
United States Patent [191 
Muessel et al. 

[111' 3,797,004 

[54] LOCK TUMBLER CYLINDER PICKING 
ALARM 

[75] Inventors: Dan C. Muessel, Stamford, Conn.; 
William Eisenreich, White Plains; 
Isadore Schieber, Bronx, both of 
N.Y. 

[73] Assignee: Eaton Corporation, Cleveland, Ohio 

[22] Filed: Nov. 24, 1971 

[21] Appl. No.: 201,690 

[52] US. Cl ......... .. 340/274, 70/DIG. 49, 200/61.66 
[51] Int. Cl ........................................... .. E05h 45/10 

[58] Field of Search 340/27 A, 52 D; 200/61.66, 
200/4 A; 70/419, 439, DIG. 49 

[56] References Cited 
UNITED STATES PATENTS 

3,587,081 6/1971 Hawkins et al. ............... .. ZOO/61.66 

3,685,036 8/1972 Torok . . . . . . . . . . . . . . . . . . . . . .. 340/274 

3,723,677 3/1973 Arias ......... .. ZOO/61.66 

3,393,540 7/1968 Rink et a1. .. 340/520 
3,348,220 10/1967 Luna et al ......................... .. 340/274 

L 

a 
. 1 
.__j___K 

[451 Mar. 12, 1974 

Primary Examiner—John W. Caldwell 
Assistant Examiner—Glen R. Swann, III 
Attorney, Agent, or Firm—Teagno & Toddy 

[5 7] . ABSTRACT 

A shutter is mounted on a front portion of a key plug 
that rotates in a lock tumbler cylinder, and an electric 
switch on the cylinder has a spring contact arm press 
ing the shutter to position closing the entrance open 
ing of the keyway. A key or other instrument inserted 
toward the keyway must move the shutter so that the 
spring arm will complete an electric circuit causing an 
alarm signal before the instrument can engage'any one 
of the lock tumblers. The shutter will move away from 
the spring arm when the key plug rotates so that the 
alarm signal will be brief when a proper key is used, 
and a short time delay in the alarm circuit then will 
withhold operation of an alarm. The short duration of 
the time delay enables the alarm to operate when the 
alarm signal is quite 'short, offering early warning 
when a picking instrument is inserted toward the tum 
blers. 

12 Claims, 9 Drawing Figures 
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LOCK TUMBLER CYLINDER PICKING ALARM 

BACKGROUND 

The prior art contains many examples of locks that 
are intended to actuate an electric alarm circuit when 

there is an attempt to pick the lock, or when a key is 
left in the lock. Those prior locks generally utilize a 
lock tumbler or a special part within the keyway of the 
lock to actuate the alarm circuit when moved by a key 
or instrument that is inserted into the keyway of the 
lock. There is a considerable demand today for locks 
of that kind, but the prior locks are not entirely effec 
tive for the purpose because in many cases a skilled 
person finds it possible to avoid or to minimize actua 
tion of the alarm while proceeding to pick the lock 
tumblers. We now contribute by our invention a novel 
lock assembly offering an extremely effective alarm 
function that will be most difficult or impossible to cir 
cumvent when there is an attempt to pick the lock. 

SUMMARY OF THE INVENTION 

Our inventive concept will be well utilized in a lock 
cylinder assembly having a rather usual arrangement in 
which there is a key plug whose movements are con 
trolled by a series of tumblers. A front portion of the 
key plug has an opening that forms an entrance through 
which a key will be inserted into a longitudinal keyway 
in the key plug to control the tumblers. We particularly 
equip the cylinder assembly with a keyway guard mem 
ber that normally is in position extending across the 
keyway entrance opening on the front portion of the 
key plug, and that -will move away from the position 
when a key or other instrument is inserted through the 
opening. We then equip the guard member with switch 
actuating means that will actuate an electric switch to 
offer an alarm signal when the guard member moves 
from its normal position across the entrance opening of 
the keyway. 
The novel contribution of our invention will make it 

possible to construct a lock cylinder assembly that will 
offer an electric signal prior to control of any one of the 
lock tumblers by a picking instrument that may move 
into the keyway. This is of importance, because we be 
lieve that the full effect of a picking alarm cannot be 
achieved with certainty when a picking instrument first 
must be present in the keyway in order to actuate the 
alarm. 
As a preferred feature, the guard member of our in 

