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ABSTRACT OF THE DISCLOSURE

‘Key operable tamper-proof cylinder lock with means
affording limited rotation of bolt controlling: plug in-
sufficient to retract bolt upon attempted -unauthorized
manipulation; and cooperating means actuatmg alarm
upon such lxmlted rotation. .

This invention relates to a lock mechanism, and more
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be provided to resist return of the second plug to its nor-
mal position after a preselected amount of rotation. In
this way, that plug may be utilized to operate an alarm
upon attempted unauthorized manipulation of the lock,
about which more will later be said.
A key slot is provided in the first plug so that the vari-

- ous standard and non-standard tumbler and driver as-

10

15

20

particularly, to a tamper-proof pin tumbler cylinder lock
mechanism with which cooperating means for actuating

an alarm upon attempted unauthorized manipulation of
‘the mechanism may be associated.
Various types of alarm actuating mechanisms are

known whereby unauthorized entry into a locked prem-

ises is sensed and indicated by the operation of an alarm.
However, all too often mechanisms of this type have been
able to be defeated so that the alarm is not actuated upon
the occurrence of an unauthorized entry; and, even where
the alarm is actuated, this usually occurs after the entry
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has taken place. As the security technology has advanced, -

the development of means to nullify the improvements
has also advanced. Thus, there has been a long standing
need for a tamper-proof lock mechanism which, while
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operable to permit authorized entry, resists unauthorized .

entry and may be combined with means to actuate an
alarm upon attempted unauthorized entry. The invention
disclosed in my copending application Ser. No. 623,333,
filed Mar. 15, 1967 and entitled Lock Mechanism and
Alarm provides a very satisfactory solution to this prob-
lem; and while the present invention attacks the same
problem, it provides a solution based upon an entlrely
novel inventive concept.
" Accordingly, an important feature of the present inven-
tion resides in apparatus of the class described compris-
ing; a cylinder, a plug rotatably mounted in the cylinder,
standard pin tumbler and driver means normally securing
the plug against rotation relatively to the cylinder, a key
slot in the plug for reception of means adjusting the pin
tumbler and driver means to permit such relative rota-
tion, and means allowing limited rotation only of the
plug relatively to the cylinder upon unauthorized manipu-
lation of the standard pin tumbler and driver means.
To this end, I prefer to employ a second plug also
mounted for rotation in the cylinder and adjacent to the
first plug, the plugs having normally opposed bores in
which are positioned what I shall refer to as non-standard
tumbler and driver assembly means. These assembly
means include a pin tumbler, a driver and spring means,
the latter urging the tumbler and driver into position to
avoid establishment of an uninterrupted shear line be-
tween the plugs. The pin and driver assembly means may
be so constructed and arranged relatively to the bores
that the second plug is free to rotate a limited distance

in either annular direction upon rotation of the first plqgl
when the assembly means are in normal position, and, in

fact, it is these non-standard assémbly means that trans-
mit the motion from the first to the second plug. Detent
means such as a socket and spring loaded ball may act
between the cylinder and plug tending to resist such an-
nular movement. Moreover, similar detent means -may
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sembly means may be set to establish an uninterrupted
shear line between the plugs, and between the respective
tumblers and drivers in the usual way, so that the key

. slotted plug is free to rotate independently of the other

plug by the use of an authorized key. The key slotted
plug may thus be arranged to operate a door bolt for
instance.

According to one embodiment of the invention, the
plugs are formed to interfere with one another when the
extent of limited rotation is reached. Thus for example,
one of the plugs may be formed with a recess and the
other with a projection extending into the recess, the re-
cess and projection being constructed and arranged to
interfere at a preselected annular position of rotation thus
to effect a positive limit of such rotation. In such cases,
it is my preference that the parts comprising the tumbler
and driver assemblies be of a size that the tumbler and
driver, when bottomed under the influence of their re-
spective spring, are both contained within their respective
bore in one of the plugs and do not intersect the shear
line between the plugs. The spring itself, in such case, does
intersect the shear line and affords a toggle action when
the plugs are rotated to the position of limited rotation.

On the other hand, the tumblers and drivers may be
so dimensioned that, when bottomed, the drivers extend
through the shear line. In this case, I prefer to form the
bores of at least one of the plugs of a diameter slightly
larger than that of the drivers to afford some degree of
play therebetween so as to allow limited rotation of the
plugs when the drivers intersect the shear line.

