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6 Claims. (Cl. 70-413) 

This invention relates to a combination-lock, and more 
particularly to a combination lock‘ for strong boxes and 
the like having a high degree of security. 

Strong boxes or cash boxes have in the past been pro 
vided with various kinds of combination locks. Such 
locks have either of necessity required such complicated 
mechanisms as to be uneconomical' or have utilized such 
a simpli?ed structure that the combination of the lock 
provided no real obstacle to an unauthorized person in 
tenton gaining access to the box. 

It is therefore an object of this invention to provide a 
new and improved combination lock of the type used in 
strong boxes, cash boxes and the like. It is another 
object of my invention to provide such a lock which al 
though economical to manufacture will by its nature ad 
mit of such a large number of possible combinations that 
accidental unlocking is unlikely. A still further object 
is to provide such a novel lock based upon the piano 
keyboard, whereby combination settings are readily re 
membered but exceedingly‘ difficult for an [unauthorized 
person to deduce. 

Other objects and advantages of this invention will fur 
ther become apparent from the following description and 
drawings whereof: 

Fig. 1 represents a plan view of a combination lock 
according to one embodiment of this invention. 

Fig. 2 is a sectional elevational view taken along 
the lines and in the direction of the arrows Iii-II of 
Fig. 1. . . 

Fig. 3 is a sectional elevational view taken along the 
lines in the direction of the arrows III—.-III of Fig. 1. 

Figs. 4~6 are front elevational views of the combina 
tion lock of Fig. 1 similar to Fig. 3 showing steps in the 
operation of the mechanism. 

Fig. 7 represents a plan view of a combination lockv 
according to another embodiment of this invention’. 

Fig. 8 is a sectional elevational view taken along the 
lines and in the direction of the arrows VIII—VIII of 
Fig. 7. 

Fig. 9 is a sectional elevational view taken along the 
lines and in the direction of the arrows IX-IX of Fig. 7. 

Fig. 10 is a sectional elevational view taken along the 
lines and in the direction of the arrows X-X of Fig. 7. 

Fig. 11 is a sectional elevational view taken along the 
lines and in the direction of the arrows Xl—-XI of Fig. 7. 

Fig. 12 is a fragmentary sectional elevational view 
taken along the lines and in the direction of the arrows 
XII-XII‘of Fig. 7. ' ‘ 

Fig. 13: represents a plan view of a combination lock 
according to a further embodiment of this invention. 

Fig. 14 is a sectional elevational view taken along 
the lines and in the direction of the arrows XIV—-—XIV 
of Fig. 13. 

Fig. 15 is a sectional elevational view taken along the 
lines and in the direction of the arrows XV—XV of 
Fig. 13. 

Fig. 16 is similar to Fig. 15 and shows the operation 
of an element of the embodiment of Fig. 13. 
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The objects of this invention are accomplished by the 

novel combination lock described and claimed herein 
which comprises a spring loaded retractable bolt and a 
keeper therefor, the bolt being normally urged into a 
locked relationship with the keeper; means to retract 
the bolt comprising a series of notches integral with the 
bolt and tumbler elements constructed to ?t within the 
notches, the tumbler elements and notches serving both 
to advance the bolt toward its unlocked position and to 
restrain the bolt in its locked, unlocked and intermedi 
ate positions; whereby the lock is opened by simultane 
ously actuating a plurality of the tumbler elements so as 
to simultaneously release a restraining element and to 
retract the bolt out of its locked position. 

Turning now to the speci?c forms of the invention 
as shown in the drawings, Figs. 1 and 2 show a conven 
tional strong box or cash boxv having incorporated therein 
a four-sided bottom portion 11 (the lower wall not being 
shown) and a hinged top portion 12. Top 12 is hollow 
and is formed by an upper wall 13, lower wall 14 and 
side walls'15, 16, 17 and 18. Lower wall 14 has formed 
therein a rectangular opening 19 and upper wall 13 has 
formed therein a plurality of circular openings 20. The 
side 17a of bottom portion 11 has an inturned lip 21 
formed on its upper edge. An inverted U-shaped keeper 
22 is a?‘ixed to lip 21 in a vertical position and located at 

' a point along lip 21 such that keeper 22 extends into the 
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lip portion 12 through opening 19 when the lid is in 
closed position. 