vention is a shutter that normally closes the keyway en 
trance opening, and that must move to actuate the 
switch so as to offer an alarm signal before an instru 
ment can move toward the tumblers in the keyway. 
So that there need be no actuation of an alarm when 

the proper key moves through the keyway entrance 
opening, the alarm circuit may comprise a time delay 
actuated by the alarm signal and withholding operation 
of an alarm for a time that is sufficient to permit use of 
the proper key. 
As a further feature, the guard member or shutter 

will actuate the electric switch through means that en 
able the switch to move to unactuated position when a 
key moves the key plug in a release direction. Then 
there need be only a brief alarm signal incidental to use 
of a proper key, enabling the alarm circuit to have a 
time delay of a duration so short that merely a short 
alarm signal will operate the alarm, thus giving almost 
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2 
immediate warning when a person prepares to pick the 
lock tumblers. 
We have thus outlined rather broadly the more im 

portant features of our invention in order that the de 
tailed description thereof that follows may be better 
understood, and in order that our contribution to the 
art may be better appreciated. There are, of course, ad 
ditional features of our invention that will be described 
hereinafter and which will form the subject of the 
claims appended hereto. Those skilled in the art will 
appreciate that the conception on which our disclosure 
is based may readily be utilized as a basis for the design 
ing of other structures for carrying out the several pur 
poses of our invention. It is important, therefore, that 
the claims be regarded as including such equivalent 
constructions as do not depart from the spirit and scope 
of our invention, in order'to prevent the appropriation 
of our invention by those skilled in the art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the drawings: 
FIG. 1 shows a perspective view of a lock tumbler 

cylinder assembly utilizing our invention; 
FIG. 2 shows a front end view partly' in section on the 

broken line 2—2 in FIG. 3; 
FIG. 3 shows a plan view partly in section on the line 

3—3 in FIG. 2; 
FIG. 4 shows a perspective view of the shutter for the 

keyway entrance opening; 
FIG. 5 shows a block diagram of an alarm circuit con 

nected to the switch of the cylinder assembly; 
FIG. 6 shows parts of FIG. 2 but illustrates key opera 

tion of the key plug; 
FIG. 7 shows a partly sectional plan view of a further 

form of the invention; 
FIG. 8 shows a partly sectional plan view of a form v 

in which there is a pivotal shutter and 
FIG. 9 shows a key that may be utilized when desired. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now more particularly to FIG. 1 of the 
drawings, our cylinder assembly is indicated generally 
by the numeral 10, and includes a cylinder 11, a key 
plug 12 mounted for rotation in a bore of cylinder 11, 
and an electric switch 13 mounted on a recessed outer 
portion of cylinder 11. 
For purposes of disclosure, FIG. 3 shows the key plug 

12 equipped with a rather usual series of pin tumblers 
14 to which access may be had through a longitudinal 
keyway 15 in the key plug. The particular type of tum 
bler is not important to an understanding of the inven 
tion, and it is merely necessary here to know that tum— 
blers 14 normally lock key plug 12 against rotation in 
cylinder 1 1 and should move to release position only by 
use of a proper key. Nevertheless, as with other types 
of tumblers, tumblers 14 may bevulnerable to a person 
‘who manipulates a picking instrument in the keyway 
15, as will be understood. 
In our invention, the key plug 12 comprises a front 

portion 16 having an opening 17 that forms anentrance 
to the keyway 15, and mounting a shutter 18 that forms 
a guard member for the opening 17. The front portion 
16 of the key plug is recessed to accept the shutter 18 
at one side of the keyway entrance opening 17, and is 
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formed with a groove 19 engaging a rib 20 on the shut 
ter so as to guide the shutter for sliding in a transverse 
direction relatively to the entrance opening 17. A scalp 
or cover member 21 is secured on the front portion 16 
of the key plug, in effect forming an integral part of the 
front portion and holding the shutter 18 in assembled 
relation. The shutter 18 has an end portion 22 of a size 
substantially corresponding to the dimensional area of 
the keyway entrance opening 17, and closing that 
opening when shutter 18 is in a normal position. A ta 
pered surface 23 on shutter 18 will enable a key K to 
slide the shutter from its normal position so that the key 
may pass into the keyway 15, as indicated in dot and 
dash lines in FIG. 3. 
The rib 20 of the shutter 18 has a switch actuating 

