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(C. 0-29) 53 Clains. 

This invention relates to improvements in per 
mutation locks, commonly referred to as combina 
tion locks, 
Locks of the type commonly referred to as 

combination locks are, of course, very well known. 
Also it is generally known that such locks depend 
for their operation upon the alignment of a 
plurality of elements in a preselected manner 
which permits the operation of a bolt. These 
elements are usually in the form of discs, common 
ly called tumblers, each of which is provided 
with a notch or recess, called a gate, the align 
ment of the gate determining when the bolt can 
be moved. It is common for these locks to be 
provided with three discs, although more could 
be used. The security of such locks is dependent 
upon the fact that the number of orders or per 
mutations of the possible relative positions of 
each disc before all of the gates come into regis 
ter, which gives the correct combination, is so 
large that the chances of these notches or gates 
being aligned by a person not familiar with the 
combination is so small as to be negligible. 
The tumblers are operated through means of 

a driver wheel which also has a special gate. An 
element called a fence extends transversely 
acroSS the edges of all of the tumblers and is 
adapted to drop into the gates when all of the 
gates in the tumblers are in alignment and when 
the driver wheel is manipulated to permit the 
fence to drop. Conventionally, the fence is held 
in Such a position that it is slightly Spaced from 
the Outer peripheries, of all of the tumblers. 
However, because of the difficulty in manufacture, 
it is almost impossible to manufacture all of the 
parts, including the tumblers, to such close toler 
ances that there will be the same slight difference 
in the Space between the outer edges of the differ 
ent tumblers and the fence. Accordingly, by a 
very carfeul manipulation of the driver wheel to 
a position. Such that the fence drops against the 
edge of the highest tumbler, a skilled person can 
detect by feel or by a very minute sound or click 
when one of the gates is aligned with the fence. 
Then by continuing to manipulate the driver 
wheel by means of the dial, the gate of the next 
highest tumbler can be aligned with the fence 
and, therefore, with the gate of the first tumbler. 
and So on until the correct combination is found 
and the security of the lock is broken. Accord 
ingly, heretofore, because of the defects general 
ly mentioned above, the security of a so-called 
combination lock against a skilled person has 
been limited. In accordance with the present in 
yention, means is provided:for closing the special 
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gate in the driver wheel. Furthermore, the spe 
cial gate can be opened only when this 'driver 
wheel gate is substantially aligned with the fence. 
This avoids the defect of the prior devices in that 
the driver wheel cannot be turned sufficiently to 
manipulate the tumblers when the gate is open. 
Also, in order to insure that the tumblers scan 
not be vibrated or walked by oscillating the driver 
Whee over its limited arc of movement, interlock 
ing means are provided in the form of serrations 
on the fence and on the peripheries of the tum 
blers so that as soon as the driverwheel gate is 
opened the fence rests on the tumblers, the ser 
rations being inter-engaged thereby making 
manipulation of the tumblers practically impos 
sible. . 
The primary object of the present invention is 

to provide a combination lockin which a manipu 
iation of the dial will not give any indication of 
the position of the gates in any of the tumblers. 
Another object is to provide a combination:lock 

with a driver wheel having means for selectively 
closing the gate in the tiriverwheel and for per 
initting rotation of the driver wheel only when 
the gate is closed So that the fence is held away 
from the peripheries of the tumblers. 
Another object is to provide a combination 

lock in which the firiver wheel.cannot be rotated 
to manipulate the tumblers when the driver wheel 
gate is open. 
Another object is to provide a combinationlock 

in which the driver wheel cannot be rotated to 
manipulate the tumblers when the driver-wheel 
gate is open and having interlocking means be 
tween the tumblers and the fence to prevent the 
walking of the tumblers when the driver wheel 
gate is open. 
A still further object is to provide an improved 

combination lock, in which the fence can be held 
in Spaced relation to the outer edges of all of 
the tumblers until the gates in all of the tumblers 
are brought into alignment. M m 
Another object is to overcome defects of prior 

combination locks by providing means which 
holds the fence in slightly spaced relation. With 
respect to the edgeS. of the tumblers, which means 
can only be operated. When the gates in the Wari 
ous tumblers are properly aligned in accordange 
with the correct, combination. 
Another: object is to provide an improved-con 

bination lock in which the perfections of the 
manufacture. Of the elements will not give any 
audible indication as to the relative position of 
the tumblers. 
Other and further objects will become, readily. 
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apparent fron: the following description when 
considered in connection with the accompany 
ing drawings, illustrating an embodiment of the 
invention, and in which: 

