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Mundelein, Ill. 60060 

Filed Mar. 15, 1967, Ser. No. 623,456 
US. CI. 70-36 3 16 ‘Claims 
Int. Cl. E05b 29/08, 25/00, 19/02 

ABSTRACT OF THE DISCLOSURE 
This lock comprises two main body members, one of 

which is slidably disposed with respect to the other for 
rotational or reciprocating motion with respect to‘ the 
other. One of the members provides a socket or recess 
into which the other member ?ts and there are provided 
at the interfaces of the members two‘ spaced pairs of 
confronting abutting surfaces which established two 
spaced shear planes. The other member, which‘ is 
positioned between the shear planes, has parallel locking 
pin-receiving slideways and wafer storage slideways ex 
tending between the shear planes. The recessed member 
has aligned front and rear pairs of parallel tumbler-re 
ceiving slideways which, in the locking position of its 
movable member, are respectively aligned with the corre 
sponding locking pin-receiving ‘slideways of the other 
member, and, in a tumbler changing position of the mov 
able member, are respectively aligned with the corre 
sponding wafer storage slideways in the other member. In 
the locking position of the movable member, each aligned 
set of slideways carries a movable tumbler assembly com 
prising a spacer pin, a locking pin, which has a length 
identical to the distance between the shear planes and 
preferably remains at least partially at all times within 
its locking pin slideway, and a ?xed total number of 
wafers each of the same thickness. The number of waters 
located in front of the locking pin is variable by the 
shifting of wafers between the front and rear of the 
locking pin. 
M 

The present invention relates to locks wherein the 
tumblers can be changed for operation by a new key 
without removal or replacement of any parts of the 
lock by the simple expedient of moving the bolt of the 
lock to a tumbler changing position with a key l?tting 
the lock, replacing the old key by a new key and return 
ing the bolt to the locking position of the bolt. Such a 
tumbler lock, for example, is disclosed in US. Patent 
No. 2,326,358. Tumbler type locks of the type described 
and as heretofore available suffer from a number of dis 
advantages. The most serious drawbacks to- those locks 
was that a large number of different key unlocking 
shoulder combinations can open a given lock, and the 
locks can be easily picked because each tumbler as 
sembly consists of a locking pin and tumbler changing 
wafers such that each tumbler assembly has a varying 
number of release points where the interfaces of the 
wafers and of the locking pin and a wafer lineup with the 
single shear plane of the lock. 
The present invention avoids the aforementioned prob 

lems by using a unique locking principle in which only 
one combination of key unlocking shoulders can open 
a given lock of this type, where the tumblers can be 
changed by the mere insertion of a new key into the lock 
in its tumbler changing position, ;and where the depth at 
which a locking pin of a tumbler assembly is set to be 
released is not discernible by probing to detect the pres 
ence of aligned interfaces between the parts of the tumbler 
assembly and the adjacent parts. of the lock. 
The basic feature of the invention is the provision of a 

recess or a socket in one of the two relatively movable 
members of the lock for receiving the other member of 
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the lock so that two shear planes or interfaces are pro 
vided at the opposite ends of the latter member. The lat 
ter member has a set of parallel locking pin-receiving 
slideways which extend between the two shear planes or 
interfaces for holding locking pins and a corresponding 
set of parallel wafer storage slideways extending between 
the shear planes or interfaces for holding a supply of 
tumbler changing wafers. The recessed member is pro 
vided with a set of tumbler-receiving slideways which ex 
tend outwardly from each plane or interface and are 
aligned with the locking pin-receiving slideways in the 
other member when the movable member is in a locking 
position and are aligned with the wafer storage slideways 
when the movable member is in a Itumbler changing posi 
tion. The locking pins have a length corresponding to 
the length between the shear planes or interfaces so there 
is only one position of each locking pin where the mov 
able member or bolt of the lock can be moved, namely 
the position where the end faces of the locking pin line 
up with both shear planes or interfaces. For every other 
position of each locking pin where end faces of wafers 
line up with a shear plane or interface, the other ‘shear 
plane or interface is crossed by the locking pin. Thus, 
because an interface between parts of the tumbler as 
sembly passes one or the other of the two lshear planes 
or interfaces at every wafer depth besides the depth at 
which the locking pin is set to release, there is a false 
indication of release at every wafer depth, and the lock 
is thereby made highly pick resistant. ' 
The lock is preferably (although not necessarily) con 

structed so the locking pins can never be completely 
moved out of the locking pin-receiving slideways. To this 
end, the length of the locking pins and the locking pin 
receiving slideways are greater than the maximum num 
ber of wafers transposable from in front of the locking 
pins to behind the locking pins and vice versa by an 
amount equal to an integral number of wafer thicknesses. 
Tumbler urging springs are placed in the rear tumbler 
receiving slideways of the recessed members for urging 
the tumbler assemblies to the front key-receiving end of 
the lock. Means are provided to prevent the springs from 
crossing the rear shear plane or interface of the lock. 
As will appear from the description to follow, the 

present invention can be constructed in a variety of forms 
and con?gurations. For example, in one form of the in 
vention, the movable member is a cylindrical member with 
an annular recess into which the other stationary locking 
pin containing member projects. The various slideways 
described above are spaced around concentric circles and 
open onto the shear planes located at the opposite mar 
gins of the annular recess. The slideways of the stationary 
member extend between the shear planes and carry the 
locking pins and the supply of wafers which are used to 
effect a tumbler changing operation. The key preferably 
comprises a hollow cylindrical member which ?ts into 
an annular opening in the front end of the lock. 

