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57 ABSTRACT 

A pick resistant lock having a housing and a rotatable 
spindle therewithin, each having a registrable aper 
ture. Interposed between the housing and spindle is a 
ring that is rotatable relative to said housing a limited 
distance and has an aperture registrable with said 
housing and spindle apertures. A tumbler is disposed 
in said registrable apertures and is biased to a normal 
position in which said spindle and ring must move to 
gether. When the spindle is torqued to pick the lock, 
the spindle and ring will rotate said limited distance to 
permit the apertures therein, and the tumbler, to move 
out of register with said housing aperture and thus 
prevent the unlocking of the lock. The tumbler is fur 
ther provided with a chamfered end so that it cannot 
be felt when the tumbler moves into said housing ap 
erture. 

3 Claims, 6 Drawing Figures 
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PICK RESISTANT LOCK 
BACKGROUND OF THE INVENTION 

Field of the Invention 
This invention relates to locks and, more particularly, 

to locks containing one or more pick resistant features. 
Normal (non-master) locks have a relatively rotat 

able spindle and housing with normally aligned aper 
tures and a tumbler in said apertures bridging the spin 
dle and housing to prevent relative rotation. The key 
moves the tumbler to free the spindle and thus permit 
unlocking. A master lock interposes a ring between 
said spindle and housing to provide an additional mas 
ter key unlocking position in which the spindle and ring 
are held together by the tumbler but both are free to 
rotate relative to the housing. 

SUMMARY OF THE INVENTION 

The pick resistant lock of this invention comprises a 
spindle rotatably mounted within a housing with a ring 
positioned about the spindle between the housing and 
spindle. The housing, ring and spindle each have an 
opening therein, which openings are normally aligned 
when the lock is locked, 
This invention makes use of a three-pin set of tum 

bler pins. A first tumbler pin of each set is normally po 
sitioned in an associated opening in the housing with its 
outer end at a false shear plane between the ring and 
housing and its inner end abutting a standard compres 
sion spring disposed within said housing opening. A 
second tumbler pin of each set is normally positioned 
in an associated opening in the ring with its inner end 
normally in contact with the outer end of the first tum 
bler pin at the false shear plane and its outer end nor 
mally within the associated spindle opening. Further, a 
third thumbler pin of each set is normally positioned in 
an associated opening in the spindle with an inner end 
in contact with the second tumbler pin and an outer 
end accessible to a key. Thus, in the normal condition 
the spindle is free to rotate with the ring along the un 
obstructed false shear plane. 
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BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a cross-sectional view of a cylindrical key 

lock embodying this invention; 
FIG. 2 is a cross-sectional view taken along line 2-2 

of FIG. 1; 
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However, means are provided for allowing only a lim 
ited rotation of the ring relative to the housing. The ex 
tent of such limited rotation is sufficient to misalign the 
ring openings with the housing cavities, but insufficient 
to open the lock. When the spindle is rotated as far as 
permitted, the openings of the ring will be misaligned 
with the openings in the housing so that the tumbler 
pins of each set cannot be pushed toward the asso 
ciated spring to advance the inner end of the third tum 
bler pin to the true shear plane, which is required to 
open the lock. Thus, the lock cannot be picked. 

In a further aspect of this invention, means are in 
cluded for insuring substantially unobstructed axial 
movement of the third tumbler pin of each set at least 
part of the way into the associated openings in the ring 
when the lock is in its normal locked position. In this 
manner, the "picker' is prevented from sensing or 
"feeling" the arrival of the inner end of each third tum 
bler pin at the true shear plane. Thus, even if the picker 
initially attempts to push the third tumbler pins to the 
true shear plane before applying torque, it will be sub 
stantially impossible for him to sense at what point such 
pins actually are at the true shear plane. 
These and other aspects and advantages of this inven 

tion shall be more clearly described below with refer 
ence to the accompanying drawing, 
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FIG. 3 is a cross-sectional view similar to FIG. but 
showing a key inserted therein: 
FIG. 4 is a cross-sectional view of a flat key lock em 

