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Wallach, Port Washington, N. Y, assignors to 
Associated Development & Research Corpora 
tion, New York, N. Y, a corporation of New 
York 

Application May 16, 1946, Serial No. 670,092 
37 Caims. 

This invention relatesto an improvedlock, and 
particularly to a keyless, or “combination” lock. 

It is a principal object of the invention to pro 
vide a combination lock Which is more rugged 
and durable than conventional locks of this type. 

It is an object of the invention to provide 3. 
combination lock Which may be operated in the 
dark. 

It is an object of the invention to provide a 
combination lock Which does not require the 
Usual careful manipulation Of a dial-Which 
many people find dificult-but instead requires 
merely the actuation of push buttons according 
to the particular combination of the lock. 

It is still another object of the invention to 
provide a lock of the combination type in Which 
the combination is reset to locked position upon 
turning the doorknob Orhandle in One direction, 
but in Which turning the handle in the other di 
rection permitS the door orother closure utilizing 
the lock to be opened and closed freely Without 
having to reoperate the combination foreach suc 
Cessive Opening. 

It is yet another object of the invention to pro 
vide a combination lock of the button-press type 
in Which it is impossible to distinguish, even by 
the most Sensitive touch, between the actuation 
of the proper, or “combination” keys and the 
other, or “trap” keys. 

It is a further object of the invention to pro 
vide a button-press type of combination lock haV 
ing means to prevent the depression or actuation 
of more than one button at one time, thus in 
troducing an additional deterrent to Soliving the 
combination by trial and error. 

It is another object of the invention to pro 
vide a combination lock Which may not be forced, 
even if all but One of the tumblers has been moved 
to “clear” condition. 

It is an object of the invention to provide a 
combination lock in Which the combination may 
easily be changed. 

It is an object of the invention to provide a 
combination lock in Which al moving parts are 
of relatively heavy construction and Which do not 
require delicate balance or precision Workman.- 
ship, whereby the lock is operable over long 
periods of time Without mechanical dificulties. 

It is an object of the invention to provide a 
permutation lock which maybe “night latched” 
So that the lock bolt may not thereafter be With 
drawn even by One in poSSession of the combi 
nation. 

It is an object of the invention to provide a 
permutation lock of the “dead latch” type, in 

(CE. 70-306) 
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Which the bolt, having been withdraWnto permit 
the Opening of a door for example, must be manu 
ally returned to locking position. 

It is an object of the invention to provide a 
5 lock having a pair of concentrically disposed 

knobs, one of Which Sets the night latch mecha 
Sl. 
It is an object of the invention to provide a 

permutation lock, the keys or push buttons of 
l0 Which have a common spring means to restore 

them to initial position, so that the “feel” of 
every push button is the same, regardless of the 
fact that the combination keys Will be actuated 
more frequently than the non-combination keys 

15 of the lock. 
It is an object of the invention to provide a 

lock in Which the operating head of the latching 
bolt may be extended to meet specific installa 
tion conditions. 

20 One presently preferired form of the invention 
includes a Slidable bolt and bolt actuator, With a 
keeper bar preventing operation of the bolt ac 
tuator until the combination has been accurately 
followed. A plurality of keys control tumblers 

25 Which engage With the keeper bar to prevent 
operation thereof. Certain of the keys-Which 
must be operated in the required combination 
sequence-move tumblers out of engagement 
With the keeper bar to clear it for operation. 

30 Other key-controlled tumblers are normally out 
of engagement With the keeper bar, but are 
moved into engagement thereWith upon depres 
Sion of the associated key, thereby comprising 
“trap” means which prevent opening of the lock 

35 even if prior to or after the actuation of Such a 
trap key the correct keys are operated in proper 
Sequence. The tumblers of the “combination” 
keys are so set up that the improper operation of 
Such a key Will operate the tumbler in Such fashi 

40 ion that the lock may not be opened. 
The number of keys may be as desired. In 

banks or offices, in Which it is usual to record 
the combination, there may be a total of ten, 
twelve, or more keys, With a correspondingly 

45 more complex combination. For household use, 
Seven keys, of Which four, for example, may be 
involved in the combination, appears to be de 
sirable. In Such a combination, and even When 
repetitive action of the Same key is avoided, such 

50 as a combination ---, there are thousands 
of practical combinations available. 
A number of inherent Safeguards make it an 

impossibility to detect the combination by sensing 
the diference in the response of the Several keys 

55 to finger pressure. For example, every tumbler 
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has substantially the same resistance to rotation. 
The key springs are balanced, or in one embodi 
ment, a single spring system acts on al of the 
keys. Thus there is no Weakening or sensible 
diference in response of a Spring associated With 
a combination key as against a lesser-actuated 
non-combination key. Only one key at a time 
may be actuated, thereby causing one seeking to 
discover the combination by trial and error to 
painstakingly actuate the keys independently. 
The lock may not be forced even if all but one 
tumbler haS Cleared. 
Other features and advantages Will hereinaft 

er be described. 
In the accompanying dra Wings: 
Fig. 1 is a plan view, partly in section, of one 

embodiment of a lock comprising the presentin 
Vention; 

Fig. 2 is a vertical section, taken on lines 2-2 
of Fig. 1, showing a tumbler and tumbler actu 
ator in locking position; 

Figs. 3, 4, 5 and 6 are elevational views of 
tumbler shaft actuators Which are associated 
with the respective keys of the combination; 

Fig. 7 is an elevational view of a tumbler Which 
is typical of those individual to each of the keys 
of the combination group; 

Fig. 7a is an elevational view of a tumbler 
which is typical of those individual to the non 
combination or “trap” keys; 

Fig. 8 is a sectional view similar to Fig. 2, but 
showing how key pressure moves the associated 
tumbler into clear position; Fig. 8 is also used to 
show a partial actuation of the reset mecha 
nism, it being undersfood that the reset mech 
anism is not actuated at the Same time as a 
key is depressed; 

Fig. 9 is a front elevation in section on lines 
9-9 of Fig. 2; • 

Fig. 10 is a front elevation in section on lines 
10- 9 of Fig. 2; 

Fig. 11 is a fragmentary sectional view showing 
the main tumbler in normal, i. e., locked, asso 
ciation With the keeperbar; 

Fig. 12 is an elevation, partly in section, show 
ing in detail the arrangement of the bolt ac 
tuating and reset knob mechanisms disposed at 
the inside face of the lock; 

Fig. 13 is a Side elevation of the bolt actuator 
and reset mechanism; 

Fig. 14 is a top plan view, partly in section, 
of a lock embodying a second form of the in 
vention; 

Fig. 15 is a vertical section taken on lines 
4-4 of Fig. 14; 
Fig. 16 is a vertical Section taken on lines 
6-16 of Fig. 14; 
Fig. 17 is a plan View Showing the night latch 

means in Operative position; 
Fig. 18 is a detail of the night latch cam; 
Fig. 19 iS a perspective View of the keeper bar 

and restoring mechaniSn of the Second embodi 
ment of the invention; and 

Fig. 20 is a Side elevation in section showing 
the maniner in Which the lock bolt may be ex 
tended to accommodate unusual installation con 
ditions. 

Referring to the drawings, Fig. 1 is a front 
elevation, partly in section, looking toward the 
lock from the Out Side of the door. A bed plate 
20. Supports tWo main Standards or Walls 2, 22 
and by means of yokes or Straps 23, 24 inde 
pendently, and slidably, carries the bolt 25 and 
a bolt, actuator 26. When the lock is to be Of 
the Self-latching, rather than the dead-latch 

l. () 

4. 

