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7 The present invention relates to lock mech 
anism and has for one object to provide an im 
proved combination lock mechanism for control 
ling the operationsof other mechanisms such, for 
example, as timing mechanisms, electrically op 
erated or controlled systems or devices, and other 
useful parts or mechanisms which it may be de 
sired to protect or control by the use of a com 
bination lock mechanism of the class described 
herein. 
A further object of the invention is to provide 

an improved combination or permutation lock 
mechanism which can be set up or operated 
according to different predetermined combina 
tions or arrangements of operating parts where 
by one of such operations may be made necessary 
to effect control, release or operation of one device 
and another required to control the operation or 
functioning of a different or like device in which 
the operation ofone of said devices may or may 
not be dependent upon successful operation of 
another. 
A further object of the invention is to provide 

an improved permutation lock, in combination 
with securing or locking means,,and a timing 
device, in which arrangement the lock is set or 
operated to correspond to a selected combina 
tionor predetermined arrangement of tumblers 
to effect release of the timing device and is pre 
vented from being successfully operated to effect 
release of the securing means until the timing 
device has operated for a predetermined period, 
after which the securing means will be rendered 
releasable by setting or operating the lock in 
accordance with another combination, or in ac 
cordance with any preferred or concerted order 
of the movable parts of the permutation lock. 
A further object of the invention is to provide 

an improved combination lock adapted to be op 
erated according to a predetermined combination 
or setting of one or more of the tumblers to effect 
release or control over an operating part and 
being subsequently operable upon destroying said 
combination, in accordance with a different set 
ting of the tumblers to release, operate, or con 
trol another part or parts for performing a use 
ful function. 
A further object of the invention is to provide 

0 an improved combination lock for controlling or 
releasing an operating part or mechanism in 
which one of the movable parts of the lock, or 
means controlled thereby, is adapted to release 
or operate a switch for controlling an electric 
circuit. 

(Cl. 70-269) 
A further object of the invention is to provide 

an improved time lock for protecting safes, vaults, 
containers, and the like, which is particularly 
adapted for preventing daylight holdups, not only 
by making it necessary to operate a combination 
lock to effect release of the timing mechanism, 
and to wait for the timing mechanism to run down, 
but also requiring the operation of a different 
combination after the timing mechanism has 
completed its period of operation in order to effect 
release of the bolt-work or other means for pro 
tecting the safe. , 
A further object of the invention is to provide 

an improved time and combination lock mecha 
nism, requiring one operation of the combination 
lock to effect release of the timing mechanism 
and a subsequent operation of the lock to release 
the bolt-work or the protecting means therefor 
after operation of the timing mechanism for a 
selected period, along with means controlled by 
the timing mechanism for preventing relocking 
of the safe without ?rst rewinding or resetting 
the timing mechanism for a subsequent operation. 
A further object of the invention is to provide 

in combination with securing mechanism for a 
closure or the like, a combination lock mechanism 
for protecting the same and a timing device adapt- , 
ed to be held in check by said lock mechanism and 
arranged to be released for operationupon set 
ting the combination lock mechanism to corre 
spond to a selected combination, and to subse 
quently condition said mechanisms for coopera 
tion to render the securing mechanism releasable 
by again setting thecombination lock mechanism 
to correspond to a different combination. 30 
A further object of the invention is to provide 

an improved combination lock having a series of 
tumblers and devices associated therewith and 
adapted for controlling or holding in check means 
for controlling the operations of locks and various 40 
mechanisms or systems, and in which arrange 
ment one or more of thetumblers may be set 
‘according to one combination to release or con— 

» dition one or more of said devices for the purposes 
intended and subsequent to which certain-of the 
tumblers can be :set according to another com 
bination .to further release or condition the same 
or other devices to control other means or mech 
anisms, or systems of different kinds. ,0 
To these and other ends the invention resides 

in certain improvements and combinations of 
parts, all as will be hereinafter more fully de 
cribed, the novel features being pointed out in 
the claims at the end of the speci?cation. 
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2 
In the drawings: 
Fig. 1 is a plan view of a locking device em 

bodying the invention; 
Fig. 2 is a horizontal section taken substan 

tially on the line 2—2 of Fig. 9; 
Fig. 3 is a sectional elevation of the lock taken 

on line 3—3 of Fig. 1 showing the locking parts 
in normal looking position; 

Fig. 4 is a similar View with certain of the 
parts slightly shifted to free the timing mecha 
nism for operation upon successful operation of 
the ?rst combination; 

Fig. 5 is a fragmentary sectional elevation 
showing the bolt dogging element just after re 
lease by the timing mechanism and before re 
lease by operation of the second combination; 

Fig. 6 is a similar view showing the position as 
sumed by the dogging element after successful 
operation of the second combination; 

Fig. '7 is a fragmentary sectional elevation 
showing parts of the combination lock in normal 
locking position and an electric circuit closing 
device shown held in open position by one of said 
parts; 

Fig. 8 is a similar view showing one of the 
locking parts released and the circuit controlling 
device at closed position; 

Fig. 9 is a sectional elevation taken substan 
tially on line 9—9 of Fig. 1 showing the parts 
of the timing mechanism in the position they 
occupy when held against release‘ by the com 
bination look when the operating parts of the 
latter are in the position shown in Fig. 3; 

Fig. 10 is a fragmentary sectional elevation 
somewhat similar to Fig. 9, showing parts of 
the timing mechanism when the latter is in run 
down condition and the bolt dogging or control 
elementat full release position in which it is 
held by the guards controlled by the timing mech 
anism which requires the latter to be reset for 
operation in order to free the bolt dogging ele 
ment for return to the normal dogging position 
'shown in Fig. 3; 