bodying this invention; 
FIG.5 is a cross-sectional view taken along line 5-5 

of FIG. 4; and 
FIG. 6 is a cross-sectional view similar to FIG. 4 but 

showing a key inserted therein. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Referring to FIG. 1, a pick resistant lock 10 of this 
invention is shown. Lock 10 includes a cylindrical 
housing 11 defined by a cylindrical shell 12 and an an 
nular header 20. Shell 12 is preferably fabricated of a 
suitable metal and has an interior cylindrical chamber 
14 therein. Chamber 14 extends between a pair of op 
posing opened ends 16 and 18, respectively, Header 
20, also preferably fabricated of metal, is mounted 
within chamber 14 at end 18 thereof and extends in a 
direction parallel to the axis of shell 12 from end 18 of 
chamber 14 to a point within chamber 14 approxi 
mately intermediate ends 16 and 18 thereof. Header 20 
is fixed in position relative to shell 12 by a pin 22 which 
is inserted through aligned openings 24 and 26 defined 
in shell 12 and header 20, respectively. 
Header 20 further includes a restrainingpin 28 which 

is fitted within a corresponding aperture 29 in the 
header and which has a forward end 30 extending a 
predetermined distance from an outer end 32 of header 
20. The purpose of pin 28 will be described in more de 
tail below. Header 20 further includes a plurality of 
elongate cavities 34 each extending substantially paral 
lel to the longitudinal axis of shell 12. The cavities 34 
are preferably spaced uniformly about the header. 
Lock 10 further includes a ring 36 (FIGS. 1 and 2) 

which is rotatably mounted about a spindle 44 which is 
positioned for rotation within chamber 14 with an inner 
end 38 abutting outer end 32 of header 20 and an outer 
end 48 of the ring abutting a peripheral flange 46 of the 
spindle. Ring 36 further includes a plurality of openings 
40 each extending through the ring in a direction sub 
stantially parallel to the axis of the housing shell when 
the ring is disposed within the shell about spindle 44. 
Openings 40 are equal in number to, and are registrable 
with cavities 34 in header 20. 

It is preferred that header 20 contain seven cavities 
34 and with seven corresponding openings 40 being 
formed in ring 36 wherein the cavities and openings are 
each spaced at approximately 45 intervals relative to 
each other about the header and ring, respectively. 
This leaves a gap of approximately 90' between one ad 
jacent pair of cavities 34 and one adjacent pair of open 
ings 40. In accordance with this invention, a slot 42 is 
provided in end 38 of ring 36 at a location on said ring 
within the above mentioned 90 gap thereon. Spindle 
44 is positioned in chamber 14 with end 30 of pin 28 
received within slot 42, the length of pin 28 being suffi 
cient for this purpose. It is important that the diameter 
of pin 28 be less than the width of slot 42. Preferably, 
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the diameter of pin 28 is approximately about one-half 
the width of slot 42. 
Thus, pin 28 and milled slot 42 on ring 36 provide a 

means for permitting limited rotation of ring 36 about 
its axis and relative to housing 11. More specifically, 
ring 36 may be rotated in either direction, but only 
until a side of slot 42 engages pin 28. For purposes of 
future explanation, the interface between end 38 of 
ring 36 and end 32 of heading 20 shall be referred to 
as the "false shear plane' of lock 10. 
Spindle 44 is preferably circularly cylindrical in 

shape having a main shaft 45 and peripheral flange 46 
which is also preferably annular in shape. The diameter 
of flange 46 is slightly less than the inner diameter of 
shell 12, whereas the spindle shaft has a diameter 
slightly less than the inner diameter of header 20. In 
this manner, spindle 44 is normally rotatable within 
chamber 14 relative to housing shell 12 and ring 36. In 
the future, the interface between flange 46 and ring 36 
shall be referred to as the "true shear plane' of lock 10. 