part 24 that will move in a clearance space 25 in cylin 
der 11 when shutter 18 slides from its normal position 
closing the keyway entrance opening 17. The clearance 
space 25 is extended to form a circular inner groove 26 
in cylinder 11. That groove 26 will offer clearance for 
rotation of the switch actuating part 24 of the shutter 
when key plug 12 rotates as shown in FIG. 6. 
The switch 13 includes a contact‘ spring arm 27 nor 

mally in open circuit relation to a contact arm 28, and 
having an actuating part 29 in opposed relation to the 
actuating part 24 on the shutter. The arrangement is 
such that spring arm 27 presses the shutter 18 to its 
normal position, and will yield so that the switch 13 will 
close a circuit when shutter 18 moves from its normal 
position, as shown by dot and dash lines in FIG. 3. Now 
when a key K rotates key plug 12, as shown in FIG. 6, 
the actuating part 29 on the spring arm 27 of the switch 
will move into clearance space 25 while the actuating 
part 24 moves in groove 26, so that switch 13 will be 
in open circuit unactuated position. Thereby the shut 
ter 18 can effect an alarm signal that has a short dura 
tion, and the importance of this will appear as the de 
scription proceeds. 
Referring now to FIG. 5 of the drawings, the numeral 

30 indicates an electric time delay circuit connected to 
a current source 31, and controlled by an alarm input 
signal that will be applied when a circuit is completed 
through the contact arms 27, 28 of switch 13. We be 
lieve that it will be unnecessary to describe details of 
delay circuit 30 because those details will be within the 
skill of a person who is familiar with the electrical art. 
It is merely necessary to know here that the delay cir 
cuit 30 is a type having a time cycle running so long as 
there is an input signal, and cancelling the entire cycle 
when the input signal ceases. When switch 13 applies 
an input signal for a predetermined time, the time delay 
30 will offer a signal that actuates a holding circuit 32 
powered by the current source 31. Once actuated, 
holding circuit 32 will energize and maintain an alarm 
33 energized. 
To review the operation of the invention, _it will be 

seen that the shutter 18 normally extends across and 
" closes the keyway entrance opening 17, obstructing ac 
cess to the keyway 15 so that shutter 18 must move 

7 from normal position before any one of the tumblers 14 
can be moved by an instrument that may be inserted 
into the keyway, whether it be a proper key, an im 
proper key. or a picking instrument. The movement of 
the shutter 18 will immediately actuate switch 13, start 
ing the predetermined time cycle of time delay 30. That 
time cycle will have a predetermined duration that may 
be rather short because a key that moves the shutter 
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4 
18, if a proper key, will be able to rotate the key plug 
12 so that switch 13 very soon moves to unactuated po 
sition, cancelling the time cycle. Being of short dura 
tion, the time cycle will allow insufficient time to pick 
any one of the tumblers, should the instrument that is 
present in the keyway be a picking instrument, and the 
alarm 33 will be actuated. Should the instrument be a 
key but not a proper one, it cannot rotate the key plug 
12 and therefore the alarm will be actuated if the per 
son using the key does‘ not soon recognize that it will 
not operate, or if he takes the time to attempt release 
by vibrating the key. 
Thereby our invention will offer an alarm that will 

very effectively indicate an improper attempt to oper 
ate a lock cylinder. It is important to observe also that 
the invention will be utilized effectively in those cases 
in which it is desired that there be an alarm that oper 
ates when a key is improperly left in the keyway. Thus, 
a key remaining in the keyway 15 will hold switch 13 
in actuated position, causing alarm 33 to operate unless 
the key is promptly withdrawn from the keyway. In 
such cases it may be preferred that the alarm 33, should 
cease operation when the key has been withdrawn. and 
therefore we do not wish to limit our invention by a 
holding circuit. 
FIG. 7 shows a further form of the invention, in 