Fig. 11 is a fragmentary sectional elevation 
of a modi?ed form of tumbler arrangement, in 
'which all of the tumblers are of the same size, 
the dogging element being shown in the position 
corresponding to that shown in Fig. 4, or in the 
position it occupies after the ?rst combination 
has been successfully operated, but before the 
timing mechanism has effected its release, and 

Fig. 12 is a transverse sectional elevation taken 
substantially on line l2—I2 of Fig. 11. 
The same reference numerals throughout the 

several views indicate the same parts. 
The present invention embodies, in one of its 

forms, an improved combination or permutation 
lock, capable of different operations correspond 
ing to different combinations or tumbler set 
tings, in order'that different parts may be re 
leased or conditioned for operation one in ad 
vance of another or at different times without 
having to employ two or more individual sets of 

65 tumblers for accomplishing the desired results. 
One example of the usefulnessof the present 

combination lock mechanism is the employment 
of the same to control one or more timing de 
vices and locking vmechanism under the control 
thereof. In other words, by the operation of 
certain of the tumblers of a single set, the timing 
device is released for operation, and upon a sub 
sequent operation of the complete set of tum 
blers after the timing device has completed its 
period of operation, release of the means em 

2,079,702 
ployed to guard or protect the bolt or other look 
ing means will be effected. 

In the lock mechanism shown in Figs. 3 to 6, 
inclusive, the timing mechanism is adapted to be 
released by setting the operating disk or driving 
tumbler and one other tumbler, by movement of 
the dial in opposite directions to certain positions 
corresponding to the numbers or characters of 
a predetermined combination, at which time the 
dogging element will drop slightly and the switch 
shown in Fig. 7 will be automatically operated to 
close the circuit controlled thereby. Subse 
quently, when the timing mechanism has oper 
ated to free the dogging element, the latter can 
be moved to shift the bolt after operating the 
dial to set up another combination corresponding 
to a different arrangement of the tumblers, in 
which in the present design, the notches of all 
of the tumblers are brought into alinement to 
permit the fence means on the dogging element ‘I 
to move to full release position. Then by turn 
ing the dial the bolt operating or dogging ele 
ment can be moved to the full release position 
shown by the dot and dash lines in Fig. 10. In 
moving the bolt operating member to this posi 
tion the bell-crank levers will automatically as 
sume the position shown in Fig. 10, at which they 
will hold the bolt operating member to prevent 
movement thereof and the bolt connected there 
with to locking position. However upon reset~ ' 
ting the timing devices, the dogging element and 
the bolt will be released for return to normal 
locking position shown in Fig. 3 by rotation of 
the dial. 

Referring to the drawings, It) represents a por- ‘ 
tion of a safe, vault, or the like, and l l a door or 
closure therefor, on the inner face of which is 
secured by any suitable means a frame or casing 
12 as best shown in Fig. 2. A bolt 13 is carried 
by the casing and when in locking position pro 
jects into a keeper 14 secured to the wall of the 
safe I8 as shown in Figs. 1 and 3. The bolt is 
guided in the end Wall of the casing and also by 
an offset portion l5 resting on the bottom of the 
casing as shown in Fig. 4. 
The lock is of the combination type and in 

cludes the usual knob and dial plate It and H 
respectively, located on the outside of the clo 
sure for operating the spindle 18 carrying a plu 
rality of tumblers I9 and I90, and an operating " 
tumbler or disk 20 having a lug 2| for engaging 
the end of an arm 22 on the bolt for moving 
the latter from unlocking to locking position, 
the tumbler 59a being made larger than the tum 
blers l3 for a purpose described hereinafter. 
The disk is provided with a cam surface 23 for 
raising the bolt dogging and operating element 
24 which is pivoted at 25 upon the bolt. The 
bolt is retracted by engagement of the lug 2| on 
the disk with a shoulder 26 on the dogging ele 
ment 24 when rotating the disk in a counter 
clockwise direction from the position shown in 
Fig. 4, after the dogging element has moved to 
the full release position shown in Fig. 6. The 
dogging element carries a laterally projecting 
part 27 comprising fence means overlying the 
peripheral portions of the tumblers, the dogging 
element being supported by the shoulder 26 in 
position to be held in check by a lug 24a on the 
casing l2 after the combination has been destroy- M 
ed, the part 2'! dropping into the notch 28a 
of the tumbler l9a upon successful operation of 
the combination for controlling the timing mech 
anism and into the notches 28 of the tumblers 
l9 and also the notch 28a upon successful op~ 
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2,079,702 
eration of the combination for controlling the 
dogging element 24a, as more fully described 
hereinafter. 
The casing [2 has a cover plate section 23 

removably secured thereon which carries the 
time mechanism, comprising the usual spring, 
motor including a drum 3!). The motor has a 
shaft 3! operating to drive the main gear 32 
of the time mechanism which in turn operates 
a train of gears, not shown, constituting the usual 
or any well known type of clock mechanism, in 
which is included a suitable escapement wheel 
33 and a. pallet 34 for controlling the same. 
The time mechanisms are shown in duplicate 

and the corresponding parts are, therefore, given 
the same reference characters, it being under 
stood that the two mechanisms operate inde 
pendently of each other and that if one should, 
for any reason, fail to function, the other will 
serve to control the operations of the bolt or the 
dogging means therefor. 
The escapement wheels 33 are each mounted 

on an arbor 35, the ends of the arbors being 
journaled in the front and rear frame plates 36 
and 37 respectively, between and by which the 
time mechanism is supported as shown in Fig. 2. 
The arbors 35 are each provided with a pinion 
38 or its equivalent for receiving the free ends 
of the upper and lower U-shaped members 39 
and 40 suitably secured upon a vertically dis 
posed slide 4I. The slide is guided at its upper 
end by a U-shaped bracket 42 and also by the 
upper and lower pins 43 extending within the 
slots 44 of the slide. 
The U—shaped member 40 of the slide, through 