In accordance with this invention, flange 46 of spin 
dle 44 includes a plurality of apertures 50, preferably 
seven, extending therethrough in a direction substan 
tially parallel to the axis of shell 12. Apertures 50 are 
spaced identically as openings 40 in ring 36 and are 
normally aligned with said openings. 
Lock 10 further includes a plurality of tumbler pin 

sets equal in number to the number of cavities 34 in 
header 20. Each tumbler pin set includes a first tumbler 
pin 60 which is normally positioned entirely within a 
corresponding cavity 34 with an inner end 62 thereof 
abutting spring 58 and an outer end 64 thereof nor 
mally located at the false shear plane. Each tumbler pin 
set additionally includes a second tumbler pin 66 which 
is normally positioned in a corresponding opening of 
ring 36 with an inner end 68 thereof abutting outer end 
64 of first tumbler pin 60, and an outer end 70 thereof 
disposed within an aligned aperture 50 of spindle flange 
46. Lastly, each tumbler pin set includes a third tum 
bler pin 72 which is positioned within said aligned aper 
ture 50 of spindle flange 46 with an inner end 74 
thereof abutting outer end 70 of second tumbler pin 66, 
and an outer end 76 thereof located near end 16 of 
chamber 14. Suitable biasing means such as springs 58 
are employed to urge the tumbler pin sets to their nor 
mal positions. However, other biasing means, such as 
gravity or magnetics, may be employed, 
Thus, in the normal locked position of lock 10, the 

outer end 64 of each first tumbler pin 60, as well as the 
inner end 68 of each second tumbler pin 66 are located 
at the false shear plane so that ring 36 may be rotated 
relative to housing 11 (i.e. header 20 and shell 12). 
However, as pointed out above, such rotation may be 
effected only to the extent that pin 28 is free from en 
gagement with the side walls of slot 42 of ring 36. Fur 
ther, and in the normal position of lock 10, spindle 44 
may not be rotated freely relative to ring 36, inasmuch 
as second tumbler pins 66 are disposed within aper 
tures 50 of spindle flange 46 as well as openings 40 of 
ring 36. Thus, in attempting to pick the lock the spindle 
44 will be torqued and this will cause simultaneous ro 
tation of the spindle and ring 36. However, rotation of 
spindle 44 will be limited due to the cooperation of pin 
28 in milled slot 42 of ring 36. The significance of the 
above limited rotation will be explained below. 
Referring to FIG. 3, the manner of opening lock 10 

with a conventional cylindrical key 78 will be de 
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4. 
scribed. Key 78 includes an annular shaft 80 which is 
dimensioned for receipt within annular slot 54 defined 
between shell 12 and spindle 44. 
Key 78 further includes a plurality of grooves 88 re 

spectively associated with the plurality of tumbler pin 
sets. The grooves are provided in the outer surface of 
key shaft 80 at a location near the forward end 90 of 
the key with the relative spacing between the grooves 
being identical as that between the tumbler pin sets so 
as to be alignable with said sets when the key is inserted 
in lock 10. In addition, key shaft 80 is provided with an 
indexing flange 82 which, when disposed in indexing 
slot 56, properly locates each groove 88 relative to its 
associated tumbler pin assembly. Lastly, a flange 84 on 
the inside of key shaft 80 fits into keyway 52 on spindle 
44. 
When shaft 80 of key 78 is inserted into slot 54, end 

90 of key 78 engages spindle flange 46, whereas a floor 
92 of each groove 88 will engage the outer end 76 of 
the aligned third tumbler pin 72. It will be realized, 
therefore, that the depth of each groove 88 between 
end 90 of the key and floor 92 of the groove necessarily 
determine the extent to which the three tumbler pins of 
each set will be pushed inwardly through the aligned 
cavity 34, opening 40 and aperture 50 toward the asso 
ciated spring 58. 
As is conventional in most locks, the tumbler pins of 

each set preferably have different aggregate lengths so 
that each set must be moved inwardly a different dis 
tance before positioning the inner end 74 of the third 
tumbler pin of each set at the true shear plane. The plu 
rality of grooves 88 of key 78 are thus dimensioned ac 
cordingly to bring the inner end of each third tumbler 
pin into position at the true shear plane when the key 
is inserted in the lock. Then, a torque exerted on key 
78 will cause rotation of the key and the spindle be 
cause flange 84 is in spindle keyway 52. Rotation of the 
spindle is not in any way limited since the spindle is free 
of ring 36 and housing 20 at the true shear plane. 
As mentioned before, a person trying to pick a lock 