50 

70 

1,623, S. 
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type, the Slope of the nose 27 of the bolt is such 
that When the opened door is Slammed shut, the 
engagement of Said nose With the conventional 
latch plate (not shown) Will slide the bolt to 
the right against the tension of its spring 28, 
whereupon the spring Will drive the bolt into 
the latch plate aperture, as is common in the 
art. 
The bolt, has no connection With an Outside 

knob, and may be actuated from the Outside 
only through the agency of the bolt actuator 
26, Which must be moved to the right of Fig. 1. 
The end of the actuator Will engage the Shoul 
der 29 of the bolt, and Will WithidraW the bolt 
from the latch plate. 
The bolt actuator is driven by rotation of the 

knob Shaft 30, Which is suitably Supported be 
tween the bed plate 20 and a cover plate 3. 
The Outside knob or handle 32, indicated in 
broken line in Fig. 9, is non-rotatably Secured 
to Said Shaft. Fixed to the Shaft 30 for rotation 
thereWith is a lock reset cam 33 for cooperation 
With Slidably mounted reset bail actuator 34, as 
by engagement of nose 35 of said cam with a 
stud 36 on actuator 34. Shaft 30 also carries a 
cam 37, Fig. 9, Which operates a keeper bar throw 
lever 38. A lever 39, rotatable With Can 37 is 
in the plane of a bolt-actuator crank 40 and 
throws the Same a Slater described. 
The keeper bar 4, slidably supported for guid 

ed movement on the Surface of bed plate 20, 
and of heavy bar stock, is the main locking 

So long as its angular nose 42 is within 
the notch 43 of the bolt actuator, the actuator 
cannot be moved to the right of Fig. 1. AS 
Suming that thekeeper bar is free to be moved 
upWardly of Fig. 1, the clockWise rotation of 
shaft 30 Will rotate the cam 37 so that its op 
erating face 44, With which the throw lever 38 
is in engagement (See Fig. 9) Will rotate Said 
lever clockWise about its pivot 45. The head of 
the lever 38 Will engage With a stud 46 project 
ing from keeper bar 4 and Will start to lift the 
nose of the bar out of the notch 43. The an. 

5 gular relationship of cam face 44 and lever 39 
is Such that after the keeper bar has been cleared 
With respect to bar 26, the lever 39 engages: the 
arm. 47 to rotate crank 40. The forked end 50 
of Crank arm 5 engages a stud 52 on bolt ac 
tuator 28 to move the Same to the right, where 
upon it engages Shoulder 29 and carries bolt 25 
to Open position. Bolt actuator Spring 53 is 
compressed upon Such movement. The bolt 
having been withdrawn from the latch plate, the 
door maybe opened. 

The permutation mechanism 

The keeper bar may be cleared for movement 
only after the operation of certainkeys orbut 
tons in a predetermined sequence. In the ilus 

seven keys, Kl to K?, which slidably project 
through the Outside cover plate 3 . A typical 
combination Will be presumed to call for K. K3, 
Pk5, K7 to be depressed in Sequence, These keys 
Will be hereinafter referred to as the. “combina 
tion keys.” The intermediate keys IK2, K4, and 
K6 Will be known as. “trap” keys, because de 
pression of any One Will trap the keeper bar and 
prevent movement thereof even though the com 
bination keys may also have been pressed in 
proper order. For example, if one seeking to 
open the lock depressed K, K2, K3, K5 and K7, 
the keeper bar Will be trapped by the action 
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of K2 as later described, and the bolt cannot be 
Withidra Win. 
The keeper bar 4 is provided With a series 

of arcuate kerfs, designated 60 to 67, there be 
ing one more kerf than there are Keys, for a 
purpose later described. The shape of the kerfS 
is apparent from Fig. 11. Cooperating With each 
kerf is a tumbler, T66 to T67. A shaft 70 haVing 
a polygonal-illustratively Square-center por 
tion is rotatably Supported by its circular ends 
7 in the end plates 2, 22. Tumbler T69 is 
mounted directly on the Squared portion of the 
shaft, as shown in Fig. 9, and Will rotate With 
the Shaft. Circular Sleeves 72 to 79, inclusive, 
having Square axial openings, are carried On 
Shaft 70. 

Fig. 7 shows tumbler T6, Which is typical of 
the T6, T63, T65, T67 group. It has a right 
angled notch 88 (assuming the keeper bar to be 
rectangular in cross section), a lug 8 Which 
normally is disposed Within the associated keeper 
bar kerf, a solid locking web 82 Which enters the 
kerf if the tumbler is rotated more than is con 
sistent With the combination, and a plurality of 
actuating teeth 83, to 87, there being preferably 
one more actuating tooth than the required 
number of key depressions required by the com 
bination. Tumbler T60, Fig. 11, has no reset lug 
and no actuating teeth; its locking Web 99 com 
prehends a ninety degree arc. As later explained 
it is necessary to rotate Shaft 70 through ninety 
degrees before the locking web 90, normally With 
in the kerf 50 of the bar 4 Will disengage fron 
Said kerf. 

Fig. 7a shows a tumbler Which is typical of 
the T62, T64, T66 group. This group differs fron 
the T6 group in that its lug 8” has a loWer 
face Which is paralel With and Slightly above 
the Surface of the keeper bar 4, and the for 
Ward edge of its locking Web 82 is vertical and 
paralel With the facing side of the bar at al 
times When the lock is in its normal closed posi 
tion. In Such position, it is noticed that the 
surface 83' is horizontal With respect to the top 
Surface of bar 4. The remaining actuator teeth 
84”, etc., are exactly Similar in positioning and 
size and Shape With teeth 84, 85, 86 and 87 of the 
Fig. 7 tumbler. 
Tumblers T6 and T67, inclusive, have collars 

Which are provided with the detent provided 
flanges 9 to 97; Said flanges have the Same 
number of notches as there are actuating teeth. 
Cooperating With each detent flange is a spring 
pressed detent 0, mounted in the bed plate 20, 
See Fig. 9, and having a rounded nose Which 
engages in the respective detent notches. The 
Spring (02 of each detent should be relatively 
Stiff to hold the detents firmly Within the notches. 

Suitable spacing Sleeves, such as 108, Fig. 1, 
maintain the spacing of the tumblers, So that 
the respective locking Webs thereof are in reg 
istry With the keeper bar kerfs. 
Tumblers T62, T64 and T66 are aSSociated With 

the respective trap keys IK2, K4 and K6, and as 
Shown in EigS. 1 and 9, Said tumblers alre ap 
proximately twice the thickness of tumblers T6, 
T63 and T65 and T67, Which are associated with 
the combination keys K, K3, K5 and K7. 
Associated with each tumbler T6, T63, T65, 

and T67 is a tumbler shaft actuator, respectively 
, 3, 5 and 47, essentially comprising a 

circular plate ha Ving a Square opening through 
which passes shaft 70, a reset lug 2, 23, 25, 
27, and a single actuator tooth, respectively 
31, 33, 35, 137. The upper edge of the reset 
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6 
lugs of al shaft actuation are initially in the 
same plane, and al aire initially paralel With 
the respective lugs of the tumblers. The actu 
ator teeth of the respective shaft actuators are 
placed at variant relative angles with respect to 
a common Surface of Shaft 70. The relative 
angular displacement of the actuator teeth is 
equal to ninety degrees divided by the total 
number of key actuations required to disengage 
al tumblers from the aSSociated keeper bar 
kerfs. In the illustrated embodiment, four key 
actuations are required, and hence the actuator 
tooth of each shaft actuator is at an angle of 
22% degrees With respect to the tooth of its 
adjacentactuator. 
AS previously described the actuators for Shaft 

70 are paired With the tumblers of the T6, T63, 
T65 and T67 group, These actuators and tum 
blers are so mounted that, for example, the 
upper Surface of each of the reset lugs 2 l, etc., 
is in exact registry With the Upper Surface of 
the lug 8 of the tumblers. The Upper Surface 
of tooth, 3 is in registry With tooth 83 of the 
tumbler T6; tooth 33 of 3 registers With 84 
of the tumbler T63, tooth 35 of actuator f5 
registers with tooth 85 of the tumbler T65 and 
tooth 3 of the 7 registers With tooth 86 of 
tumbler T67. Each of the tumblers is So posi 
tioned that its tooth Surface 83 is paralelº With 
the top Surface of bar 4l. 

