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The present invention relates to interlock. 
mechanisms, more particularly inechanisms. for 
Compelling a certain sequence of operations, to: 
be carried out, as for instance in the opening. 
and closing of Valves in a chemical reaction con 
duit System, especially operations in which a. 
time factor is involved, to insure, the carrying 
Out of a process in predetermined manner, al 
though it is not limited to such use. 
In certain chemical processes, the valves in 

the Warious fluid lines are controlled by key 
Controlled locks, and it has been customary here 
tofore for a Supervisor to keep the keys in his 
custody and to maintain proper control over the 
process being carried out by turning over the 
proper key to an assistant, and directing him to 
Open or close the appropriate. Valve at the end 
of the purge, blow-off, reaction, or other step. 
Of the process. 
I have found that by employing a pair of ro 

tatable devices into which two different keys. 
may be inserted, and interlocking their opera 
tions in predetermined manner, so that one key 
will be freely insertible and removable, while the: 
other will be held against removal, and provid 
ing means Whereby the inserted key, when ror 
tated less than a full revolution, will be locked 
against further rotation until a predetermined 
time interval has elapsed, and at the end of that 
period may be rotated a further distance, suffi 
cient to permit removal of the other key, a novel 
interlock mechanism is provided which makes 
it possible to set up a predetermined sequence. 
of locking and interlocking operations requiring 
the use of a set of keys, thereby eliminating the 
need for human Supervision, inasmuch as the 
interlock mechanism of the invention compels, 
or enforces insertion and removal of keys from 
the device in predetermined Sequence, and pre 
Wents key withdrawal until a certain time inter 
Wall has elapsed. By varying the key holding and 
releasing action, and the length of time the key 
or keys will be held, interlocking mechanisms 
may be provided in accordance with the inven 
tion to afford control of various types of Opera 
tions. m 

It is accordingly the primary object of this 
invention to provide a novel interlock mecha 
nisna, which will constantly retain one of two 
keyS. against renoval, and Which, upon rotation. 
of one of the keys through a predetermined, 
angle, will lock both keys against removal until 
a predetermined time interval elapses. 
Another important object is to provide a mull 

tiple key interlock which, during One phase of 55. plane 
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operation, retains one key against, realOval, and 
upon insertion of a second key and rotation 
through a predetermined angle will lock both 
keys against removal until elapse of a prede 
termined time interval, when the Second key 
may be rotated a further distance and the first. 
key removed, the parts being so designed that 
the second key cannot be removed until the first. 
key is reinserted, and rotated into its original 
position. 
A further object is to provide a novel inter 

lock mechanism in which two keys are alter 
nately held and released, the release of one key 
being controlled by rotation of the other key, 
and the latter being rotatable in steps under the 
control of a time control device. 
Another object is to provide a novel two-key. 

interock mechanism which embodies means 
whereby one key may be operated to release the 
other key, but both keys cannot be removed si 
multaneously, and at least one of the keys is 
only releasable after the other has been rotated 
in successive time-controlled stages. 
The invention further aims to provide, in an 

interlock mechanism, novel SWitch actuating. 
and lock cylinder arresting mechanisms; a novel 
cam assembly for controlling the Operation: of 
adjacent lock cylinders, a novel mount for the 
interlock assembly; and further novel interlock. 
improvements and refinements to be hereinafter 
pointed Out: 

Further objects will become apparent as the 
specification proceeds in conjunction. With the 
annexed drawings, and from the appended 
claims. . . 
In the drawings: 
Fig. It is a vertical sectional View through an 

interlock mechanism embodying one form of 
this invention, taken substantially on the line 

Fig. 2 is a vertical sectional view through the 
apparatus taken along a vertical plane disposed 
at right angles to the plane of Fig. 1; 

Fig. 3 is a horizontal sectional view taken 
along the line 3-3 of Fig. 2; 

Eig. 4 is a view showing the wiring diagram 
for the apparatus of Figs. 1 to 3 inclusive; 

Fig. 5 is a view similar to Fig. 3 but illustrates 
a double interlock apparatus also forming part 
of the invention; 

Fig. 6 is a vertical sectional view taken sub 
stantially along the life 6-6 of Fig. 5; 