Figure 1 is a vertical section on line - of 
Figure 2 of a lock made in accordance with the 
present invention; 

Figure 2 is the vertical section on line 2-2 
of Figure i, and 

Figure 3 is a partial vertical section showing 
the parts of the lock in a different position from 
that shown in Figure 2; 

Figure 4 is a partial Sectional view on line 4-4 
of Figure 1; 

Figure 5 is a partial sectional view on line 5-5 
of Figure 2; 

Figurt 6 is a partial view showing a modified 
form of the gate closing means; 

Figure 7 is a view similar to Figure 6 showing the 
modified driver wheel in a different position; and 

Figure 8 is an exploded perspective view of the 
modified driver wheel and gate closing means. 

Figures 9 to 11 inclusive, are partial views show 
ing various positions of the key-operated gate 
closing means and showing the relative posi 
tions of the fence; and 

Figure 12 is a partial vertical Section showing 
the engagement of the fence with one of the 
tumblers, near its gate. - 
The illustrative drawings show a conventional 

combination lock modified in such a manner as 
to permit the application of an embodiment of 
the present invention. The conventional lock 
comprises a casing connected by a press fit 
to a hollow sleeve 2 which projects through a door 
3. In the casing a plurality of tumblers 6, 7 and 
8 are rotatably mounted on a cylindrical boSS 
integral with the casing, the boss being substan 
tially co-extensive with the sleeve 2. Secured to 
the outer end of the sleeve 2 is a suitable escutch 
eon plate 9. The casing is secured to the door 3 
by the sleeve 2 and Suitable ScreWS. Inside the 
sleeve 2 is a shaft f, the inner end of which 
has rotatably fixed thereto a driver wheel 2, 
the opposite end of the shaft f having a dial 
3 fixed thereto. As will be more clearly ex 
plained hereinafter the dial and its hub consti 
tute the means through which the tumblers 6, 7 
and 8 of the combination lock are manipulated. 
Each of the tumblers 6, 7 and 8 are of conven 

tional construction and are divided in two partS, 
an inner part serving as a hub and an Outer part 
having a suitable notch or gate 6a, 7a, and 8a, 
respectively, it being understood that all of the 
gates of the tumblers must be in proper align 
ment in order to operate the bolt of the lock. 
Conventional means are provided for changing 
the relative position between the hub portion and 
the outer portion of the tumblers for the purpose 
of changing the lock combination. Suitable fixed 
washers having small detents which engage a 
recess 2a in the sleeve 2 are placed between the 
hubs of adjacent tumblers so that from the stand 
point of mechanical friction each of the tumblers 
is completely isolated from the other. One of 
such washers is indicated at 6. Between one side 
of the washer and the next adjacent tumbler is a 
flyer 7 having an outwardly projecting detent 

a. The annular portion of the flyer f7 serves 
as a spacer while the outwardly projecting detent 
a serves as an element through which one of 

the tumblers is driven by a laterally projecting 
detent on the next adjacent tumbler. This con 
struction just described in general is Conven 
tional and therefore further details are not con 
sidered necessary. 
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4 
The driver wheel 2 is screw-threadedly se 

cured to the shaft and a Suitable key 2 f is pro 
vided to lock the driver wheel in non-rotatable 
position on the shaft ff. The driver wheel is pro 
vided with a lateral projection 22 which is adapted 
to engage the outwardly extending detent on 
the flyer between it and the tumbler 8. It will 
be readily understood that when the dial 3 is 
rotated to rotate the driver wheel 2 that the 
projection 22 will drive the tumbler 8 and through 
the intermediate.flyer between the tumbler 8 
and tumbler the latter will be driven and so on, 
including the tumbler 6. It will also be well 
understood that the gates 6a, 7a and 8a of the 
respective tumblers may be brought to register 
with each other in the well known manner when 
the proper combination is obtained by turning 
the knob 3 first to the right, lining up the gate 
in one tumbler, then to the left lining up the gate 
in the Second tumbler, and then to the right again 
lining up the third tumbler, and so on, if a lock 
With more than three tumblers is used. 
The lock is provided with a bolt 23 which is 

