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This invention relates to lock and key mechanisms and 
more particularly to an improved key which can be varied 
in con?guration to ?t diiferent lock arrangements. 
The variations in numbers of locks about a household 

or business establishment makes it necessary to retain or 
carry a large number of keys. Additionally, when a key 
is lost it is necessary for security to change all of the locks 
which the key will ?t. 
The present invention has as a principal object the 

provision of a single key which can be adjusted by the 
user to ?t a large number of looks. 

it is another object of the present invention to provide 
a key construction in which the teeth or bits of the key 
can be placed in various positions along the shank of the 
key to enable the key to ?t locks with various pin ar 
rangements. 
A further object of the present invention is to provide 

a key construction in which the bits of the key can be 
placed in varying sequence along the shank of the key 
to increase the number of variations of bit locations upon 
a single key. 
Yet another object of the present invention is to pro 

vide a key which can be utilized to open many locks but 
which is useless for the opening of any locks when the 
bits upon the key are not arranged in a sequence or loca 
tion known by the user. 

Yet another object of the present invention is to pro 
vide a variable key which is simple and e?icient in opera 
tion and which is more compact than variable keys of 
the type heretofore known to the art. 
A further object of the present invention is to provide 

a key in which the locations of the bits can be varied 
quickly and easily by the user to adapt the key to open 
a speci?ed lock. 
The present invention relates to keys for looks of the 

pin tumbler type or other types in which a key has a 
plurality of teeth or bits which operate upon pins or other 
moveable members spaced longitudinally within the lock 
to move the pins and subsequently allow the key to turn 
the lock and thereby move the bolt into a locked or un 
locked position. A key in accordance with the present 
invention comprises an elongate shank having a longi 
tudinally extending slot therethrough into which a plural 
ity of bits are mounted and within which the bits are 
slidably moveable longitudinally of the shank. Retaining 
means are provided along the length of the wall forming 
he slot to retain the teeth at speci?ed longitudinal loca 
tions and to affix them to the shank of the key in such 
manner that when the key is inserted into the lock the 
bits are mounted upon the shank to thereby turn the pins 
within the lock. Means are provided to vary the sequence 
in which the bits are retained along the shank of the key. 
The novel features which are believed to be characteris 

tic oi the invention, both as to its organization and 
method of operation, together with further objects and 
advantages thereof will be better understood from the 
following description considered in connection in con 
nection with the accompanying drawing in which a pres 
ently preferred embodiment of the invention is illustrated 
by way of example. It is to ‘he expressely understood, 
however, that the drawing is for the purpose of illustra 
tion and description only, and is not intended as a de?ni 
tion of the limits of the invention. 
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In the drawings: 
FIGURE 1 is a view in elevation of a presently pre 

ferred embodiment of a key in accordance with the pres 
ent invention; 
FIGURE 2 is a sectional view in elevation taken along 

line 2—-2 of FIGURE 1; 
FIGURE 3 is an enlarged view showing the manner 

in which a bit is moved into engagement along the shank 
of the key; 
FIGURE 4 is a view in perspective of a bit removed 

from the key; and 
FIGURE 5 is a partial view of an alternative embodi_ 

ment of the present invention. 
Referring now to the drawings, a presently preferred 

illustrative embodiment of a key in accordance with the 
present invention is shown and utilizes a key blank of the 
type commonly known to the art which includes a head 
portion 10, and a shank portion 11 having a plurality of 
longitudinally extending grooves therein. A single longi 
tudinally extending groove 12 is shown in the illustrative 
embodiment for simplicity of drawing. It is to be under 
stood that variations in the size, location and number 
of longitudinal grooves such as the groove 12 may be 
utilized in the key blank to allow its insertion into vari 
ous locks. A permanent tooth 14 or hit is shown on the 
key blank and it is to be understood that similar bits can 
be permanently located along the shank of the key. The 
number and location of permanent teeth or bits along the 
shank of the key adapts the key for a family of locks 
having a pin at a particular longitudinal location within 
the lock. That is, it four variable bits are employed and 
one permanent bit is positioned along the shank of the 
key, the key will be adapted to open looks into which the 
key blank will ?t by reason of the longitudinal grooves 
12 and which have a common pin at the location op 
erated by the permanent bit on the shank. The other 
bits can then be varied longitudinally to operate the other 
pins within this family of locks. In the embodiment 
shown, four moveable bits are employed although a 
greater or lesser number can be used. 

