operating member when it is in 
predetermined positions. 

5. A switch mechanism comprising an operat 
ing member rotatably movable to a plurality of 
operative positions, switching means operable by 
rotative movement of the operating member, ad 
ditional switching means operable by longitudi 
nal movement of the operating member, and 
interlocking means permitting rotative movement 
of the operating member when it is in predeter 
mined positions. 

ALFRED J. A. PETERSON. 
CARROL E. WALENT?NE 
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