In another form of the invention, the recessed member 
is stationary and forms part of the lock housing, and 
the movable member is a reciprocable rectangular bolt 
slidably mounted in a rectangular recess or slide channel 
in the stationary member. The movable member here car 
ries the locking pins and tumbler changing wafers. In 
this form of the invention, the key most advantageously 
comprises a plate-like member having stepped tumbler 
engaging shoulders cut into one edge of the plate. 
The above and other features and advantages of the 

present invention will become apparent upon making 
reference to the speci?cation to follow, the claims and the 
drawings wherein: 
FIG. 1 is a partial vertical sectional View of a rotatable 

tumbler lock constructed in accordance with the present 
invention; 
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FIG. 2 is a rear view of the lock shown in FIG. 1; 
FIG. 3 is a front view of the lock shown in FIG. 1; 
FIG. 4 is an exploded view of most of the parts making 

up the lock shown in FIG. 1; 
FIG. 4A is a perspective view of a key used to open 

the lock of FIGS. 1-4; 
FIG. 4B is a transverse sectional view of the key of 

FIG. 4A, taken along section line 4B-4B thereof; 
FIG. 4C is a transverse sectional view of a key similar 

to that shown in FIG. 4A, ‘but used as a tumbler changing 
key; 
FIG. 5 is a somewhat diagrammatic longitudinal sec 

tional view of the lock taken along the section planes 
A-A' in FIG. 3 when the bolt of the lock is in its normal 
locking position; 
FIG. 6 is a view corresponding to FIG. 5 where a tum 

bler changing key has been inserted into the lock; 
FIG. 7 is a somewhat diagrammatic longitudinal sec 

tional view of the lock taken along section planes B—B' in 
FIG. 9 where the bolt of the lock has been turned by the 
key shown in FIG. 6 to a tumbler changing position; 

FIG. 8 is a view corresponding to FIG. 7 when the key 
has been removed from the lock; 
FIG. 9 is a front view of the lock when the bolt has 

been turned into the tumbler changing position; 
FIG. 10 is a view corresponding to FIG. 8 after a new 

tumbler changing key has been inserted into the lock; 
FIG. 11 is a partially diagrammatic longitudinal sec 

tional view of the lock when the bolt and key shown in 
FIG. 10 is rotated into the normal locking position there 
of; 
FIG. 12 is a view corresponding to FIG. 11 with the 

new tumbler changing key removed therefrom; 
FIG. 13 is a front view of the reciprocating type turn 

bler lock constructed in accordance with the present in 
vention; 
FIG. 14 is a longitudinal sectional view through the 

lock shown in FIG. 13, substantially taken along the 
lines 14—-14 therein; 
FIG. 15 is a longitudinal sectional view through the 

lock of FIG. 13, taken substantially along the line 15— 
15 therein; 
FIG. 16 is a view corresponding to FIG. 15 after a 

plate or card-shaped key is inserted into the lock of 
FIG. 15; and 

FIG. 17 is a fragmentary sectional view through the 
lock shown in FIG. 16, taken substantially along the 
lines 17-17 therein. 

Referring now more particularly to FIG. 1, a rotatable 
tumbler lock 1 is shown having a stationary cylindrical 
housing with a ?anged head portion 3a and a threaded 
shank portion 311. The ?anged head portion of the housing 
3 abuts against the outer surface of a sheet metal door 5 
shown in a closed position covering an opening 7 in a 
housing or framework 9. The lock is held in place on the 
door 5 in any suitable way, such as by a nut 11 threaded 
around the shank portion 3b. The lock has a bolt or bar 
rel assembly 15 which carries a locking tongue 17 which 
is shown in FIG. 1 in a locking position where it extends 
behind a locking shoulder 19 provided on the framework 9. 
The front face of the ?anged head portion 3a of the 

housing 3 has an annular key-receiving opening 22 (FIG. 
3) de?ned between the housing 3 and the barrel assembly 
15 to receive a hollow cylindrically shaped key 24 or 24’ 
(FIGS. 4A-4C). The keys 24 and 24’ are identical except 
for the lengths of outer radially extending lugs or ears 
26-26’ provided on the ends of the cylindrical key bodies 
28—28', the lug 26' being much shorter in a radial direc 
tion than the lug 26 on the key 24. The lug 26 is sized 
just to ?t within a notch 30 formed on the ?anged head 
portion 3a of the lock along the outer margin of the an 
nular recess 22 (FIG. 3). The keys 24 and 24' have iden 
tical inner radially extending lugs 27-27’ adapted just to 
?t within a notch 32 formed in the barrel assembly 15 
along the inner margin of the annular recess. The notch 
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30 is formed in a radially inwardly extending lip 31 of 
the ?anged head portion 3a of the lock housing which lip 
overlies a cylindrical space or opening 33 therein (FIG. 
5). 
The forward end of the barrel assembly 15 has a for 

wardly facing annular key abutment shoulder 36 con 
fronting the inner side of the recesses 33 within the ?anged 
head portion 3a of the lock housing. The abutment shoul 
der 36 receives the outermost edge of the cylindrical body 
28 or 28’ of the key 24 or 24' inserted into the lock. The 
keys 24 and 24' have axial recesses or grooves 37—37' cut 
in the outer end edges of the cylindrical walls 28—28' 
thereof, the particular combination of the depths thereof 
varying with each different key. 
The lock 1 can be changed to operate with a different 

key by the simple expedient of inserting a tumbler chang 
ing key 24’ into the lock, rotating the barrel assembly 15 
to a tumbler changing position and then inserting a new 
tumbler changing key into the lock. To this end, the barrel 
assembly 15 is rotatable in a counterclockwise direction 
into the position shown in FIG. 9 where the key lug 
receiving notch 32 is opposite a notch 35 formed in the 
lip 31 of the ?anged head portion 3a of the lock housing. 
The barrel assembly is thus rotatable when the proper 
key 24 or 24’ is inserted into the annular recess 22. Then, 
the lugs 26—27 or 26’—27' thereof pass through the notches 
30 and 32 into the opening 33 behind the lip 31. The notch 
35 has a depth equal to the radial height of the short lug 
26’ on the tumbler changing key 24', so the higher lug 26 
on the key 24 could not be removed from the lock when 
the barrel assembly is rotated into a tumbler changing 
position. Thus, only the tumbler changing key 24' can be 
withdrawn from the lock when the barrel assembly 15 is 
in its tumbler changing position. Then, the insertion of a 
new tumbler changing key 24’ (FIGS. 10-11) will, in 
a manner to be explained, change the tumblers to be de 
scribed to accommodate a key with the new combination 
of tumbler engaging recesses or grooves. 
The movement of the barrel assembly 15 may be limited 