engagement of its free end portions with the 
pinions 38 on the arbors 35, serves to hold the 
time mechanism in check when wound for op 
eration provided, of course, that the slide has 
been moved to its highest position in which the 
U-shaped member 49 will engage the pinions 
38. Movement of the slide to this position is 
effected by moving the bolt dogging element 24 
to the position shown in Fig. 3, by turning the 
dial of the combination lock to destroy the com 
bination. In this operation the dogging element 
is raised by the cam 23 of the disk 20 and while 
being raised lifts the slide through engagement 
with the laterally projecting portion Ma thereof. 
To effect release of the time mechanism for 

operation, the combination for controlling the 
same must be successfully operated, as by rotation 
of the dial to bring the notch 28a of the large 
tumbler 19a and that of the tumbler disk 20 
into registry with the projection 26 of the dog 
ging element whereby to permit of a slight down 
ward movement of the latter to the position 
shown in Fig. 4 in order that the spring 45 may 
positively move the slide downwardly to the re 
lease position shown in Fig. 9, at which the es 
capement wheels of the time mechanism are 
freed for operation. 
The slide and dogging element are held in 

this position, during operation of the time mech 
anism, by a movable support 46 pivoted at 47 
on the frame or cover plate 33 of the time mech 
anism, through engagement of the support with 
a lug 48 on the dogging element whereby the 
latter is prevented from dropping to its lowest 
or non-dogging position in which it is shown in 
Fig. 6 and at which it is no longer guarded by the 
obstruction or lug 24w on the casing l2 of the lock. 
Movement of the support 46 from holding posi 

tion with respect to the dogging element is ef 
fected by the time mechanism at the expiration 

3 
of the period for which it is set for operation 
through engagement of the operating pins 49 
of the motor driven wheels 32 with a slidably 
mounted release bar 50, one of the pins moving 
into engagement with the depending lug 5i of the 
bar and the other engaging the right hand end 
portion 52 thereof as shown in Fig. 10. The 
bar is slotted at 53 to receive a pin or projec 
tion 54 on the pivoted support 46 whereby when 
the time mechanism approaches the rundown ‘ 
position the support is moved from beneath the 
lug 48 on the dogging element at which time 
there is a slight drop of the latter from the posi 
tion shown in Fig. 4, the extent of which is 
limited by the contacting of the fence 2? with 
the tumblers l9. In this position of the dogging 
member 24 the notch 28a. of the tumbler Na 
and that of the tumbler disk 23 remain in alined 
relation. to afford clearance for the fence and 
the part 26 of the dogging member which is " 
necessary as seen from the position of the parts 
in Fig. 5. The parts remain in‘this position 
until the dial is turned to operate the second 
combination at which time the cam 23 of the disk 
20 will raise the dog 24 to move the fence 2'! out 
of the notch of the large tumbler [3a, thus con 
ditioning the lock for operation of the second 
combination. ‘This is done by turning the dial 
to bring the notches of all of the tumblers into 
alinement to permit the fence 21 to enter the 
same to allow the dogging member to drop to the 
bolt releasing position shown in Fig. 6, thus 
permitting the slide M for releasing the time 
mechanism to be moved to its lowest position by 
the spring 45. 
shown in Fig. 10, the free ends of the U-shaped 
member 33 will engage the pinions 38 on the ar 
bors 35 carrying the escapement wheels to pre 
vent continued operation of the timing mecha— 
nism. 
The release bar 50 is preferably extended 

through and is supported and guided by the 
spaced portions of the U-shaped bracket 42 for 
guiding the slide 41. The release bar is held in 
the full release position shown in Fig. 10 by the 
pins 43 of the motor driven gears 32 until the 
springs of the motors are rewound at which time 
a coiled spring 55 will operate to return the re 
lease bar to the normal position shown in Fig. 9. 
the spring having one end connected with the re ‘ l 
lease bar and the other with the bracket 42. 
The return of the release bar by the spring to 

the normal operating position effects movement 
of the support 43 to normal position at which it 
will lie beneath the lug 48 on the dogging element - 
to hold the latter in the‘position shown in Fig. 9, 
to which it is moved following successful opera~ 
tion of the combination for controlling the tim— 
ing device. 
As previously stated the return of the dogging 

element and the bolt connected therewith is ef 
fected when relocking the safe by turning the 
dial and spindle to destroy the second combina 
tion which is operated to aline the notches of all 
of the tumblers after the timing device has com 
pleted its operation. 
The means provided for preventing relocking of 

the safe in case the attendant should forget to re 
wind the time device is preferably designed to co 
operate with the dogging element to hold it against 
return to normal dogging position, but if desired 
may be made to operate in direct connection with 
some other part of the bolt control means to pre 
vent movement of the bolt to locking position. 
In the present design means is provided is: 

In this position of the slide as ' 
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4 
making it necessary to at least effect a partial re 
winding of each of the clock or time devices shown 
before the bolt can be moved from unlocking to 
locking position. The means for protecting or 
holding the dogging element against return to 
normal dogging position with respect to the bolt 
comprises a guard in the form of a bell-crank 
lever 56 pivoted at 5'? upon the front frame plate 
36 of the time mechanism, the lever being moved 
from protecting position with respect to the bolt 
dogging element by the rewinding of the timing 
device shown at the left of Fig. 9 of the drawings. 
In Fig. 10 it will be noted that the dogging ele 
ment has been moved to full release position by 
rotating the operating disk 26 of the combination 
lock counterclockwise from the position shown 
in Fig. 6. In the position of the dogging element 
shown in Fig. 10, a lug or abutment 58 projecting 
from the dogging element lies directly in front 
of the end portion 59 of the guard lever 56 so 
that should an attempt be made to rotate the dial 
and spindle for the purpose of recasting the bolt, 
the abutment 58 will engage the end portion of 
the lever and prevent operation of the dial to an 
extent su?icient to cause the lug 2| of the driving 
disk 20, through engagement with the arm 22 of 
the bolt, to move the bolt to locking position. 
However if the timing device is rewound in ad 