adapted to Slide in a suitable guide formed in 
the casing , the bolt 23 being operated by a fence 
lever 24 pivotally attached thereto by a screw 26. 
A Suitable spring 30 is provided for the purpose 
of urging the fence-lever 24 toward the tumblers. 
The fence-lever 24 is provided with a laterally 
projecting arm, commonly referred to as a fénce 
27, which is adapted to engage the gates when 
the tumblers are in proper relative positions. The 
driver wheel 2 is also provided with a special 
gate f2a, the shape of which is complemental 
to the shape of a depending boss 28 on the fence 
lever 24. The lower point of the boss 28 normally 
rides on the outer periphery of the driver wheel 
2. The periphery of the driver wheel f2 and the 
Size of the boss 28 is such that the fence 2T is 
slightly spaced from the outer periphery of all 
of the tumblers. As is usual, the lock is pro 
vided with a suitable device to prevent tampering 
So that in the event that an attempt is made to 
drive the shaft f f inwardly toward the casing, the 
bolt 23 Would be locked in position. To this end, 
a Suitable element 3 having an end portion 3 a. 
which engages the outerface of the upper tumbler 
8 is provided. The element 3 is pivoted on screw 
33 and is provided with a curved end 3 b which 
partially encircles a locking pin 34 when the parts 
of the lock are in normal position. The locking 
pin 34 is adapted to slide in a suitable guiding 
receSS in the casing and is provided with a C 
shaped washer which engages a groove in the pin 
34. One side of the washer engages the curved 
end portion 3 lb of the element 3 and a suitable 
Spring 37 is provided for normally urging the pin 
34 in upward position where it could engage a 
notch in the underside of bolt 23. It will be 
readily apparent that in the event the end 3 fa 
of the element 3 is moved, as when an unauthor 
ized person attempted to disturb the parts of the 
lock, the element 3 would pivot around the screw 
33 and its opposite end 3 lb would become dis 
engaged from the washer 36, thereby permitting 
the Spring 37 to urge the locking pin 34 into such 
a position as to engage the recess in the underside 
of the bolt 23 So that the latter could not be 
moved. 
The construction described So far is conven 

tional. The present inventional resides in the 
modification of the driver wheel 2 and certain 
Other parts and the provision of a slide 43 which 
can be selectively controlled for closing the gate 
f2a in the driver wheel 2 so that a person not 
familiar with the combination cannot manipur 
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late thesidial f3 in any manner to give him a clue 
is to the combination of the lock. To this end, 
the outside of the 'driver; wheel f2 has affixed 
thereto spaced guides (44 and 42. These guides 
are indercut as at 4 fa and 42a to provide mar 
iginal edges which overlap a slide 43. The slide 
43 comprises an arcuate portion 43a which has 
exactly the same radius as the remaining periph 
eral surface of the driver wheel 42, two legs 
43b and 43c and a second transverse portion 43d 
joining the opposite ends of the legs. The inner 
side of leg 43b is provided with gear teeth A4 
which are adapted to mesh with a small pinion 
lso constitute a rack-and-pinion movement, the 
rtation of 'the pinion 46 controlling the radial 
movement of the slide 43. The pinion 46 is fixed 
to a Shaft 47 which extends through a bore in 
the shaft if . A pin tumbler lock 48-of conven 
tionalisconstruction rotatably mounted in the hub 
of the dial 13, is fixed to the outer end of the 
shaft 7. As clearly shown in Figure 1, the barrel 
of the lock 48 is provided with a series of pins 
5 of different lengths which are adapted to be 
aligned with a second plurality of pins 52 which 
are nounted in the radial recesses of the hub of 
She idial 3. The pins 52 are spring loaded so 
that they are normally urged toward the barrel 
of the lock in the usual manner. When the key 
53 is not in the barrel, some of the pins 52 will 
extent across the dividing line between the 
barrel and the inside of the hub to provide an 
iterock between the barreland the hub.Whereby 
the shaft 47 will belocked with the dial 3. . Ac 
cordingly, rotation of the 'dial 3 will rotate the 
driver wheel? 2 which in turn-drives the tumblers 
in the manner aiready described. As in con 
wenitional-cylindrical pin'tumbler type locks, the 
key can only be removed and inserted when the 
tumbler is in one position. In the immediate 
instance the zero position ef-the-lock is Such that 
the pinion 46 will have moved the slide 43 to its 
radially outermost position where its outer 
arcuate surface 43a coincides with the outer 
periphery of the driver wheel 2. This is clearly 
shown in Figure 3. It will be readily seen that 
when the slide-43 is in this position the gate. 2d 
is closed and the fence-2 cannot fall or be urged 
by the spring 39 into the gates of the tumblers 
because the boss 28 of the fence-lever 24 will be 
prevented by the slide 43 from failing into its 
corresponding gate in the driver wheel f2. The 
size of the driver wheel 2 and the length of the 
boss 28 is such that the fence-lever- 24 is held 
in such a position that the fence 27 cannot touch 
the tumblers unless the slide43 is dropped to open 
gate 2a. However, assuming the gates of the 
tumblers are in registry, if now the key 53 is in 
serted in the lock 48 and shaft 47 is rotated to 
manipulate the pinion 46 to withdraw the slide 
43 radially inwardly as shown in Figure 2, the 
fence will enter the gates so that the bolt 23 can 
be withdrawn by turning the driver wheel in a 
counter-clockwise direction as viewed in Figures 
2 and 3. From Figures 1 and 2 it will be readily 
seen that the cover a of the casing is provided 
with suitable stops to limit the rotation of the 
driver'wheel i? 2. As shown an arcuate boss 60 is 
provided, the edges 60a and 66b of which con 
stitute the stops which limit the rotation of the 
driver wheel when the slide 43 is moved radially 
in such a position that the portion a 3d of the slide 
projects beyond the outer periphery of the driver 
wheel 2. It will be seen that when the slide 43 
is in the withdrawn position the driver wheel 
2 cannot be rotated sufficiently to manipulate 