by the engagement of the locking tongue 17 with shoul 
ders 37 and 39 respectively (FIG. 2) formed at the rear 
end of the shank portion 3b of the lock housing 3. The 
shoulders 37 and 39 are formed by cutting a step in the 
shank portion of the lock housing 3 as best shown in FIG. 
4. When the tongue 17 abuts the housing shoulder 37, 
the aforementioned notch 32 in the barrel assembly 15 
will he in alignment with the shallow notch 35 in the 
lock housing 3. The clockwise rotation of the barrel as 
sembly is limited by the abutment of the tongue 17 with 
the shoulder 39. The locking tongue 17 will clear the 
shoulder 19 to permit the door to be opened in both ex 
treme positions of the barrel assembly 15. 
As previously indicated, the basic feature of the inven 

tion is in the unique relationship between the barrel assem 
bly 15 and the lock housing 3. To this end, the barrel 
assembly 15 is provided with an annular recess 40 inter 
mediate its ends (FIG. 5) which receives a stationary 
non-rotatable body of material 42 which may form radi 
ally inward extension of the shank portion 3b of the lock 
housing 3 or to be a separate member immovably an 
chored to the housing. The stationary annular body of 
material 42 has parallel outwardly axially facing surfaces 
42a and 42b which confront and are in abutment with 
adjacent parallel axially facing surfaces 15a and 15b of 
the barrel assembly 15. The confronting abutting surfaces 
of the stationary body of material 42 and the barrel as 
sembly 15 de?ne spaced parallel front and rear shear 
planes P1—P1 and P2—P2. In a manner to be described, 
locking pins 45 are slidably mounted in correspondingly 
shaped locking pin slideways ‘47 formed within the sta 
tionary body of material 42. The pins 45 normally ex 
tend across the front shear plane P1—P1 in the locking 
position of the barrel assembly 15, and are of a length 
equal to the length of the slideways 47, so that they can 
extend to the opposite faces 42a and 42b of the body of 
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stationary material 42. Different portions of the locking 
pins extend across the front shear plane P1—P1 and the 
insertion of a proper key into the lock will move the lock 
ing pins into ‘a position where they are completely within 
the slideways 47 so the end faces thereof are ?ush with 
the shear planes P1-—P1 and P2-—P2, permitting the rota 
tion of the barrel assembly 15. The body of stationary 
material 42 also has axial wafer storage slideways 50, 
there being one such wafer storage slideway for each 
locking pin slideway 47 therein. 

In the locking position of the barrel assembly 15, the 
various locking pin slideways 47 in the body of station 
ary material 42 are brought into alignment with corre 
sponding axial tumbler-receiving slideways 15c and 15d 
respectively extending forwardly and rearwardly from the 
axially facing surfaces 15a ‘and 15b of the barrel assem 
bly 15. The particular position which a locking pin 45 
has in the locked position of the barrel assembly depends 
upon the number of wafers 51 positioned between each 
locking pin 45 and a spacer pin 53. Each spacer pin 53 
forms part of a tumbler assembly including a stack of 
wafers 51 and a locking pin 45. Each tumbler assembly 
is urged by a spring 52 in the associated rear slideway 
15d toward the front of a lock where the spacer pin 53 
abuts a reference abutment shoulder 48 de?ned by the 
inner margin of the annular lip 31 of the ?anged head 
portion 3a of the housing 3 when the key is not inserted 
in the lock. When a key which ?ts the lock is inserted 
into the lock (FIG. 6), the shoulders provided at the 
bottoms of the various recesses 37 or 37’ on the cylindri 
cal wall of the key 24 or 24' involved engage the spacer 
pins 53 and push the‘ tumbler assemblies involved rear 
Wardly into a release position where the locking pins 
are completely Within the con?nes of the locking pin 
slideways 47. 
When the barrel assembly 15 is rotated by a tumbler 

changing key 24' into its tumbler changing position, the 
locking pins 45 are left in the locking pin slideways 47 
and each of the tumbler-receiving slideways 15c and 15d 
of the barrel assembly 15 are brought opposite the ends 
of a wafer storage slideway 50 (FIG. 7) in the body of 
stationary material 42 where, by insertion of a new tum 
bler changing key into the lock (FIG. 10), different 
combination of wafers 51 are moved into or out of the 
slideways 15c and 15d in a manner to be more fully 
explained. 
To provide an easy to manufacture and assemble lock 

construction, the rotatable barrel assembly 15 is prefer 
ably made in the manner best illustrated by the exploded 
view of FIG. 4. The barrel assembly 15 there illustrated 
includes a cylindrical shaft 15a having an enlarged head 
55 providing a shoulder 57, a forward cylindrical barrel 
15f which is secured as by a pin 58 to the forward por 
tion of the shaft 152 Where it bears against the shoulder 
57, and a rear cylindrical barrel 15g which is secured as 
by a pin 60 to the rear end portion of the shaft 15e. The 
barrels 15]‘ and 15g have circular central openings 62 and 
64 which received the shaft 15c. The front and rear barrels 
15f and 15g are spaced from one another a distance equal 
to the spacing between the shear planes P1——P1 and 
P2—P2 (FIG. 1) and de?ne therebetween the afore 
mentioned annular recess 40 in which the body of sta 
tionary material 42 is located. 
The body of stationary material 42 in FIG. 4 is a sepa 

rate member 42 having a cylindrical central portion with 
a circular opening 66 extending therethrough for receiv 
ing the shaft 15c, and diametrically opposed radial pro 
jections 68--68 adapted to extend into axially extending 
recesses 70 and 70 cut in the shank portion 3b of the 
lock housing 3. 
The locking tongue 17 (FIG. 2) has a non-circular 

opening 17a conforming to the non-circular cross sec 
tion of the rear end of the shaft 15e as provided by a 
?at 56 formed on the end thereof. The tongue 17 abuts 
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6 
a shoulder 57 on the shaft and is held in place thereon in 
any suitable way, such as by a screw 60 having a head 
bearing against a lock washer 62 and a shank threaded 
into the body of the shaft 152 (FIG. 1). 
The barrel assembly 15 including the shaft 15c and the 

