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UNITED STATES PATENT OFFICE. 
CHRISTIAN AALBORG, OF WILKINSBURG, PENNSYLVANIA, ASSIGNOR. To WESTING 

HOUSEELECTRIC AND MANUEACTURING COMPANY, A CORPORATION OF PENINSYT 
W.A.N.A. 

INTERLOCKING DEVICE. 

1,070,936. 
Application filed July 13, 1910. 

To all thom, it may concern: 
Be it known that I, CHRISTIAN AALBORG, a 

citizen of the United States, and a resident 
of Wilkinsburg, in the county of Allegheny 
and State of Pennsylvania, have invented a 
new and useful Improvement in Interlock 
ing Devices, of which the following is a 
specification. 
My invention relates to mechanical inter 

locking devices and it has special reference 
to such devices as are adapted to control the 
sequence of operation of Switching apparatus 
for electric circuits, although, of course, its 
application is not confined to such appa 
ratulS. 
The object of my invention is to provide a 

device of the above indicated class that shall 
be simple and durable in construction, reli 
able in operation and particularly adapted 
to prevent the disastrous results which are 
often caused by reason of a closure of 
Switches in an improper order. 

Heretofore, Serious accidents to operators 
and apparatus have sometimes occurred by 
reason of the closure of Switches and circuit 
breakers in the Wrong sequence of operation, 
and, in order to avoid such accidents, I pro 
vide a simple and reliable means which is 
adapted to interlock a plurality of switches 
in such a mannel as to render them inopera 
tive except in a predetermined order. 
In the accompanying drawings, Figure 1 

is a rear elevation of a circuit breaker, a dis 
connecting switch and an interlocking device 
constructed in accordance with my inven 
tion. Fig. 2 is a front perspective view of 
the interlocking device shown in Fig. 1 a 
portion of the operating mechanisms of the 
associated circuit breaker and disconnecting 
switch being shown. Figs. 3, 4 and 5 illus 
trate diagrammatically three positions in the 
operation of the interlocking device, as ap 
plied to the apparatus shown in Fig.1. 

it will, of course, be understood that the 
circuit breaker and disconnecting switch 
shown in Fig. 1 form no part of my inven 
tion, except as they perform functions of an 
operative combination and they may there 
fore be replaced by any other Suitable de 
vices, the proper action of which depends 
upon a predetermined sequence of Opera 
tions. Inasmuch as the specific structures 
of the aforesaid circuit breaker and discon 
necting switch are of minor importance, and 
such types of apparatus are old in the art, I 
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deem it unnecessary to describe the same in 
detail. 

Referring to the accompanying drawings, 
a double-throw circuit breaker i. of the oil 
immersed type, and a double throw discon- 80 
necting Switch 2, of a similar type, are ren 
dered interdependent by means of an inter 
locking mechanism 3 which embodies my in 
vention. The circuit breaker 1 comprises 
Stationary contact terminals 4 and 5, piv- 65 
otally supported V shaped movable con 
tact members 6, which are adapted to coöp 
erate there with, and an operating mecha 
nism which is provided with an operating 
lever 8. 
similar construction and comprises pivotally 
Supported V-shaped movable contact mem 
bers 9 which are adapted to coöperate with 
stationary contact terminals 10 and 11, and 
an Operating mechanism 12 which is pro- 75 
vided with an operating lever 13. 
A can member 14 is rigidly associated 

with the operating lever 13 and the recess 
15 within said cam member is of such a form 
as to accomplish certain specific results, to - 80 
be hereinafter described. A similar cam 
member 16 is provided upon the operating 
lever 8 of the circuit breaker 1 for a similar 
purpose. The general shape of the cam 
members 14 and 16 is that of a rhomboid, 85 
the long sides of which are substantially 
parallel to the operating levers, said sides 
being provided with projecting portions 18, 
19 and 20 and 21, respectively. The long 
sides of the cam members, however, are not 90 
exactly parallel to the operating levers, but 
are arranged in such manner that the long 
sides of the respective members are diver 
gent, as illustrated in Figs. 3, 4 and 5. 
The interlocking mechanism 3 comprises a 95 