Vertical posts 23 are mounted between walls 13 and 14 
of top portion 12 and have formed therein rectangular 
openings 23a, in which openings there is movably mounted 
a ?at notched bar 24. Extending between walls 16 and 
18 is an inner wall 25 in which are located a plurality of 
openings 26. Af?xed to wall 15 is an L-shaped shelf__27 
which extends the length of the box between walls 16 and 
18. Af?xed to shelf,27 are a plurality of spring-wire 
?ngers 28 arranged parallel to walls 16 and 18 and spaced 
substantially equidistantly along shelf 27. 
Mounted on top wall 13 are a series of push buttons 

29. Each button consists of a head portion 30, a shaft 
portion 31 extending through opening 20 and a slotted 
portion 32. Surrounding shaft 31 is a compressed spring 
33 held in position by depending skirt 34 and top Wall 
13. Spring 33 normally urges slotted portion 32 into 
abutment with the underside of top wall 13. Referring 
to Fig. 3, it is seen that each wire 28 passes through the 
slot of a portion 32 and also through a corresponding 
opening in wall 25, this arrangement insuring that Wires 
28 remain substantially parallel to walls 16 and 18. A 
tensioned spring 35 is a?ixed to lug 36 of bar 24 and to 
post 23. Fig. 4 shows that there are spaced along the 
upper and lower longitudinal edges of bar 24 aplurality 
of notches of varying shapes. The primary difference 
between these shapes is that some are formed with angu 
lar sides and some are ‘straight-sided. The reason for this 
difference will be hereinafter shown. A bolt hook 37 is 
a?ixed to bar 24 and con?gured so as to engage ‘keeper 
22 when bar 24 is in the locked and partially unlocked 
positions. 
The operation of this embodiment of my invention is 

illustrated by Figs. 4-6. Spring 35 normally urges bar 
24 toward wall 16,, thereby keeping the hook 37 engaged 
within keeper 22 and the box locked. To unlock the box 
it is necessary to retract bar 24 so as to withdraw hook 
37 from engagement with keeper '22 against the force of 
spring 35. This movement is accomplished by depressing 
a combination of push buttons 30. As a push button is 
depressed, slotted portion 32 bears upon a wire 28thereby 
causing the wire to be de?ected ‘from its normal position. 
The free ends of wires 28 are permanently” set at an'angle 
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to the base ends thereof in such a manner that the free 
ends of certain wires 28 lie in a plane slightly above the 
upper edge of bar 24 and the ends of the remaining wires 
contact the lower edge of bar 24 due to a slight de?ec 
tion of these wires from their normal position. (See also 
Fig. 2.) This de?ection causes bar 24 to be locked 
against longitudinal movement whenever bar 24 is in 
such position that a lower wire end comes into registry 
with a restraining notch on the lower edge of bar 24. 
As can be seen from Fig. 4, two wire ends are in such 
registry at the locked position of bar 24 and these wires 
must be disengaged from the locking notches in order 
that retraction of bar 24 might occur. In this locked 
position certain upper wire ends lie adjacent to notches 
on the upper edge of bar 24. One of such notches has 
an angular side, for example, the notch adjacent the wire 
associated with push button VII. By manually depress 
ing push button VII it is seen that the associated wire 28 
would be forced against the angular side of the adjacent 
notch in bar 24. Since lateral movement of the depressed 
wire 28 is prevented by the walls of openings 26 and slot~ 
ted portion 32, the continued application of force through 
push button VII would normally cause bar 24 to be re 
tracted against the counter-force of spring 35 out of en 
gagement with keeper 22, a total distance equal to the 
horizontal equivalent of the angular side of the engaged 
notch. It is readily seen therefore that movement of 
bar 24 from its locked position is accomplished by de 
pressing the combination of push-buttons III, VII and XI. 
This combination is only given for purposes of illustra 
tion and many other combinations of retracting and re 
straining notches can be utilized as desired. Thus dis 
placed bar 24 has been moved to the position shown in 
Fig. 5 and it is seen that book 37 has been partially with 
drawn from engagement with keeper 22. Moreover, bar 
24 must now be further retracted in order to unlock the 
box. It must also be noted that in order to prevent bar 
24 from returning automatically from its locked position, 
push-button VII must be kept in its depressed position 
until a further retraction of bar 24 is accomplished. 
Referring to Fig. 5, it can be seen that the next retraction 
of bar 24 is made by depressing the combination of push 
buttons V and IX. The push-button V serves to retract 
the bar against the force of spring 35, while push-button 
IX serves to release the associated spring wire 28 from 
a restraining notch. Fig. 6 illustrates the resulting posi~ 
tion of bar 24 and the corresponding relationship of 
spring-wires and notches. It is noted that the spring 
wires 28 associated with push-buttons II and X have regis 
tered in restraining notches in the lower edge of bar 24, 
thereby holding the bar in this unlocked position. Hook 
37 has now been fully withdrawn from keeper 22 and top 
portion 12 may be raised. 
The above described unlocking sequence consists of 

