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My invention relates to improvements in inter 
locking mechanisms and more particularly to in 
provements in mechanisms for so mechanically 
interlocking electric switches that they can be 
operated only in a predetermined sequence and 
also locked against operation. 
For the safety of operating and maintenance 

personnel, and also to avoid daraage to System. 
apparatus, electric switches are frequently SO 
anechanically interlocked that they can be Oper 
ated only in a predetermined sequence. For in 
spection and maintenance purposes, electric 
switches are often so arranged that they can be 
locked against unsupervised operation. Thus, for 
example, in the case of a circuit breaker and a 
disconnecting switch in series in the same circuit, 
the desired operating sequence is usually close 
disconnecting Switch, close circuit breaker, Open 
circuit breaker, open disconnecting SWitch. Fur 
ther, when both Switches are open, it is often de 
sirable to lock both against unsupervised Operar 
tion. 
An object of my invention is to provide for a, 

plurality of devices which have to be operated 
in a predetermined sequence an improved inter 
locking mechanism which embodies a, Ininimum 
number of movable parts and is structurally 
simple and foolproof. Another object of my in 
wention is to provide an improved interlocking 
mechanisna. Wherein a desired Sequence of Opera 
tions is obtained by the relative positioning of 
two movable members, each arranged for a dif 
ferent type of movement. A further object of my 
invention is to provide an improved interlocking 
mechanism whereby two devices may be normally 
interlocked against joint operation or positively 
locked against separate operation. These and 
other objects of my invention Will appear in Enore 
detail hereinafter. 

In accordance With my invention, I provide for 
operating a plurality of devices only in a pre 
determined sequence an improved interlocking 
nechanism wherein two nowable inerabers are 
so mounted one Within the other that not in Ore 
than one member can be actuated at a time. Fur 
ther in accordance with my invention, one of the 
members is mounted for rotary nOWernent and 
the other is mounted for translatory movement. 
Also in accordance With my invention, I provide 
means for preventing movement of both of the 
members. 
My invention will be better understood from the 

following description when considered in connec 
tion. With the accompanying sheet of drawings, 
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2 
and its Scope will be pointed out, in the appended 
claims. 
In the accompanying sheet of drawings, Fig. 1 

illustrates an interlocking arrangement, embody 
ing my invention as applied to a circuit breaker 
and a discOnlinecting Switch so that the Opening 
and closing operation thereof can be effected only 
in a predetermined sequence and so that both 
SWitches may be locked in the open position; Fig. 
2 illustrates a modification of my invention show 
ing both the circuit breaker and disconnecting 
SWitch locked in the closed position; Fig. 3 is a par 
tial View similar to Fig.2 showirag the interlocking 
feature in the locked open position of both the 
circuit breaker and the disconnecting switch. 

For the purpose of illustrating my invention, I 
have shown in Fig. 1. two switches such as a cir 
Cuit breaker and a disconnecting switch ar 
ranged in Series in a circuit 3 for operation in a 
predetermined sequence. As far as my invention 
is concerned, the type of circuit breaker or dis 
CCInnecting SWitch is immaterial. But, as shown, 
the circuit breaker comprises a movable contact 
and an Operating mechanism therefor compris 

ing, in part, a rotatable member such as a shaft 5 
Which is provided with a crank 6. Also as shown, 
the disconnecting Switch is of the blade type em 
bodying a hinge jaw 7, a contact jaw 8 and a 
pivoted blade contact 9. 

For interlocking the circuit breaker and the 
disconnecting switch 2 so that they can be op 
erated Only in a predetermined sequence, viz. close 
disconnecting switch, close circuit breaker, open 
circuit breaker, open disconnecting switch, as 
shown in Fig. 1, I provide in accordance with my 
invention two members such as two coaxial cylin 
ders ) and i? mounted one within the other, one 
member, Such as the inner cylinder , being sup 
ported for rotary movement relatively to the other 
Inenbel and this other member, the outer cylin 
der , being supported for translatory movement 
relatively to the inner cylinder. As shown in Fig. 
l, the inner cylinder E is suitably rotatably 
mounted in bearing Supports 2, and the outer 
cylinder is slidably supported on the inner 
cylinder . 