Fig. 7 is a vertical sectional view taken along 
a vertical plane disposed at right angles to the 

of Fig. 6; and, 



2 
Fig. 8 is a diagrammatic view illustrating the 

modified part of the wiring diagram for this 
form of the inventioi. 
With continued reference to the drawings, 

Wherein like reference characters have been en 
ployed to designate similar parts throughout the 
several views, I have illustrated the invention as 
being applied to an installation requiring incor 
poration of the Switch parts in a gas and explo 
sion proof casing 0, equipped with end closure 
caps if and 2. However, it is to be understood 
that the invention is not limited to use with a 
casing of this character. 
with mounting lugs 3 for supporting, it in any 
desired manner. - - - - - - . 

0 

Case 0 is provided . . 

15 
The interlock mechanism of the invention is 

installed in the casing in novel manner, permit 
ting maximum accessibility with a minimum of 
mounting structure. . . . . . . 

Supported on a flat upper surface of casing 
0 is a housing 4 having a closure 5 secured 

thereto in sealing relationship by means of cap 
screws 6 and a gasket 7. Secured to the upper 
face of closure 5, by means of cap screws 8 or 
the like, are lock assemblies 9 and 2 having 
keys 22 and 23 respectively cooperating there 
within well-known manner. A sheet metal thim 
ble 24 is clamped under each lock barrel assembly 
and is provided with a closure 25, the latter being 
anchored to the top of closure 5 by a retainin 
chain 26, and suitable swivel connections. 
The lock barrels shown are of well-known char 

acter and include shank portions projecting 
through openings in closure 5, and terminating 
in rockable shaft elements 27 and 28 respectively 
which are operatively engaged with coupling 
members 29 and 3. The latter transmit rocking 
movements of the lock barrel shafts to the inter 
lock mechanism located within casing fo, in the 
manner now to be set forth. . 
Couplings 29 and 3 are engaged with rock 

shafts 32 and 33 respectively projecting into cas 
ing 0, and from the foregoing it is apparent 
that if it were not for the novel interlock mech 
anism of the invention, shafts 32 and 33 could 

20 

25 
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34 and 35, which permits the entire interlock 
mechanism to be dropped down and removed from 
casing f O by way of one of the plugged openings. 

Referring now to Figs. 1 and 3, shafts 32 and 
33 rigidly carry ratchet discs 47 and 48 at their 
lower ends, which respectively cooperate with 
pawls 49. The latter are pivoted on the under 
side of plate 4 and are urged into engagement 
with notches 59 in their ratchet discs by tension 
springs 5. The pawl and ratchet assemblies 
accordingly effectively prevent counter-clockwise 
rotation of the barrels, as viewed in Fig. 3. 
:Rigidly secured to the underside of discs 47 and 
48, by rivets or the like are interlock discs 52 and 
53 having notches 54 and 55 in their peripheries. 
As seen in Fig. 3, the periphery of disc 52 is re 
ceived in notch 55 of disc 53, with the result that 
rocking movements of shaft 33 in either direc 

, tion is prevented. 
Operation of the parts is further controlled 

by a solenoid 57 carried by a downwardly extend 
ing bracket 58 from plate 4? and having a plunger 
59 coacting with a single opening 6 in disc 52 
carried by shaft 32. The plunger is normally 
urged upwardly by a spring 62, so that when the 
Solenoid is deemergized, plunger 59 will be pro 
jected by the spring into opening 6 upon rota 
tion of shaft 32 through an angular distance of 

30 
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45 

be rocked at will by inserting keys 22 and 23 in 
their locks and turning them. - - - 
While shafts 32 and 33 may be coupled to the 

interlock mechanism of the invention in various 
ways, I preferably employ a novel assembly of 
parts which functions to efficiently journal the 
shafts for rocking movement; to secure housing 
i4 to housing 0; and also to operatively support 
the entire interlock mechanism in the housing 
as a unit. To this end shafts 32 and 33 are jour 
nalled in flanged bushings 34 and 35 respectively, 
which as seen in Fig. 1, are threaded into tapped 
openings in the upper wall of housing 0, and 
function to secure casing 4 in tight engagement 
therewith. Collars 36 and 37 secured to the up 
per ends of the shafts maintain them in proper 
vertically adjusted position. Tightly threaded O 
to the lower ends of bushings 34 and 35 are con 
plemental bushings 38 and 39 respectively. The 
atter have reduced lower ends which project 
through openings in the upper plate 4 of 2. 
framework including a bottom plate 42 and in 
termediate posts 43 secured thereto by capscreWS 