vance of an attempt to recast the bolt, means 
controlled by the timing device will be operated to 
move the lever 56 from the bolt protecting posi 
tion shown in Fig. 10 to the release position shown 
by dot and dash lines in Fig. 9. This means pref 
erably comprises a cam 66 or its equivalent con 
nected with the winding shaft 3| of the spring 
motor, or if preferred with the driving gear 32, 
which is rotated by the shaft when rewinding the 
timing device. The cam may be constructed in 
any preferred manner suitable for accomplishing 
the purpose desired, but preferably comprises a 
circular-shaped member having a depression or 
opening 6| in its wall for receiving the inner end 
of a lever 62 pivoted at 63 upon the plate 36 op 
posite the guard or bell-crank lever 56. The 
lever 62 has a stud or projection 64 thereon which 
extends into operative engagement with the outer 
end of the guard lever for moving the latter to re 
lease position upon rewinding or resetting the 
timing device shown at the left of Figs. 3 and 9. 
The lever 62 is held in engagement with the cam 
66 by means of a spring 65 secured upon a bolt 
66 or other suitable means for detachably con 
necting the front and rear frame plates 36 and 
3'! for supporting the timing devices. 
During the operating period of the timing de 

vice the guard lever 56 is moved by the lever 62 
from the non-protecting position shown in Fig. 
9 to the position shown in Fig. 10, the lever 62 be 
ing operated by the edge portion 6lb of the cam 
66, and the guard lever being held in the position 
shown in Fig. 10 by a spring 61 suitably secured 
upon the front plate 36 of the timing device. 
The position of the cam 66 when the timing de 

vice has been allowed to run down for the pur 
pose of releasing the bolt is clearly shown in Fig. 
10 in which position the lever 62 has moved out 

> of the opening 6| of the cam and rests upon the 
peripheral portion of the latter to hold the guard 
lever in position to prevent recasting of the bolt 
since the inner end portion 56 of the lever lies 
in the path of the lug 58 on the dogging element. 
In the position of the parts shown in Fig. 10, 

if the driving shaft 3| of the timing device is ro 
tated in a clockwise direction, the inner end of 
the lever 62 will move into the recess 6| of the 
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cam and upon continued winding of the timing 
device the portion am of the cam will engage and 
move the lever from the position shown in Fig. 10 
to that shown in Fig. 9. 

It will be understood that the position of the 
'operating portion 6la of the cam with respect to 
the inner end of the lever 62 when the timing de 
vice is run down or at bolt releasing position, as 
shown in Fig. 10, determines the minimum period 
for which the timing device must be reset for op 
eration before the cam will act on the lever to 
cause it to move the guard 56 to the position at 
which it will release the dogging element for re 
turn to dogging position, or in other words to the 
position at which the guard is shown in Fig. 9. 
This period in the present case is ?fteen minutes 
but may be increased or decreased if desired by 
varying the position of the operating portion of 
the cam with respect to the lever 62 when the tim 
ing device is in full release or run down position. 
The guard means shown at the right of Figs. 9 

and 10 for preventing return of the dogging 
means to bolt dogging position is substantially 
the same as that described above and therefore 
the corresponding parts have been given the 
same reference characters. It should be pointed 
out, however, that the position of the guard op 
erating lever 62 at the right of Figs. 9 and 10 
has been reversed but its function and manner 
of operation, under control of the cam, is the 
same as in the case of the corresponding left 
hand lever. However the right hand guard lever 
56a which is pivoted upon the plate 36 at 51a 
carries a laterally projecting pin 68 which ex 
tends through a slot 66 in the plate 36 into posi— 
tion to be engaged by the lever 62 and said lever 
when operated by the portion 6la of the cam 66 
will swing the guard lever from the operating 
position shown in Fig. 10 to release position with 
respect to the bolt dogging element as shown 
in Fig. 9. 

It will be noted, however, that when the dog 
ging element 24 is in the bolt releasing position 
shown in Fig. 10 that the lug 48 thereon lies at 
the rear of the inner end portion 59a of the right 
hand guard lever while the lug 58 lies in front 
of the end portion 59 of the left hand guard lever 
56. With this arrangement, either of the guard 
levers will prevent recasting of the bolt if the 
other has been moved to- release position by re- ‘ 
winding the timing device corresponding thereto. 
It will be seen, therefore, that the dogging ele 
ment can not be operated to return the bolt to 
locking position until each timing device has 
been rewound or set for operation. 
When the safe is locked the timing devices are 

held in check by the means provided for that 
purpose and the cams, and guard levers con 
trolled by the cams, will occupy the positions 
shown in Fig. 9, in which the guard levers are 
at release position with respect to the dogging 
element. If, however, the ?rst combination is 
successfully operated, the dogging element will 
drop from the position shown in Fig. 3 to that 
shown in Fig. 4 at which the U-shaped member 
46 of the slide 4! will release the timing devices 
for‘operation, and when they have completed 
their operation the cam portions 6lb will have 
operated upon the levers 62 to shift them whereby 
to permit the springs 61 to return the guard 
levers to the position shown in Fig. 10 in which 
they are held by said springs against suitable stops 
16 on the plate 36. However at this time the 
dog-ging lever will have dropped to the position 
shown in Fig. 6 in which it has not been shifted 
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to effect release of the bolt, so that the lugs 48 
and 58 will be at the left side of the portions 59 
and 59a of the guard levers shown in Fig. 10. 
However upon turning‘ the dial'in the proper 
direction the dogging element will ‘be moved to 