For rotating the inner cylinder in response 
to the opening and closing operations of the cir 
cuit breaker , I provide suitable interconnecting 
means between the crank 5 of the circuit breaker 
nechanism and the inner cylinder . As shown, 
this means comprises a slidably supported link 
3 and a tie link is between the link 3 and a pin 
is in a crank Suitably secured to the cylinder 
O. When the circuit breaker i opens, counter 
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clockwise rotation of the crank 6 effects movement 
of the link 3 to the right to turn the inner cylin 
der O in the direction indicated by the arrow i. 
During the closing operation of the circuit breaker 
, the crank 6 rotates clockwise to move the link 
3 to the left thereby turning the inner cylinder 
0 oppositely to the direction indicated by the 

arrow . 
For effecting translatory movement of the outer 

cylinder f up and down on the inner cylinder f) 
in response to the closing and opening operations 
of the disconnecting switch 2, the outer cylinder 
is provided with a toothed rack 8 which is in en 
gagement, with a gear 9 mounted on a shaft 20 
having its axis of rotation indicated Schematically 
by the dash-dot line 2. Mounted on this shaft 
20 is a crank 22 which is interconnected with the 
disconnecting Switch blade 9 by a link 23. Also 
mounted on the shaft 2 is an operating ever 24, 
by the rotation of which the disconnecting switch 
can be opened and closed. Thus, if the operating 
lever 24 is actuated in a direction to turn gear 9 
in the direction indicated by the arrow 25, the dis 
connecting switch will be opened and the outer 
cylinder moved downwardly. If the operating 
lever 24 is actuated in a direction opposite to that 
indicated by the arrow 25, the disconnecting 
switch 2 Will be closed and the outer cylinder 
moved upwardly to the position shown in Fig. 1. 

In order to interlock the operating mechanisms 
of the circuit breaker and the disconnecting 
switch 2 so that these Switches can be operated 
only in the sequence close disconnecting Switch, 
close circuit breaker, open circuit breaker, open 
disconnecting Switch, I provide means for pre 
venting joint movements of the cylinders O and 

and for enforcing Separate movements thereof 
in a predetermined sequence. Thus, as shown in 
Fig. 1, I provide the outer cylinder with a 
continuous channel shaped slot having two sub 
Stantially parallel transverse portions 26, 27 in 
terconnected by a longitudinal portion 28, and 
on the inner cylinder O I provide an element 29 
which projects into the slot in the Outer cylinder 

. 
Assuming now the parts positioned as shown 

in Fig. 1, then the projection or pin 29 on the 
inner cylinder () is in the extreme left-hand 
or closed end of the transverse slot portion 27. 
Under these conditions, it is obvious that the 
shaft, 2) is locked against movement Since the 
outer cylindrical member cannot be operated 
either up or down. Consequently, the disconnect 
ing switch 2 cannot be opened as long as the cir 
cuit breaker is closed. If, however, the circuit 
breaker opens, then the projecting pin 29 moves 
to the right in the transverse slot portion 27 in 
consequence of the rotation of the inner cylinder 
O in the direction indicated by the arrow fl. 
When the circuit breaker is fully open, the pin 
29 is moved to the extreme right-hand end of the 
transverse slot portion 27. The shaft 20 can now 
be operated in the direction indicated by the ar 
row 25 to move the outer cylinder downward, 
as indicated by the arrow 39, until the pin 29 is 
at the top of the longitudinal slot portion 28 and 
in the extreme right-hand end of the upper 
transverse slot portion 26. When the pin 29 is 
in this position, an opening 3 in the outer cylin 
der f l registers with an opening 32 in the inner 

() 

5 

20 

25 

30 

35 

40 

54) 

60 

65 

70 
cylinder 9. Both cylinders may now be locked 
against movement by locking means 33 of a type 
well known to the art wherein the key 34 can 
be removed only when the lock is in the locking 
position. Thus, One With Supervisory authority is 

4. 
can lock both Switches ? and 2 in the open posi 
tion and take the key 34 so that unsupervised 
Operation of the Switches is impossible. 