... Plate 4 is rigidly secured to bushings 38 
and 39 by means of nuts 45. - 
From the foregoing disclosure it is apparent 

that all that is necessary to Secure complete 3C 
cessibility of the interlock mechanism is to re 
move closure i5 and its associated lock barrels: 
remove collars 35 and 37; and unscrew bushings 

50 
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fore is held against removal. 

90° in a clockwise direction from the position of 
the parts illustrated in Fig. 3. 

Also coacting with plate 52 is a micro-switch 
64 carried by a depending bracket 65 carried by 
plate 4 and provided with an actuating arm 66, 
Which is Spring-urged upwardly and carries a 
roller 67 at its free end. The roller coacts with 
a calm 68 secured to the underside of disc 52. As 
seen in Fig. 3, cam 68 is provided with inclined 
end or ramp portions, and extends over an angu 
lar distance of approximately 90° around the disc. 
The micro-switch may be of any well-known 
character and is operable to open a timer control 
circuit (to be hereinafter described) when it is 
depressed, and to close the circuit when it is dis 
posed in its upper position shown in Fig. 2. The 
ratchet and interlock disc assemblies are secured 
to their respective shafts by nuts if and 72, any 
suitable keying means being employed to insure 
unitary rotation. 
Taking up the operation of the structure so 

far described, it is to be understood that the 
parts are shown in the initial or starting posi 
tion in all the figures. Keys 22 and 23 cooperate 
With their lock barrel assemblies in Such man 
ner that they can be inserted and rotated 
through 360° and then released, the keys and 
lock barrels embody coacting projections which 
prevent removal in any other position, as is Well 
understood in the art. 
In the position shown in Fig. 3, key 23 has been 

rotated 180° from its insertion position and there 
Key 22 is disposed 

in removal position and will be assumed to have 
just been inserted in the apparatus. Pawl 49 
prevents counter-clockwise rotation of the as 
sembly with which key 22 is associated, and there 
fore the only movement possible is clockwise 
rotation. Upon clockwise rotation of key 22 
through approximately 90, plunger 59 is pro 
jected by spring 62 into opening 6 of plate 52, 
thereby locking the key against further rotation. 
coincidental with rotating key 22 through 90. 
came engages roller 67 and depresses arm 
of micro switch 64 into circuit-breaking condi 
tion. ses ki Upon conclusion of the foregoing operation, 

y 
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the parts are locked against further manipula 
tion until solenoid 57 is energized, inasmuch as 
the notch in disc 53 prevents rotation of key 23 
in either direction and plunger 59 locks key 22 
against rotation. Both keys are therefore re 
tailed. 
Any suitable form of timer mechanism may be 

incorporated with the device to introduce a defi 
nite time interval between actuation of SWitch. 
64 and energization of solenoid 57, and in Fig. 4 
have shown one form of timer known in the 

trade as a "Micro-fiex, HX51G Instantaneous 
Reset Timer,” manufactured by the Eagle Signal 
Corporation, Moline, Illinois, which may be used. 
With continued reference to this figure, the in- E5. 
terlock unit is designated diagrammatically as 
5, and the timer unit as 6. Power is supplied 
by mains 77, one side of which leads through 
micro switch 64 to a clutch holding coil 8, which 
eontrols actuation of a spring-pressed jaw clutch 20 
driven by a motor 79, so that when micro switch 
64 is opened, coil 78 releases the clutch and 
couples motor 9 to the timer mechanism, where 
upon the timing cycle is initiated. The other 
side of the line T. leads to a binding post 8, to 25 
which a lead 82 from coil 18 and motor 79 is 
connected. 
Upon engagement of the jaw clutch in the 

manner just described, it causes a contact as 
sembly 83 to close, and this action, through leads 30 
84 and 85 and a binding post 86, closes the motor 
circuit. A contact assembly 8 closes the circuit 
through an indicator light 88 while the timer is 
in operation, to give a visible indication that the 
timing operation of the apparatus is in progress. 35 
At the end of the timing interval, contact as 