5 

0 

5 

20 

25 

33 

U 

is 

55 

60 

65 

O 

the tumblers. However, the limits of rotation are 
such as to permit sufficient rotation of driver 
wheel 2 to withdraw bolt 23. ' ' ' ...: 

It will be apparent that the pin-tumbler lock 
48 is not essential to the present invention; the 
lock 48 merely adds a measure of security beu 
cause the -slide control mechanism cannot be 
operated unless the Shaft 4 is unlocked from the 
hollow shraft ff. On the other hand, if desired, 
a second -combination could be substituted for 
the pin-tumbler lock 48. 
The lock 48 does, however, add a real measure 

of security because the stops-on the casing a 
permit rotation of the driver wheel f2 only over 
a limited arc, and should One be able to pick 
the lock 48-and-drop the slide (43, the driver wheel 
f2 cannot be rotated sufficiently to manipulate 
the tumblers. Then in order to rotate the driver 
wheel 2 it is necessary to return the gate to 
original position and this will put the tumbler 
of lock 48 in such a position that it would again 
have to be picked in order to manipulate the 
tumblers 6, 7 and 8 and the slide 3 at the same 
time. . . 

A modified form of the slide operating mech 
anism is shown in Figures 6, 7 and 8. In this 
form a special driver wheel 72 having the usual 
gate 80, is provided with laterally-disposed under 
cut guides 2a and 2b. The undercut guides 

t} are adapted to receive the sides of a slide 3, 
the general outside shape of which is similar to 
the slide, 43, previously described. One lateral 
edge of the slide is provided with an elongated 
recess. 73a which is adapted to permit limited 
relative movement with respect to a screw T. 
in the driver wheel 72. The purpose of the Screw. 
and Slot arrangement is to prevent the slide 
i3 from becoming disassembled from the guides 
on the sides of the driver wheel 2. The driver 
wheel 2 is provided with a recess 76 which is 
adapted to be engaged by a 'spring pressed ball 
77. A suitable recess 78 in the lower end of the 
slide T3 is adapted to receive a spring 79 and 
the ball 77. It will be readily apparent that when 
the slide 3 is assembled inder the lateral guides 
of the driver wheel 73 the spring 79 will press 
the ball T into the recess 6 when the side is 
in one position. 