If the pin 29 is in the upper end of the longi 
tudinal slot portion 28 and the two cylinders are 
not interlocked by the lock 33, then either the 
disconnecting Switch or the circuit breaker may 
be operated independently of the other, but both 
cannot be operated So as to be closed at the same 
time. In other words, the circuit breaker can be 
opened or closed or the disconnecting Switch can 
be opened or closed, but both cannot be closed 
except in the predetermined sequence close dis 
connecting switch, close circuit breaker, open 
circuit breaker, open disconnecting Switch. 
In the embodiment of my invention shown in 

FigS. 2 and 3, the interlocking arrangement is 
essentially the same as shown in Fig. 1 except 
that the pin and slot feature is omitted and locks 
are used throughout. Thus, for example, the cir 
cuit breaker is provided with a trip lock 35, 
examples of Which are Well known to the art. 
This lock has a key 36 which when turned from 
the position shown trips the circuit breaker f to 
cause the opening thereof, and before the key 
can be removed from the lock, the breaker is 
locked in the open position. 
The inner and outer cylinders O and are 

provided with holes 37 and 38, respectively, which 
register when both the circuit breaker and the 
disconnecting Switch 2 are closed. When in such 
registry, they are interlocked by a lock 39 which 
is operated by the same key 36 as the lock 35 so 
that the key 36 must be Withdrawn from the lock 
39 in the locked position thereof before it can 
be inserted in the lock 35 to permit the closing 
of the circuit breaker f. Inasmuch as the cylin 
ders 0 and are interlocked by the lock 39 
When both the circuit breaker and the discon 
necting SWitch 2 are closed and remain locked 
until after the circuit breaker is tripped, no 
rotary movement of the inner cylinder can occur 
when the circuit breaker is tripped. Conse 
quently, it is necessary to provide a variable 
length energy absorbing means between the cir 
cuit breaker operating crank 6 and the crank 6 
on the inner cylinder O in order to ensure the 
opening of the circuit breaker Without undue 
Strain on the interlocking mechanism. For this 
purpose, as shown in Fig. 2, the link 3 may be 
provided with a slidable crosshead 40, which is 
connected to the crank 6 and is resiliently re 
strained on the link 3 by Springs 4 and 42 
which respectively bear against collars 43 and 
44 on the link 3. 
When the circuit breaker Opens, energy is 

Stored in the Spring 4 So that upon release of 
the lock 39 the inner cylinder O is turned in the 
direction indicated by the arrow T. When the 
lock 39 is released, it is possible to open the dis 
connecting Switch 2. This opening movement 
lowers the Outer cylinder until a hole 45 there 
in registers with a hole 46 in the inner cylinder 
O which was turned in the direction indicated 

by the arrow 7 when the lock 39 was released. 
Upon release of this lock, the key 36 cannot be 
removed. When the holes 45 and 46 are in regis 
try, a lock 47, as shown in Fig. 3, operated by a 
key 48 is caused to engage the registering holes 
45 and 46 so as to prevent any closing action of 
the disconnecting SWitch and the circuit breaker. 
The key 48 may be removed from the lock 47 in 
the locked position and retained by someone in 
Supervisory authority so as to prevent any un 
Supervised operation of the Switches. In order 
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to ensure the desired longitudinal registry of the 
holes in the inner and outer cylinders O and il, 
motion limiting means 49 and 50 may be provided 
to fix the up and down movements of the Outer 
cylinder f. 
While I have ShoWn and described my inven 

tion in considerable detail, I do not desire to be 
limited to the exact arrangements shown, but 
Seek to cover in the appended claims all those 
modifications that fall within the true spirit and 
Scope of my invention. 
What I claim as new and desire to Secure by 

Letters Patent of the United States is: 
1. An interlocking mechanism comprising two 

Coaxial cylindrical members mounted one within 
the other, the inner member being supported for 
rotary movement relatively to the outer men 
ber and the outer member being longitudinally 
slidable on the inner member, said members hav 
ing interlocking means preventing joint move 
ment thereof and being provided with openings 
which register when the members are in a pre 
determined relative position, and locking means 
for engaging said openings when they are in reg 
istry to prevent separate movement of the mem 
bers. 