barrels 15f and 15g and the stationary member 42 are 
initially assembled upon the shaft 15c, the springs 52, 
pins 45 and 53 and wafers 51 are inserted, and then the 
resultant assembly is positioned within the cylindrical 
recess de?ned between confronting surfaces 75 and 75 
in th housing shank portion 312, the cylindrical exterior 
surfaces of the barrels 15]‘ and 15g and the stationary 
member 42 being in engagement with the confronting 
cylindrical surfaces 75-75. The radial projections 68——68 
of the stationary member 42 must, of course, slide within 
the longitudinal slots 70-—70 in the housing shank por 
tion 3b. The assembly just described is ?xed in place 
within the hollow interior of the shank portion 3b by a 
split locking ring 80 which snaps within circular recesses 
82 formed in the exterior housing of the shank portion 
3b and extends behind the radial projections 68-68 of 
the stationary member 42 to retain the entire barrel 
assembly 15 and the stationary member 42 in place within 
the lock housing. 
The aforementioned tumbler-receiving slideways 150 

at the front of the barrel assembly 15 are cylindrical bores 
extending axially completely through the front barrel 15]‘ 
to open onto the opposite face thereof. There are six such 
tumbler-receiving slideways 150 in the barrel 15]‘ which 
are spaced 60 degrees apart along a common circle 
which is coaxial of the axis of the cylindrical outer sur- . 
face of the front barrel 15f. The aforementioned tumbler 
receiving slideways 15d at the rear of the barrel assembly 
comprise six cylindrical bores of the same diameter as 
the slideways 15c extending partway through the rear bar 
rel 15g from the front face thereof. The slideways 15d 
are spaced 60 degrees apart and are respectively aligned 
with the corresponding slideways 150 in the front bar 
rel 15]‘. 
The aforementioned locking pin slideways 47 are six 

cylindrical bores of the same diameter as the slideways 
15c and 15d and extending axially completely through the 
cylindrical portion of the stationary member 42. The slide 
ways 47 are spaced 60 degrees apart about a circle of the 
same radius as the circle about which slideways 15c and 
15d are located. When the barrel assembly 15 is in its 
normal locking position, the six locking pin slideways 47 
on the stationary member 42 are in alignment with the 
six tumbler-receiving slideways 15c and 15d. 
The aforementioned wafer storage slideways 50 are 

positioned midway between the various locking pin slide 
ways 47 in the stationary member 42 and comprise six 
cylindrical bores of the same diameter as the other slide 
ways and extend axially completely through the stationary 
member 42, where they open onto and are in respective 
alignment with the six tumbler-receiving slideways 15c 
and 15d in the barrels 15)‘ and 15g when the barrel as 
sembly is in a tumbler changing position. FIGS. 5 and 6 
show four wafers 51 between a locking pin 45 and a 
spacer pin 53. In the lock being described, this is the 
maximum number of wafers which can be positioned be 
tween a locking pin 45 and its spacer pin 53. (The mini 
mum number is zero.) Each locking pin 45 and its slide 
way 47 are preferably one wafer thickness greater in 
length than the maximum number of wafers which can 
be transposed from in front of the locking pin 45 to be 
hind the locking pin 45 and vice versa. Accordingly, the 
slideways 47 (and 50) in the stationary member 42 have 
a length equal to ?ve wafer thicknesses. Thus, in the 
preferred form of the invention, each locking pin 45 can 
never be in a position where it is completely within its 
front tumbler-receiving slideway 150. 

Each locking pin 45 must also be prevented from being 
moved completely within its rear tumbler-receiving slide 
way 15d. As shown in FIG. 5, each tumbler assembly 
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includes, in addition to a locking pin 45, spacer pin 53 
and wafers 51 between the locking pin 45 and the spacer 
pin 53, one or more wafers on the rear side of each lock 
ing pin 45, the number of which varies from one wafer as 
shown in FIG. 5, where there are four wafers in front of 
the locking pin 45 involved, to ?ve wafers when there are 
no wafers in front of the locking pin (FIG. 12). The 
aforementioned springs 52 in the rear tumbler-receiving 
slideways 15d are compressed between the rear closed 
ends of the slideways 15d and the rearwardmost wafer 
51’ therein. Each rearwardmost wafer 51’ is preferably 
provided with a rearwardly extending projection 90 which 
bottoms against the closed end of the slideway 15d when 
the tumbler assembly is moved to its rearwardmost posi 
tion, but the compressed length of the springs may be 
designed to achieve the same bottoming effect. The lock 
is designed so that the latter wafers 51’ will always re 
main partly within the rear slideway 15d. This keeps the 
springs 52 from being jammed in the rear shear plane 
P2—P2 and, since the locking pins 45 are ?ve wafer thick 
nesses long, the locking pins 45 cannot be pushed into 
position where they are completely within the rear slide 
ways 15d. 
The wafer storage slideways 50 are always ?lled with 

five wafers. When the barrel assembly 15 is rotated into 
a tumbler changing position as shown in FIG. 7 with a 
tumbler changing key 24', there will be a total of ten 
wafers between each spacer pin 53 and the spring 52 in 
the associated rear slideway 15d. When the tumbler chang 
ing key 24’ is removed from the lock (FIG. 8), the vari 
ous spacer pins 53 will engage the abutment shoulder 
48 at the front of the housing 3. The spacer pins 53 are 
dimensioned so that the rear shear ‘plane P2-——P2 will then 
bisect the rearwardmost wafers 51' and the front shear 
plane P1—P1 will bisect the wafers 51" spaced ?ve 
waters from the rearwardmost wafers 51’. In such case, 
it is manifest that the tumbler assemblies cannot be ro 
tated from this position. When a new tumbler changing 
key 24" (FIG. 10) is inserted within the lock, there 
will be from zero to four wafers between each spacer 
pin 53 and the forwardmost shear plane P1——P1, ?ve 
wafers within each wafer storage slideway 50 and from 
one to ?ve wafers within each rear slideway 15d. The 
exact number of wafers which are located together be 
tween each spacer pin 53 and the front shear plane 
P1—-P1 and within the associated rear slideways 15d 
depends upon the depth of key recesses 37’ in which the 
spacer pin is bottomed. The shear planes Pl-Pl and 
P2-P2 will then cut across the interfaces of adjacent 
wafers, thereby permitting the return of the barrel as 
sembly 15 to its normal locking position shown in 
FIG. 11. 
As previously indicated, the present invention also is 

adaptable to reciprocating tumbler type locks, and refer 
ence should now be made to FIGS. 13 through 17 which 
illustrate this form of the invention. The lock 100 differs 
from the rotatable tumbler locks of FIGS. 1 through 12 
in a number of respects including the fact that some of 
the parts of the lock 100 are stationary and the movable 
parts of lock 100 are reciprocated along straight lines in 
stead of being rotated. 