It is important that the radii of the arcuate 
surfaces 3b and 73c of the slide 43 be exactly 
the same as the radius of the Outer surface. Of the 
driver wheel 72. This will be apparent in view 
of the fact that the primary purpose of the slide 
3 is to close the gate 80 of the driver wheel 72. 
ft is important that when the slide 73 is in such 
position relative to the driver wheel 72 that the 
arcuate surfaces 73b and 73c be in registry with 
the periphery of the driver wheel 2 so there 
will be no unevenness in the surface on which 
the boss 28 of the fence-lever 24 rides and so 
that the position of the gate 80 will not be in 
dicated in any manner by any manipulation of 
the driver wheel T 2. It is to be understood that 
the driver wheel 72 is provided with a lateral 
detent 22 through which the tumblers of the 
lock are to be operated in the manner previously 
mentioned. 
As shown in dotted outline the cover for the 

casing is provided with inwardly projecting bosses 
which imit the rstational movement of the 
driver wheel 2 when the slide 3 is in a position 
so that the arcuate surface 73c projects beyond 
the outer periphery of the driver wheel 2. The 
relative amount of limited rotation is the same 
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and for the same reasons as that described in 
connection with the first embodiment. 
The construction of this modified form SO far 

described is very similar to that of the previous 
form. The main difference between the two 
forms is that in the modified form the slide con 
trolling mechanism is better adapted to the move 
ments of the conventional pin tumbler type lock 
where the tumbler must be turned substantially 
360° between the key-inserting position and the 
unlocking position. The main advantage of the 
modified form is that there is a minimum of lost 
motion between the cam and the gate when it 
is in the most essential position. 
To this end, the slide T3 is provided with an 

opening 83 of the peculiar shape shown in the 
drawings. This opening 83 is adapted to CO 
operate With the slide cam 84 which is fixed to 
the end of the shaft 47 by means of a flattened 
area, 4a and a complementary D-shaped hole 
87 in the cam. The cam 84 is held on the end 
of the shaft 47 by means of the screw 88 which 
engages the end of the shaft. The opening 83 
comprises an arcuate portion which extends be 
tween points 9 and 9, the radius of this por 
tion being substantially the same as the radius of 
the outer surface 84a of the cam 34. The center 
of this radius is coincident with the center of the 
arcuate surface 84a When the slide 73 is in the 
position shown in Figure 6. The shape of the 
opening immediately below the point 9 is more 
or less immaterial So long as it clears the arcuate 
Surface 84b. The rectangular recess 92 is of 
sufficient extent in both dimensions as to accom 
modate the entrance of the tang portion 85 of the 
cam 84. 

For an explanation of the operation of the slide 
controlling mechanism of the modified form, 
attention is invited to Figures 6 and 7, 9, 10 and 
1. In Figure 6 the slide 3 is shown in the de 
pressed position permitting the boss 28 to drop 
into the gate 80 in the driver wheel T2 and with 
the tang 85 of the cam slide 84 in the position 
shown, the pin tumbler lock 48 will be in such 
a position to permit the insertion and removal 
of the key. In Figure 7 the slide 73 is shown in 
a position such that the arcuate surface 73b 
bridges the gate 80 so that the boss 28 holds the 
fence-lever 24 in the uppermost position with 
the fence 2 spaced from the outer periphery of 
the tumblers. When the Side 3 is in this posi 
tion the driver Wheel 2 can be rotated to all 
positions without the fence 27 dropping down on 
to the tumblers. 
The progressive positions of the tang 85 in 

operating the slide 3 to open the gate 80 are 
shown in Figures 9, 10 and 11. Going back to 
Figures 6 and 7 it will be noted that in Figure 6 
the slide 3 is in the lowermost position uncover 
ing the gate 80 and the tang 85 is in the upper 
position. When the tang is in this position the 
pin tumbler of the lock 48 will be in such a po 
sition that the key can be inserted and removed. 
It will be noted that the slide cam 84 can be ro 
tated in a clockwise direction and when the cam 
is rotated approximately ninety degrees the lower 
edge of the arcuate surface 84b will engage the 
underside of the notch 92 and the slide 73 will 
move toward the closed position. Continued ro 
tation of the slide cam 84 in the clockwise direc 
tion, as shown in Figures 9 and 10, will cause the 
edge of the tang 85 to thereafter engage the 
underside of the notch 92 so that continued ro 
tation will cause the slide to move toward the 
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8 
surface 84a just clears the corner edge of the 
notch 92. At this point the slide 73 will be in 
the gate-closing position and the ball T. Will 
snap into the recess 76, thus holding the slide 3 
in that position. The pin tumbler can be ro 
tated further until the lower edge of the Surface 
84b engages the lower recess in the opening 83. 
It will be readily understood that when the tang 
85 is rotated in counter-clockwise direction that 
the tang Will engage the lower side of the notch 
92 to move the slide to the lowermost position 
and the spring pressed ball will engage the driver 
wheel 72 thereby applying sufficient friction to 
hold the slide in the position. So that the surface 
73c projects beyond the periphery of the driver 
wheel 2. 
When the slide 73 is in the latter position the 