2. An interlocking mechanism comprising two 
Coaxial cylindrical members of unequal length 
having the longer one mounted within the other, 
the inner member being Supported for only ro 
tary movement relatively to the outer member 
and the outer member having only translatory 
movement relatively to the inner member and 
provided with a continuous slot having two par 
allel transverse portions interconnected by a lon 
gitudinal portion, Separate means for effecting 
the respective movements of said members, and 
means for preventing joint operation of Said 
movement effecting means comprising an ele 
ment on said inner member extending into the 
slot in Said outer member. 

3. An interlocking mechanism comprising two 
coaxial cylindrical members mounted one within 
the other, the inner member being supported for 
rotary movement relatively to the outer member 
and the outer member being supported for trans 
latory movement relatively to the inner mem 
ber and provided with a continuous slot having 
two parallel transverse portions interconnected 
by a longitudinal portion, said members being 
provided with openings which register when the 
members are in a predetermined relative posi 
tion, means for effecting the respective move 
ments of said members, means for preventing the 
Operation of said movement effecting means ex 
cept in a predetermined sequence comprising an 
element on said inner member extending into 
the slot On said outer member, and locking 
means for engaging said openings when they are 
in registry to prevent movement of the members. 

4. An interlocking mechanism comprising two 
coaxial cylindrical members mounted One within 
the other, the inner member being supported for 
rotary movement relatively to the outer member 
and the Outer member being supported for trans 
latory movement relatively to the inner member 
and provided with a continuous slot having two 
parallel transverse portions interconnected by a 
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6 
longitudinal portion, means for effecting the re 
Spective movements of Said members, means for 
preventing the operation of said movement ef 
fecting means except in a predetermined sequence 
comprising an element on said inner member ex 
tending into the slot in said outer member, said 
members being provided with openings positioned 
to register When said element is at one end of 
Said longitudinal slot, and locking means for en 
gaging Said openings when they are in registry 
to prevent movement of the members. 

5. An interlocking mechanism comprising two 
CoaXial cylindrical members mounted One within 
the other, the first member being supported for 
Only rotary movement and the second member 
being Supported for only translatory movement, 
Said members being provided with openings which 
register when the members are in a predeter 
mined relative position, and stationary locking 
means for engaging said openings when they are 
in registry to prevent any effective movement of 
the members. 

6. An interlocking mechanism comprising an 
inner cylindrical member surrounded by an outer 
coaxial cylindrical member, one of said members 
being supported for only rotary movement and 
the other of Said members being supported for 
Only translatory movement, the outer of said 
members being provided with a continuous slot 
having two parallel transverse portions intercon 
nected by a longitudinal portion, separate means 
for effecting the respective movements of said 
members, and means for preventing the operation 
of Said movement effecting means except in a 
predetermined sequence comprising an element 
On Said inner member extending into the slot 
in Said Outer member. 

7. An interlocking mechanism comprising an 
inner cylindrical member surrounded by an outer 
Coaxial cylindrical member, one of said members 
being supported for only rotary movement and 
the other of said members being supported for 
Only translatory movement and provided with a 
Continuous slot having two parallel transverse 
portions interconnected by a longitudinal por 
tion, separate means for effecting the respective 
movements of said members, and means for pre 
Venting the translatory movement of said other 
member except when the rotary movable mem 
ber is in a predetermined position comprising an 
element on the rotary movable member extend 
ing into the slot in said other member. 

CHARLES H. BAYER. 
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