sembly 8 engages its Opposite Contact. 89, ex 
tinguishing light 88 and energizing solenoid 57 
through lines 9 and 92. Upon retraction of Sole 
noid plunger 59 in the manner just described, key 40 
22 is released for further clockwise rotation but 
is held against counterclockwise rotation by pawl 
49. Accordingly, upon rotation of key 22 through 
an additional 90° travel (180° from the starting 
position), notch 54 of plate 52 is brought opposite 45 
plate 53, with the result that key 23 may now be 
rotated 180° clockwise and removed and employed 
to carry out some other phase of operation in the 
particular interlock-controlled system. 

During the foregoing additional 90° rotation 50 
of key 22, cam 68 is so rotated as to allow roller 
67 to roll off of its trailing end, restoring arm 66 
to the circuit-making position shown in Fig. 2, 
whereupon clutch coil 78 is re-energized, disen 
gaging the clutch and stopping the timer motor. 55 
This action also returns contact arm 8 to the 
mid-position shown in Fig. 4, thereby deemergiz 
ing the solenoid and re-setting the timer for the 
next cycle. When this occurs, spring 62 projects 
plunger 59 into engagement with the underside 60 
of disc 52. 

It should be observed that tupon conclusion of 
the operation just described, the parts are dis 
posed 180° from the positions, shown in Fig. 3, 
with the periphery of disc 53 received in notch 
54 of disc 52, with the result that the latter 
cannot be rotated in either direction. 
Upon reinsertion of key 23 in lock barrel 24, and 

rotation thereof through 180°, disc 53 is restored 
to the position shown in Fig. 3. Since this places 70 
notch 55 adjacent disc 52, the latter may now be 
rotated 180° clockwise, and key, 22 removed. 
This final step restores the parts to the starting 
position, and after key 22 has been reinserted 
the cycle may be repeated. 75 

It is accordingly apparent that the invention 
provides a pair of rotatable key-receiving devices 
which are so interlocked that one key is freely 
insertable and removable. While the other is held 
against removal, and that means are provided 
whereby the inserted key, when rotated less than 
a full revolution, Will be locked against further 
rotation until a predetermined time interval has 
elapsed, and that at the end of that period it 
may be rotated a further distance Sufficient to 
permit renoval of the other key, resulting in a 
mechanism which makes it possible to establish 
a predetermined sequence of locking and inter 
locking operations requiring the use of a set of 
keys, thereby eliminating the need of human 
Supervision in a System embodying key-controlled 
units. 
The foregoing embodiment of the invention 

provides a single timed period of key retention, 
and therefore is termed a single timer interlock. 
The invention also may be embodied in the form 
of a double timer interlock, and in Figs. 5, 6, 7, 
and 8, I have illustrated the invention embodied 
in that form. 
With continued reference to these figures, sim 

ilar reference characters have been utilized to 
designate parts which are common to this form 
of the invention, and also to that previously de 
scribed. The lower ends of shafts 32 and 33 
carry rachet discs 47 and 48 cooperating with 
pawls 49 in the manner previously described. 
Also interlock discs 52 and 53 are provided with 
notches 54 and 55 which coacts with the periph 
ery of the other discs to lock the parts as pre 
viously set forth. 

Pawls, 49 cooperate With notches 59 in discs 47 
and 48 to prevent counter-clockwise rotation (as 
viewed in Fig. 5). In this instance a second 
solenoid 57 a having a plunger 59a, cooperating 
with an opening 6a in disc 53, is associated 
With the second lock assembly for controlling Op 
eration thereof in a manner similar to Solenoid 
57 associated with the first lock assembly, it be 
ing observed that opening 6a is located approxi 
mately 90 from the trailing end of cam shoe 
68d. The latter is of special form as shown in 
Figs. 5 and 6, being flange-like and located ma 
terially below the level of disc 53, so as to pro 
vide a recess 70 of sufficient size to freely receive 
calm track 68 of disc 52 without interference, re 
gardless of the relative angular positions of discs 
52 and 53. A second micro-switch 64a is carried 
by a bracket 65d at a level sufficiently low to 
properly cooperate with the underside of cam 
track 68a. 