The Ricey assembly 

The keys have identical shapes and aSSociated 
structures. AS shown in Figs. 2 and 9, the key 
button Kl surmounts a flat sheet metal post 40 
at the upper end of Which is a stop plate 14í which 
abuts against the underside of the cover plate 
3. A lower leg 42 of the key bar rests Within a 
Slot 43 provided in the bed plate 20 as shown 
in Fig. 10. To a forwardly extending ear 44 of 
the key bar there is pivotally Supported a paWil 
45. A Spring 7 Which may be hooked to lugs 

or extensions respectively on the key bar and the 
paWl í45 continually urges the paWl into clock 
Wise rotation as respects Fig. 2. The paWl is 
preferably of Sheet metal and has a forwardly 
extending sharply angular nose 46 Which is rela 
tiVely Wide, see Fig. 10, and is provided with a 
rear Wardly directed arm 48, Whereby the pawl 
has a Substantial Surface contact With both sides 
of the key post, thereby eliminating any skewing 
or canting of the paWl With respect thereto. 
Secured to the underside of the cover plate 3 

is a comb plate 50 having narrow, rigid, teeth 
5 Which are disposed in front of the nose por 

tions 46 of the respective pawls. As clearly ap 
pears in Fig. 2, the respective teeth 5 are 
tangent to the circle of rotation of the tumbler 
teeth and the respective actuator teeth f3, etc., 
of each Shaft rotator, and Said comb teeth ex 
tend downwardly to a point Which prevents the 
engagement of the paWl nose With any tooth the 
upper Surface of Which is not in a substantially 
horizontal plane. 
A key return Spring f53 is mounted on a longi 

tudinally extending support post 54. Said 
Spring has a cantilever leaf 55 Which in the 
present embodiment may be individual to each 
key bar, and the ends of the respective leaves are 
slotted to accommodate the passage of the key 
post leg 42 therethrough. As clearly appears 
in Fig. 2, the configuration of the key bars is 
Such as to provide a Shoulder or offset Which the 
respective spring leaf engages to urge the key 
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assembly upwardlyto a position in which the stop 
4 abuts with the top plate 3. » 
Means are provided to make it impossible to 

depress two keys at the Same time, thereby intro 
ducing an additional deterrent to solving the 
lock combination by depressing keys haphazardly. 
As shown in Figs. 2 and 10, there is provided a 
ball cage 66 beneath and in alignment With the 
respective openings 43 in the bed plate. The 
inner wall to wall Width of the cage is but slightly 
larger than the Width of the key leg 42. Imme 
diately beneath the respective openings 43, the 
lower Wall of the ball cage has openings 3 to 
permit the lower end of the key leg 42 to pass 
downwardly therebetween, as Shown in Fig. 8. 
The ball cage confines a plurality of balls 62, 

thesize of the balls and the cage being such that 
two adjacent balls can separate to an extent 
which permits a key leg to be driven downwardly 
therebetween. However, With one key leg posi 
tioned between two adjacent balls, there is insuf 
ficient room to permit other pairs of balls to 
separate suficiently to permit a second key leg 
to be pushed doWinwardly into the ball cage. 
Hence, the plurality of balls provides a positive 
yet flexible locking means to prevent the Simul 
taneous downward movement of any two keys. 
To facilitate the proper positioning of the series 
Of balls, each end Wall of the ball Cage has an 
adjustment Screw and lock nut assembly 63. 
The screws can be projected inwardly of the ball 
cage to a suficient amount permitting the desired 
freedom of movement of the balls, and then 
locked in position to retain the adjustment. 

Keeper bar release operation 
ASSuming that the lock is closed and none of 

the buttons or keys has been actuated, tumbler 
T60. Will have its locking web 98 projecting into 
the kerf 60 as shown in Fig. 11, and each of the 
tumblers T3, T83, T65, T67 and their respective 
Shaft actuators Will have their lugS also Within 
a kerf in bar á as shown in Fig. 2. The tum 
blers of the trap keys Will be positioned as in 
Fig.7a Wherein no par: of the locking Webs or 
lugs thereof projects into an associated Slot or 
kerf. 
The combination has been assumed to be the 

operation of keys K, K3, K5, and KT in the 
order named, there being but a single operation 
of each key. Looking now at Fig. 2, which rep 
resents key Kl in its normal position, the down 
Ward movement of the key bar 48 carries with it 
the paWl 35. The comb pilate tooth 5 hoids 
the paWl nose 46 Qut of operative position With 
respect to any tooth of the tumbler Tº or the 
associated Shaft actuator until the depression 
of the key las reached a point Where the nose 
46 is considerably beneath the jover edge of the 
tooth f5, at Which time the spring 87 Will 
rotate the paWill. 45 clockwise and bring its nose 
46 into, operative relationship With respeci to 

the upper Surface of tooth 3 and the Upper 
surface of tooth 83 of the tumbler, which, as pre 
viously Stated, are in alignment. Continued. 
doWn'Ward pressure on the key causes a 22% de 
gree rotation of the element and the turnbler 
T6, and moves the respective reset lugs 2 and 
8 out of the kerf in bar él. Shaft 7 has been 
rotated 22% degrees. The device is now in the 
position shown in Fig. 8: the balls 32 haye 
Shifted to open a Space therebetween to permiº 
the end. 42 of the key bar to pass downwardíy 
through the Slot 6 into the ball cage. The 
detent 10 has yielded to permit the rotation of 

0 

5 

20 
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the tumbler T6 and has been spring driven into 
the Succeeding detent nose. Release of the key 
Ki will bring it back to original position; the 
detent o Will hold the tumbler TS against 
rotation. 
All of the other actuators 3, 5, 7, rotat 

ing With the Shaft 70 have advanced 22% de 
grees, but their respective tumblers have been 
held against rotation by their respective detents. 
Therefore although the reset lug 23 of actuator 
3 Will have been moved out of the kerf, the lug 

8 of its aSSociated tumbler Will Still be Within 
the kerf in bar 4. The 22% degree rotation 
of Shaft 70 Will have rotated tumbler T63 With 
out disengaging its locking web 90 from the kerf 
60. 
The rotation of Shaft 70 has brought the ac 

tuator tooth 33 into the plane of the tooth 83 
of tumbler T63, it being recalled that said tooth. 
33 was initially in alignment With tooth 84 of 

Said tumbler. When key K is released to per 
mit it to return to the Fig. 2 position, the bals 
62 are again freed for movement Within the 
cage 60. K3 is now depressed, and after its 
paWl nose disengages from its associated comb 
tooth. 6, said nose 46 Will come to rest on the 
colective surfaces 33 of member 3 and 83 of 
tumbler T63 to rotate the tumbler and shaft a 
second 22% degrees. Such rotation Will bring the 
reset lug 81 of tumbler T63 out of engagement 
with the kerf and the said tumbler Will come to 
rest in a position Wherein the converging edges 
which form the opening 80 thereof Will have a 
position relatively above and in front of the top 
and side Walls of the bar 4, as also typified in 
Fig. 8. The keeper bar is now freed as respects 
tumblers T8 and T63 and their respective shaft 
actuators. 
The tumbler T30 has now rotated through 45 

degrees, but its lock web 9 e is still Within the 
kerf 69. Actuator 5 has rotated to a point 
where its tooth (35 is in alignment With tooth 
83 of its tumbler T65, inas much as the Said 
tumbler has been held against rotation by its 

50 
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associated detent. Release of key K3 and Sub 
sequent depression of K5 Will cause a similar 
combined rotation of actuator 5 and tumbler 
T65 to free the kerf in bar 4. Tumbler T38 
has not yet been rotated suficiently to bring its 
lock Web 90 out of the kerf 60. 
Actuator 7 has rotated three 22% degree 

steps and its tooth 37 is now in line With tooth 
83 of its associated tumbler T67. Upon the ac 
tuation of key KT, member 7 and its associated 
tumbler are rotated the final 22% degrees, asis 
the tumbler T60, and upon the completion of Such 
rotation al of the kerfs of the keeper bar have 
been cleared. 