' the position shown in Fig. 10 to move the bolt 
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to release or unlocking position. ‘ During this 
movement of the dogging element the lugs 58 and 
48 thereon will engage the cam portions ‘it and 
Na‘ of the guard levers 56 and 56a, respectively‘, 
whereby to swing" the levers upwardly to permit 
the lugs to pass thereunder, after" which the 
levers‘ will be returned by the spring 81 to the 
position shown in 10. 
In this manner the operation of opening the . 

safe is completed, the parts remaining the 
position shown in Fig. 10_ until it is‘ again?desired 
to move the bolt to locking position. This op 
er'ation asstated above ?rst requires the rewind 
ing of each timing device to shift the guards for‘ 

the dogging element to the position shown in 9', after ‘which the dial knob can be turned. to 

destroy the combination and to shift the bolt 
to locking position. _ I ‘ 

The main driving shafts 3|‘ of the timing de 
vices, which are driven by the spring motors, 
are provided with operating knobs 72' for‘ re‘ 
winding the motors and each of the shafts car“ 
ries a laterally extending member 13 adapted to 
engage a pin 14 which is threaded to take into 
any one of a series of holes in the rear wall of 
the casing ‘29, not shown. The holes are pref 
erably spaced at distances corresponding to ?ve 
minute periods of operation of the timing devices 
and by shifting the pin to one or another of the 
holes the intervals of operation may be increased 
or decreased as desired. When the timing» de 
vices are- in run down or release position, the arm 
13 on the winding shaft 3! will engage a stop 16 
suitably secured upon the rear wall of the cas 
ing 29. 
As previously‘ stated the operating cams 68 

are so constructed as to make it necessary for 
each of the timing devices to be ‘wound for a 
period of at least ?fteen minutes in order to 
shift the guards 56 and 56a to full release position 
with respect to the dogging element 24, or in 
other words, to the position shown in Fig. 9 
in which the arm 13 has been moved from the 
zero point into engagement with the pin 14 
located at a position corresponding to the ?fteen 
minute period. By shifting’ the pins to any of the 
other positions the period of operation of the 
timing devices can be increased and by omit 
ting the pins the timing devices can be set to 
operate for any desired period before releasing 
the bolt dogging element. 
The lock and time mechanism casings l2 and 

29 are detachably connected one with another by 
means of the screws 11. The tumblers and other 
parts of the lock proper are assembled in the 
casing I2 and can be applied as a unit to the 
safe door. The several parts of the two timing 
devices are ?rst assembled in the casing 29, after 
which said casing is applied as a unit to the cas 
ing l2, from which it can be quickly removed 
without disturbing the parts of the lock proper 
upon removal of ‘the screws 11. 
In the modification shown in Figs. 11 and 12 

the casing for the lock mechanism is shown at 
‘l8, the driving‘ disk at ‘I9, and the spindle at 80. 
The tumblers, other than the driving disk, are all 
of the same diameter, said tumblers being indi 
cated at 8| and the notches therein at 82. The 
combined dogging and bolt operating element is 
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shown at 83 and is pivoted at 84 to the operat 
ing arm 85 of the bolt, the latter corresponding 
to the bolt shown in Fig. 3. The dogging ele 
ment is provided with lugs‘86 and 81 for coop 
eration with the bell-crank levers 56 and 5611, 
respectively, to prevent movement of the bolt to 
locking position before rewinding the timing 
devices. The dogging element 83 is held in the 
bolt dogging position shown in Fig. 1.1 through 
cooperationof the lug 86 with the part 88 of the 
timing mechanism corresponding to the part 46 
shown in Fig. 4. The cam 89 and abutnients 90 
on the operating disk 19 correspond to and func 
tion in the same manner as the cam 23 and abut 
ment 2| of the disk 28, shown‘ in Figs. 3 to 6, in 
elusive. _ _ ) 

The fence on the dogging element 83 is of 
the‘ stepped type or, in other Words, has a rel 
atively deep portion 9| and a reduced portion 
82‘..- as best shown in Fig. ‘12, the portion 9| tak 
ing into the notch 82. of the tumbler 8i nearest 
the operating disk 19 when the-combination for 
controlling the release of the timing mechanism 
is‘ successfully operated. Subsequently the por 
tion 92 will drop into engagement with the other 
two tumblers when the part 88 of the timing 
mechanism is moved from beneath the lug 86 of 
the dogging element, thus making it necessary 
to set up the second combination to aline the 
notches of all of the tumblers whereby to per 
mit the dogging element to move to a position 
corresponding to that shown in Fig. 6, from 
which it can be moved to withdraw the bolt by 
the operating disk upon turning the dial and 
spindle connected therewith. 

It will be understood that the dogging ele 
ment shown in Fig. 11 will, when the safe is 
locked, normally occupy the position of the dog 
ging element shown in Fig. 3, in which position. 
it will be protected by the lug 93 on the lock 
casing, and that in said position, it will hold 
the timing mechanism in check through en 
gagement with, the part 94 thereof corresponding 
to- the part Ma shown in Fig. 1. The modi?ca 
tion shown in Figs. 11 and 12 therefore, like the 
arrangement shown in Figs. 3 to 6, embodies 
lock mechanism by which one combination can 
be operated to release a timing mechanism for 
operation, which after operating for a prede 
termined period will free a bolt dogging element 
for control by av second or different combination 
for movement to e?ect operation or release of a 
bolt or other locking means. 
Inthe switch arrangement shown in Figs. '7 

and 8, for controlling an electric circuit, the 
parts of the locking mechanism disclosed have 
been given the same reference characters as the 
corresponding parts of the lock mechanism shown 
in Figs. 3 to 6, inclusive, since the construction 
and operation of these parts is the same in both 
cases. 