It will be appreciated by those persons skilled in the
art that the foregoing arrangements permit authorized
use of the lock mechanism by a key which positions the
tumblers and drivers to afford an uninterrupted shear line
between the plugs, such shear line also passing between
the respective tumblers and drivers so that the key slotted
plug may be rotated independently of the other plug to
operate a door bolt retracting shaft, for example.

In addition to the foregoing structure, as mentioned, I
provide at least one pin tumbler and driver assembly of
the standard type, ie., a pin, a driver and a spring dis-

.posed in cooperating bore means in the key slotted plug

and in the cylinder. These bore means are dimensioned
to afford the usual clearance to the pin and driver to ob-
viate play in the key slotted plug. This standard_assembly,

‘or assemblies if more than one is used, is preferably in

line with the tumbler and driver assembly means already
described and is between them and the key slot opening
and is operated by the same key which operates them.

However, if.an attempt is made to pick the lock, it
would be necessary to pick the standard assembly or as-
semblies first since the play in the nonstandard assembly
means makes it exceedingly unlikely that the picked con-
dition of the respective nonstandard assembly means could
be maintained while others were being manipulated; in-
stead any that had been picked would fall back into nor-
mal position since the standard assemblies would pre-
vent sufficient rotation of the key slotted plug to afford
a ledge at the top of that plug upon which to maintain a
picked driver while others were being manipulated.

On the other hand, if the standard assemblies are picked
successfully, then any torque applied to the key slotted
plug sufficient to cause rotation thereof, will in turn
cause counter rotation of the other plug until the limit
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of ‘such rotation is reached and as thls occurs after rota- »
tion 6f the order of 15° or less, ‘the key slotted plug will ™

be locked against further rotation before it has rotated
sufficiently to effect retraction of a door bolt. In this con-
nection, it will be understood that in the embodimerit em-
ploymg, in the tumbler and driver assembly mears, sprmgs
that normally intersect the shear line, a toggle action is
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given to rotation of the plugs so that only a very slight ]

movement off center w111 Shlft the plugs to theu' 11m1t
of rotation.

“There has thus been outlined rather broadly the more
impottant featfifes of the invention in order that the de-
tailed descrrptron thereof that follows may be better tn-
derstood, and. in' order that the present contnbutron ‘to
the art may be better. apprecrated Those skﬂled in the
art will’ apprecrate that the conception 1upon which this
disclosiire is based may readily -be utilized as a basrs for

the desrgmng of other structures for carrylng out the sev-

eral purposes of ‘the invention,

A specrﬁc embodiment of the rnventlon has been chosen
for purposes of illustration and’ description, and is shown
in the accompanying drawings, forming a’ part of ‘the
specrﬁcatlon where:

FIG. 1 is a vertical cross-sectional view of a cylinder
lock in accordance with the present invention and illus-
trating a bolt operating shaft controlled by the first plug,
a switch and switch operating mechanism controlled by
the second plug and a key setting the various tumbler
and driver assemblies to normal entry position;

FIG. 2 is an elevational view taken along the lines
2—2 of FIG. 1;

FIG. 3 is a partial elevational view illustrating a switch
and switch operating elements;

FIG. 4 is a cross-sectional view taken along the lines
4—4 of FIG. 1;

FIG. 5 is a view similar to FIG. 4, but illustrating the
parts in posmon of limited rotation;

FIG. 6 is a view similar to FIG. 2, but illustrating the
parts in position of limited rotation; and

FIG. 7 is a view similar to FIG. 6, but illustrating
another embodiment of the invention.

Referring now to the drawings in detail, and. more spe-
cifically to FIG. 1, there is shown a cylinder 10 having
a pair of plugs 11 and 12 mounted for rotation therein.
The plugs are shown as being equal in diameter and
mounted adjacent one another with their longitudinal
axes parallel; but the uppermost plug 11 is shorter in
length than is the plug 12 and does not extend to the
front face of the cylinder 10.

A ‘standard ‘pin tumblér 4nd driver assembly 14 is
shown positioned in cooperating bores 15 and 154 in the
cylmder 10 and plug 12, respectively. This assembly com-
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‘_and that whlch r_ntersects the shear lme, is closely corled
&5 a tension Spring for'a purpose latér to be described.’