usually first attempts to apply torque to the spindle of 
the lock. He then operates each tumbler to move them 
to the true shear plane whereupon the spindle is free to 
rotate to open the lock. In accordance with the present 
invention, a lock picker applying torque to spindle 44, 
such as by inserting a pin in the key slot 52 in the spin 
dle and applying torque to the spindle, will actually suc 
ceed in simultaneously rotating both spindle 44 and 
ring 36 a limited distance until pin 28 engages a side 
wall of ring 36. At this point, openings 40 in ring 36 will 
be out of alignment with cavities 34 of header 20 so 
that a subsequent attempt to push the tumbler pins in 
wardly will be prevented 
Only a very slight rotation of spindle 44 and ring 36 

by the picker will cause a sufficient misalignment be 
tween openings 40 and cavities 34 to prevent picking. 
As it is very difficult to pick a lock without torquing the 
spindle, the lock 10 is highly pick resistant. However, 
if an attempt to pick the lock is made, thus leaving the 
spindle out of alignment with housing 20, the spindle 
may easily be realigned for subsequent key operation 
of the lock. 
This invention also seeks to prevent a lock picker 

from "feeling" the arrival of the inner end of each third 
tumbler pins 72 at the true shear plane if he elects to 
attempt to push the pins inwardly before applying 
torque to spindle 44. Thus, in accordance with this in 
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vention, inner ends 74 of third tumbler pins 72 are 
chamfered so that the outer diameter of each pin 72 at 
end 74 is substantially less than the diameter of open 
ings 40 in ring 36. 

In this manner, the picker will, at best, be able to de 
tect when an edge 73, representing the innermost edge 
of the non-chamfered portion of each pin 72, arrives at 
the true shear plane. At this point, the front end 74 of 
each third tumbler pin 72 is disposed well within the 
opening 40 of ring 36 and not at the true shear plane. 
Thus, the lock cannot be picked in this manner either. 

Preferably, the inner and outer edges of ring 36 at the 
periphery of holes are also chamfered so as to further 
ensure the non-engagement of third tumbler pins 72 
with ring 36. 

It is to be noted, as mentioned above, that the feature 
of chamfering the inner end of the outermost tumbler 
pin of each set may be applied to any present day lock, 
in addition to lock 10 of this invention. For example, 
the outer tumbler pin of each tumbler pin set in a con 
ventional “non-master' lock may have its inner end 
chamfered so as to prevent a picker from sensing the 
engagement of such end with the shell at the shear 
plane. 
Reference is now had to FIGS. 4-6 wherein another 

embodiment of a lock of this invention, lock 100 is 
shown. Lock 100 is specifically designed for operation 
with a conventional "flat key' (such as a flat key 102 
partially shown in FIG. 6). 
Referring now to FIGS. 4 and 5 in detail, it will be 

seen that lock 100 includes a housing 103 defined by 
a cylindrical shell 104 which is hollowed out to form an 
inner cylindrical chamber 106. Chamber 106 is prefer 
ably circularly cylindrical and is preferably positioned 
eccentric to the longitudinal axis of shell 104. Further, 
chamber 106 extends between a pair of opposing ends 
thereof (only outer end 108 of chamber 106 being 
shown). Chamber 106 is thus bounded peripherally by 
an inner side wall 110 of shell 104. Shell 104 further in 
cludes an annular groove 112 formed in inner wall 110 
at a location near end 108 of chamber 106. Groove 112 
is dimensioned to receive an annular flange 114 of a 
conventional flat key lock spindle 116 which will be 
more completely described below, 
In accordance with this invention, an elongate cylin 

drical ring 118 is inserted within chamber 106 with its 
outer side wall 120 rotatably fitted against inner side 
wall 110 of shell 104. Hereinafter, the interface be 
tween ring 118 and shell 104 shall be referred to as the 
"flase shear plane". 
Spindle 116 is inserted within chamber 106 through 