Referring to Fig. 8, it is observed that micro 
switches 64 and 64d. are disposed in series in one 
of the leads , so that Opening either SWitch Will 
de-energize clutch coil 78 and energize timer 6 
in the manner previously set forth. Solenoids 
57 and 57a are disposed in parallel in the timer 
circuit, so that they will both be energized at the 
close of the timed period. 
The operation of this form of the invention is 

as follows; - 
Assuming that the parts are in the positions 

illustrated in Fig. 5, with the periphery of disc 
52 received in recess 55 of disc 53, the latter is 
locked against rotation in either direction, there 
by preventing removal of key 23, inasmuch as the 
key is disposed 180° from the position where it 
may be removed. Lock barrel 9 on the contrary 
is disposed in its key-receiving position, and key 
22 may accordingly be inserted and rotated 
through 90° in a clockwise direction, counter 



4. 
clockwise rotation being prevented by pawl 49, 
Upon rotation of key 22 through 90° as just 
described, solenoid plunger 59 is projected by 
Spring 62 into opening 6 of disc 52, thereby 
locking the latter against further rotation. This 
Operation, through can track 68 and micro 
Switch 64, opens the clutch coil circuit and initi 
ates the timing operation in the manner pre 
viously set forth, it being observed that the pe 
riphery of disc 52 in cooperation with recess 55 
of disc 53 still locks the latter against rotation. 
Accordingly, under these conditions both of the 
discs are locked out of key-releasing position and 
both keys are held. 
With the parts in the positions just described, 

at the conclusion of the timed interval, the timer 
closes the solenoid circuit and simultaneously de 
presses plungers 59 and 59a. This frees disc 52 
for further clockwise rotation, and when disc 52 
has been rotated through an additional 90°, roller 
67 rides up over the inclined trailing end of cam 
track 68 and closes the clutch coil circuit, thereby 
deenergizing the Solenoid and resetting the timer. 
Disc 52 is now located 180° from the starting po 
sition with its recess 54 adjacent the periphery 
of disc 53, with the result that key 23 may now 
be rotated 180 and removed and utilized to carry 
out some other step of the System in Which the 
device is incorporated. 
After key 23 has been returned to and re 

inserted in barrel 2, it may be rotated 90° in 
clockwise direction. This brings disc 53 into a 
position disposed 270° from the position shown 
in Fig. 5, and allows plunger 59a to be projected 
into opening 6 fa of disc 53, thereby locking the 
latter against further clockwise rotation, coun 
ter-clockwise rotation being precluded by pawl 
49. The foregoing 90° clockwise rotation of disc 
53 causes can track 68a to depress roiler 6d. 
and open micro switch 64a, thereby opening the 
clutch coil circuit and causing the timing cycle 
to be again initiated in the manner previously 
set forth, it being observed that the periphery of 
disc 53 still cooperates with recess 54 of disc. 52 
in Such manner as to prevent rotation of the 
latter. Both keys are accordingly again re 
tained against removal. 
With the parts in the positions just described, 

at the end of the timed interval, the timer closes 
the solenoid circuit and causes plunger 59a to be 
withdrawn from opening 6d. in plate 53, thereby 
freeing the latter for further clockwise rotation. 
Upon rotation of disc 53 through an additional 
90° it is restored to the position shown in Fig. 5, 
with its recesses 55 located adjacent the periph 
ery of disc 52, and simultaneously closes micro 
switch 64a, thereby resetting the timer and de 
energizing the solenoid circuit. 
From the foregoing, it is apparent that during 

the cycle of operations just described, the parts 
are restored to the position shown in Fig. 5, and 
disc 52 may be rotated clockwise 180 and key 22 
removed. The parts are accordingly ready for 
the foregoing cycle to be repeated upon reinser 
tion of key 22. 