Returning to FIG. 1, the plug 12 is a key slotted as at
25 for reception of a key 23 which adjusts the standard
and nonstandard assemblies so.that the shear line be-
tween the plugs also passes between the drivers and tum-
blers of-all the assemblies whereupon the plug 12 is. free
to. rotate mdependently of . the.plug 11. A shaft 26 ro-
tates with the plug 12 to operate a conventronal door
bolt or the like,-« i =

As stated; ‘in thls embodlment of the invention, one
plifg’is formed with a recess and the other with a projec-
tion extending into the recess,.the recess and projection
being constructed and arranged to interfere at a prese-
lected annular position:of rotation. thus positively to lim-
it- the -extent .of ‘'such rotation. To.this end; I extend the
plugs somewhat beyond. the inner:end of the cylinder 10
(FIG.-1) and, as shown in FIG. 2, form an arcuate re-
cess:27.in ther;lower marginal region ‘of the upper plug
11. The lower plug 12 is milled out as at 28 and has an
upstanding projection 29 in its corresponding region so
arranged that it fits-into~the¢ median-area of the recess
27 when the plugs -are in normal position. Additionally,

* the. arcuate recess ‘27 is dimensioned so as not to inter-
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fere w1th rotation of the plug 12 when an uninterrupted
shear line is_ effected between the plugs, so that the plug
12 can rotate independently of the plug 11. However, as

. shown in FIG. 6, if the shear line is interrupted as by
one of the spring means 24, then a rotating force applied
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to the plug 12 will be transferred to the plug 11 through
the spring and the latter plug will rotate in a direction
counter to the direction of rotation of the plug 12; and

. as mentioned before, the closely coiled portion of the
- spring means interrupts the shear line thus giving a snap
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or toggle effect to the rotation. Such rotation is limited
by interference between the outer surface of the plug 11
and the side of the milled portion of plug 12, as shown in

_ FIG. 6 .at 30. When. this degree of rotation is reached,
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no further rotation is possible except back to norimal po-
sition, and the limit of rotation can be preselected by
appropriately shaping and sizing the milled portion and
projection of plug 12, and the recess.of plug 11.

Where it is desired to utilize an alarm with the pres-

" ent lock mechanism, the upper plug 11 is shown in FIGS.
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prises a pin tumbler 16, a driver 17, both of dnll-proof .

hardened steel, and a spring 19 normally urging . the
driver and tumbler into posmon ‘to lock the plug 12
against rotation. This assembly is conventional and, al-
though only one is shown, it will be understood that sev-
eral may be used.

A series of nonstandard pin tumbler and driver assem-
blies such as that designated by the reference numeral
20 are shown behind and in line with the standard assem-
bly 14, these nonstandard assemblies comprising tum-
blers 21, drivers 22 having inverted mushroom-like con-
figurations, and spring means 24 urging the tumblers and
drivers to. bottom in the lowermost. of corresponding
‘bores 11a and 12q of the plugs 11 and 12, respectively.

Referring. momentarily to FIGS. 4 and 5, it will be
seen that the various parts of the nonstandard assemblies
are so dimensioned that in normal position, the tumblers
21 and drivers 22 are corntained within the bore 12a of
plug 12 while the spring means 24 occupies the bore 11a
of plug 11 and intersects the shear line between the plugs.
It will be noted that the upper part.of the spring means
24 is a compression spring while the lowermost portion,
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1 and 3 equipped with a shaft 31 to which is. attached
for rotation therewith a cam 32 having a recess 34 in
which a follower 35 sits when the plug 11 is in normal
position. When the plug 11 is rotated in either direc-

tion, and before it reaches its limit of rotation, the shaft

31 and cam 32 also rotate sufficiently to lift the follower
35 out of the recess. This movement of the follower lifts

a swrtch actuating arm 36.and operates a switch 37 to

energize an alarm circuit, The plug 11 is also bored as at
39 (FIGS. 1,2 and 6) for recerpt of a ball 40 and spring
41, the latter normally urgmg the ball against the sur-
face of the cylmder 10. The inner surface of the cylinder
however has a pair of recesses 42, one on each side of

~ the vertical center line through the plug 11 and located
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to seat the ball 40, upon completlon of the limited rota-
tion already discussed, to act as a detent restraining re-
turn of the plug 11 to its normal position.