It should be understood that the locks 1 and 100 could 
be used to lock and unlock any mechanism, door or other 
operable instrumentality. For example, in the case of the 
lock 100, the key 101 can be a credit card with the cus 
tomers name, address, etc. thereon which is used to oper 
ate an article dispensing device and which automatically 
transfers the customer’s identi?cation to a suitable rec 
ord medium in the device. 

In the lock 100, the key 101 comprises a plate like key 
body 103 having cut in one longitudinal edge 103a a 
series of steps or shoulders 102, the depths of which de 
pend upon the particular combination of tumbler assem 
blies which the key is designed to operate with. The key 
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101 is insertable within a longitudinal slot 104 formed 
in a front stationary wall 106 of the lock 100. 
The front wall 106 of the lock 100 is welded or other~ 

wise secured to a lock body 111 which has a rectangular 
slide channel 113 cut in the center portion thereof ex 
tending parallel to the Wall 106. The front wall 106 of 
the lock is anchored to a sheet metal wall of the housing 
or door 109 of the article or piece of equipment involved 
by screws 107 threading partway into the same from the 
inside of the housing 109. The slide channel 113 has 
spaced front and rear parallel surfaces 113a and 1131) 
(FIG. 15) extending parallel to a reference abutment 
shoulder 115 formed by the rear face of the front wall 
106. The front surface 113a locates a front shear plane 
P1-—P1 and the rear surface 113!) locates a rear shear 
plane P2——P2. Slidably disposed within the slide channel 
113 is a rectangular bolt 118 which has opposite parallel 
surfaces 118a and 11812 which are in sliding engagement 
with the housing surfaces 113a and 11312. The lock body 
111 has a longitudinally extending rectangular slot 120 
running parallel to the length of the lock body at the front 
thereof. The slot 120 has the same width and is in align 
ment with the key-receiving slot 104 in the front wall 106. 

In the illustrated embodiment of the invention, there 
are provided in the lock body 111 seven cylindrical slide 
ways 121 transversely extending between the front face 
123 of the lock body 111 and the front surface 113a of 
the slide channel 113 which slideways intersect and are 
centered on the rectangular slot 120. Similar cylindrical 
slideways 125 are provided in the lock ‘body extending 
transversely from the rear surface 11317 of the slide chan 
nel 113 and part way through the lock body, the slide 
ways 125 being of the same size and in alignment with 
the slideways 121 formed in the front of the lock body 
111. The rectangular bolt 118 has seven locking pin slide 
ways 127 extending transversely between the opposite 
parallel surfaces 118a and 11819 thereof, the slideways 
127 being of the same size and being similarly positioned 
to the aforementioned aligned slideways 121 and 125 
when the bolt 118 is in a locking position, as shown in 
FIGS. 14—16. 
The bolt 118 is provided with a series of ?ve cylindrical 

wafer storage slideways 130 (FIG. 14) of the same di 
ameter as and extending parallel to the locking pin slide 
ways 127 therein, there being one such wafer storage 
slideway 130 opposite each of the ?ve centermost locking 
pin slideways 127. The axis of each wafer storage slide 
way 130 is in a vertical plane with the axis of the associ 
ated locking pin slideway 127 and associated aligned 
slideways 121 and 125 which plane extend transversely 
of the front wall 106. Also, the axes of all the locking 
pin slideways 127 and the axes of all the wafer storage 
slideways 130 are respectively in parallel horizontal planes 
extending transversely to the direction of movement of 
the bolt 118 within the slide channel 113. When the bolt 
118 is in the locking position shown in FIGS. 14 through 
16, each locking pin slideway 127 in the bolt 118 is in 
alignment with and opens onto the confronting ends of a 
pair of aligned slideways 121 and 125 intersecting the 
slide channel 113. 
Each of the ?ve centermost aligned sets of slideways 

121-125-127 will normally contain a different arrange 
ment of tumbler assemblies each comprising a locking 
pin 45 cutting across the front shear plane P1—P1, a 
spacer pin 53 at the forwardmost end of the tumbler as 
sembly, from zero to four wafers 51 between the locking 
pin 45 and spacer pins 53, and from one to ?ve wafers be 
hind the locking pin 45. The rearwardmost wafer 51’ of 
each tumbler assembly also has a rearwardly extending 
projection 90 which performs the same function as the 
similarly numbered projections 90 on the rearwardmost 
wafers 51’ of the lock 1 in FIGS. 1 through 12, so that 
each rear tumbler-receiving slideway 125 can accommo 
date only ?ve wafers. Each tumbler assembly is urged for 
wardly by a compressed coil spring 52 located between 
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the rear end of each associated rear housing slideway 125 
and the rearwardmost wafer 51' so the spacer pins nor 
mally abut the abutment shoulder 115 on the rear of the 
front wall 106 of the lock. 
As in the case of the various locking pins 45 in the lock 

1 of FIGS. 1 through 12, the locking pins 45 are of the 
same length as the associated locking pins slideways 127 
and are most advantageously one wafer thickness longer 
than the maximum number of wafers which can be 
transposed from in front of each locking pin 45 to behind 
each locking pin 45 and vice versa, namely four wafer 
thicknesses in the exemplary lock being described. 
Each wafer storage slideway 130 contains ?ve wafers 