a two-step operation. However, by a suitable arrange 
ment of retracting and restraining notches on bar 24 the 
unlocking sequence may consist of one or more than two 
steps. Also it is evident that a large number of possible 
combinations may be utilized by varying the position of 
the retracting notches on bar 24. 

In order to relock the box, top 12 is closed and push 
buttons II and X depressed, thereby releasing the asso 
ciated spring-wires from registry with the corresponding 
restraining notches. Bar 24 is now automatically drawn 
into the locked position of Figs. 3 and 4. 

Referring now to Figs. 3-6 it is seen that in addition 
to having angularly sided notches, the top edge of bar 
24 is provided with a plurality of straight-sided notches. 
Naturally no movement of bar 24 can be achieved by 
urging a spring-wire 28 into one of such notches. In 
fact, if a wire is so urged into a straight-sided notch at 
the same time a wire is urged into an angularly-sided 
notch, no movement of bar 24 would result, notwithstand 
ing the fact that the proper wires in registry with the lower 
restraining notches of bar 24 had been depressed. This 
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4 
provision of locking notches on the top edge of bar 24 
serves to prevent an accidental opening of the look by 
one not having the proper combination thereto. 

Figs. 7-12 illustrate another embodiment of my inven 
tion incorporating certain modi?cations thereof. First 
referring to Fig. 7, it is seen that hook 37 is so constructed 
and arranged as to be pivotably mounted between ears 
38, 39 which are in turn af?xed to bar 24. This provision 
obviates the di?‘iculty encountered when it is desirable 
to close the top 12 notwithstanding the fact that bar 24 
has been releasedinto its locked position. When hook 
37 is constructed according to this modi?cation, such a 
closing of top 12 merely causes book 37 to pivot about 
the portion suspended between cars 38, 39 as shown in 
Fig. 9. Hook 37 can be manually repositioned when it 
is desired to lock the box, projecting lug 40 insuring that 
hook 37 is properly aligned with keeper 22. 

It is also seen in Fig. 7 that instead of push-buttons, 
elements resembling piano keys may be used to actuate 
the lock of my invention in accordance with the principles 
heretofore described. Simulated white keys 41 have a 
general outline similar to that of the conventional white 
keys of a piano. The general outline of black keys 42 
is likewise similar to that of the conventional black keys 
of a piano. However, the simulated black keys 42 are 
positioned in such a manner that their upper surfaces lie 
in the same horizontal plane as the upper surfaces of 
white keys 41. This construction and the close ?tting 
con?guration of the series of simulated black and white 
keys as shown in Figs. 7-1?. provides a tamper-proof con 
struction for this embodiment of my invention. Keys 
41, 42 are returned to their normal rest position by the 
spring-action of wires 28. Springs 43 serve to return 
the respective keys to their inactive positions after any 
depression of a key which causes a wire 28 to remain 
deflected from its normal rest position. In all other re 
spects this modi?cation of my combination lock func 
tions in the same manner as the push-button- embodiment 
above described. 