Referring now to Fig. 1, a clockWise rotation 
of the shaft 35) Will cause the bar 38 to slide the 
keeper bar 4 against the pressure of its aSSO 
ciated spring 65 and the bell crank 40 Will be 
free to slide bolt actuator 26 to the right and, 
upon engagement with the shoulder 29, it carries 
with it the bolt 25. The unlocking operation is 
completed. 
So long as the Outside door handle 32 is re 

turned only to its initial vertical position, the 
bolt maybe closed and opened Successively With 
out having to reoperate the keys because there 
is no direct connection between the tumbler shaft 
and the handle Shaft. 

It is apparent from Figs. 2 and 8 that each of 
the tumblers T6, T63, T65, and T67 has its notch 
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80 so disposed with respect to bar 4 that a 22% 
degree rotation of the tumbler Will bring the Said 
notch into clearance position With respect to the 
keeper bar, and that more than one 22% degree 
rotation will bring the locking web 82 into the 
kerf of the keeper bar. Thus, if the combination 
calls for a single actuation of key Kl, more than 
one actuation Will hold the keeper bar locked 
against movement. For example, four Successive 
actuations of any key will not rotate the shaft 
70 through ninety degrees as needed to bring the 
lock Web 90 of tumbler T60 clear of kerf 60 in 
the keeper bar; also the locking web of at least 
One other tumbler Will be Within a kerf of the 
keeper bar and the lock cannot be opened. 

Similarly, the actuation of any of the trap keys 
Will bring the lock webs thereof into the asso 
ciated keeper bar kerf. Two Successive actua 
tions of a combination key Will bring the web 82 
of the associated tumbler into a keeper bar kerf 
and Will prevent the opening of the lock. 

It is to be understood, of course, that certain 
combinations may call for the actuation of a par 
ticular combination key more than once, either 
repetitively or after operation of some other com 
bination key. In that case, the design of the 
tumbler of Such plural-actuated key Will be ap 
propriate to the combination. The combination 
of any lock maybe changed by the replacement 
of any or al combination key tumblers with 
others appropriate to the new combination. The 
four-key combination discussed above is intended 
to be merely ilustrative; with a seven key lock, 
mathematics proves that there are more than 
fifteen thousand practical combinations which 
are possible. By “practical” combinations is 
meant combinations Which Will not undully tax 
the memory of those authorized to have it. If, 
as in the case of a bank or office Wherein com 
binations are sometimes Written down on a pri 
vate memorandum, unusual orotherwise dificult 
to remember combinations are used, the number 
of efective combinations on a seven key lock 
reach into the hundreds of thousands. 

It is contemplated that each cantilever spring 
155 and each detent spring 2 will be substan 
tially equal tension, So that the “feel” of each 
key and its aSSociated tumbler will be indistin 
guishable from any other key. There is enorgh 
inherent friction in the Various rotating and Slid 
ing members to compensate in this regard for 
any inequalities of spring tension or Wearing or 
Weakening of the spring structures, etc., of the 
frequently-uised combination keys. 

It may be thought that With al but one of the ó 
kerfS Cleared, for example, the keeper bar may 
be forced back by applying a substantial leverage 
to the handle 32. To forestall this, the structure 
can be suitably Weakened at one or more points 
So that it Will break or become deranged upon 
the application of Such excessive leverage. As 
shown in Fig. 1, keeper bar actuating lever 33 
is Weakened, as by a notch 6 therein, So that 
the application of extra, leverage suficient to 
break a tumbler lock Web Will bend the lever 
before Such breakage could occur, thus making it 
impossible in any event to force the lock. 

The reset mechanisma 
The reset mechanism comprises a bail 70 so 

disposed as to be in the path of Irctation of 
the lugs of all tumblers and the reset lugs of 
al shaft actuators. In its normal position the 
reset bail is So placed that it Will permit five 
successive depressions of any key before the reset 
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lugs of the unit associated with said key strike 
against the bail. The bailtherefore prevents six 
Successive depressions of any one key, in the 
structure illustrated. The bail 70 in normal 
position is as shown in Fig. 2. At each end of 
the lock structure, adjacent the end plates, the 
bail is articulated to a rock Shaft 2 by link 
age Which includes a bail Supporting plate 72 
freely pivotal upCn the circular collars disposed 
about shaft (, and pivot links 3, 74. A suit 
able spring 75 Which may be disposed at one or 
both ends of the rock Shaft rotates the bail 
structure clockWise of Fig. 2 until the bail nor 
mally engages With the topmost vertical tooth 
87 of the respective tumblers. 

Rotation of the Shaft and the thereto 
affixed reset links 74 is accomplished by the 
movement of the bail actuator 34 When the han 
dle 32 is rotated counterclockWise of Fig. 1, in 
Which event the can nose 35 drives the Stud 36 
to the left. The actuator 34 is pivoted to a bail 
crank member 76 fixed to the rock Shaft 7. 
When the keys of the lock have been pressed, 

and even if not in proper combination to unlock 
the device, the reset lugs of the tumbler and 
shaft rotators Will be out of their original aligned 
position. The reset lugs of the tumbler group 
T62, T64 and T66 have not been Shifted in posi 
tion because said tumblers, being held by their 
respective detentS, have not rotated. Rotation of 
the door handle counterclockWise over its per 
mitted arc Will cauSe the bail to be rotated coun 
terclockWise and it Will Successively pick up the 
misaligned reset lugs until When the bail has 
rotated through its full permitted arc, all of the 
reset lugS Will be returned to Where they Occupy 
their original position With respect to the keeper 
bar 4. The lock is again in its original condi 
tion Wherein the keeper bar is held by the col 
lective tumblers againstany movement. 

If during the Stage of attempting to open the 
lock a mistake is made in the combination, the 
lock mechanism can be at any time restored to 
original position to permit unlocking operation 
to commence aneW. 

Fig. 12 shows the bolt actuator and reset knob 
on the inner Side of the lock. The bolt actuator 
knob 89 is fixed to the Sleeve 53 which is rota 
table on Shaft 30. AS has previously been Stated 
the arm 54 is pinned or otherwise Secured to the 
Sleeve 53 for rotation thereWith. Hence, after 
the room has been entered and the door again 
closed the combination maybe left in itSunlocked 
position and the door again opened by rotation 
of the knob 8) Which causes the lever 54 to oper 
ate against the independently Slidable bolt 25 as 
previously Stated. 
To reset the combination So that it Will be nec 

essary for one Seeking later to enter the room 
to go through the operation of depressing the 
keys to release the keeper bar 4, there is pro 
vided a second Knob 8 afilixed to the polygonal 
end of the Shaft 36. Rotation of said knob 3 
causes the shaft 3 to rotate and to actuate the 
bail operator cam 33 to restore the alignment of 
the respective lugsto original position. 

The Second en bodiment 

The Structure Shown in FigS. 14 to 19 repre 
sents a second embodiment of the lock Which is 
rather more compact than the previously ilus 
trated type and Which embodies additional Struc 
tural features making it more appropriate for 
use as a conventional household or room lock. 
For example, Where the lock of the Fig. 1 type is 





2,529,119 
13 

mutually align them and restore the lock to orig 
inal condition. 

In Figs. 14 and 17, the rotation of the shaft 222 
has caused the cam 223 to rotate similarly and 
the Said cam has been restored to the Fig. 14 
position. The links 228, 232 have restored the 
bolt to home position. The Spring 233 operates 
on the lever 23 and as the notch 25 comes into 
position With respect to nose 22 Which had been 
resting upon the upper left hand edge of the bolt 
28 When the bolt was moved to the right, the 
lever 23 Snaps home and restores the keeper bar 
to original position. 
The instant embodiment provides a night latch 

by means of Which the bolt 23 may be held 
against operation despite the proper operation of 
the combination. The night latch comprises a 
carn 242 Which is capable of being rotated addi 
tionally clockWise of Fig. 14 into the Fig. 17 posi 
tion Wherein it is So aligned With respect to the 
path of movement of the bolt that it abolutely 
prevents movement of the bolt. 

