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The invention relates to a master-keying system where 
by a master key is adapted to operate a plurality of locks, 
each individual lock is adapted to be operated by its 
own key and each individual key is adapted to fit only 
its appropriate lock. 
A typical example of master-keying systems known 

in the art utilizes wafer-like members disposed in some 
of the tumbler assemblies of the locks in the system so as 
to provide appropriate shear planes for the master key 
to operate all the keys in the system, while each individual 
lock may be operated both by the master key and the 
appropriate key cut to the code combination of the lock. 
The present invention provides a master-keying system 

doing away with the wafer-like elements and similar ar 
rangements of the previous art, and the invention is par 
ticularly, but not exclusively well adapted to the key-lock 
mechanism disclosed and claimed in U.S. Patent No. 
3,167,943, issued Feb. 2, 1965. It will, however, be appre 
ciated by those skilled in the art that the principles of the 
invention may be adapted to any well known key-lock 
mechanism where it is desired to provide a master key 
capable of operating several locks, irrespective of the type 
of locks, whether such locks are of the pin-tumbler, disc 
tumbler, lever or ward type, or the like. 
An object of the invention, therefore, is to provide a 

lock system having a master key capable of operating a 
plurality of locks and individual keys adapted to oper 
ate only the lock for which each key is cut and no other 
lock in the system. 
Another object of the invention is to provide a master 

keying system having several master keys, each one capa 
ble of operating a plurality of locks and a grand master 
key capable of operating all the locks in a given series 
of locks. 
A further object of the invention is to provide a master 

keying and grand master-keying system which comprises 
relatively simple locking mechanisms and which is prac 
tically fool-proof in operation. 

Other objects and advantages of the invention will be 
come apparent when the following description is read in 
conjunction with the drawings in which: 

FIG. 1 is a schematic representation of an example of 
master key according to the principles of the invention; 
FIG. 2 is a schematic representation of an example of 

lock which may be operated by the master key of 
FIG. 1; 

FIG. 3 is a schematic representation of the key adapted 
to operate the lock of FIG. 2; 

FIG. 4 is a schematic representation of another lock 
provided with a code combination different from the code 
combination of the lock of FIG. 2, but nevertheless capa 
ble of being operated by the master key of FIG. 1; and 
FIG. 5 is a schematic representation of a key cut to 

an appropriate code combination so as to operate the 
lock of FIG. 4, but unable to operate the lock of FIG. 2. 

Briefly stated, the master-keying system of the invention 
utilizes a master key cut to a predetermined code. All the 
locks in the system are made according to the same code 
as the master key, but at least one unitary locking ele 
ment, be it a pin-tumbler assembly, a lever, a disc-tumbler, 
or the like is omitted in every lock, and every lock is 
different from the other locks in the system only as to 
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2 
the order of the omitted unitary locking element. The 
individual keys are cut to the same code combination as 
the master key, except that the unitary locking element 
actuating portion of the key shank which corresponds to 
the omitted locking element of its appropriate lock is cut 
to a code different from the master key. 

In order to better illustrate the principles of the inven 
tion, there is shown at FIG. 1 of the drawings an example 
of a master key M provided with a cylindrical shank 10 
having a series of depressions 12, 14, 16 and 18 disposed 
in a row. Depression 12 is of a predetermined depth 
arbitrarily representing code digit 1, depression 14 is twice 
the depth of depression 12, thus representing code digit 
2, depression 16 is three times the depth of depression 
12, thus representing code digit 3 and depression 18, being 
4 times the depth of depression 12, represents code digit 
4. Code digit 0 is represented by no depression at all, 
consequently the code combination of the master key M, 
as shown, is 01234. The master key M is also provided 
with a tab 20 adapted to be introduced into a slot 22 
on the end of a plug 24 of an appropriate lock, as 
schematically represented in FIG. 2 and as more fully 
described in U.S. Patent No. 3,167,943. 
The following table (Table I) shows a list of lock 

code combinations A to J together with the appropriate 
key combinations to fit the respective locks, all under 
the dependence of master key M cut to the code com 
bination 01234. 

TABLE I 

Code Com 
bination 

Master Key M. 
0 1 2 3 4. 