which a cylinder assembly 110 comprises a shutter 118 
for the keyway entrance opening 117, and held assem 
bled by a relatively thick cover member 121. That 
cover member 121 is riveted in position forming an in 
tegral part of the front portion 116, and has an opening 
which forms a part of the entrance opening 117. The 
cylinder 111, switch 113, tumblers 114 and keyway 
115 may be quite similar to those already described, 
and the shutter 118 is mounted to slide in a clearance 
space on the front portion 116 of the key plug 112. 
The shutter 118 has an ‘end portion 122 that closes 

entrance opening 117 in the normal position of the 
shutter, and an opposed ‘end 124 of the shutter is 
formed to lie some distance inwardly from the periph 
eral surface of key plug 112. The end 124 of the shutter 
forms an actuating surface for moving a part 129 on 
switch arm 127 so as to actuate switch 113. The front 
portion 116 of the‘key plug is formed with a circular 
clearance groove 126a that enables switch arm 127 to 
move to unactuated position when key plug 112 ro 
tates, and cylinder 111 has an inner groove 126 offer~ 
ing clearance for shutter 118. 
FIG. 8 shows a form of the invention in which a cylin 

der assembly 210 has a shutter 218 that is mounted for 
pivotal movement. Shutter 218 has a portion 222 nor 
mally closing the keyway entrance opening 217 on a 
front portion 216 of key plug 212, and is mounted 
through pivot means 219 on the front portion 216. The 
shutter portion 222 normally rests against the inner sur 
face of a scalp 221, and the shutter has a cam portion 
224 coacting with the actuating lever 35 mountedv on 
key plug 212. Switch 213 has an actuating part 229 ex 
tending normally within the periphery of key plug 12 
and in opposed relation to lever 35. An instrument that 
may be inserted through the keyway entrance opening 
217 will rotate the shutter 218, which then will act 
through lever 35 to actuate the switch 213. A circular 
groove 226a in the periphery of the front portion 216 
of the key plug will enable switch 213 to move to unac 
tuated position when key plug 212 rotates, as in the 
constructions already described. 
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In some instances where the invention is utilized, it 
may happen that the switch on the cylinder will be ac 
tuated during rotating movement of the key plug, due 
to a movement of the back of the key against the actu 
ating part of the switch. Where that will happen, and 
will be objectionable, the keys to be used may be 
formed as shown in FIG. 9. Thus, the back edge of a 
key L will be cut to form a notch 34 that will be in 
aligned relation to a clearance groove, as for example 
the groove 126a in FIG. 7, so that the key when rotat 
ing will not engage the actuating part of the switch. 
We believe that the construction and operation of 

our novel lock tumbler cylinder assembly now will be 
clear, and that the advantages of the assembly will be 
understood. Our cylinder will offer an alarm signal at 
the moment when any key or other instrument moves 
through the entrance opening of a keyway and before 
the key or instrument can engage any one of the tum 
blers in the cylinder. In effect, the mere presence of an 
instrument in the keyway will cause an alarm signal. 

' Thereby we enable an alarm to operate with certainty 
to indicate an attempt to pick the lock tumbler, and be 
fore the attempt can succeed. Nevertheless, the alarm 
signal need not operate an alarm should the instrument 
be a proper key. It is believed, therefore, that the very 
considerable value of our invention will be fully appre 
ciated by those skilled in the art. 
We claim: 
1. In a lock tumbler cylinder assembly having a key 

plug that is mounted for movement in a bore ofa cylin 
der, a front portion of the key plug having an opening 
that forms an entrance to a longitudinal keyway in the 
key plug, and a series of plug locking tumblers in posi 
tion rearwardly of the front portion on the key plug and 
controlled by a key that may be inserted through the 
keyway entrance opening into the keyway, the im 
provement that comprises a movable keyway guard 
member extending across said keyway to substantially 
cover the entire opening of said keyway in a first posi 
tion and being movable by the insertion of said key to 
a second position away from said keyway to provide ac 
cess to said keyway for said key, said guard member 
normally being spring pressed to said ?rst position ex 
tending across said keyway entrance opening, means 
mounting said guard member to yield from said first po 
sition to said second position in a direction transverse 
to said entrance opening on the cylinder assembly 
when an instrument is inserted through said opening 
into the keyway, an electric switch mounted on an 
outer portion of the cylinder, and actuating means 
through which said guard member acts when yielding 
to actuate said switch for offering an electric alarm sig 
nal prior to control of any one of the tumblers by said 
instrument that may be inserted into the keyway. 