Obviously, as the cam 242 is rotated to night 
latch position there must be a slight additional 
leftyard movement of the bolt 20. This is per 
mitted by the slot 227 of link 228 and the clear 
ance provided in the notch 25. 
As shown in Fig. 18, the configuration of the 

cam 232 is such that there is a very pronounced 
face 258 Which is normally in engagement With 
the lever 23 When the bolt is in its home posi 
tion. A spring 25 restrains the free movement 
of the cam. When the bolt is moved to the right 
When opening the door, the cam 242 is rotated 
counterclockwise of Fig. 14, Whereupon the cam 
face 250 is no longer in fiat engagement with 
lever 23. "To throw cam 242 to night latch po 
sition, it first goes to its initial position Wherein 
the face 259 is flat against the lever 23, and a 
“sinap” or definite interruption of Smooth move 
ment is experienced. The cam 242 rotates to 
night atch position. Because of the sensible 
“break” or “stop” Which is felt before the night 
latch position is reached, it is highly improbable 
that one meaning merely to send the bolt home 
to permit another person freely to enter the room 
Would accidentally put on the nightlatch. How 
ever, to insure against accidental night latching, 
the inner escutcheon plate of the lock may be 
marked or indexed to show the knob position at 
Which nightlatching is accomplished. 

Either the bolt 25 or 2 maybe provided with 
an extensible nose Which permits the lock mech 
anism to be placed more to the left of the edge 
of the door than is conventional, if conditions So 
require. As shown in Figs. 19 and 20, the outer 
end of the bolt 2 º may be provided with tapped 
holes 255 to receive long screws 256. An exten 
Sion bolt head 25 has passages Which freely re 
ceive the Screws in Countersunk relation. Spacer 
sieeves 258 are disposed about the screws to es 
tablish the proper position of head 257 With re 
Spect to the bolt structure. Selecting the de 
sired length of Screws 256 and sleeves 258 thus 
makes it possible to accomplish any desired ex 
tension of the efective length of the bolt 20 or 
25. 
Although the invention has been described by 

making a fully detailed reference to the cer 
tain presently preferred embodiments, Such de 
tail of description is to be understood in an in 
structive rather than a limiting sense, many 
changes being possible within the scope of the 
claims hereto appended. 
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We Clain: 
1. A lock comprising a bolt for movement into 

or out of a latch plate socket, a movable keeper 
bar normally Securing said bolt against move 
ment; Said keeper bar having a plurality of kerfs 
cut transversely of the length thereof; a plu 
rality of tumblers having rigid webs normally 
Within certain of Said kerfs to lock said keeper 
bar against movement, a second plurality of 
tumblers having rigid Webs in alignment with 
other of Said kerfs but normally not disposed 
Within Said kerfs; pawl means for actuating 
Said first-named tumblers to remove the webs 
thereoffrom the said kerfs, other pawl means for 
actuating Said Second-named tumblers to intro 
duce the Webs thereof into the therewith asso 
ciated kerfs, Whereby said keeper bar may be 
unlocked for movement only by the actuation 
of the proper pawl means; external handle 
means for moving said unlocked keeper bar out 
of bolt Securing position; and lever means oper 
atively aSSociated With said handle means and 
Said bolt for Subsequently Withidra Wing said bolt 
from Said latch plate Socket. 

2. A lock comprising, a bolt for movement 
into or out of a latch plate socket, a slidably 
mounted keeper bar normally securing Said bolt 
against movement, Said keeper bar having a 
plurality of kerfs cut transversely of the length 
thereof; a plurality of rotatable tumblers hav 
ing Web members normally Within certain there 
With associated kerfs of said keeper barto lock 
Said bar against movement, Said Web members 
being interrupted to provide an opening Which 
Will case Said Webs to free Said keeper bar upon 
a predetermined extent of rotation of Said 
tumblers; a second plurality of rotatable 
tumblers having web members normally not dis 
posed Within other of Said kerfs but rotatable 
into Said kerfs; paWl means associated with each 
of Said tumblers to rotate the Same; push-button 
means for actuating Said paWl means, Whereby 
the proper paWl means maybe actuated to unlock 
the keeper bar for movement; external handle 
means for moving Said unlocked keeper bar out 
of bolt Securing position; and lever means 
operatively associated with Said handle means 
and Said bolt for Subsequently Withdrawing Said 
bolt from Said latch plate Socket. 

3. A lock, comprising a bolt for movement into 
or out of a latch plate Socket, a movable keeper 
bar normally Securing Said bolt against move 
ment, Said keeper bar having a plurality of 
Spaced openings provided a long its length, a 
group of tumblers aligned with certain of said 
openings and having rigid elements normally dis 
posed Within Said openings to lock Said keeper 
bar against movement; a second group of 
tumblers aligned, With Other of Said openings 
and having rigid elements normally not disposed 
therein but movable thereinto; all of Said 
tumblers being individually rotatably mounted 
Whereby the first group may be individually 
rotated to renove the rigid elements thereOf 
from Said keeper bar openings to unlock Said 
bar for movement and the Second group may 
be individually rotated to move the rigid ele 
ments thereof into Said keeper bar apertures; 
pawl and ratchet means individual to each of 
Said tumblers to rotate the Same; Spring means 
for restoring Said paWils to initial position after 
actuation thereof; means operable externally of 
Said ock Structure to move the unlocked keeper 
bar Out of bolt-Securing position. and neans 
articulated with Said last-named means to move 
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said bolt out of Said Socket after Said keeper 
bar has released Said bolt. 

4. A lock comprising a bolt for movement into 
or out of a latch plate socket, a movable keeper 
bar normally securing Said bolt against move 
ment; said keeper bar having a plurality of 
spaced openings provided along its length, a 
group of tumblers aligned with certain of said 
openings and having rigid elements normally 
disposed within Said openings to lock Said keeper 
bar against movement; a Second group of 
tumblers aligned With other of said openings and 
having rigid elements normally not disposed 
therein but movable thereinto; all of Said 
tumblers being individually rotatably mounted 
Whereby the first group may be individually 
rotated to remove the rigid elements thereof 
from said keeper bar openings to unlock 
Said bar for movement and the second group 
maybe individually rotated to move the rigid 
elements thereof into Said keeper bar aper 
tures; paWl and ratchet, means individual to each 
of Said tumblers to rotate the Sane; Spring means 
for restoring said pawls to initial position after 
actuation thereof; means operable externally of 
said lock structure to move the unlocked keeper 
bar out of bolt securing position; means articul 
lated with Said last-named means to move Said 
bolt out of Said Socket after Said keeper bar has 
released Said bolt; and means operable externally 
of said lock structure to restore al of said 
tumblers to initial status. 

5. A lock, comprising a bolt for movement into 
or out of a latch plate socket, a movable keeper 
bar normally securing said bolt against With 
dra Wal from Said latch plate; Said keeper bar 
having a plurality of Spaced openings provided 
along its length, a group of tumblers aligned 
with certain of said openings and having rigid 
elements normally disposed Within Said open 
ings to lock said keeper bar against movement; 
a second group of tumblers aligned With other 
of said openings and having rigid elements nor 
mally not disposed therein but movable there 
into; all of said tumblers being individually 
rotatably mounted Whereby the first group may 
be individually rotated to remove the rigid ele 
ments thereof from Said keeper bar openingSto 
unlock said bar for movement and the Second 
group may be individually rotated to move the 
rigid elements thereof into said keeper bar aper 
tures; pawl and ratchet means individual to each 
of Said tumblers to rotate the Same; Spring 
means for restoring said pawls to initial position 
after actuation thereof; cam and lever means 
operable from the outside of said lock struc 
ture to move the unlocked keeper bar out of 
bolt-securing position; means articulated With 
Said last-named means to move Said boit out of 
said socket after said keeper bar has released 
said bolt: and means operable from the Other 
side of said lock to Withdra W Said bolt fron 
said socket independently of the status of said 
keeper bar with respect to Said bolt. 