51 at all times, and, when each wafer storage slideway 130 
in the bolt 118 is moved opposite a pair of tumbler-re 
ceiving slideways 121 and 125, the wafers can be passed 
along the aligned slideways 121430-125 to vary the tum 
bler combination involved in a manner analogous to that 
described in connection with the change of the tumbler 
assemblies in the lock 1 of FIGS. 1-12. Of course, the 
bolt is movable into such a tumbler changing position only 
when a proper key 101 is inserted into the lock'to push all 
of the locking pins fully into the locking pin slideways 
127 so the shear planes P1——P1 and P2—~P2 pass between 
the interfaces of the separable parts of the tumbler as 
semblies. The insertion of the key 101 into the lock 100 
will, in a manner to be described, energize a solenoid or 
similar device 140 (FIG. 14) which pulls an arm 42 at 
tached to the upper end of the bolt 118, as viewed in 
FIG. 14, upwardly against an abutment shoulder, such as 
one formed by the shank of a screw member 143 prefer 
ably accessible only on the inside of the housing 109 so 
the key owners cannot effect a tumbler changing opera 
tion. Where the housing 109 is part of a vending ma 
chine or the like, the owner of the vending machine would 
have access to the inside of the housing through a key op 
erated door located elsewhere in the housing. The bolt 
118 is normally resiliently urged into a normal bottom 
locking position by a solenoid spring (not shown) which 
urges the armature of the solenoid 140 downwardly. 
Movement of the bolt into the position where it abuts 
the shank of the screw will operate a mechanism (or 
move a door locking member to a position permitting the 
door involved to be opened). The bolt 118 has suitable 
operating arms 145 attached to the bottom end thereof 
as viewed in FIG. 14, which arm is connected to the 
mechanism or door locking member involved. It should 
be noted that, in the latter operating position of the bolt, 
the wafer storage slideways 127 have not been moved 
into alignment with the tumbler-receiving slideways 121 
and 125. 
The screw member 143 has a head or knob 144 on 

the end thereof accessible from within the housing and 
which can be turned to withdraw the end thereof from the 
slide channel 113 to permit the bolt 118 to be moved 
completely upwardly to the end of the slide channel 113 
by the energized solenoid where the bolt abuts a shoulder 
149. In this position of the bolt 118, the various wafer 
storage slideways 130 in the bolt are aligned with the 
housing slideways pairs 121 and 125 which permits varia_ 
tion of the placement of the wafers in the tumbler assem 
blies. The bolt 118 can be held in the latter position 
independently of the energized state of the solenoid by 
providing a bore 147 in the bolt 118 into- which the 
screw member can be inserted by turning the head or 
knob 144. Also, for reasons to be explained, a normally 
closed manually operable pushbutton switch 141 with 
an operating ‘button 142 accessible on the inside of the 
housing is provided to de-energize the solenoid 140 while 
a key is fully inserted in the look. 
In the form of the invention being described, during 

a tumbler changing operation the operator should have 
access to ‘both the inside and the outside of the housing 
109, so he can insert a key into and withdraw a key 
from the outside of the lock 100 and can turn the screw 
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10 
knob 144 and operate the normally closed switch 141 
accessible on the inside of the housing. Thus, to change 
the key which can operate the lock 100, the operator 
turns the screw member 143 in one direction to withdraw 
the same from the slide channel 113, inserts the key which 
operates the lock fully into the slot 104 of the lock 
which pushes the locking pins fully into the locking pin 
receiving slideways and energizes the solenoid 140, then 
turns the screw member 143 in the opposite direction 
to extend the shank of the screw member into the bolt 
bore 147 of the raised bolt 118, and then inserts ‘a new 
key having a different combination of tumbler operat 
ing shoulders into the slot 104 of the lock to place the 
appropriate number of wafers in ‘the various front and 
rear tumbler-receiving slideways 121 and 125. The oper 
ator then turns normally-closed switch 141 off by mo 
mentarily depressing the ‘button 142 which de-energizes 
the solenoid 140 and turns the screw member to remove 
it from the bolt bore 147 which results in the dropping 
of the bolt 118 into its lowered locking position while 
the new key is held in the lock to maintain the changed 
tumbler condition until the wafer storage slideways are 
moved out of alignment with the slideways 121 and 
125. The new key is withdrawn from the lock, and nor 
mally-closed switch 141 is released to the circuit closing 
position. The screw member 143 is then turned to extend 
the end thereof into the slide channel 113. 

Refer to FIGS. 15 and 16, which, among other things, 
illustrates the manner in which the solenoid 140 is ener 
gized and de-energized. As there shown, the solenoid 
140 has one terminal which is connected to the terminal 
of a source of energizing voltage, such as a source of 
60 cycle 110 Volt AC. voltage identi?ed iby reference 
numeral 150. The other terminal of the voltage source 
150 is assumed to be grounded. The other terminal of 
the solenoid 140 is connected by a conductor 152 to a 
terminal 154 at the rear of a micro-switch housing 156. 
The terminal 154 is connected to a stationary contact 
arm 157 having a contact 159 on the end thereof. The 
arm 157 and the contact 159 form part of a micro 
switch unit 160 which has a movable switch arm 162 
having a contact 164 on the end thereof which is nor 
mally spaced from the stationary contact 159. The mov 
able arm 162 is movable toward the arm 157 to bring 
the contact 164 against the contact 159 by means includ 
ing an operating pin 166 which projects within one of 
the endmost rear housing slideways 125. 
The movable arm 162 is connected by a conductor 

165 to the movable =arm 162’ of a micro-switch unit 
160' similar to the micro-switch unit 160. Accordingly, 
the movable arm 160' has a contact 164' on the end 
thereof which is adapted to make engagement with a 
stationary contact 159’ mounted on the end of a station 
ary arm 157'. The arm 157’ is connected to a terminal 
154' on the outside of the micro-switch housing 156, con 
ductor 152’ is connected between the terminal 154 and 
one terminal. The movable switch arm 162' is movable 
toward the switch arm 157’ to bring the contact 164' 
against the contact 159' ‘by an operating pin 166" project 
ing into the other endmost rear housing slideway 125. 
‘Each of the aforementioned endmost rear housing slide 

ways 125 are, in the locking position of the bolt 118, 
opposite and in alignment with the corresponding end 
most locking pin slideways 127 in the bolt 118. The 
aligned endmost set of slideways 121—127—125 each 
have an assembly of pins therein including a locking 
pin 168 which is identical to the locking pins 45 in 
the other slideways 127, and a pair of spacer pins 170 