In the embodiment of the invention illustrated in FIG.
7 bores 11b in plug, 11 are of oversize diameter rela-
tively to springs 44 and drivers 45, the latter being of a
length normally to extend across the shear line between
the plugs In this way, a limited degree of rotation of the
plugs is-permitted upon attempted rotation of the plug 12
while the shear line is interrupted by at least one driver.
Such rotation is limited due to eventual interference by
the. driver with the sides of the corresponding bores in
the plugs 11 and 12 and, if desired, the lower portion of
the bores ‘115 may. be formed with annular ribs 46 for

accurate control.

As shown in FIGS. 2 and 6, further detent means may
be provided normally to maintain the plug 11 in neutral
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position. Thus, a conical recess 47 is formed in the side of
the plug 11 and a ball and spring assembly 49 are posi-
tioned in a bore 50 in the cylinder 10, the spring urging
the ball to seat in the recess 47 under a light force.

As shown in FIG. 1, a cup-shaped cap 51 is press fit
or otherwise secured over the front portion of the cylin-
der 10 and is formed of drill-proof metal to prevent drill-
ing through the cylinder for insertion of a shim to sup-
port the respective assemblies in picked condition as oth-
ers are manipulated; and this cap covers the shear line
at the front of the cylinder.

From the foregoing description it will be seen that I
contribute a lock mechanism which is exceedingly pick
resistant in that successful picking of the standard tum-
bler and drive assemblies will allow the plugs to rotate
a limited extent only so that entry will not be effected, it
being remembered that successful picking requires a
torque to be applied to the plug being manipulated in
order to maintain the picked tumblers in that condition.
This same torque, necessary to maintain the standard as-
semblies picked, will also cause the limited rotation of
the plugs. On the other hand, if it is attempted to pick the
nonstandard assemblies first, the close fit of the standard
assemblies in their respective bores prevent sufficient
bearing being achieved to support any nonstandard driv-
ers in picked condition; and even if this could be achieved
in respect of one or two of them even the very faintest
movement or vibration will cause them to drop back into
locking condition.

I also provide means associated with the lock mecha-
nism whereby an alarm is given when unauthorized entry
is attempted and without such entry having been achieved.

I believe that the construction and operation of my
invention will now be understood and that the several
advantages thereof will be fully appreciated by those per-
sons skilled in the art.

I claim:

1. Apparatus of the class described comprising: a
cylinder, first and second plugs rotatably mounted in
said cylinder in side by side relation, means defining
pairs of normally opposed bores in said plugs, a pin
tumbler and driver assembly disposed in each of said
pairs of opposed bores normally to prevent establishment
of an uninterrupted shear line between said plugs, a key
slot in said first plug for reception of means adjusting
said tumbler and driver assemblies to establish an un-
interrupted shear line between said plugs whereby said
first plug may be rotated independently of said second
plug, at least one of said pin tumbler and driver assem-
blies cooperating with said plugs to transmit forces effect-
ing rotation of said first plug to said second plug to effect
counter-rotation thereof when said shear line is interrupted
by said force transmitting assembly and means limiting
said last-mentioned rotation and counter-rotation.

2. Apparatus according to claim 1, wherein said cylin-
der and one of said plugs are equipped with means tend-
ing to prevent relative movement therebetween.

3. Apparatus according to claim 2, wherein said last
mentioned means includes a spring loaded ball and groove
detent.

4. Apparatus according to claim 1, wherein said sec-
ond plug is provided with switch operating means shiftable
upon rotation of said second plug to effect actuation of
a switch.

5. Apparatus according to claim 4, wherein said sec-
ond plug and said cylinder are equipped with detent means
to retain said second plug in switch actuating position.

6. Apparatus of the class described comprising: a cyl-
inder, first and second plugs rotatably mounted in said
cylinder in side by side relation, means defining pairs of
normally opposed bores in said plugs, a nonstandard pin
tumbler and driver assembly disposed in each of said
pair of opposed bores normally to prevent establishment
of an uninterrupted shear line between said plugs, a key
slot in said first plug for reception of means adjusting
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said tumbler and driver assemblies to establish an un-
interrupted shear line between said plugs whereby said
first plug may be rotated independently of said second
plug, at least one of said pin tumbler and driver assem-
blies cooperating with said plugs to transmit forces effect-
ing rotation of said first plug to said second plug to
effect counter-rotation thereof when said shear line is
interrupted by said force transmitting assembly, means
limiting said last-mentioned rotation and counter-rotation,
and means defining normally opposed bores in said cylin-
der and said first plug, a standard pin tumbler and
driver assembly in each such pair of opposed bores nor-
mally preventing establishment of an uninterrupted shear
line between said cylinder and first plug, said means ad-
justing said nonstandard assemblies also adjusting said
standard assemblies to provide an uninterrupted shear line
between said cylinder and first plug.