ring 118 with an outer side wall 122 of the spindle 
being loosely fitted against ring 118 for rotation of the 
spindle in the chamber relative to the ring. As stated 
above, spindle 116 preferably includes an annular 
flange 114 which is received within annular groove 12 
in shell 104. The interface between spindle side wall 
122 and ring 118 shall be referred to hereinafter as the 
"true shear plane." 
As with lock 10, lock 100 includes a plurality of cavi 

ties 126 defined in shell 104 which are alignable with 
a corresponding plurality of openings 128 in ring 118 
and with a corresponding plurality of apertures 130 in 
spindle 116. In a flat key lock, cavities. 126, openings 
128 and apertures 130 each extend elongately in a di 
rection perpendicular to the longitudinal axis of cham 
ber 106 of shell 104 and are spaced from one another 
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6 
along the longitudinal axis of the lock. Further, a con 
ventional key slot 132 (FIG. 5) is provided through the 
spindle in a direction along the longitudinal axis of the 
spindle. 

In accordance with the principles of this invention, a 
set of tumbler pins are provided for each alignable set 
of cavities 126, openings 128 and apertures 130. More 
specifically, a first tumbler pin 134 is normally posi 
tioned within a corresponding cavity 126 with an outer 
end 136 thereof in contact with a conventional tumbler 
spring 138, also positioned within cavity 126, and an 
inner end 139 of the pin normally positioned at the 
false shear plane. A second tumbler pin 140 is normally 
positioned in a corresponding opening 128 of ring 118 
with an outer end 142 of the second tumbler pin at the 
false shear plane and an inner end 144 of the second 
tumbler pin within a corresponding and aligned aper 
ture 130 of spindle 116 thereby preventing relative ro 
tation between ring 118 and spindle 116. Lastly, a third 
tumbler pin 146 of each set is positioned within a corre 
sponding aperture 130 of spindle 116 with an outer end 
148 thereof in contact with the second tumbler pin and 
an inner end 150 of the third tumbler pin disposed 
within key slot 132 at a location thereat preferably in 
tersecting the longitudinal axis of spindle 116. 

In accordance with this invention, a segment 152 
(FIG. 5) of outer side wall 120 of ring 118 is slotted to 
receive a limit pin 156 protruding through an opening 
158 in inner side wall 110 of shell 104. The cooperation 
of pin 156 and slot 152 is entirely similar to the cooper 
ation between pin 28 and slot 42 of lock 10. In other 
words, ring 118 may be rotated relative to shell 104 
only until pin 156 engages either side of slot 152. Thus, 
a picker applying torque to the spindle to rotate it will 
succeed to a limited extent sufficient to misalign open 
ings 130 with cavities 126. This prevents the picker 
from manually pushing in the tumbler pins to position 
the inner ends of the third tumbler pins at the true 
shear plane. 

Also, and as with lock 10, the inner ends 148 of the 
third tumbler pins 146 are preferably chamfered so that 
a picker may not "feel' when such ends arrive at the 
true shear plane. Thus, if the picker pushes the tumbler 
pins inwardly, he might push too far bringing the inner 
end of a third tumbler pins into an aligned opening 130 
so that ring 118 will be caused to rotate along with spin 
dle 116thereby again limiting rotation until pin 156 en 
gages a side wall of slot 152. If he doesn't push far 
enough, the second tumbler pin will cause simulta 
neous rotation of spindle 116 and ring 118. 
The method of opening lock 100 with a flat key 102 

shall be described with reference to FIG. 6. As is con 
ventional, flat key 102 includes a plurality of notches 
160 cut beneath an upper edge 162 thereof. The spac 
ing between notches 160 is identical to that between 
the tumbler pin sets. When key 102 is inserted within 
key slot 132, the front end of the key (not shown) will 
engage seriatim the third tumbler pins of each set forc 
ing each set of tumbler pins toward springs 138. When 
the key is fully inserted in slot 132, each third tumbler 
pin will be nested at its inner end 150 within corre 
sponding notch 160 of the key. The notches are cut of 