sides of the slide will engage the edges of arcu 
ate bosses 92 and 93 which are carried on the 
lock Casing in the manner previously described. 
The purpose for limiting the rotation of the 
driver wheel is the same as that mentioned in 
connection with the previous embodiment. 
In order to assure that the tumblers cannot 

be walked around by oscillating the driver wheel 
72 through the limited arc permitted by the stop 
mechanism, the outer periphery of the tumblers 
are provided with continuous Serrations 00 which 
are adapted to be engaged by a series of comple 
mental Serrations 0 on the underside of the 
fence 27. When the slide closes the gate in the 
driver wheel the boss 28 will prevent the fence 
from engaging the outer periphery of the tum 
blers and for purposes of illustration in the prac 
tical embodiment of the invention the fence 27 
will be Sepaced about one-thirty-second of an 
inch from the Outer edge of the serrations in the 
tumblers. As will be very clear from Figures 9 
and 10, the outer periphery of the driver wheel 
T2 is provided with a relieved area. 75 extending 
between the edge of the gate 80 and the slide 73. 
The purpose of this relieved area is to provide 
clearance between the boss. 28 and the driver. 
wheel 72 when the slide 73 is in the withdrawn 
position. Although the dimension is not abso 
lutely critical in a practical embodiment of the 
invention the construction is designed so that 
there will be a clearance of about one-sixty 
fourth of an inch between the boss 28 and the 
relieved area of the driver wheel periphery. It 
will be seen from this that no manipulation of 
the driver wheel 72 will make it possible to walk 
the tumblers in an attempt to open the lock. The 
engagement between the serrations on the fence 
2 and the peripheries of the tumblers will in 
Sure that the tumblers cannot be rotated by any, 
other means. 

Figure 12 illustrates the manner in which the 
Serrations on the underside of the fence 27 engage 
the Serrations on one of the tumblers. It will. 
be seen from this illustration that it would be 
extremely difficult for one not having the proper 
combination to locate the gates in the tumblers 
by partially withdrawing the slide 73 and at 
tempting to oscillate the driver wheel. It will be 
Seen that when the slide closes the gate 80 the . 
fence 27 will be spaced from the tumblers and 
when the slide 3 is dropped so that the fence rests 
on the tumblers the boss 28 cannot touch the edge 
of the gate 80 in the driver wheel 72. The depth 
of the Serrations is greater than the normal 
manufacturer's tolerance in the tumblers so that, 
regardless of whether or not the gate-closing slide 
is used it would be extremely difficult to locate 

position shown in Figures 7 and 11 until the Ts the gates in the tumblers by any kind of manipu. 
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lation of the driver wheel. It will be noted from 
Figure 12 that in view of the inclined surfaces 
on the lateral edges of the gate and on the fence 
it would be extremely difficult to note any dif 
ference in feel or any minute click unless the 
fence can drop all the way into the gates of the 
tumblers and, of course, this can happen only 
when all of the tumbler gates are in registry. 

It is to be understood that the embodiment of 
the invention shown in Figures 1 to 5 inclusive 
is identical in operation and in general construc 
tion with that of the part of the invention shown 
in the remaining figures except for the mech 
anism which operates the slide 43 of the first emi 
bodiment and the slide 72 of the second embodi 
ment. In other words, the driver. Wheel 2 of 
the first embodiment is provided with a relieved 
area f5 which corresponds to the relieved area 75 
of the second embodiment. 
Although the complete lock mechanism is not 

shown in connection with the modified form 
shown in Figures 6 to 11 inclusive, it will be un 
derstood that the lock would be substantially 
identical with the one previously described. It 
will also be apparent that instead of the pin 
tumbler lock 48, a combination type lock could 
also be used for controlling the mechanical con 
nection between the hub of the dial 3 and the 
shaft 47. Furthermore, it will also be readily 
apparent from the above description that if de 
sired a manually releasable mechanical connec 
tion could be provided between the hub of the 
dial f3 and the shaft 47 without utilizing a lock 
48. For instance, a dog clutch could be provided 
so that normally the shaft 47 would rotate with 
the dial f3, the dog clutch being manually re 
leasable so that the Shaft 47 could be rotated in 
dependently of the shaft ft for the purpose of 
controlling the position of the gate. 
From the foregoing description it will be seen 