connecting rod 25, the opposite ends of 
which are provided with laterally extending 
projections 26 and 27 which are respectively 
adapted to coöperate with the cam members 
14 and 16. The connecting rod 25 is prefer- 100 
ably constructed in two pieces which are se 
cured together by a suitable coupling 27, by 
means of which, the length of said rod may 
be adjusted as desired. Bracket members 28 
and 29 are bolted, respectively, to frames 30 105 
and 31, of the switch 2 and the circuit 
breaker 1, and said bracket members are pro 
vided with holes 33 and 34 to receive the 
connecting rod 25. 

In order to maintain the projecting mem- 10 
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bers 26 and 27 in a proper position to co 
operate with the cam members 14 and 16. 
arms 35 and 36 are provided which are fast 
tened to the connecting rod 25 by means of 
pins 37 and 3S. The upper ends of the 
arms 35 and 36 are provided with holes 39 
and 40 to receive a guide rod 41 which pro 
jects through holes 42 and 43 in the upper 
ends of bracket members 28 and 29. 
Assuming the various parts of the struc 

ture to be in the positions shown in Figs. 1 
and 2, the relative positions of the connect 
ing rod 25 and the coöperating cam mem 
bers 14 and 16 are illustrated diagrammati 
cally in Fig. 3. In this position, the circuit 
breaker i and the disconnecting Switch 2 are 
in their open positions and, the bi'eaker is 
locked in said position, inasmuch as the pro 
jecting member 27 is located between the 
projections 20 and 21. The switch 2, how 
ever, may be operated in either direction. If 
it is desired to move the switch members 9 
into engagement with stationary contact ter 
minals 11, the operating lever 13 is raised 
to force the projecting member 26 of the 
connecting rod 25 into the position shown in 
Fig. 4, and, at the same time, to cause the 
projecting member 27 to be drawn into the 
position shown in Fig. 4, by reason of the 
inclination of the side of projecting portion 
19. In these positions, only two operations 
may be effected, viz.: Disconnecting switch 
2 may be again opened, or the circuit breaker 
may be closed upon the stationary contact 
terminals 5, closure of the circuit breaker 
1 in the opposite direction being prevented 
by the projecting portion. 20. If the operat 
ing lever S of circuit breaker 1 is raised to 
move the members 6 into engagement with 
the stationary contact terminals 5, the rela 
tive positions of the cam member 16 and the 
projecting member 27 are shown in Fig. 5. 
By reason of the inclination of side 44 of 
cam member 16, the projecting member 26 of 
the rod 25 is drawn into the position indi 
cated in Fig. 5, in which position the dis 
connecting switch 2 is locked by means of 
projecting portion. 19. Inasmuch as the 
Switch 2 is securely locked, it is evident that 
the only possible operation is to open the 
breaker 1 and thereby release the disconnect 
ing Switch 2 from its locked position, as 
will be readily understood. Those skilled in 
the art will experience no difficulty in un 
derstanding the Operation of said circuit 
breaker and disconnecting switch in the op 
posite direction, on account of similarity to 
the operation just described. It is evident, 
therefore, that, with both circuit breaker 
and Switch in open position, the Only possi 
ble sequence of operation is the closure of 
Said Switch in either direction, as desired, 
and the subsequent closure of the circuit 
breaker in the same direction. With both 
circuit breaker and switch closed in either 
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direction, the operation is restricted to the 
opening of said breaker prior to that of the 
Switch, thereby eliminating all dangel' from 
an improper Sequence of operation. 
While I have shown and described an in 

terlocking mechanism having a specific 
structure, a rangement and location of parts, 
it is evident that many modifications may be 
effected therein without departing from the 
spirit and Scope of my invention and such 
modifications are intended to be covered by 
the appended claims. 
I claim as my invention: 
1. The combination with a plurality of 

switching devices, of an interlocking mecha 
nism comprising unlike cam members asso 
ciated with the respective switching devices, 
and a connecting member having projections 
that are engaged by Said cam members to 
shift said connecting member to extreme po 
sitions for locking one of the switching de 
vices and to an intermediate position for 
locking the other switching device. 