7. Apparatus according to claim 6, wherein said pin
and driver assembly means are so constructed and ar-
ranged relatively to the bores that said second plug is
free to rotate a limited distance only in either annular
direction upon rotation of the first plug when the non-
standard assembly means are in normal position and said
standard tumbler and driver means are positioned to
avoid interference with rotation of said first plug.

8. Apparatus according to claim 6, wherein said plugs
each have a plurality of said bores and said nonstandard
tumbler and driver assembly means comprise a tumbler,
driver and spring means in each of said opposed bores,
the diameter of the bores in said second plug being larger
than that of the bores in said key slotted plug.

9. Apparatus according to claim 6, wherein detent
means are provided tending to retain said second plug in
normal position.

10. Apparatus of the class described comprising: a cyl-
inder, first and second plugs rotatably mounted in said
cylinder in side by side relation, means defining normally
opposed bores in said plugs, a pin tumbler and driver
assembly disposed in each pair of said opposed bores
normally to prevent establishment of an uninterrupted
shear line between said plugs, a key slot in said first plug
for reception of means adjusting said tumbler and driver
assemblies to establish an uninterrupted shear line be-
tween said plugs whereby said first plug may be rotated
independently of said second plug, bolt operating means
associated with said first plug, said tumbler and driver
assemblies cooperating with said bores to permit limited
rotation of said plugs when said shear line is interrupted
by at least one of said assemblies, said plugs being formed
to interfere with one another when the extent of such
limited rotation is reached.

11. Apparatus according to claim 10, wherein said pin
and tumbler assemblies comprise each a pin and a driver
normally disposed in a respective bore of one of said
plugs and a spring disposed in said bore and its opposed
bore in the other of said plugs and urging the pin and
tumbler to bottoming position whereby said spring nor-
mally intersects said shear line and afford a toggle action
upon rotation of said second plug.

12. Apparatus according to claim 10, wherein one
of said plugs is recessed and the other is formed with a
projection extending into said recess, said recess and pro-
jection being constructed and arranged to interfere at a
preselected annular position of rotation thus to effect a
positive limit of such rotation.

13. Apparatus according to claim 10, wherein means
define normally opposed bore means in said key slotted
plug and said cylinder, a pin and driver are disposed in
said bore means and a spring urges same into normal posi-
tion wherein said driver intersects said shear line.

14. Apparatus according to claim 10, wherein switch
operating means are associated with said second plug and
operate to actuate an alarm switch when said second
plug is rotated such limited amount.

15. Apparatus according to claim 14, wherein detent
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means are provided to retain said second plug in switch
actuating posmon

. 16. Apparatus’ of the class described comprlsmg a
cylinder, first and second plugs rotatably mounted in said
cylinder in side by side relation, means defining normally
opposed bores in said. plugs, a pin- tumbler and driver
assembly disposed in each pair of .said opposed bores,
said assemblies each. including a pin tumbler and a driver,
the Tatter. normally seated. on its respective pin tumbler
in the respectxve bore in said first plug and extendmg into
its respective bore in said second plug, said bores in said
second plug being of a diameter larger than that of said
drivers to permit limited relatively counter-rotation of
said plugs, a key slot in said first plug for reception of
means adjusting said -tumbler and. driver assemblies to
establish an uninterrupted shear line between said.plugs
whereby said first plug may be rotated independently of
said second plug, and bolt operating means associated with
said . first. plug.

"17. Apparatus according to claim 16, wherein means
define normally opposed bore means.in said cylinder and
first, plug, a.pin, and driver are disposed in said bore
means, and a spring urges same into normal position
wherein said driver extends into the bore means of both
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of said. plugs, said bore means in both plugs, affording

a close fit for said driver.

18. Apparatus according to claim 16, wherein switch
operatmg means are associated with said second plug and
operate to actuate. an alarm switch when sald Second
plug is rotated such limited amount. . -

. 19. Apparatus according to claim 18, “wherein detent
meéans. normally retain said second plug in normal posx—
tion and in sw1tch operatmg posmon L
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