Figs. 13-16 demonstrate a still further modi?cation 
embodying the principles of this invention. In this em 
bodiment the keys 45 are of uniform size and use of the 
spring-action of the keys 45 is made to serve the purpose 
of spring-wires 28. As can be seen from Fig. 14 this 
modi?cation permits the use of a sti? wire ?nger 46 as 
an actuating element for use in association with the upper 
notches of bar 24. It is shown in Figs. 15 and 16 that 
spring wires 28 of less stiffness than springs 43 must be 
used according to this modi?cation to achieve a proper 
registry with the lower notches of bar 24. Although 
several embodiments of my invention have been illus 
trated herein, it is readily apparent that many alternative 
devices may be employed to carry out the functions of 
the elements disclosed above without departing from the 
spirit of my invention as de?ned in the annexed claims. 
Having thus described my invention, I claim: 
1. In a combination lock, a retractable bolt compris 

ing a ?at bar having opposed notched edges; a keeper for 
the bolt; spring means for continuously urging the bolt 
toward locking engagement with the keeper; means for 
normally restraining the bolt from movement out of lock 
ing engagement with the keeper comprising a spring wire, 
one end of the wire being secured to the inside of the 
box, the free end of the wire projecting in a direction 
substantially normal to the plane of the bar and being 
normally urged into contact with a notched edge and in 
registry with a notch; means for retracting the bolt com 
prising a spring wire, one end of the wire being secured 
to the inside of the box, the free end of the wire project 
ing in a direction substantially normal to the plane of the 
bar and normally being in close proximity to a notched 
edge whereby movement of the wire into a notch retracts 
the bar; and means for simultaneously releasing the re‘ 
straining means and actuating the retracting means com 
prising a combination of moveable key elements, each 
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key being adapted to engage and displace a spring wire, 
whereby it is necessary in order to advance said bolt 
through successive increments of movement to maintain 
each retracting means in engagement with the correspond 
ing notch until an additional retracting means has been 
actuated. 

2. The invention according to claim 1 wherein the 
notches on one edge of the bar have straight sides and the 
notches on the opposite edge of the bar have angular 
and straight sides; wherein restraining wires are normally 
urged into contact with that edge of the bar having only 
straight sided notches; wherein retracting wires are nor 
mally disposed in proximity to that edge of the bar having 
angular and straight sided notches; and wherein the com 
bination of key elements comprises a key associated with 
a restraining wire and a key associated with a retracting 
wire. 

3. The invention according to claim 1 wherein the 
combination of key elements comprises a series of groups 
of keys, the groups being actuated in a speci?c order and 
each group comprising a key associated with a restraining 
wire and a key associated with a retracting wire; and 
wherein that portion of the bar which normally engages 
the keeper is of such dimensions that it is only fully re 
tracted from engagement with the keeper after the com 
plete series of groups of keys has been actuated. 

4. The invention according to claim 3 wherein the key 
elements comprise a plurality of keys having a plane con 
?guration similar to that of the black and white keys of 
a piano keyboard. 

5. In a combination lock, a retractable bolt and a keeper 
therefor, said bolt comprising a ?at bar having opposed 
notched edges, the notches on one edge of the bar having 
straight sides and the notches on the opposite edge of the 
bar having angular and straight sides; spring means for 
continuously urging said bolt toward locking engagement 
with the keeper; means for normally restraining the bolt 
from movement out of locking engagement with the 
keeper comprising a spring-wire, one end of said wire 
being secured to the inside of the box, and the free end of 
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6 
the wire projecting in a direction substantially normal to ‘ 
the plane of the bar and being normally urged into con 
tact with a notched edge having only straight-sided ‘ 
notches and in registry with a notch; means for retracting 
the bolt comprising a spring-wire, one end of the wire 
being secured to the inside of the box, and the free end 
of the wire projecting in a direction substantially normal 
to the plane of the bar and normally being in close prox 
imity to that edge of the bar having angular and straight 
sided notches; and means for simultaneously releasing the 
restraining means and actuating the retracting means com 
prising a combination of movable key elements, at least 
one key element being associated with a restraining wire 
and at least one key element being associated with a 
retracting wire. ‘ 

6. In a combination lock, a retractable bolt and a 
keeper therefor, said bolt having a plurality of notches and 
cammed surfaces formed thereon, spring means for con 
tinuously urging the bolt toward locking engagement with 
the keeper; a plurality of ?rst manually actuatable means 
normally out of engagement with the bolt and arranged 
for engagement with a cammed surface thereof so as to 
retract the bolt; a plurality of second manually actuatable 
means normally in engagement with a notch of the bolt 
thereby locking the bolt against retraction, whereby said 
bolt is advanced toward its locked opening position by 
sequentially actuating a plurality of combinations of said 
?rst and second manually actuatable means. 
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