2. The combination with a plurality of 
Switching devices and operating handles for 
Said devices, of unlike cam members associ 
ated with Said operating handles and a mov 
able connecting member provided with pro 
jections that are engaged by said cam mem 
bers to shift said connecting member to ex 
treme and intermediate locking positions. 

3. The combination with a plurality of 
electrical switching devices adapted for 
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operation in two directions, of an interlock 
ing mechanisln, comprising unlike cam mem 
bers and a connecting member having pro 
jections that are engaged by the cam mem 
bers to shift the connecting member and thus 
prevent operation of said devices in an im 
proper Order and for restricting the oper 
ation thereof to the same direction as that of 
the first device operated. 

4. The combination with a plurality of 
Switching devices, of interlocking means 
comprising unlike can members associated 
with the respective switching devices and a 
movably mounted connecting means that is 
shifted to extreme and intermediate locking 
positions by said cam members, the corre 
sponding Operating surfaces of said cam 
members being angularly disposed with ref 
erence to each other to effect the shifting 
action. 

5. The combination with a circuit breaker 
and a disconnecting Switch for electrical cir 
cuits, of an interlocking mechanism com 
prising locking cans and a connecting mem 
ber that is shifted by said cams to extreme 
and intermediate positions for preventing 
the closure of the breaker prior to that of 
the Switch and for preventing the opening 
of the Switch prior to that of the breaker. 

6. The combination with a double-throw 
circuit breaker and a double-throw discon 
necting switch for electrical circuits, of an 
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interlocking mechanism comprising unlike 
cam members associated with the respective 
circuit-controlling devices and a coöperating 
connecting member that is shifted to ex 
treme and intermediate positions by said 
calm member's for restricting the operation 
of said devices to a predetermined sequence 
and for preventing the closure of one device 
in a different direction from that of the 
other. 

7. The combination with a plurality of 
Operating mechanisms, of recessed cam mem 
bers associated rigidly with said mecha 
nisms, the outline of each cam member being 
substantially that of a rhomboid having cor 
l'esponding projecting portions on each of 
two parallel sides, said parallel sides of each 
member being at an angle to the correspond 
ing parallel sides of the adjacent member, 
and a movably mounted connecting member 
provided with cam-engaging projections 
adapted to coöperate thereWith. 

S. The combination with two switching 
devices for electric circuits, each comprising 
a supporting frame, stationary contact ter 
minals, movably coöperating contact mem 
bers and an operating mechanism therefor, 
of cam members carried by said operating 
mechanisms, a connecting member having 
cam-engaging projections and adapted to be 
actuated in a line parallel to its axis by 
means of Said cam members, bracket mem 

3. 

bers secured to said supporting frames and 
Serving to support Said connecting member, 
and means for maintaining Said cam-engag 
ing projections in coöperative relation to 
said cam members, Said cam members being 
of such form as to restrict the order of oper 
ation of said switching devices to a prede 
termined sequence. 

9. The combination with two double 
throw, switching devices and operating 
mechanisms for said devices, of an inter 
locking means comprising unlike cam mem 
bers and a connecting member for intercon 
necting said operating mechanisms and 
adapted, in a normal open position, to lock 
one of said Switching devices and to allow 
closure of the other in either direction, said 
interlocking means being also adapted to 
allow Subsequent closure of the first named 
switching device only in the same direction 
as that of the second named Switching de 
vice and still further adapted to prevent the 
opening of the Second named Switching de 
vice prior to that of the first named Switch 
ing device. 

In testimony whereof, I have hereunto 
subscribed my name this 27th day of June, 
90. 

CHRISTIAN AALBORG. 
Witnesses: 

R. C. BOOZER, 
B. B. HINES. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
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