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[57] ABSTRACT

A door lock assembly is provided which has particular
utility in hotels and motels, and in other places where
a change of occupancy frequently occurs. The assem-
bly includes removable logic inserts which change the
lock tumbler settings for each change of occupancy.
In the embodiment to be described, multiple logic in-
serts are provided which permit the lock to be oper-
ated by different independent keys, each logic insert
being independent of the others, and each being inde-
pendently changeable. For example, three logic inserts
may be used for the lock in a motel, to render the lock
accessible to three different keys, namely, a guest key,
a maid’s key, and a master key. A mechanism is in-
cluded in the lock, in the embodiment to be described,
which may be actuated by the occupant within the
room to prevent operation of the lock from the out-
side by one or more groups of the independent keys,
for example, by any key but the master key when pri-
vacy is desired.

8 Claims, 4 Drawing Figures
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1
LOCK ASSEMBLY

BACKGROUND OF THE INVENTION

Although, for purposes of clarity, the specification
herein will be directed to the utilization of the lock of
the invention in hotels and motels, it will become evi-
dent as the description proceeds that the lock has gen-
eral utility, for example, in institutions, industrial
plants, government facilities, and so on. where changes
in the locks are required with some frequency. and
where master keying is employed.

Tremendous problems have arisen during recent
years involving theft prevention in hotel and motel
rooms due to the unauthorized use of the keys issued
to guests and maids. Such keys are often lost, stolen, or
otherwise find their way into the hands of thieves. The
problem is aggravated because the prior art hotel keys
normally carry identifying tags giving the thief exact in-
formation as to the name of the hotel, its address, and
the room number to which access may be gained by use
of the particular key.

Although the guest keys used in conjunction with the
fock of the present invention may also carry the name
and address of the hotel and the room number, the in-
formation is valueless because the key will no longer fit
the lock of the specificd room, because the lock mech-
anism is changed for each occupancy. The key itself
may be disposable, and. because of that, and as an
added feature. it can be imprinted with the guest's
name or initials for proper identification when the
guest requests his key at the desk during his stay at the
motel.

When the lock of the invention is used in hotels or
motels. it has an added advantage in that the maid can
remove the previous guest’s logic insert from the room
after it has been made up following a check-out. She
can then insert a special insert which will fit the bell-
man's key as he escorts a new guest to the room. This
assures that the room will become available to the new
guest, only after it has been made up and is ready for
occupancy. The bellman can then replace the special
logic insert with the logic insert issued to the new guest.

It is preferable that the independent inserts in each
lock. which condition the lock to receive the maid’s
key and the master key, are not readily removable. This
is in order that the lock may be rendered tamper-proof.
In this way, the lock is accessible only to the master
key, and those aspects of the lock are not under the
control of the guest, or of the maid.

The basic purpose of the lock of the present inven-
tion, therefore, is to provide an assembly which is set
to match a new key for €ach new occupancy of the
room. Specifically, as described above, each lock is set
by inserting a guest logic insert into the lock on the in-
side of the door. The guest logic insert then establishes
u certain pattern in a first group of tumblers within the
lock, and this pattern is matched by a second group of
tumblers only when an appropriate key is inserted in
the lock which has the capability of causing the second
group of tumblers to assume a pattern which comple-
ments the pattern of the first group. With such a mech-
anism. cach lock becomes operative only when it has
received the appropriate logic insert, and at that time,
the lock is conditioned only to operate in conjunction
" with u key corresponding to that particular insert. The
lock of the invention is flexible, since it may provide
that any particular key-logic insert combination may be
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used in conjunction with any door in the establishment.

Since the tumbler characteristics of the lock of the
invention may be changed at will, merely by issuing a
new key-insert combination, the problem of lost keys
is solved, and each guest has the security of knowing
that there are no old keys to the lock of his room which
may be in the hands of unauthorized persons. Another
advantage of the lock assembly of the invention is that
the lock is capable of operation by meuns of relatively
inexpensive and disposable logic inserts, and by incx-
pensive and disposuble keys.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic representation showing in per-
spective the lock assembly in accordance with one em-
bodiment of the invention;

FIG. 2 is a representation of an appropriate card-like
key which may be issued to a guest to operate the lock
of FIG. 1, when an appropriate mating guest logic
member is inserted into the lock from the inside of the
room to set the lock tumblers to a particular configura-
tion;

FIG. 3 is a top section showing a lock assembly con-
structed to incorporate the concepts of the embodi-
ment of FIG. 1; and

FIG. 4 is a side section of the assembly of FIG. 3,
taken essentially along the line 4—4 of FIG. 3.

DETAILED DESCRIPTION OF THE ILLUSTRATED
EMBODIMENT

The lock assembly of FIG. 1 includes a usuul door uc-
tuating mechanism which, in turn, includes an inside
knob 10, an outside knob 12, and a shaft 14 intercou-
pling the two knobs. In accordance with usual prior art
practice, the inside knob 10 is coupled to a latch 16, so
that the latch may be operated whenever the knob 10
is turned in either direction. The outside knob 12 is
coupled to the latch 16 through a cam 18, and is capa-
ble of operating the latch only when the cam 18 can
turn. In the assembly of FIG. 1, the cam 18 is enegaged
by a bolt 20, so that it can turn only when the bolt is
freely slidable along a particular path.