It should be observed that although solenoids 
57 and 57a are in each phase of the operation 
simultaneously actuated, this does not interfere 
with the proper sequence of operations, inas 
much as only one of them is used at any one time 
to lock the discs against rotation, since the other 
one merely rides against the lower surface of 
the other under the influence of spring 62. It 
should also be observed that in both forms of the 
invention discussed, cam track 68 is advanced 
slightly, so that the micro switches will be posi 
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tively moved to open position slightly before the 
discs attain full 90° travel. This prevents retro 
grade rotation of the parts in an effort to avoid 
carrying out predetermined sequence of opera 
tion. . 
Inasmuch as it is impossible to rotate the parts 

during normal operation into such position as 
to permit simultaneous removal or insertion of 
both of the keys, it is necessary, when initially 
aSSembling the device, to rotate the keys into 
their desired relative positions prior to installing 
cover 5 on casing 4. During assembly, shafts 
32 and 33 are also manually rotated into the de 
sired predetermined angular relationship. It is 
then a simple matter to apply couplings 29 and 
3 to shafts 32 and 33, and then apply cover 5 
to Casing 4. 
The invention may be embodied in other spe 

cific forms without departing from the spirit or 
essential characteristics thereof. The present 
embcdiment is therefore to be considered in all 
respectS as illustrative and not restrictive, the 
scope of the invention being indicated by the 
apper ided claims rather than by the foregoing 
description, and all changes which come within 
the meaning and range of equivalency of the 
claims are therefore intended to be embraced 
thereby. 
What is claimed is: 
i. In an interlock apparatus, a pair of key 

controlled lock devices disposed in cooperative 
relationship; a key for operating each of said de 
Vices and freely insertible into and removable 
therefrom when said devices are disposed in pre 
determained angular positions; means coacting 
With said devices for causing one of said devices 
to be locked in key-retaining position while the 
Other device is disposed in key-releasing position, 
and for causing the other of said devices to be 
locked in key-retaining position when said one 
device is disposed in key-releasing position, said 
one device also being movable into second key 
retaining position, Said coacting means also be 
ing Operable to maintain said other device in key 
retaining position when said 'one device is in 
Said second key-retaining position; stop means 
for arresting movement of said one device when 
it attains Said second key-retaining position, 
whereby both keys are retained against removal; 
means for pi'eventing retrograde movement of 
Said devices; and means for releasing said stop 
means, to thereby permit said one device to be 
moved into key-releasing position. 

2. In an interlock apparatus, a pair of movable 
key-receiving devices; a key for operating each 
device, each device being movable from a key 
releasing position into a plurality of key-retain 
ing positions; means for locking one of said de 
vices in key-retaining position when the other 
device is disposed in key-releasing position; means 
for causing said one device to also be locked 
in key-retaining position when said other de 
Vice is moved into one of Said key-retaining po 
sitions; means for arresting movement of said 
other device and preventing it from being moved 
beyond Said one key-retaining position, whereby 
both keys are retained against removal; and 
means for automatically releasing said locking 
means at the end of a predetermined period of 
time, permitting movement of said other device 
into a position in which said one device may be 
moved into key-releasing position. 

3. The interlock apparatus defined in claim 2, 
wherein said key-receiving devices are rotatable 
through 360 degrees about substantially parallel 
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axes and are operable to release said keys in One 
angular position, and are operable to retain said 
keys in all other angular positions. 

4. The interlock apparatus defined in claim 2, 
wherein said key-receiving devices are rotatable 
about substantially parallel axes, and said other 
device carries an apertured disc-like member and 
said locking means comprises a plunger urged by 
Spring means into coaction with the aperture of 
said member, and said means for releasing said 
locking means comprises electromagnetic means 
operable to retract said plunger against the ac 
tion of Said Spring means. 

5. In an interlock apparatus, a key-receiving 
device; a key for operating said device; means 
mounting said device for rotation; means for 
preventing said key from being inserted in or 
removed from said device except when the lat 
ter is disposed in a predetermined position; said 
device carrying a disc-like member; means for 
arresting said device against further angular 
movement after it has been rotated a predeter 
mined distance from key-releasing position; com 
prising an axially movable plunger coacting with 
an opening in said member; electromagnetic 
means for controlling said plunger; a switch dis 
posed in cooperative relationship with said mem 
ber; cam means on said member for operating 
said Switch. When said device is rotated into locked 
position; and means controlled by said switch, 
for automatically energizing said electromagnetic 
means at the end of a predetermined time in 
terval, to retract said plunger and free said device 
for rotation. 