that the present invention provides an improve 
ment in combination locks which greatly adds 
to the security thereof and which is very inex 
pensive to manufacture. Although the invention 
has been described in considerable detail, it will 
be apparent to those skilled in the art that many 
variations are possible without departing from 
the inventive concept. It is therefore desired 
that the invention not be limited except insofar 
as is made necessary by the appended claims. 
What is claimed is: 
1. A combination lock comprising selectively 

adjustable tumblers. each having a peripheral re 
cess, a bolt, a spindle. having fixed thereto a 
driver wheel for adjusting said tumblers, a lever 
pivotally connected to said bolt, said lever hav 
ing a laterally extending fence adapted to lie 
transversely across the faces of the peripheries 
of said tumblers and said lever also having a 
portion adapted to lie over and engage the pe 
riphery of said driver wheel, said driver wheel 
having a peripheral recess adapted to receive said 
portion of said lever to permit said fence to en 
gage said tumbler recesses when the latter are 
adjusted to register with said fence for moving 
said bolt and interlock means normally prevent 
ing said fence from engaging said tumbler re 
cesses during adjustment of the latter having ac 
tuating means selectively operative following ad 
justment of said tumbler recesses into registry 
for rendering said interlock means inoperative 
to prevent interengagement of said fence and 
tumbler recesses. 

2. A combination lock comprising a plurality 
of selectively adjustable tumblers each having a 
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peripheral recess, a bolt, spindle means having 
fixed thereto a driver wheel for adjusting said 
tumblers and for actuating said bolt, a lever piv 
otally connected to said bolt and having a 
tumbler-engaging fence and a driver wheel-en 
gaging portion, said driver wheel having a pe 
ripheral recess adapted to receive said wheel-en 
gaging portion of said lever when said recesses 
in said tumblers are adjusted to register with 
said fence, and means movably mounted on said 
driver wheel and intercoupled with said spindle 
means to be actuated therethrough for selectively 
bridging said peripheral recess in said driver 
wheel during adjustment of said tumblers. 

3. The combination as set forth in claim 2, in 
which said bridging means is movable radially 
of said driver'wheel. 

4. The combination as set forth in claim 2, 
together with means for limiting rotation of safd 
driver wheel when said lever is engaged in said 
recess in said driver wheel. 
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5. A combination lock comprising selectively 
adjustable tumbler wheels each having a recess 
in the periphery thereof, a bolt, spindle means 
having affixed thereto a driver wheel provided 
with a peripheral recess for adjusting said 
tumbler wheels and for actuating said bolt, a 
lever pivotally connected to said bolt and engage 
able with said driver wheel for actuating said 
bolt when said recesses in said tumbler wheels 
are adjusted to register with said fence, and 
means movably mounted on said driver wheel 
and intercoupled with said spindle means to be 
actuated therethrough for selectively barringen 
gagement of said lever with the peripheral recess 
of said driver wheel during adjustment of Said 
tumbler wheels and actuated through said inter 
coupling on registry of said tumbler wheels to 
permit said lever to engage said driver wheel 
peripheral recess. 

6. The combination as set forth in claim 5, and 
means for limiting rotational movement of Said 
driver wheel when said lever is engaged in said 
recess in said driver wheel. 

7. A combination lock comprising selectively 
adjustable tumblers each having a peripheral re 
cess, a bolt, a lever pivoted to Said-bolt, spindle. 
means provided with means for adjusting. said 
wheels and for engaging said lever, in one position 
for moving said bolt, said lever having a laterally 
extending fence adapted to lie transversely of 
the peripheries of said tumblers and adapted to: 
engage the recesses in said tumblers when the 
latter are in registry and interlock means inter 
coupled through said Spindle means aOrmally 
preventing Said fence from engaging Said turn 
bler recesses during adjustment of the latter to 
establish the combination and actuated through 
said spindle means following alignment of said 
tumbler recesses to render the interlock means 
inoperative to bar interengagement of said tum 
bler recesses and fence. 