Lock------ 
Key------- 

Lock------ 
Key------- 

Lock------ 
Key------- 

Lock------ 
Key------- 

Lock------ 
Key------- 

Lock------ 
Key------- 
Lock------ 
Key------- 

Lock------ 

2 ;4.3 ii 
-- 

8 
5 

34 2 
8 

Table I thus shows that all the locks in the system of 
lock-key combinations arbitrarily chosen to explain an ex 
ample of one aspect of the invention, comprise five unitary 
locking elements, two of which being omitted in each lock, 
as represented by a dash (-), and the order of omitted 
locking elements being permuted from one lock to an 
other. By using such a permutation csystem there are ten 
possible lock-key combinations, all dependent from mas 
ter key M. 

FIG. 2 represents a lock having the code combination 
012 - -, thus FIG. 2 represents lock A of Table I. 
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As shown in FIG. 2 lock A, in addition to the plug 
24, comprises a cylinder 26. The plug 24 and the cylinder 
26 are concentric and the plug is rotatably mounted with 
in the cylinder 26 and is held therein by means such as 
integral shoulder portion 25 on one end and clip 27 on 
the other end. The plug has a coaxial longitudinal cylin 
drical bore 28 for insertion therein of the shank of a key. 
The cylinder 26 and the plug 24 are provided with a row 
of aligned radial bores 30 and 32 respectively, the bores 
32 opening within the longitudinal bore 28 by way of re 
duced diameter bores 33. Tumbler-pin assemblies 34-36 
are disposed in the radial bores and are normally biased 
towards the center line of the plug 24 by springs 38 held 
in place by cover plate 39. The tumblers 34 may be all of 
equal lengths, or they may be of varied lengths, as shown, 
and the pins 36 have varied lengths corresponding to a 
predetermined code, with a reduced diameter portion 37 
adapted to project through reduced radial bore 33 in the 
plug. In the example of lock of FIG. 2, the length of 
the first pin, the leftmost pin in the drawing, corresponds 
to code digit 0, the length of the second pin corresponds 
to code digit 1 and the length of the third pin corresponds 
to the code digit 2. The two last couples of radial bores, 
or chambers, have no pin-tumbler assembly therein, or 
may be omitted altogether, these blank chambers being 
each shown by a dash (-) in Table I, as previously men 
tioned, the code combination of lock. A being conse 
quently 012 --. 

It can thus be seen that the master key M of FIG. 1 
can operate lock A of FIG. 2 because the three first digits 
of the master key code combination are the same as the 
three first digits of the code combination of lock A. 
Key A, FIG. 3 and Table I, has a code combination 

which includes the same first three digits as its appro 
priate lock A, i.e. 012, and the two last digits correspond 
ing to the blank chambers in lock. A may be any digits, as 
long as they are different from the corresponding digits 
in the master key code combination. Arbitrarily, the two 
last digits of key A has been chosen to be 01, key Abeing 
thus cut to the code combination 01201. 
As shown in FIG. 3, key A has a shank 10 provided, 

as seen from left to right, with no depression correspond 
ing to the first code digit 0, a depression 40 of the same 
depth as the depression 12 of the master key M corre 
sponding to second code digit 1, a depression 42 of the 
same depth as depression 14 of master key corresponding 
to the third code digit 2, and a further depression 44 of 
the same depth as depression 40 of the master key to 
provide fifth code digit 4. Between depressions 42 and 44 
there is no depression so as to provide code digit 0. 
As shown in FIG. 4, lock B of Table I is provided 

with a code combination 01-3- and its corresponding 
key, key B, FIG. 5, is provided with the code combina 
tion 01431, being understood however that the third order 
digit, instead of 4, could be any number except 2 and the 
fifth order digit could be any number except 4. The shank 
10 of key B is thus provided, from left to right in the 
drawing, with no depression (code digit 0), with a shallow 
depression 46 corresponding to code digit 1, with a de 
pression 48 four times as deep as depression 46, thus 
corresponding to code digit 4, with a depression 50 three 
times as deep as depression 46, thus corresponding to code 
digit 3, and with a depression 52 of the same depth as de 
pression 46 (code digit 1). 