6. The interlock apparatus defined in claim 5, 
wherein said plunger is urged by spring means 
toward said member and said electromagnetic 
means is operable to retract said plunger against 
the action of said spring means. 

7. The interlock apparatus defined in claim 5, 
wherein switch comprises a pivoted arm adjacent 
said member; and said cam means comprises a 
cam mounted on one face of said member and 
operable to engage and rock said arm when Said 
device is rotated said predetermined distance 
from key-releasing position. . 

8. The interlock apparatus defined in claim 5, 
together with a second key-receiving device dis 
posed in cooperative relationship to said first 
named device; and means for locking one of Said 
devices in key-retaining position whenever the 
other is disposed in key-releasing position. 

9. In an interlock mechanism, a pair of key 
controlled lock devices disposed in side-by-side 
relationship; a key for operating each of said 
devices and being freely insertible into and re 
movable therefrom when each of Said devices is 
disposed in a predetermined angular key-releas 
ing position, said devices each being movable into 
key-releasing position; control means for pre 
wenting said devices from being simultaneously 
moved into key-releasing position; and a time 
controlled mechanism operably associated with 
one of said devices, for introducing a predeter 
mined time interval into movement of Said one 
device into key-releasing position. 

10. The interlock mechanism defined in claim 
9, wherein a second time-controlled mechanism 
is operably associated with the other of Said de 
vices for introducing a time-controlled phase 
into operation thereof. 
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11. In an interlock apparatus, a pair of inde 

pendently rotatable key-receiving devices having 
coacting interlock means for controlling rota 
tion thereof With respect to each other; a switch 
mechanism operatively associated with each of 
said devices and adapted to be opened and closed 
in response to rotation thereof; an electromag 
netically actuated locking mechanism coacting 
With each of said devices and operable to arrest 
rotation thereof when they attain predetermined 
angular positions; a timer mechanism; and cir 
cuit means for causing said timer mechanism to 
initiate operation when either of said switches is 
opened, and for causing both of said locking 
mechanisms to be moved into unlocking condi 
tion upon conclusion of Operation of Said timer 
mechanism. 

12. The interlock apparatus defined in claim 
11, wherein said switch mechanisms are con 
nected in Series and said locking mechanisms are 
connected in parallel. 

13. In an interlock mechanism, a pair of shaft 
members rotatable about spaced parallel axes; 
a disc rigidly carried by each shaft member, each 
disc having a notch adapted to receive the pe 
riphery of the other disc when said discs are 
disposed in predetermined angular positions, 
whereby said discs coact with each other to exert 
a controlling action upon said shaft members; 
a cam on each of said discs; a mechanism Oper 
ably associated with and adapted to be actuated 
by each of said cams upon rotation of said shaft 
members, said cams each having an outer pe 
ripheral radius of curvature which is greater than 
the radius of curvature of the bottoms of Said 
notches, whereby said cams define intersecting 
circular paths in response to rotation of Said 
shaft members, one of said cams being disposed 
in axially offset relationship to the other cam 
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members and being spaced from its disc by an 
amount sufficient to permit the other cam to paSS 
between it and its disc without mechanical in 
terference when said shaft members are rotated. 

14. In an interlock apparatus, a pair of mov 
able key-receiving devices; a key for operating 
each device, each device being movable from a 
key-releasing position into a plurality of key 
retaining positions; means for locking one of 
said devices in key-retaining position when the 
other device is disposed in key-releasing position; 
means for causing said one device to also be 
locked in key-retaining position when said other 
device is moved into one of said key-retaining 
positions; stop means for arresting movement Of 
said other device and preventing it from being 
moved beyond said one key-retaining position, 
whereby both keys are retained against removal, 
switch means automatically operable by Said other 
device upon movement of the latter into Said one 
key-retaining position; a timer mechanism auto 
matically placed in operation by said Switch 
means; electromagnetic means for releasing Said 
stop means; and means for automatically ener 
gizing said electromagnetic means at the end of 
a predetermined period of time, in accordance 
with operation of said timer, thereby permitting 
movement of said other device into a position 
in which said one device may be moved into 
key-releasing position. 
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