65 

a depth such that the outer end of each third tumbler 
pin will be positioned at the true shear plane. Thus, a 
torque exerted on key 102 will cause spindle 116 to ro 
tate freely within chamber 106 and relative to ring 118 
to open the lock. 
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Although the invention has been described with ref 
erence to a number of specifically illustrated embodi 
ments, the invention is not to be so limited. Rather, the 
invention is deemed to include obvious modifications 
and changes to the above described embodiments. 
For example, a cylindrical key lock may be fabri 

cated with a housing shell and header formed as an in 
tegral unit. Thus, reference in the claims to a "housing' 
shall be deemed to include an integral shell/header 
unit, as well as separate shell and header parts (lock 
10). Further, the term "housing' is deemed to include 
a shell alone, as in the case of lock 100. 
Other obvious modifications and changes are con 

templated is this invention, the precise scope of which 
is to be defined by the following claims. 
What is claimed is: 
1. A pick resistant lock comprising: 
a. a hollow housing having an elongate cavity formed 

therein; 
b. a spindle rotatably mounted within said housing 
and including an aperture extending therethrough 
at a location thereon for alignment with said cavity; 

c. ring means rotatably mounted about the spindle 
between the spindle and the housing and including 
an opening extending therethrough at a location 
thereon for alignment with said cavity and said ap 
erture, the ring means and spindle being normally 
positioned with said cavity, aperture and opening 
in alignment, a true shear plane being defined at an 
interface between the spindle and ring means and 
a false shear plane being defined at an interface be 
tween the ring means and housing; 

d. a tumbler assembly comprising a first pin posi 
tioned in said cavity, said first pin having an outer 
end normally positioned at said false shear plane, 
a second pin normally positioned in said opening 
with an inner end thereof normally in contact with 
said first pin at said false shear plane and an outer 
end thereof normally within said aperture, a third 
pin normally positioned in said aperture with an 
inner end thereof normally in contact with said sec 
ond pin, the third pin being accessible to a key 
from without the housing, the second pin normally 
preventing relative rotational movement between 
the spindle and ring, and means for biasing said 
tumbler assembly to its normal position; 

e. means for allowing only a limited rotation of the 
ring means relative to the housing, which limited 
rotation is sufficient in extent to effect a misalign 
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8 
ment of the openings in the ring with the cavities 
in the housing; and 

f. means for enabling substantially unrestrained axial 
movement of said third pin at least part of the way 
into the opening of said ring means. 

2. A pick resistant lock comprising: 
a. a hollow housing having an elongate cavity formed 

therein; 
b. a spindle rotatably mounted within said housing 
and including an aperture extending therethrough 
at a location thereon for alignment with said cavity; 

c. ring means rotatably mounted about the spindle 
between the spindle and the housing and including 
an opening extending therethrough at a location 
thereon for alignment with said cavity and said ap 
erture, the ring means and spindle being normally 
positioned with said cavity, aperture and opening 
in alignment, a true shear plane being defined at an 
interface between the spindle and ring means and 
a false shear plane being defined at an interface be 
tween the ring means and housing; 

d. a tumbler assembly comprising a first pin posi 
tioned in said cavity, said first pin having an outer 
end normally positioned at said false shear plane, 
a second pin normally positioned in said opening 
with an inner end thereof normally in contact with 
said first pin at said false shear plane and an outer 
end thereof normally within said aperture, a third 
pin normally positioned in said aperture with an 
inner end thereof normally in contact with said sec 
ond pin, the third pin being accessible to a key 
from without the housing, the second pin normally 
preventing relative rotational movement between 
the spindle and ring, and means for biasing said 
tumbler assembly to its normal position; 

... means for allowing only a limited rotation of the 
ring means relative to the housing, which limited 
rotation is sufficient in extent to effect a misalign 
ment of the openings in the ring with the cavities 
in the housing; and 

f, wherein the cavity, aperture and opening each ex 
tend elongately in a direction parallel to the longi 
tudinal axis of the housing. 

3. The lock of claim 1, wherein the enabling means 
includes the inner end of said third tumbler pin being 
chamfered to an outer diameter substantially less than 
the diameter of said opening. 
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