It will be understood that the switch shown 
in Figs. 7 and 8 may be employed for opening 
and closing electric circuits for controlling vari 
ous types of electrically operated devices or sys 
terns and that the lamp circuit indicated consti 
tutes merely one example of the usefulness of a 
combination lock controlled switch of the type 
shown. In the present arrangement the lamp 
shown at 95 may be employed as a signal for 
indicating to one or more persons responsible 
for the contents of a safe or bank vault, who 
may be stationed at points remote therefrom, 
that the combination for‘controlling the release 
of the timing mechanism has been operated 
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either during‘ or between banking hours, or at 
times other than such as may be determined 
upon in advance for operation of the combina» 
tion by persons entrusted with the same. 
With the present arrangement the Warning 

afforded by lighting the lamp would, of course, 
be in advance of the termination of the period 
of operation of the timing mechanism, thus af 

_ fording time for those in control to take steps 
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to prevent opening of the safe or vault by an 
unauthorized person attempting to gain access 
to the contents thereof, such protection being 
particularly advantageous where the bolt work 
is automatically released upon completion of the 
operation of the timing mechanism for protect 
ing the same. 
The lamp 95 or other type of signaling device 

is connected with the switch described herein 
after by the wires 96 and 97, which in turn are 
connected with a suitable source of electrical 
energy, such, for example, as the battery shown 
at 98, Figs. 7 and 8. The switch mechanism 
comprises a casing 99 having a removable clo 
sure I 00, the casing being suitably connected 
with the lock casing I2 and having a bearing 
l0I forming a guide for a slidably mounted 
plunger-like member I02 which engages the up 
per face of the dogging element 24 when the lat 

_ter is in the normal bolt protecting position 
shown in Fig. '7. A member I03 formed of in 
sulating material is threadedly connected with 
the upper end of the member I02 and has there 
on a laterally extending arm or contact member 

I I 04. The member I02 is held in engagement with 
the dogging element by means of a spring I05, 
one end of which is seated on the contact mem 
ber I 04 and the other on a metal plug I06 thread 
ed within a part I01 formed of insulating ma 

_ terial and suitably connected with the closure 
40 I00 on the casing 99, as shown in Fig. 7. The 

plug I06 is provided with a screw I08 for con 
necting the circuit wire 96 therewith. For co 
operation with the movable contact member I04, 

7 as shown in Fig. 8, is a ?xed cont-act I09 se 
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cured within the casing 99 upon a part IIO, 
formed of insulating material, by means of a 
screw III. 

Carried by the dogging element 24 is a brack 
et II2 formed of insulating material and upon 

, 1 which is mounted a metal plate I I3 for receiving 
a pair of movable contacts I I4 and I I5, sleeved 
on the ?xed stud-like members II 6 and Ill, re 
spectively, each of which is carried by a holder 
IIB extending within a part H9 formed of in 

" sulating material and threadedly connected with 
a plate I20 extending laterally from the casing 
99 and overlying an opening I2I in the wall of 
the casing I2 containing different parts of the 
combination lock as shown in Figs. 7 and 8. The 
movable contact members H4 and H5 are nor 
mally held in engagement with the metal plate 
I I3 by means of the coiled springs I22 surround 
ing the stud-like members I I6 and I I1, said mov 
able contact members being limited in their up 
and down movement by means of the pins I23 
projecting from the stud-like members within 
the slots I24 of said contact members. The stud 
like member I I6 is provided with a part I24 from 
which extends a connection I25 leading to the 
screw III for securing the contact I09 upon the 
insulating member H0. The ?xed contact mem 
ber I ll carries a part I26 with which is connected 
the circuit wire 9'! leading to the battery 98. 
When the dogging element 24 is in the normal 

bolt protecting position shown in Figs. 3 and 7, 
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it will hold the plunger-like member I 02 in ele 
vated position to prevent engagement of the con 
tacts I94 and I09 whereby the lamp circuit will 
be held open. However upon successfully oper 
ating the combination for controlling the tim 
ing mechanism, the dogging element will drop to 
the position shown in Fig. 4 in which it will be 
held by the part 46 of the timing mechanism. 
When the dogging element reaches the position 
shown in Fig. 4, the lamp circuit will be closed 
as indicated in Fig. 8, through engagement of 
the contact members I04 and I09, the former 
being moved into engagement with the latter by 
the spring I 05. Consequently as long as the 
dogging element remains in the position shown 
in Fig. 4 the lamp circuit will remain closed. As 
soon, however, as the part 46 is moved by the 
timing mechanism from beneath the lug 48 on 
the dogging element, the latter will drop slightly 
at which time the fence 2'! will contact with the 
peripheral portions of the tumblers I9, in which 
position of the parts the lamp circuit will also 
remain closed. As soon however as the second 
combination is successfully operated the dog 
ging element will drop to the position shown 
in Fig. 8, at which time the circuit will be opened 
by movement of the plate II3 out of engagement 
with the spring pressed contacts H4 and H5, 
after which the dogging element can be moved 
by the operating disk 20 to withdraw the bolt. 

Subsequently upon locking the safe and de? 
stroying the combination, the circuit will be mo 
mentarily closed when the plate II3 again con 
tacts with the parts H4 and H5, which occurs 
before the dogging element has been raised suf 
?ciently to move the contact I04 out of engage 
ment with the contact I09. As soon however as 
the dogging element reaches the normal elevated 
position shown in Figs. 3 and 7, the circuit will 
be broken by the separation of the contacts I04 
and I 05. Upon thus momentarily closing the cir 
cuit the ?ashing of the lamp will afford a signal 
indicating that the safe has been locked. 

It will be understood that in the present dis 
closure the operation of one of the combinations 
of the permutation lock will serve to release the 
timing mechanism and that the bolt protecting 
or securing means will be released upon the suc 
cessful operation of the other combination. It 
will also be understood that a lock of this type 
may be employed to control and successfully op 

_ erate or release di?erent parts or devices other 
than those shown and described herein. 