Along the shank of the key and extending rearwardly 
partially into the head 10 thereof there is provided an 
elongate slot 15 extending through the key. The slot 15 
is de?ned by an upper wall 16, a lower wall 17, a ?rst end 
wall 18 within the head of thekey and a second end wall 
19 proximate the outer end of the shank. This slot ex 
tends through the thickness of the key and is of su?icient 
height to accommodate the bits positioned therein as 
described more fully hereinafter. In the embodiment 
shown, four hits are shown in locations along the shank 
and are indicated respectively as 20, 21, 22 and 23. In 
dotted lines the bits are shown in a non-operative posi 
tion near the rear end of the slot within the head of the 
key. That is, the bits when positioned as shown in dotted 

" lines are non-operative and the key It} can not be used 
to open the locks to which it is adapted. The bits may 
be of diifering heights below the shank of the key and 
may be of various con?gurations in the same manner as 
bits formed permanently upon keys of the type well 
known to the art. Illustrative heights and con?gurations 
of the bits are shown in the ?gure. 
At spaced apart locations along the lower wall 17 of 

the slot 15 there are provided a ‘plurality of inwardly eX 
tending protrusions for locating and retaining the bits in 
position along the shank. In the embodiment shown the 
protrusions are in pairs such as shown at 24 and 25. 
Each of the pairs are similar in dimension and are spaced 
apart by a common distance to de?ne an indentation 26 
therebetween. The height to which the protrusions 24 

I and 25 extend above the wall 17 of the slot are dependent 
upon the overall height of the slot, i.e., the distance be’ 
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tween the Walls 16 and 17, and also upon the thickness of 
the end wall of the bit as described more fully herein 
after. ‘The relationship between the height of the protru 
sions, the height of the slot 15, and the thickness of the 
end walls of the bit, is such that the bits can be moved to, 
and positioned between, the protrusions and when so posi 
tioned will not be moved’by the insertion of the key in 
the lock and the subsequent turning of the key. 

Referring particularly to FIGURES 2, 3 and 4, each of 
the bits contain a side wall 27 which forms the operating 
portion of the bit, a second side wall 28 which serves to 
retain the bit on the shank of the key, and an end wall 
29 which positions the bit at the proper longitudinal posi 
tion along the shank by mateably engaging into the space 
26 between the protrusions 24 and 25. In the presently 
preferred embodiment the slot 15 is provided with an ad 
ditional undercut portion 31 at the second side 32 of the 
key, the ?rst side 33 being, the side against which the hit 
wall 27 is engaged. As shown in FIGURE 2 the thick 
ness of the key blank at the portion beneath the slot is 
less than at the portion above the slot and is su?‘iciently 
thinner that the combined thickness of the key in the por 
tion beneath the slot, together with the thickness of the 
?rst side Wall 27 of the bit is substantially equal to the 
overall thickness of the key blank alongits shank and 
especially at that portion above the slot. The height of 
the second wall 28 of the bit is such that it extends down 
wardly from the slot 15 past the lower edge 17, toward 
the lower edge 39 of the shank as shown in FIGURE 2. 
Thus, when the bit is engaged on the shank the second 
wall 28 is in abutting relationship with the shank in the 
indentation 31 while the ?rst wall is in abutting relation 
ship ‘with the shank at the wall 34 of reduced thickness 
along the shank. Thus, when engaged on the shank the 
portion of the shank which includes the bit is not wider 
than the overall thickness of the shank. It can be seen 
by reference to FIGURES 2'and 3 that the bits are thus 
slidably engageable with the slot 15 when the end wall 
29 is not engaged in the space 26 between the protrusions 
24 and 25. Additionally it can be seen that when the 
bit is in the position as shown in FIGURE 2 at which the 
end wall 29 is engaged in the space 26 the engagement of 
the walls 27 and 28 with the shank of the key prevents 
rotation or movement of the bit by force exerted against 
the bit in the manner of turning the key within the lock. 
That is, the bit will not rotate about the longitudinal axis 
of the’ shank when a force in the direction of the arrow 
F is exerted upon the bit. 
The height to which the protrusions 24 and 25 extend 