2. In a lock tumbler cylinder assembly having a key 
plug that is mounted for movement in a bore of a cylin 
der, a front portion of the key plug having an opening 
that forms an entrance to a longitudinal keyway in the 
key plug, and a series of plug locking tumblers in posi_ 
tion rearwardly of the front portion on the key plug and 
controlled by a key that may be inserted through the 
keyway entrance opening into the keyway, the im 
provement that comprises a keyway guard member 
normally spring pressed to a position extending across 
said keyway entrance opening, means mounting said 
guard member to yield in a direction transverse to said 
entrance opening on the cylinder assembly when an in 
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6 
strument is inserted through said opening into the key 
way, an electric switch mounted on an outer portion of 
the cylinder, and actuating means through which said 
guard member acts when yielding to actuate said switch 
for offering an electric alarm signal prior to control of 
any one of the tumblers by an instrument that may 
move into the keyway, said guard member being a shut 
ter mounted on said front portion of the key plug and 
comprising a portion that has a size substantially corre 
sponding to the dimensional area of the keyway en 
trance opening and closing said opening when the shut 
ter is in its position extending across said opening. 

3. The invention set forth in claim 2 in which the 
switch actuating means comprise portions mounted on 
said key plug and said cylinder and coacting to actuate 
the switch upon yielding movement of said shutter from 
a position closing the keyway entrance to a position 
opening the keyway entrance. 

4. The invention set forth in claim 1 in which the 
switch actuating means comprise portions mounted on 
said key plug and said cylinder and coacting to actuate 
the switch upon yielding movement of said guard mem 
ber from said first position extending across the keyway 
entrance to said second position opening the keyway 
entrance. 

5. The construction set forth in claim 4, in which the 
front portion of the key plug has means mounting one 
of said coacting portions of the switch actuating means 
to move with the key plug and out of coacting relation 
ship to another of those portions when the key plug 
moves in the cylinder bore. 

6. The invention set forth in claim 5, there being 
clearance spaces accepting said coacting portions of 
the switch actuating means on the key plug and cylin 
der, and one of said clearance spaces having an ex 
tended portion accepting one of said coacting portions 
so as to enable the switch to move to unactuated posi 
tion when those portions move out of coacting relation 
ship. , I 

7. The construction set forth in claim 6, in combina 
tion with an electric alarm circuit connected to said 
switch and including a time delay effecting operation of 
an alarm device when said switch maintains an offered 
alarm signal for a predetermined period of time, so that 
an instrument that moves through the keywayyentrance 
opening without rotating the key plug in said predeter 
mined period of time will cause the alarm device to op 
erate while a key that rotates the key plug within said 
predetermined period of time need not cause said de 
vice to operate. 

8. The invention set forth in claim 6 in which said 
guard member is a shutter comprising a portion that 
has a size substantially corresponding to the dimen» 
sional area of the keyway entrance opening and closing 
said opening when the shutter is in its position extend 
ing across said opening. ' 

9. The invention set forth in claim 2 in which the 
front portion of the key plug has a groove in which said 
shutter is assembled, and a cover portion retaining said 
shutter for sliding relative to its entrance closing posi 
tion in said groove of the front portion. 

10. The invention set forth in claim 9 in which a sur 
face on said shutter forms a portion of the switch actu 
ating means, and said switch having a spring arm 
against which said surface presses to actuate the switch 
upon yielding movement of said shutter from its posi 

. tion closing the keyway entrance opening. 
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11. The invention set forth in claim 2, wherein said 
means mounting said guard member includes means 
mounting said shutter for pivotal movement relative to 
its position closing the entrance opening on the front 
portion of ‘the key plug, and further including a cover 
portion overlying said shutter on said front portion. 

12. The invention set forth in claim 11 in which said 
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switch actuating means comprise a cam surface on said 

shutter, and said switch having a spring arm moved by 
pressure applied through said cam surface to actuate 

the switch upon pivotal movement of said shutter from 

position closing the keyway entrance opening. 
* * * * >|= 
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