I, and 172 positioned respectively on the front ‘and rear 

70 sides of the locking pin 168. Each of the spacer pins 
170 has a length equal to the spacing ‘between the inner 
wall 120a of the housing slot 120' and the front surface 
113a of the slide channel 113 which is less than the 
spacing between the reference abutment shoulder 115 
on the back of the front wall 106 of the lock and the 
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inner slot wall 120a. Each assembly of pins 168470 
172 is urged to the forward end of the associated lock 
‘by a compressed spring 52 positioned between the end 
of the associated rear housing slideways 125 and the 
rearwardmost spacer pin 172. Normally, each spring 52 
will urge the associated assembly of pins 168470-172 
forwardly so that the forwardmost spacer pins 170 abut 
the reference abutment shoulder 115. In such case, the 
spacer pin 172 will cut across the rear shear plane P2—-P2. 
When a proper key 101 is inserted within the lock, 

the outermost edge portions 103a thereof will abut the 
slot wall 120a and, in so doing, will push the forward 
most spacer pins 170 in the endmost housing slideways 
121 and 121 into the position shown in FIG. 16 where 
the locking pins 168 Will be completely within the asso 
ciated bolt locking pin slideways 127-127 and the shear 
planes P1—P1 and P2—P2 will be in line with the inter 
faces between the pairs of pins 168470 and 168472 
to permit the bolt 118 to be moved. When the key 101 
is fully inserted into the lock, the rearwardmost spacer 
pins 172—172 will respectively engage the aforemen 
tioned operating pins 166466’ which will push the asso 
ciated switch arms 162462’ rearwardly to bring the 
contact pairs 159464 and 159’464’ into engagement. 
Upon closure of the micro-switches 160 and 160’, it is 
apparent that the solenoid 140 will become energized 
to pull the bolt 118 into an upper position. 

It should be apparent that the various forms of the 
present invention provide an extremely effective and re 
liable key lock construction where only one particular 
set of tumbler operating shoulders on a key can operate 
a lock which, in turn, provides for a ready change of 
the tumbler assemblies by the simple expedient of insert 
ing a new key into the lock when the lock is in its tumbler 
changing position. 

It should be understood that numerous modi?cations 
may ‘be made in the most preferred forms of the inven 
tion described above without deviating from the broader 
aspects therein. 

It should be understood that reference made in the 
claims to parallel surfaces are intended to include surfaces 
of parallel planes or curved surfaces having a constant 
spacing therebetween. 

Iclaim: 
1. A lock comprising a ?rst member having a recess 

therein de?ned by spaced front and rear parallel surfaces, 
a number of pairs of aligned tumbler-receiving slideways 
in said ?rst member on opposite sides of the recess, each 
pair of aligned tumbler-receiving slideways extending 
transversely forwardly and rearwardly from said parallel 
surfaces, a second member located between and abutting 
said parallel surfaces of said ?rst member, one of said 
members being mounted for movement with respect to 
the other in a direction parallel to said parallel surfaces 
of said ?rst member, the interfaces between said relatively 
movable members establishing spaced front and rear shear 
interfaces for the lock, said second mamber having lock 
ing pin-receiving slideways extending completely there 
through where they confront and are in respective align 
ment with the tumbler-receiving slideways of said ?rst 
member in a locking position of said movable member, 
locking pins slidably disposed in said respective locking 
pin-receiving slideways of said second member and mov 
able across ‘said shear interfaces Where they extend in 
varying distances into said tumbler-receiving slideways, 
the locking pins having \a length equal to the length of 
the associated slideways, means forming a reference abut 
ment shoulder at the forward end of the lock, spacer mem 
bers in said tumbler-receiving slideways of said ?rst mem 
ber which spacer members include a varying number of 
\vafers in front of the locking pins, resilient means in the 
tumbler-receiving slideways of said ?rst member for urg 
ing the assembly of locking pins and spacer members 
toward ‘said reference abutment shoulder when said ‘mov 
able member is in said locking position, the locking pins 
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then extending across said front shear interface to prevent 
movement of said movable member, said second member 
having Wafer storage slideways therein associated with the 
respective locking pin-receiving slideways of said second 
member, wafers ?lling. each of said wafer storage slide 
ways, said wafer storage slideways being brought into 
alignment with the respective pairs of tumbler-receiving 
slideways of said ?rst member when the movable member 
is in a tumbler changing position, said wafers being then 
transposable through said wafer storage slideways of said 
second member and between the tumbler-receiving slide 
ways of said ?rst member, said locking pins and said 
locking pin-receiving slideways and said wafer storage 
slideways having a length which is at least one wafer 
thickness greater than the overall length of the largest 
number of wafers transposable between the tumbler 
receiving slideways of said ?rst member, and key-receiving 
means at said reference abutment shoulder for receiving 
a key with tumbler engaging shoulders extending beyond 
said reference abutment shoulder for moving the various 
tumbler assembly members rearwardly in said slideways 
against the force of said resilient means. 

2. The lock of claim 1 wherein there is provided means 
associated with each locking pin-receiving slideway for 
preventing the complete movement of at least one of the 
associated locking pin and wafers out of the associated 
locking pin-receiving slideway by said rearward move 
ment thereof, the last mentioned means being slidiable 
in the rearward-most tumbler-receiving slideways of said 
?rst member which means engage a portion of said ?rst 
member to prevent further rearward movement thereof 
and of the locking pins. 

3. The lock of claim 2 wherein there is provided means 
associated with each locking pin-receiving slideway for 
preventing the complete movement of at least one of the 
associated locking pin and wafers out of the associated 
locking pin-receiving slideways by said rearward move 
ment thereof, the last mentioned means being wafers like 
the Wafers in said wafer storage slideways and against 
which said resilient means bear, the latter wafers abutting 
a portion of said rear tumbler-receiving slideways when 
the number of wafers in each of said rear tumbler-receiv 
ing slideways behind said locking pins is one wafer greater 
than the largest number of wafers transposable between 
the tumbler-receiving slideways of said ?rst member. 

‘4. The lock of claim 1 wherein each rear tumbler 
receiving slideway of said ?rst member has means therein 
for preventing the resilient means from. passing the rear 
shear interface of the lock. 

5. The lock of claim 1 wherein said ?rst member is the 
movable one of said ?rst and second members and is 
rotatable with respect to the second member. 