6. A lock, comprising a bolt for movement into 
or out of a latch plate socket, a movable keeper 
bar normally securing said bolt against move 
ment in a direction efecting the Withdra Wall of 
Said bolt from Said latch plate, said keeper bar 
having a plurality of Spaced openings provided 
along its length, a group of tumblers aligned 
With certain of said openings and having rigid 
elements normally disposed Within said openings 
to lock Said keeper bar against movement; a sec 
ond group of tumblers aligned with other of Said 
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openings and having rigid elements normally 
not disposed therein but movable thereinto; al 
of said tumblers being individually rotatably 
mounted Whereby the first group may be indi 
vidually rotated to remove the rigid elements 
thereoffrom Said keeper bar openings to unlock 
Said bar for movement and the Second group may 
be individually rotated to move the rigid elements 
thereof into Said keeper bar apertures; paWl and 
ratchet means individual to each of Said tumblers 
to rotate the same; spring means for restoring 
Said paWils to initial position after actuation 
thereof; cam and lever means operable from the 
outside of Said lock structure to move the un 
locked keeper bar out of bolt securing position; 
means articulated with Said lasti-named means 
to move Said bolt out of Said Socket after Said 
keeper bar has released Said bolt, means operable 
from the other side of said lock to Withidra W Said 
bolt from Said Socket even though Said keeper 
bar may be locked against movement with re 
spect to said bolt; and means operable from either 
side of said lock to restore all of Said tumblers to 
initial position. 

7. A lock, comprising a bolt for movement into 
or out of a latch plate socket, a movable keeper 
bar normally securing said bolt against movement 
in a direction efecting the Withdrawal of Said 
bolt from Said latch plate, Said keeper bar having 
a plurality of Spaced openings provided a long its 
length, a group of tumblers aligned With certain 
of Said openings and having rigid elements nor 
mally disposed Within said openings to lock Said 
keeper bar against movement; a Second group of 
tumblers aligned, With other of Said openings and 
having rigid elementS normally not disposed 
therein but novable thereinto; all of Said tum 
bers being individually rotatably mounted Where 
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by the first group may be individually rotated to 
remove the rigid elements thereof from Said 
keeper bar openings to unlock Said bar for move 
ment and the second group may be individually 
rotated to move the rigid elements thereof into 
Said keeper bar apertures; each of Said tumblers 
having reset lug means; paWl and ratchet means 
individual to each of said tumblers to rotate the 
same; said paWl means being operatively a SSo 
ciated with key means individual thereto Where 
by depression of Such key means actuates Said 
pawl means; Spring means individual to each Said 
key means to return the same to initial status 
after release thereof; means operable externally 
of Said lock Structure to move the unlocked 
keeper bar out of bolt-Securing position; means 
articulated with said last-named means to Subse 
quently move the bolt out of said latch plate 
Sockett; and bail means operable externally of Said 
lock Structure and engageable With the reset 
Jugs of said tumblers to restore all of Said tum 
blers to initial status. 

8. A lock, comprising a bolt for movement into 
or out of a latch plate socket, a movable keeper 
bar normally securing said bolt against move 
ment, said keeper bar having a plurality of Spaced 
openings provided along its length, a group of 
tumblers aligned with certain of said openings 
and having rigid elements normally disposed 
Within Said openings to lock Said keeper bar 
against movement; a second group of tumblers 
aligned With other of Said openings and having 
rigid elements normally not disposed therein but 
movable thereinto; all of Said tumblers being in 
dividually rotably mounted Whereby those of the 
first group may be rotated to remove the rigid 
elements thereof from Said keeper bar openings 
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to unlock said bar for movement and those of the 
second group maybe individually rotated to move 
the rigid elements thereof into said keeper bar 
apertures; each of said tumblers having reset lug 
means; paWl and ratchet means individual to 
each of said tumblers to rotate the Same; Said 
pawl means being operatively associated With key 
means individual thereto Whereby depression of 
such key means actuates said pawl means; a 
single Spring means common to al of the Said 
key means to return a depressed key to original 
position after release thereof; means operable 
externally of said lock structure to move the un 
locked keeper bar out of bolt-securing position; 
means articulated with said last-named means to 
subsequently move the bolt out of said latch plate 
socket; and bail means operable externally of said 
lock structure and engageable With the reset lugS 
of said tumblers to restore al of Said tumblers 
to initial status. 

9. A lock of the combination type, comprising 
a slidable bolt, a keeper bar engaging thereWith 
to ock Said bolt against manipulation to Un 
locked condition from the outside of Said lock, 
a plurality of tumblers movable With respect to 
said keeper bar and having rigid means engaging 
with said keeper barto restrain the sane against 
disengagement with said bolt; other tumblers 
having rigid means engageable With Said keeper 
bar to restrain said movement thereof; means 
for actuating said first-named tumblers to dis 
engage from said keeper bar the rigid means 
thereof; means for actuating said other tumblers 
to bring the rigid means thereof into engagement 
with said keeper bar, each said tumbler-actuating ; 
means being identical in appearance and Opera 
tion, Whereby only an informed person may know 
which tumbler actuators to employ for unlock 
ing the lock; handle means extending from One 
face of the lock for moving the unlocked keeper 
bar out of bolt-restraining position and for With 
drawing the bolt; and handle means extending 
from the opposite face of the lock, Said handle 
means including cam means engageable With the 
bolt to move the Same to withdraWn position in 
dependently of the status of the keeper bar; said 
cam means being movable to an extreme position 
to engage With said bolt to prevent Withdra Wal 
thereof 1under any circunstances. 

10. In a lock of the combination type, a bolt 
for movement into or out of a latch plate Socket, 
a keeper assembly normally restraining Said bolt 
to maintain the Same in locked position, Said 

º keeper assembly including a slidably mounted 
elongate bar having a plurality of openings along ; 
its length, and a member interfitting With Said 
bot; a shaft rotatably mounted with respect to 
said bar and extending paralel thereto; a tum 
bler mounted on Said Shaft for rotation there 
With, said tumbler having a rigid Web normally 
engaging With one of said openings to prevent 
movement of Said bar; means Whereby a prede 
termined angular rotation of Said Shaft Will dis 
engage Said tumbler from Said bar; key means for 
efecting a Step by step rotation of Said Shaft; 
other tumblers independently rotatable on Said 
Shaft and having Web means normally engaging 
With other Openings of Said bar; means Whereby 
actuation of Said Shaft-rotation key means dis 
engages the Web means of Said other tumblers 
from Said bar; a third group of tumblers inde 
pendently rotatable on Said Shaft and having 
web means in alignment With the openings of Said 
bar but normally out of engagement thereWith; 
and key means operatively associated with Said 
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last group of tumblers Whereby actuation of Said 
last key means Will introduce Said tumbler Webs 
into Said bar openingS. 

11. In a lock of the combination type, a bolt 
for movement, into or out of a latch plate Socket, 
a keeper assembly normally restraining Said bolt 
to maintain the Same in locked position, Said 
keeper assembly including a Slidably mounted 
elongate bar and a member interfitting With Said 
bolt, Said bar having a plurality of openings along 
its length; a shaft rotatably mounted With re 
spect to said bar and extending paralel thereto; 
a tumbler mounted on Said Shaft for rotation 
thereWith, Said tumbler haVing a rigid Web nor 
mally engaging With one of Said openingSto pre 
vent movement of Said bar; neans Whereby a 
predetermined angular rotation of Said Shaft Will 
disengage Said tumbler from Said bar; key means 
for efecting a step by Step rotation of Said Shaft; 
other tumblers independently rotatable on Said 
Shaft and having Web means normally engaging 
With other openings of Said bar; means Whereby 
actuation of Said Shaft-rotation key means dis 
engage the Web neans of Said other tumblers fron 
Said bar; a third group of tumblers independently 
rotatable on Said Shaft and having Web means in 
alignment With the openings of Said barbut nor 
mally out of engagement thereWith; and key 
means operatively associated With Said last group 
of tumblers Whereby actuation of Said last, key 
means Will introduce Said tumbler Webs into Said 
bar openings, Said la St-named key means being 
inefective to rotate said Shaft. 