It can thus be seen that by providing a code combina 
tion having five code digits, and leaving two blank cham 
bers in the locks in the system of Table I, by permutation 
of the blank chamber order, ten different locks can be 
-operated by the master key M. The respective corre 
sponding keys can operate only their appropriate lock, and 
none other. For example, key A fits only lock A and is 
prevented from fitting lock B because its fourth order 
digit 0 will not operate the fourth order pin-tumbler as 
sembly of lock B which corresponds to code digit 3. Key 
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4. 
A is prevented from operating lock C because its fifth or 
der digit 1 does not correspond to the fifth order digit 4 
of lock C. 
To illustrate another aspect of the invention, Table II 

represents in the left hand column a series of lock-key 
assemblies A1 to J1, all dependent from master key M1, 
cut to the code combination 01234. The right hand column 
represents a series of lock-key assemblies A2 to J2, all 
dependent from master key M. cut to the code combina 
tion 012344. The locks A1 to J are quite similar to the 
locks A to J of FIG. 2, but are provided with a longer 
plug-cylinder assembly to be able to accommodate also 
the master key M. in addition to the master key M. By 
comparing the code combinations between the lock-key 
combinations A1 to J1 and lock-key combinations A2 to 
J2, it is readily apparent that the master key M2, in addi 
tion to being able to operate all the locks A2 to J2 is 
capable of operating also the locks A1 to J, but the mas 
ter key M1 can not operate the series of locks A to J. 
None of the keys in the first column can operate the locks 
in the second column, while key A2 can operate lock A. 
in addition to lock A2, and key Ba can operate lock B1, 
in addition to lock B2, and so on and so forth. 

TABLE II 

Code Code 
Combination Coabination 

Master M1 Master Ma 
0 1 2 3 4 0 1 2 3 4 4. 

A Lock.... 0 1 2 - - - A2 Lock-...-- 0 1 2 - - 4 
Key----- 0 1 2 40 Key----- 0 22 4 

B1 - Lock---- 0 1 - 3 - - B2 Lock---- 0 1 - 3 - 4 
Key----- 0 - 3 32 0 4 3 4 

C Lock---- 0 1 - - 4 - 0 1 - - 4 4. . 
Key----- 0.13 24 0 1 0.24 4 

Di Lock---- 0 - 23 - - 0 - 23 - 4 
Key.....: 0 4 2.3 O3 2 3 04 

El Lock--- O - 2 - 4 - Ea Lock---- 0 - 2 - 4 4 
- Key--- O 3. 2 04 Key----- 0 22 3 4 4. 

F1 Lock.... 0 - - -34 - F. Lock---- 0 - - 3 44 
Key----- 3 3 4. Key----- 020 34 4 

G1 Lock----, - . 1 2 3 - - Ga Lock---- - 23 - 4 
Key----. 21 2 3-0 Key----- 3. 23 4 

Lock---- - 12 - 4 - H Lock--- - 12 - 44 
Key----- 3 2.04 Key----- 21 21 44 

I Lock---- - - 3 4 - I2 Lock---- - 1 - 34 4 
Key----- -213 34 Key----- 31 4 34 4 

J1 Lock---- - - 234'- J. Lock---- - - 23 44 
Key----- 30.2 3 4. Key----- 2 1 2 3 4 4 

It is evident that in order to increase the possible code 
combinations, several radially disposed rows of tumbler 
pin assemblies may be provided in the locks with appro 
priate keys being provided with several corresponding 
rows of depressions, specially where the locking mecha 
nisms are of the type disclosed in U.S. Patent No. 3,167,- 
943. The left hand column of Table III shows an example 
of such code combinations utilizing two rows. The mas 
ter key M1, left hand column, has arbitrarily been chosen 
as being cut to the code combination 01234 for both 
rows, it being apparent, however, that the code combi 
nation could be any other combination different from the 
code combinations indicated for illustrative purposes only. 
An examination of the left hand column of Table III, 
which by no means shows all the possible code combi 
nations, shows that, although master key M1 is capable 
of operating all the locks A1 to G, key A1 can operate 
only lock A1, key B1 can operate only lock Bi, key C. 
can operate only lock C1 and so on. With two rows, the 
possible code combinations, leaving two blanks on each 
row, amount to 100, using five digits code combinations. 
By using only more than two rows, the possible code 
combinations would, of course, be proportionally in 
creased. 
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TABLE IE 

Code Code, 
Combinations Combinations 

Master M1 Master M. 

0 1 2 3 4 0 1 2 3 4 4 
0 1 2 3 4 0 1 2 3 41 

Lock---- 0 , 2 - - - Lock--- 0 1 2 - - 4 
- - 2 3 4 - 0 1 2 - - 1 

A1 - A. - 
Key---- 0 1 2 13 Key---- 0 1 2 4 34 

4 3 2 3 4 0 1 2 3 I. 