In the unlocking operations of the safe the 
dial is turned to different predetermined posi 
tions to set up one combination, with the result 
that the fence means is permitted to drop into 
the notch of at least one tumbler when the op 
erating disk is in a predetermined relation rela 
tive thereto whereby to allow the dogging element 
to drop sui?ciently to release the timing mech 
anism for operation, the dogging element being 
arrested through engagement of the lug 48 there 
on with the part 46 controlled by the timing 
mechanism. After the timing mechanism has 
operated for a predetermined period it will move 
the part 40 from beneath the lug 48, allowing 
the dogging element to move downwardly until 
arrested by the contacting of the fence 2'! with 
the peripheral portions of certain of the tumblers. 
The second combination will then be operated 
in the usual way, although the turning of the 
dial to set up the second combination will de 
stroy the ?rst combination. However, in the 
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of all of the tumblers must be alined‘ and the 
operating disk brought into proper relation with 
respect thereto, after which the dogging element 
will drop to its lowest position and upon then 
turning the dial in the proper direction, the’ bolt 
will be withdrawn to permit the safe door to be 
opened. ’ _ 

Before the safe can again be locked the tim 
ing devices must be rew'ound to shift the guards 
for the dogging element to the position shown 
in Fig. 9, after which the dial knob can be turned 
to destroy the combination and to shift the bolt 
to locking position‘, 

I claim :' 
1. In lock mechanism, a combination lock in 

cluding a set of tumblers one of which comprises 
an operating tumbler, one or more of the tum 
blers being of greater diameter than the remain 
ing tumblers, said set of tumblers corresponding 
to and operable according to one combination, 
the operating tumbler and the tumblers of in 
creased diameter corresponding to and operable 
according to a different combination, a bolt dog 
ging element associated with the operating tum 
bler for operation thereby when in a predeter 
mined position relative thereto, and fence means 
associated with said dogging element adapted to 
prevent its movement to said position upon de 
stroying either of said combinations, said fence 
means upon the successful operation of either 
ging element associated with the operating tum 
blers corresponding thereto whereby to release 
the dogging element for movement to a prede 

, termined position relative to the operating tum 
bler from one of which positions the dogging ele 
ment is adapted to be moved by rotation of the 
operating tumbler. I 

2. In lock mechanism, a combination lock in 
cluding tumblers and fence means, operating 
means for the tumblers, and means whereby some 
of said tumblers when set according to one com 
bination will release the fence means for move 
ment to one position and whereby upon operating 
a greater number of said tumblers to set up a 
different combination the fence means will be re 
leased for movement to another position. 

3. In lock mechanism, a combination lock in 
cluding tumblers and fence means, operating 
means for the tumblers, a lock protecting device 
normally held at protecting position by said fence 
means, and means whereby some of said tumblers 
when set according to one combination will re 
lease the fence means for movement to one posi 
tion and whereby upon operating a greater 
number of said tumblers to set up a different 
combination the fence means will be released for 
movement to another position to release said lock 
protecting device for movement to non-protect 
ing position. 

4. In lock mechanism, a combination lock in 
cluding tumblers and fence means, operating 
mean for the tumblers, a bolt, a dogging element 
for the bolt connected with the fence means and 
normally held at a predetermined position by the 
fence means, means for obstructing the dogging 
element when at said position, and means where 
by some of said tumblers when set according to 
one combination will release the fence means for 
movement to one position and whereby upon op 
erating a greater number of said tumblers to: set 
up a different combination the fence means will 
be released for movement to a different position to 
release the dogging element for movement to a po 
sition at which to clear said obstructing means. 

5. In lock mechanism, a combination lock in 

7 
cluding tumblers and fence means, means for 
operating the tumblers, timing mechanism, means 
normally cooperating with the fence means to 
hold the timing mechanism in check, and means 
whereby some of said tumblers when set accord 
ing to one combination will release the fence 
means for movement to one position to effect re 
lease of' the means for holding the timing mecha 
nism in check and whereby upon operating a 
greater number of said tumblers to set up a differ 
ent combination after the timing mechanism has 
run down the fence means will be released for 
movement to another position. 

6. In lock mechanism, a combination lock in 
cluding a set of tumblers, a movable lock‘ protect~ 
ing device adapted when in a predetermined posi 
tion to be moved to release position by one of said 
tumblers, fence means associated with said tum 
blers for normally holding said device at protect 
ing position, means whereby some of said tum 
blers when set according to one combination will 
release said fence means for movement to one po 
sition, said set of tumblers being subsequently 
operable to set up‘ a different combination to re 
lease said fence means for movement to a different 
position whereby to free the lock protecting de 
vice for movement to said predetermined position. 

'7. In lock mechanism, a combination lock in 
cluding a set of tumblers, one of which comprises 
a fence supporting tumbler of larger diameter 
than the remaining tumblers, means for operat 
ing said tumblers, a fence element normally rest 
ing on said supporting tumbler, means whereby 
some of said tumblers including said supporting 
tumbler when set according to one combination 
will release said fence element for movement to 
one position, said set of tumblers being then oper 
able to set up a different combination to release 
said fence element for movement to another 
position. 