12. In a lock of the combination type, a bolt 
for movement into or out of a latch plate Socket, 
a keeper assembly normally restraining Said bolt 
to maintain the Same in locked position, Said 
keeper assembly including a slidably mounted 
elongate bar and a member interfitting With Said 
bolt, Said bar haVing a plurality Of OpeningS a long 
its length; a Shaft rotatably mounted With respect 
to Said bar and extending paralel thereto; a 
tumblermounted on Said Shaft for rotation there 
With, said tumbler having a rigid Web normally 
engaging With one of Said openings to prevent 
movement of Said bar; means Whereby a prede 
termined angular rotation of Said Shaft Will dis 
engage Said tumbler from Said bar; key means 
for efecting a Step by Step rotation Of Said Shaft: 
other tumblers independently rotatable on Said 
Shaft and having Web means normally engaging 
With other openings of said bar; means Whereby 
actuation of said key means conjointly rotates 
Said Shaft and rotates Said other tumblers to a 
position disengaging the Webs thereof from Said 
bar, a third group of tumblers independently 
rota table on Said Shaft and having Web means 
in alignment With the openings of Said bar but 
normally Out of engagement thereWith; and key 
means operatively associated With Said last group 
of tumblers Whereby actuation of said last key 
means Will introduce Said tumbler Webs into Said 
bar openingS. 

13. In a lock of the combination type, a bolt 
for movement into or out of a latch plate socket, 
a keeper assembly normally restraining Said bolt 
to maintain the Same in locked position, Said 
keeper, assembly including a Slidably mounted 
elongate bar and a member interfitting With Said 
bolt, Said bar having a plurality of OpeningSalong 
its length; a Shaft rotatably mounted With re 
Spect to Said bar and extending paralel thereto; 
a tumbler mounted on Said Shaft for rotation 
thereWith, said tumbler having a rigid Web nor 
mally engaging with one of said openingsto pre 
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vent movement of Said bar; neans Whereby a 
predetermined angular rotation of Said Shaft Will 
disengage Said tumbler from Said bar; key means 
for efecting a Step by Step rotation of said Shaft; 
other tumblers independently rotatable on Said 
Shaft and having web means normally engaging 
Withother openings of said bar; means Whereby 
actuation of Said Shaft-rotation key means dis 
engage the Web means of Said other tumblers 
from Said bar; a third group of tumblers inde 
pendently rotatable on Said Shaft and having 
web means in alignment With the openings of Said 
bar but normally out of engagement thereWith; 
key means operatively associated with Said last 
group of tumblers Whereby actuation of said last 
key means Will introduce Said tumbler Webs into 
Said bar openings; and means preventing the 
concurrent operation of any two key means. 

14. In a lock of the combination type, a bolt 
for movement into or out of a latch plate Socket, 
a keeper assembly normally restraining Said bolt 
to maintain the Same in locked position, Said 
keeper assembly including a Slidably mounted 
elongate bar and a member interfitting With Said 
bolt, Said bar having a plurality of openings along 
its length; a shaft rotatably mounted with re 
Spect to Said bar and extending paralel there 
to; a tumbler mounted on Said Shaft for rota 
tion thereWith, Said tumbler having a rigid Web 
normally engaging with one of said openings to. 
prevent movement of Said bar; means Whereby 
a predetermined angular rotation of said shaft 
Will disengage Said tumbler from Said bar; key 
means for efecting a Step by Step rotation of 
said Shaft; other tumblers independently rotata 
ble on Said shaft and having Web means nor 
mally engaging With other openings of Said bar; 
means Whereby actuation of Said Shaft-rotation 
key means disengage the Web means of Said other 
tumblers from said bar; a third group of tumblers º 
independently rotatable on Said Shaft and having 
vieb means in alignment with the openings of 
said bar but normally out of engagement there 
With; and key means operatively associated With 
Said last group of tumblers Whereby actuation 
of Said last key means Will introduce Said tumbler 
Webs into Said bar Openings, and means Whereby 
Upon actuation of any one of Said key means a 
SecOnd key means may not be actuated until the 
first key means has been released. 

15. In a lock of the combination type, a bolt 
for movement into or out of a latch plate Socket; 
a keeper a SSembly normally restraining Said bolt 
against Withdrawal from Said Socket, Said keeper 
aSSembly including a slidably mounted keeper 
bar, a plurality of tumbler means engaging with 
said keeper bar to prevent movement thereof; 
depressible key means individual to each tumbler 
means for actuating the Same to disengage from 
Said keeper bar, each Said key means including a 
relatively fiatieg portion; a ball cage in the path 
of movement of the leg portions of said key 
means; and a plurality of balls disposed within 
Said cage, the leg portion of any key being mov- 6: 
able into a position between adjacent balls upon 
depression of said key, the spacing of Said balls 
relative to each other being such that when the 
leg of a key is positioned between adjacent balls 
the remaining balls are Crowded togetherto ofer 
a physical barrier against the depression of any 
other key. Y 

16. A lock according to claim 15, in Which the 
ball cage has means for adjusting the mutual 
spacing of the balls therein. 
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17. In a lock of the combination type, a bolt 

for movement into or out of a latch plate socket, 
a keeper aSSembly normally restraining Said bolt 
to maintain the Same in locked position, said 
keeper a SSembly including a Slidably mounted 
elongate bar and a member interfitting with said 
bolt Said bar having a plurality of openings along 
its length; a Shaft rotatably mounted With re 
Spect to Said bar and extending parallel thereto; 
a tumbler mounted on Said Shaft for rotation 
therewith, said tumbler having a rigid Web nor 
mally engaging With one of Said openingsto pre 
vent movement of Said bar; means Whereby a 
predetermined angular rotation of said Shaft Will 
disengage Said tumbler from Said bar; key means 
for efecting a Step by Step rotation of Said Shaft; 
other tumblers independently rotatable on Said 
Shaft and having Web means normally engaging 
with other openings of Said bar; means Whereby 
actuation of Said Shaft-rotation key means dis 
engage the Web means of Said Other tumblers 
from Said bar; a third group of tumblers inde 
pendently rotatable on said shaft and having web 
means in alignment With the openings of Said 
bar but normally out of engagement thereWith; 
and key means operatively associated With Said 
last group of tumbers Whereby actuation of said 
last key means Will introduce said tumbler Webs 
into said bar openings, and means Whereby upon 
the disengagement of all of said Webs with the 
respective keeper bar openings the bolt-interfit 
ting member of Said. keeper assembly maybe dis 
engaged from Said bolt to permit the Same to be 
Withdrawn from Said latch plate socket. 