6. The lock of claim 1 wherein said second member is 
the movable one of said ?rst and second members and is 
reciprocatable with respect to said ?rst member. 

7. In a lock of the type including a ?xed member and 
a movable member having a surface ‘slidable along a 
confronting ‘surface of the ?xed member, the interface 
between said surfaces forming a shear interface for the 
lock, and said movable member being movable from a 
normal locking position to a tumbler changing position 
and ‘an unlocking position, one of said members having 
parallel tumbler-receiving slideways and the other having 
corresponding parallel locking pin slideways, said slide 
ways of said members intersecting said shear interface 
forming respective pairs of aligned slideways when the 
movable member is in a normal locking position, tumbler 
assemblies in the aligned slideways, each assembly includ 
ing a relatively long locking pin which extends 1across said 
shear interface to prevent movement of said movable 
member from said locking position and a number of 
spacer members including a varying number of wafers, 
the numbers of which vary with the positions which the 
associated locking pins have relative to said shear inter 
face in the locking position of said movable member, and 
said other member having wafer storage slideways ?lled 



3,422,646 
13 

with additional ones of said wafers and which wafer 
storage slideways are in alignment with the tumbler-receiv 
ing slideways of said one member when said movable 
member is in said tumbler changing position of said mov 
able member for enabling the shifting of wafers between 
said tumbler-receiving and wafer storage slideways, key 
receiving means at the end of said one member remote 
from said shear interface for receiving a key having tum. 
bler engaging shoulders for respectively engaging the outer 
ends of the respective tumbler assemblies for moving the 
same in the aligned tumbler slideways of said members 
into positions where said shear interface is not crossed 
by any of the parts of the tumbler assemblies to permit 
movement of the movable member to either of the other 
aforesaid positions, and resilient means urging each tum 
bler assembly toward said key-receiving means, the im 
provement comprising: said one member having a por 
tion extending to the side of said other member opposite 
the side at which said shear interface is located and hav 
ing a surface which confronts the adjacent surface of said 
other member to form a second shear interface spaced 
from and parallel to the ?rst mentioned sihear interface, 
the locking pin and wafer storage slideways of said other 
member extending therethrough to intersect said second 
shear interface as well as said ?rst shear interface, said 
other portions of said one member having tumbler-receiv 
ing slideways corresponding to the locking pin slideways of 
the other member and being in alignment therewithwhen 
the movable member is in said locking position and being 
in alignment with the wafer storage slideways of said other 
member when the movable member is in said tumbler 
changing position, where the wafers and the locking pins 
can be moved across both of said shear interfaces, the 
distance between said shear interfaces being at least one 
wafer thickness greater than the overall length of the 
maximum number of Wafers transposable between the 
tumbler-receiving slideways of said one member, and said 
locking pins being of the same length as the distance be 
tween said shear interfaces so each locking pin intersects 
one of said shear interfaces in all but one position of the 
tumbler assembly of which it forms a part. 

8. The lock of claim ‘5 wherein said rotatable movable 
member is a member having a circular cross section and 
an outer annular recess having spaced front and rear 
parallel shear planes extending transversely to the axis of 
rotation of the same, the other member extends into said 
annular recess, said locking pin-receiving and wafer stor 
age slideways being in said movable member, all of said 
slideways of said members extending parallel to the axis 
of rotation of said movable member and being centered 
along circles of the same diameter and which are coaxial 
of said axis of rotation. 

9. The lock of claim 8 wherein said movable member 
is an assembly of a shaft member and axially spaced front 
and rear slideway containing barrel portions ?xedly se 
cured to the shaft member. 

10. The lock of claim 9 wherein the lock includes a 
‘stationary housing having a bore therein within which 
said movable member is rotatably mounted, the other of 
said members being a piece separate from said housing, 
the movable member and the latter member forming an 
assembly longitudinally insertable into said ‘housing bore, 
and said latter member including means engaging with 
the housing for holding the same against rotation. 
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11. The lock of claim 10 wherein 'said key-receiving 

means is an annular slot adapted to receive a hollow cy 
lindrical key body, said slot being coaxial of the axis or 
rotation of said movable member and de?ned between 
said shaft and said housing. 

12. The lock of claim 6 wherein said movable member 
is reciprocably mounted in a slide channel formed in the 
other member, said movable member contains the locking 
pin-receiving and wafer storage slideways, the longitu 
dinal axes of the locking pin-receiving slideways tumbler 
receiving slideways and the wafer storage slideways being 
respectively in parallel planes perpendicular to the direc 
tion of movement of the movable member and said Wafer 
storage slideways being located respectively opposite the 
locking pin-receiving slideways in said movable member 
and spaced therefrom in the direction of movement of the 
movable member in said slide channel. 

13. The lock of claim 6 wherein the key insertable into 
said key-receiving means is a plate-like member having 
tumbler engaging shoulders at varying depths along one 
edge of the key, and there is provided operating means 
responsive to the full insertion of the key into said lock 
and the movement of said locking pins completely into 
the locking pin-receiving slideways for moving the mov 
able member from a normal locking position, where the 
locking pin-receiving slideways of said movable member 
and the tumbler-receiving slideways of the other member 
are in alignment, to a second position where none of the 
slideways in said movable member are in alignment with 
the tumbler-receiving slideways in said other member, and 
means for effecting the movement of said movable mem 
ber from said second position to a third position where 
the wafer storage slideways are in alignment with said 
tumbler-receiving slideways. 

14. The lock of claim 13 wherein said operating means 
includes a solenoid and a control circuit therefor, the con 
trol circuit including switch means which energizes the 
‘solenoid when said key is fully inserted into the lock. 

15. The lock of claim 1 wherein said spacer member 
wafers are of identical thickness and said wafer storage 
slideways have a length which is an integral number of 
wafer thicknesses greater than the overall length of the 
maximum number of wafers transposable between the 
tumbler-receiving slideways of said ?rst member. 

16. The lock of claim 7 wherein said spacer member 
wafers are relatively short identioal wafers, and the dis 
tance between said shear interfaces is an integral number 
of wafer thicknesses greater than the overall length of the 
maximum number of wafers transposable between the 
tumbler-receiving slideways of said one member. 
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