above the lower wall 17 of the slot and the overall height 
of the slot is such that the bits cannot be moved longitu 
dinally in the slot except by a purposeful tilting or rotat 
ing movement of the bit. That'is, referring to FIGURES 
2 and 3, the height of the end wall 29, that is between the 
edges 35 and 36 is greater than the distance between the 
upper edge of the protrusion and the wall 16. The width 
of the end wall 29, i.e., the distance between the edges 37 
and 38 is less than the distance between the upper edges 
of the protrusions and the end wall 16. Thus, the bit 
can be moved longitudinally when it is tipped or rotated 
about an axis extending transversely through the bit as 
shown in dotted lines in FIGURE 3. Accordingly, it can 
be seen that when the bit is engaged on the shank as in 
FIGURE 2 the bit cannot be rotated about a longitudinal 
axis relative to the shank of the key, but that due to the 
interrelationship of the height of the end wall 29 and the 
slot 16 above the protrusions, the bit can be tipped about 
a transverse axis and moved along the shank to the proper 
position. 

In order to assure retention of the bits in their proper 
locations when positioned to unlock a speci?c lock it is 
sometimes desirable to utilide a retention bar such as 
shown in FIGURE 1. The retention bar 50 is pivotally 
mounted in the head of the key in such a manner as to 
close the slot 15 above the upper edges of the bits when 
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4 
the bits are positioned between the protrusions along the 
shank. In order to allow free movement of the bits along 
the slot an otfset pivoted arrangement can be provided 
such that when the bar is pivoted outwardly from the slot 
the slot is left completely uncovered for free movement of 
the bits. That is, in the illustrative embodiment shown 
in FIGURE 1, the retention bar 50 has an enlarged bear‘ 
ing end 51 pivotable mounted to the head portion 10 
of the key by a pivot shaft 52 extended vertically through 
bearing portions 53 in the head 10 of the key. The re— 
tention bar can thus be pivoted outwardly from the key 
when the bits are being moved and into the key to lock 
the bits in position along the slot. Accordingly, the reten 
tion bar 50 has a height approximately equal to the dis 
tance between the top of the bits in operative position and 
the upper wall 16 and the length such that it extends, 
proximate to the end wall 19. An o?set 54 is provided 
beneath the pivot point to allow the retention bar to be 
pivoted clear of the slot for ease of movement of the bits.‘ 

In order to allow freedom of sequential arrangement 
of the bits provision is made for the movement of one 
bit past another. In the illustrated embodiment this is 
accomplished by making the portion of the slot within 
the head part of the key of greater height than the slot 
extending along the shank. Thus, as shown in FIGURE 
1 the upper wall 55 of the slot within the head is of 
su?icient height that the bits can be lifted and removed 
from the key and replaced in different orientations. It 
is in this location that the bits are stored in the inopera 
tive orientation of the key. . 

In FIGURE 5 there is shown an alternative embodi 
ment in which a permanent tooth or bit 56 is positioned 
between two moveable bit locations. As discussed here 
inbefore one or more permanent bits can be formed on 
the key shank to de?ne a family of locks operable by a 
key in accordance with the present invention. 

It can be seen that the key of the present invention can 
be used to voperate a variety of locks and the key is es 
pecially adapted. to operate a family of locks which in 
clude one pin in a common position. Thus, for exam 
ple, without changing the sequence of the bits the key 
can be utilized to open a lock having two pins operated 
by the permanent bit 14 and the fourth bit 23. The 
second lock can have three pins operated by the perma 
nent bit 14, the fourth bit 23 and the third bit 22, while 
the third lock is operated by bits 14, 23, 22 and 21 and 
so forth. To increase the number of locks to be op 
erated by [the key the sequence of pins and bits can be 
varied as can all of the combinations of bit locations. 
That is, without changing sequence combination'such as 
14, 23, 20; 14, 21, 20 etc., can be used. The sequence 
can be changed in obvious manners. When not in use 
the bits can be moved into the storage part of the key 
and it is not possible for one not familiar with the -com~ 
bination of keys and locks to determine the position at 
which the bits should be placed to open any particular 
lock. 1 