18. In a lock of the combination type, a bolt 
mounted for movement into and out of a latch 
plate socket, and a permutation mechanism for 
opening said lock according to a preestablished 
combination, including a slidably mounted keeper 
bar normally engaging With said bolt to hold the 
same against movement, said keeper bar having 
a plurality of kerfs a long its length, said kerfs 
being at right angles to the direction of move 
ment of said bar; a shaft mounted adjacent Said 
bar and in paralelism therewith; a plurality of 
tumblers carried by said shaft in alignment with 
the respective kerfs, said tumblers being indi 
vidually rotatable upon Said shaft and each Said 
tumbler having an arcuate Web insertable into 
an adjacent kerf to lock said-keeper bar against 
disengagement, With Said bolt: each Said tumbler 
having a plurality of paWI-engaging teeth so dis 
posed with respect to the web of said tumbler 
that When the Same tooth of the respective tum 
blers is in a common plane the Webs of some 
tumblers are disposed Within the adjacent kerfS 
and the Webs of other tumblers are not Within 
their respectively adjacent kerfs; pawl means in 
dividual to each tumbler for engaging a tooth 
tiaereof to rotate Said tumbler; means for caus 
ing Said pawl means to engage a tooth of the 
respective tumblers only When Said tooth occu 
pies a preestablished position Within the arc of 
rotation of Said tumbler, Whereby each Said paWil 
means rotates its -associated tumbler through a 
predetermined arc of rotation in Which the Webs 
of some tumblers are disengaged from the asso 
ciated kerfs and the webs of others are intro 
duced into said kerfs; and key means individual 
to Said paWl means Whereby each paWl means 
may be individually actuated and only certain 
keys Will clear the kerfS of Said barto permit Said 
barto be moved into bolt-disengaging position. 
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19. Ín a lock of the combination type, a bolt 
mounted for movement into and out of a latch 
plate socket, and a permutation mechanism for 
opening said lock according to a preestablished 
combination, including a slidably mounted 
keeper bar normally engaging With said bolt to 
hold the same against movement, said keeper 
bar having a plurality of kerfs a long its length, 
said kerfs being at right angles to the direction 
of movement of said bar; a shaft mounted for 
rotation adjacent said bar and in paralelism 
therewith; a plurality of tumblers carried by said 
shaft in alignment with the respective kerfs, 
Said tumblers being individually rotatable upon 
said shaft and each said tumbler having an 
arcuate web insertable into an adjacent kerf to 
lock said keeper bar against disengagement With 
said bolt; each said tumbler having a plurality 
of pawl-engaging teeth so disposed that When 
the same tooth of the respective tumblers is in 
a common plane the Webs of some tumblers are 
disposed within the adjacent kerfs and Will clear 
the kerfs upon tumbler rotation, and the webs 
of Other tumblers are not Within their respec 
tively adjacent kerfs but Will enter an adjacent 
kerf upon rotation of Such tumblers; shaft ro 
tation means disposed adjacent those tumblers 
whose webs are normally Within the kerfs; pawl 
means individual to each tumbler and engage 
able with a tooth thereof to rotate the tumbler 
When Said tooth occupies a predetermined posi 
tion the paWl means of certain tumblers simul 
taneously rotating the Shaft rotation means as 
sociated therewith, Whereby Said Shaft may be 
rotated in step by step maniner; another tumbler 
carried by said shaft for rotation therewith, said 
tumbler having an arcuate Web normally With 
in a kerf of said keeper bar and of Such arcuate 
extent that rotation of Said Shaft Over a prede 
termined arc is necessary to disengage Said Web 
from said kerf; means Whereby rotation of those 
of the first-named tumblers associated With the 
Shaft rotation means Will disengage the Webs of 
said tumblers from the associated kerfs and 
Whereby the total of said tumbler actuations Will 
cause said shaft to rotate suficiently to disen 
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which each shaft rotation means has a pawl-en 
gaging tooth so disposed that after a predeter 
mined extent of shaft rotation Said tooth Will 
come.into adjacency with the tumbler tooth en 
gageable by its associated paWil, Whereby the 
pawl may then simultaneously engage both. of 
said teeth upon the next actuation of said paWl. 

25. In a combination lock, a slidable bolt, a 
slidable keeper bar normally engaging With said 
bolt to hold the same against movement, tumblers 
engageable with said keeper barto hold the same 
against movement, means for disengaging said 
tumblers and Said keeper bar to clear the sane 
for movement; a knob shaft extending through 
the lock and having knobs at each end there 
of, lever means on said shaft and engageable 
with said keeper bar move the same out of bolt 
engaging position upon rotation of said Shaft 
after clearance of said keeper bar, and lever 
means on said shaft and engageable with Said 
bolt to move the bolt, Said last-named lever 
means being so disposed with respect to said first 
named lever means that bolt movement occurs 
only after said keeper bar has disengaged fron 
Said bolt. 

26. In a combination lock, a slidable bolt, a 
slidable keeper bar normally engaging with said 
bolt to hold the same against movement in an 
unlocking direction, tumblers engageable with 
said keeper bar to hold the same against disen 
gagement from said bolt; means for clearing 
said keeper bar for movement by moving Said 
tumblers; a knob Shaft extending through the 
lock and having knobs at each end of said Shaft 
to rotate the shaft; lever means on said Shaft 
and engageable with said keeper bar to move 
the same out of bolt-engaging position upon 
rotation of the shaft in one direction after clear 

10 

gage the web of the last-named tumbler from 
the associated kerf; and key means individual to 
each pawl for actuating the same for tumbler 
rotation. 

20. A lock mechanism according to claim 18, 
in which all of the respective tumblers are held 
against accidental rotation during the rotation 
of any other tumbler. 

21. A lock mechanism according to claim. 18, 
in Which each tumbler has a detent collar formed 
With notches equal in number and angular spac 
ing to the pawl teeth thereof, and each detent 
collar has a Spring pressed detent engageable 
With the notchesthereof. 

22. A lock mechanismº accOrding to Clain, 18, in 
which the webs of the respective tumblers have 
an angular notch corresponding to the angle 
formed by the top and adjacent front Wall of the 
keeper bar, Whereby rotation of a tumbler more 
than required by the combination Will introduce 
a solid portion of Said web into a keeper bar kerf 
to hold Said keeper bar against movement. 

23. A lock mechanism according to claim 18, in 
which the Webs of the respective tumblers are 
Such that rotation of any tumbler out of the 
sequence required by the combination Will in 
troduce its Said web into the aSSociated keeper 
bar kerf. 

24. A lock mechanism according to claim 19, in 

ance of said keeper bar; bail means operable on 
said tumblers to restore the Same to initial posi 
tion before keeper bar actuation; lever means 
operated by rotation of said shaft in an opposite 
direction to actuate said bail means; and lever 
means on said shaft and engageable with said 
bolt to move the bolt, saidlast-named levermeans 
being so disposed with respect to said first-named 
levermeans that bolt movement occurs only after 
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said keeper bar has disengaged from Said bolt. 
27. In a combination lock, a slidable bolt, a 

keeper bar movable relative to Said bolt; tumbler 
means engaging with said keeper barto hold the 
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same against movement; means operating on said 
tumbler means to disengage the same from Said 
keeper barto permit movement; a lever pivotally 
mounted relative to said bolt, Said lever having 
a nose engageable within an aperture formed in 
said bolt; means operating on said leverto nor 
mally hold the nose thereof within said notch 
to prevent movement of said bolt; a knob shaft 
mounted for rotation; a cam on said knob Shaft; 
means associated with said cam and said keeper 
bar whereby rotation of said shaft after disen 
gagement of said tumblers from Said shaft Will 
move the keeper bar relative to Said bolt; a me 
chanical connection between said keeper bar and 
said bolt-engaging lever to move the latter out 
of bolt engaging position; and a lost-motion link 
mechanism between Said Shaft and Said bolt to 
move Said bolt into unlocked position after th 
Said lever has disengaged therefron. 

28. In a combination lock, a slidable bolt, a 
keeper bar movable relative to Said bolt, a detent 
controlled by Said keeper bar and normally en 
gaging with said bolt to prevent movement there 
of to unlocked position; a plurality of tumbler 

  





2,529,119 
25 26 

at Which they again prevent shifting of Said UNITED STATES PATENTS 
member. Number Name Date 

R:5: WÁ: 215,229 Lewis--------------- May 13, 1879 
. WALL a 5 1,092.733 McCarthy ------------ Apr. 7, 1914 

. 1452,503 Grubb ------------- Apr. 24, 1923 
The fQl Nces cº d in th 1,701,790 Morin, Jr. ---------- Feb. 12, 1929 ne following references aire of record in the 

file of this patent: FOREIGN PATENTS 
Number Country Date 

O 15.770 Great Britain -------- July 6, 1909 