Lock---- 0 1 - 3 - - Lock.-- 0 i - 3 - 4 
- - 2 3 4 - 0 1 2 - - 1 

B1 - B - -- 
Key---- 0 i 332 Key---- 0 1 13 24 

3 22 3 4. 0 1 2 401 

Lock--- 0 1 - - 4 - Lock---- 0 1 - - 4 4 
- - 2 3 4 - 0 1 2 - - 1 

C - C1 --- 
Key---- 0 13 04 Key---- 0 1 4 24 4 

232 3 4. 0 1 2 4 31. 

Lock---- 0 - 23 - - Lock---- 0 - 23 - 4 
- - 2 3 4 - 0 1 2 - - 1 

D D1 --- 
Key---- 0 22 31 Key---- 0 22 304 

1 22 3 4 0 200 

Lock---- 0 - 2 - 4 - Lock---- 0 - 2 - 4 4 
- - 2 3 4 - 0 2 - - 1 

E1 - E1 - 
Key---- 0 4 21 4 Key --- 032 04 4 

24 2 3 4 0 1 2 31 

Lock---- 0 - - 3 4 - Lock.-- 0 - - 3 4 4. 
- - 2 3 4 - 0 1 2 - - i. 

F - F1 - 
Key---- 0 433 4 Key---- 020 34 4 

13 2 3 4 0 1 220 

Lock--- - 1 2 3 - - Lock---- - 1 2 3 - 4 
- - 2 3 4 - 0 2 - - 1 

G1 G2 - 
Key---- 21 2 33 Key---- 1 2 3 24 

1 4 2 3 4. 0 1 222 

. N. . . . - N2 . . . . 

The right hand column of Table III represents at the 
top a grand master code combination M2 provided with 
a first row which is cut at the code combination 012344 
and a second row cut at the code combination 012341. 
It is readily apparent that all the key-lock pairs A2 to N2 
are dependent from grand master key M2 and it can be 
seen that the locks A2, B2, C2 . . . N2 are adapted to be 
operated by their keys, in addition to being capable of 
being operated by the grand master M2, and that key A2 
can operate only lock A2 and none other, key B2 can op 
erate only lock B2 and none other, etc. 

It can also be seen that, because of the code combina 
tions arbitrarily chosen, none of the keys in the left hand 
column of Table III can operate any of the locks in the 
right hand column and that none of the keys in the right 
hand column can operate any of the locks in the left 
hand column. However grand master key M2 can op 
erate any one of the locks A1 to N1 in the left hand col 
umn, in addition to any one of the locks A2 to N2 of 
the right hand column, while master M1 can not operate 
any one of the locks A2 to Na in the right hand column. 

6 
in many other ways without departing from the spirit 
and scope as defined by the appended claims. 
What is claimed as new is: 
1. A master-keying system comprising: a first master 

5 key and a second master key both provided with simi 
lar cylindrical shanks; said first master key being cut ac 
cording to a predetermined code combination in the form 
of shallow depressions on the surface of said cylindrical 
shank; said second master key being cut according to the 
Same code combination as said first master key with at 
least one code digit added thereto; a first series of locks 
adapted to be operated by said first master key, each one 
of said locks being provided with pin-tumbler elements 
each adapted to be displaced by each of said shallow de 
pressions on the surface of said shank to a predetermined 
position dependent from each code digit of the code com 
bination corresponding to each pin-tumbler element for 
unlocking each one of said locks and each one of said 
locks having at least one of said pin-tumbler elements 
omitted whereby all the locks in said first series depend 
ent from said first master key are different from one an 
other only as to the permutation order of said omitted 
pin-tumbler element; a key for fitting each said lock in 
said first series, each key being cut to the same code com 
bination as said first master key, except that each said 
key is coded differently from said first master key rela 
tively to the omitted pin-tumbler element of the lock op 
erable by said key; a second series of locks similar in 
construction and in code combinations to the locks in 
said first Series, each lock in said second series having 
a pin-tumbler element corresponding to the added code 
digit of said second master key; and a key for each said 
lock in said second series, each such key being cut ac 
cording to the same code combination as said second 
master key, except that each such key is coded differently 
from said second master key relatively to the omitted 
pin-tumbler element of the lock operable by said key; 
whereby said first master key is adapted to operate the 
locks of said first series only, said second master key is 
adapted to operate the locks of both said first and sec 
Ond series, each key in said first series is adapted to op 
erate only one lock in said first series and each key in 
said second series is adapted to operate one lock in said 
first series and one lock in said second series. 

2. The master-keying system of claim a wherein the 
locks of both said first and second series are provided 
with at least two code combinations and the order of per 
mutation of said omitted pin-tumbler element in one series 
is different from the order of permutation in the other 

50 series. 
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