What is claimed is: 
1. A variable key for operating a plurality of looks’ 

with dittering predetermined radially movable members 
spaced longitudinally within the lock comprising: 

a shank portion and a head portion of said key, said 
shank being elongate and of generally rectangular 
cross-sectional con?guration, mateable with said 
locks, said shank extending from said head and de 
?ning an elongate longitudinally extending opening 
therethrough with a lower wall proximate the lower 
edge of said shank, 

' a plurality of bits .slidably movable longitudinally 
from said head within said opening to predetermined, 
longitudinal positions, means for retaining said hits 
at said positions, I 

said bits each being of generally inverted U-shaped 
con?guration with a ?rst leg thereof extending be 
neath ther'lower edge of said shank adjacent one 
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side thereof at said positions whereby when engaged 
in said lock said bits are positioned to be operable 
against the spaced members of said lock. 

2. A variable key for operating a plurality of locks 
with differing predetermined radially movable members 
spaced longitudinally within the lock comprising: 

a shank portion and a head portion of said key, said 
shank being elongated and of generally rectangular 
cross-sectional con?guration, mateable with said 
locks, said shank extending from said head and de 
?ning an elongate longitudinally extending opening 
therethrough with a lower wall proximate the lower 
edge of said shank, 

a plurality of bits slidably movable longitudinally from 
said head within said opening to predetermined longi 
tudinal positions, means for retaining said hits at 
said positions, 

said bits each being of generally inverted U-shaped 
con?guration with a ?rst leg thereof extending be 
neath the lower edge of said shank adjacent one side 
thereof and a second leg in bearing engagement 
with the opposite side of said shank whereby when 
engaged in said lock said bits are positioned to be 
operable against the spaced members of said lock. 

3. A variable key for operating a plurality of locks 
with differing predetermined radially movable members 
spaced longitudinally within the lock comprising: 

a shank and a head portion of said key, said shank 
being elongate and of generally rectangular cross 
sectional con?guration mateable with said locks, 
said shank extending from said head and de?ning 
an elongate longitudinally extending opening there 
through with a lower Wall proximate the lower edge 
of said shank, 

the ?rst side of said shank beneath said opening being 
inset to decrease the thickness of said portion beneath 
said opening, said portion of said shank beneath said 
opening at the second side thereof de?ning a re 
cess extending from the lower wall of said opening 
toward said lower edge; 

a plurality of bits slidably movable longitudinally from 
said head within said opening to predetermined longi 
tudinal positions along said shank, said bits each 
being of generally inverted U-shaped con?guration 
with a ?rst leg thereof in abutting engagement with 
said inset side and extending below said shank, the 
thickness of said leg being substantially equal to 
the depth of said inset, the second leg of said bit 
being mateable in sliding engagement with said re‘ 
cess at said second side thereof; 
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means for retaining said bits at said predetermined po 

sitions whereby when engaged in said lock said bits 
are positioned to be operable against the spaced 
members of said lock. 

4. A variable key for operating a plurality of locks 
with differing predetermined radially movable members 
spaced longitudinally within the lock comprising: 

a shank and a head portion of said key, said shank 
being elongated and of generally rectangular cross 
sectional con?guration mateable with said locks, said 
shank extending from said head and de?ning an 
elongate longitudinally extending opening there 
through with a lower wall proximate the lower edge 
of said shank, the ?rst side of said shank beneath 
said opening being inset to decrease the thickness of 
said portion beneath said opening, said portion of 
said shank beneath said opening at the second side 
thereof defining a recess extending from the lower 
wall of said opening toward said lower edge; 

a plurality of bits slidably movable longitudinally from 
said head within said opening to predetermined 
longitudinal positions along said shank, said bits each 
being of generally inverted U-shaped con?guration 
with a ?rst leg thereof in abutting engagement with 
said inset side and extending below said shank, the 
thickness of said leg being substantially equal to 
the depth of said inset, the second leg of said bit 
being mateable in sliding engagement with said re 
cess at said second side thereof; 

protrusions extending upwardly from said lower wall 
of said opening at opposite sides of said bit at each 
of said predetermined positions and a retention bar 
insertable into said opening above said bits when said 
bits are at said predetermined positions whereby 
when engaged in said lock said bits are positioned 
to be operable against the spaced members of said 
lock. 
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