8. A combination lock comprising selectively 
adjustable tumblers each having a peripheral re 
cess, a bolt, a spindle having fixed thereto a driv 
er wheel for adjusting said tumblers, a lever piv 
otally connected to said bolt, Said lever having a 
laterally extending fence adapted to lie trans 
versely of the peripheries of said tumbers and 
said lever also having a portion to lie over and 
engage the periphery of said driver wheel, said 
driver wheel having an annular peripheral por 
tion and a relieved portion provided with a re 
cess adapted to receive said portion of Said lever 
to permit said fence to engage said tumbler re 
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cesses when the latter are adjusted to register 
with said fence for moving said bolt, the periph 
eries of said tumblers being provided with a con 
tinuous series of serrations and said fence being 
provided with serrations adapted to engage the 
Serrations on said tumblers, the relationship of 
the annular peripheral portion of said driver 
wheel and said portion on said lever being Such 
that when said portion engages said annular por 
tion of said wheel the Serrations on Said fence 
will be disengaged from the Serrations on said 
tumblers, said relieved portion being so propor 
tioned as to permit engagement between said 
Serrations on said fence and said tumblers while 
said portion on said lever clears said relieved 
portion. - 

9. A combination lock comprising- a plurality 
of selectively adjustable tumblers each having a 
peripheral recess, a bolt, a hollow spindle hav 
ing fixed thereto a driver wheel for adjusting said 
tumblers and for actuating said bolt, a lever piv 
otally connected to said bolt and having a tum 
bler engaging fence and a driver wheel engags 
ing portion, said driver wheel having a peripheral 
recess adapted to receive said wheel engaging 
portion when said recesses in said tumblers are 
adjusted to register with said fence, a shaft ex 
tending through said spindle and means oper 
ably associated with said shaft for Selectively 
bridging said peripheral recess in said driver 
wheel. 10. A combination lock comprising a plurality 
of selectively adjustable tumblers each having a 
peripheral recess, a bolt, a hollow Spindle hav 
ing fixed thereto a driver wheel for adjusting said 
tumblers and for actuating said bolt, a lever piv 
otally connected to said bolt and having a tum 
bler engaging fence and a driver wheel engaging 
portion, said driver wheel having a peripheral 
recess adapted to receive said wheel engaging 
portion when said recesses in said tumblers are 
adjusted to register with said fence, said driver 
wheel having a bridging slide movable radially of 
said wheel, said slide having an arcuate Surface 
adapted to bridge said peripheral recess in said 
driver wheel, a shaft extending through said hol 
low spindle and means operably associated be 
tween said shaft and said slide for moving the 
latter radially of said wheel. 

11. A combination lock comprising a casing 
adapted to be attached to a door, said lock com 
prising selectively adjustable tumblers each hav 
ing a peripheral recess, a locking bolt, a Spindle 
projecting from said casing and adapted to ex 
tend through said door, the outer end of said 
spindle having secured thereto a manually op 
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erable dial, the other end of said spindle have 
ing fixed thereto a driver wheel for adjusting Said 
tumblers and for actuating said bolt, a lever piv 
otally connected to said bolt and having a tum 
bler engaging fence and a driver wheel engaging 
portion, said driver wheel having a peripheral 
recess adapted to receive said wheel engaging 
portion of said lever when said recesses in Said 
tumblers are adjusted to register with said fence, 
means for selectively bridging said peripheral 
recess in said driver wheel, a shaft extending 
through said spindle and operably associated 
with said means for selectively bridging said re 
cess in said driver wheel. 

12. A combination as set forth in claim 11, plus 
means for locking Said, shaft to . Said hollow 
spindle. . . . 

13. A combination lock comprising a casing 
adapted to be attached to a door, said lock com 
prising selectively adjustable tumblers each hav 
ing a peripheral recess, a locking bolt, a spindle 
projecting from said casing and adapted to ex 
tend through said door, the outer end of said 
spindle having secured thereto a manually op 
erable dia, the other end of Said spindle having 
fixed thereto a driver wheel for adjusting Said 
tumblers and for actuating said bolt, a lever piv 
otally connected to said bolt and having a tum 
bler engaging fence and a driver Wheel engag 
ing portion, said driver wheel having a peripheral 
recess adapted to receive said wheel engaging 
portion of said lever when said recesses in Said 
tumblers are adjusted to register with said fence, 
said driver wheel having a slide movable radially 
of said driver wheel, saidslide having an arcuate 
portion of the same radius as the outer periphery 
of said driver wheel and adapted to bridge Said 
recess in said driver wheel when in one position, 
a shaft extending through Said spindle, means 
operably associated between said shaft and said 
slide for causing radial movement thereof and 
locked means for fixing said shaft for Selectively 
fixing said shaft for rotation with said Spindle. 

HARRY C. MILLER. 
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