8. In lock mechanism, a combination lock in 
cluding a set of tumblers, one of which comprises 
a fence supporting tumbler of larger diameter 
than the remaining tumblers, means for operating 
said tumblers, locking means, a protecting device 
for said locking means, fence means normally 
resting on said supporting tumbler and holding 
said device at a predetermined position, means 
whereby some of said tumblers including said 
supporting tumbler when set according to one 
combination will release said fence means for 
movement to 'one position, said set of tumblers 
being then operable according to another combi 
nation to release the fence means for movement 
to a different position whereby to release said lock 
protecting device . ‘ 

9. In lock mechanism, timing mechanism for 
controlling a locking device, a set of tumblers, one 
of said tumblers being of greater diameter than 
the remaining tumblers, movably mounted fence 
means normally resting on the tumbler of in 
creased diameter and operating to hold the tim 
ing mechanism in check, means whereby some of 
said tumblers including the last mentioned tum 
blers when set according to one combination will 
effect release of said fence means for movement 
to a predetermined position whereby to free the 
timing mechanism for operation, said set of 
tumblers being subsequently operable to set up 
another combination to release the fence means 
for movement to another position after operation 
of the timing mechanism for a predetermined 
period. 

10. In lock mechanism, a combination lock in 
cluding a set of tumblers, a movably mounted 
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fence element having relatively offset portions 
overlying said tumblers, one of said portions 
normally resting on one of said tumblers and the 
other portion being spaced from the remaining 

5 tumblers, some of said tumblers including the 
one on which said fence element rests, being oper 
able to set up a combination to release said fence 
element for movement to one position, said set of 
tumblers being then operable to set up another 

10 combination to free the fence element for move 
ment to another position at which the other‘ por 
tion of the fence element will lie within the 
notches of the remaining‘ tumblers. 

11. In lock mechanism, timing mechanism, a 
15 combination lock including a set of tumblers, a 

movably mounted fence‘ element adapted in one 
position to hold the timing mechanism in check, 
said fence element having relatively offset por 
tions, one normally engaging one of said tum 

20 blers to hold the fence element at said position, 
some of the tumblers including the last mentioned 
tumbler being operable to set up a combination to 
release said fence element for movement to one 
position to free the timing mechanism for oper 

‘25 ation, said set of tumblers subsequent to oper 
ation of the timing mechanism for a predeter 
mined period being operable to set up another 
combination to release the fence element for 
movement to another position at which the other 

30 portion of the fence element will lie within the 
notches of said remaining tumblers. 

12. In lock mechanism, a combination lock in 
cluding a set of tumblers, operating means for 
the tumblers, ‘a fence element normally resting on 

35 one of said tumblers and in spaced relation to 
the remaining tumblers, some of said tumblers ' 
including means whereby upon setting up one 
combination said fence element will be released 
by the tumbler upon which it rests for move 

40 ment to a predetermined position, said set of 
tumblers being then operable to set up another 
combination to release said fence element for 
movement into the notches of all of the tumblers. 

13.121 lock mechanism, a combination lock 
45 including a set of tumblers, operating means for 

said tumblers, a lock dogging device having a 
fence element thereon normally cooperating with 
some of said tumblers to hold said device at a 
predetermined position, one of said tiunblers in 

50 cluding means whereby upon setting up one 
combination said fence element will be released 
for movement to a predetermined position ex 
teriorly of the‘ notches of the remaining tum 
blers, said set of tumblers being then operable to 

55 set up another combination to release said fence 
element for movement into the notches of all of 
the tumblers. 

14. In lock mechanism, a combination lock in 
cluding a set of tumblers and fence means, means 

60 for operating the tumblers, timing mechanism 
normally held in check by the fence means, 
means whereby some of said tumblers when set 
according to one combination will release the 
fence means for movement to one position to re 

65 lease the timing mechanism for operation, a de 
vice for supporting the fence means in said po 
‘sition, and means operated by the timing mecha 
nism when the latter is approaching run-down 
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position for moving said device from supporting 
relation relative to the fence means, said set of 
tumblers being then operable to set up a different 
combination. 

15. In lock mechanism, a combination lock 
including a set of tumblers and fence means, 
means for operating the tumblers, timing mecha 
nism, a movable lock protecting member nor 
mally held at protecting position by the fence 
means, said member serving to hold the timing 
mechanism in check, means whereby some of said 
tumblers when set according to one combination 
will release the fence means to free said mem 
ber for movement to a position at which to re 
lease the timing mechanism, a device for arrest 
ing and supporting said member at said position, 
and means operated by the timing mechanism 
when the latter» is approaching run-down posi 
tion to shift said device from supporting relation 
relative to said member, said set of tumblers being 
then operable to set up a different combination 
to release the fence means whereby to free said 
member for movement to non-protecting posi 
tion. 

16. In lock mechanism, a combination lock in 
cluding a set of tumblers and fence means, means 
for operating the tumblers, timing mechanism, a 
bolt, a dogging element for the bolt normally held 
at inoperative position by the fence means and 
serving when in said position to hold the timing 
mechanism in check, means whereby some of said 
tumblers when set according to one combination 
will release the fence means to free the dogging 
element for movement to a position at which to 
release the timing mechanism, a device for hold 
ing the dogging element at said position, and 
means operated by the timing mechanism when 
the latter is approaching a run-down position for 
moving said device from supporting relation rela 
tive to the dogging element, said set of tumblers 
being then operable to set up a different com 
bination to release the fence means for move 
ment to a different position whereby to free the 
dogging element for movement to non-dogging 
position. 

17. In lock mechanism, a combination lock in 
cluding a set of tumblers, one of which comprises 
an operating tumbler, a bolt dogging element 
adapted in a predetermined position to be moved 
by said operating tumbler to release the bolt, 
fence means associated with the tumblers and 
normally holding the dogging element at inoper 
ative position, means whereby some of said tum 
blers when set according to one combination will 
release the fence means to free the dogging ele 
ment for movement to one position, a device for 
supporting the dogging element in the last men 
tioned position, and means operated by the tim 
ing mechanism when the latter is approaching a 
run-down position for moving said device from 
supporting relation relative to the dogging ele 
ment, said set of tumblers being then operable to 
set up a different combination to release the 
fence means for movement to a different posi 
tion whereby to free the dogging element for 
movement to said predetermined position. 
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