A first tumbler means 22 is disposed in the path of
the bolt 20, and it comprises a stack of individual leaf
members. Each leaf in the stack is shaped to define a
tongue 22a on the side of the stack remote from the
bolt 20, as shown. A plurality of springs 24 bias the in-
dividual leaf members of the tumbler means 22 into a
transversely aligned position, as shown in FIG. 1. How-
ever. when a guest logic member 26 is inserted through
an opening in the lock on the inside of the door, a pat-
tern of teeth on the forward edge of the logic member
shifts selected ones of the transverse leaf members of
the tumbler means 22 to various displaced positions.

As the bolt 20 moves to the right in FIG. 1, it carries
with it the tumbler means 22. A second tumbler means
28 is disposed in the path of the tumbler means 22.
Each leaf member of the tumbler means 28 defines a
groove section 28a on the side of the tumbler means 28
facing the tumbler means 22, and this groove receives
the tongue section 22a of the tumbler means 22, only
when the displaced leaf members of the tumbler means
28 complement the displaced leaf members of the um-
bler means 22. The leaf members of the tumbler means
28 are biased to a normally transverse aligned position
by a plurality of springs 30. However, these leaf mem-
bers may be displaced transversely when a key 32 is in-
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serted into a keyhole formed in the lock outsrde of the
door. S
The key 32 may. g
member with-a pattern’ ‘of teeth’ formed on tts forward

edge. It will be apprecrated that'when- the pattern’of

teeth on the key 32 is ‘related to: the pattem ‘of teeth on

the logrc ‘member 26, such ‘that the: dlsplucement ‘of

leaves in’the tumbler. means: 28’ complements the dis-
placement of leaves in the tumbler means 22, the tum-
bler means 22 will be free to'move to the right in FIG.
1, as it is actuated by the bolt 20, with’ the lrregularly-
shaped tongue portion'22a being recelved in'the com-
plementing lrregularly-shaped groove portron 284,

The key 32 may, for example; be'a guest key which L
as shown in FIG. 2, is in the form of a card having teeth -

on its forward edge which must-complement the tecth

of the guest logic. member 26 in order for the lock to.
be operated. As noted, when an appropriate match i . -

achieved between the transverse settings of the leaves
of the tumbler means 22 and of the tumbler mcans 28,
movement of the tumbler means 22 into the tumbler
means 28 is permltted so that the door may be opened.
The tumbler means 22 and 28 are normally biased
away from one another along the aforesaid path by ap-
propriate sprines, such as springs 34 and 36,

As explained ahove, when a guest checks into the
motel or hotel, he is issued a guest logic member 26 and

a mating guest key 32, Then he, or the bellman, inserts -
the guest logic member 24 into an inside opening in the -
lock of the room allocated to the guest, thereby condi- .

tioning the lock to te operated by the insertion of the -
mating guest key 32 into the outside keyhole of the ' -

lock, so that the guest may subxequently gam access to
his room.

In the emhodiment of l"l(‘. l, a thlrd tumbler means -
40 is provided in the path of the tumbler mieans 28, The
tumbler means 40 also is formed of a stack of leaf mem-
bers which are biased into a transverse aligned position.

by appropriate springs, such as the springs 42. Each of

the leaf members of the tumbler tneans 40 is formad to -

define a tongue section 40A. This tongue section Is re-

ceived in a mating groove section 2Rh of the tumbler -~

means 28, only when the positions of the transversely

displaced leaves of the tumbler means 40 complements
the position of the displaced leaf members of the tum- .-
bler means 28..Unless such a match is achieved, the .
tumbler means 40 preverits movement of the tumbler .
means 28 along the path. The tumbler means 28 and 40,

may be biased in opposrte drrectlons by a
springs, such as springs 44 and 46,
1t will be appreciated, ‘therefore, that when'a match

is achieved between the tumhler means 22'and the tum- ’
bler means 28, the tumbler means 22 is free to move Lt

along its path into engagement with the tumbler means

28, so that the door may be opened At that time,’
movement of the tumblér means 28" ‘along the path’is

prevented by the unmatched tumbler means 40.0n the

other hand, when a match is achieved between the tum-
bler means 28 and the tumbler. means 40, movementof =
the bolt 20 causes the unmatched tumbler means 2210

move the tumbler means 28 into engagement with the

tumbler means 40,. so that again the door may be.
opened, this being due to a completely independent in- -

terrelationship between the key operating the tumbler
means 28, and a further key operating the tumbler
means 40,

The purpose of the: addrtlonal tumbler means 40 is to
_permit access to-the ‘room by .a master key or by a
maid’s key. ‘each of which is independent of the partic-
lar key issued to the guest. The leaf members of the
‘tunibler means 40 may be set, for example, to a particu-
“lar. displaced . confi iguration. by means of a maid logic
iember; 48 which, together with a master logic mem-
‘ber 49 is mounted on a lever 51 within the lock assem-
y. The' lever 51.is pivoted at a pwot point X, and 3
0 oved by an actuating bar 53 which is attached to one
',end of the lever 51 and which protrudss through the
‘front side of the lock to be term'n.nted by sn operating

'~When it'is desrred to operate the lock by t2 maid’s
_Sj»key. ‘the knob 55 is pushed. so 25 to remove the master
++ logie. member 49 from the lock and to irscrt the maid's
= Jogic member 48 into the lock, Than, the 'ank iz condi-
tioned: for operation by the maid's kay, Altsrnntzly,
‘when itis'desired to condtion tha lock for onaration by
0’ the master key, the knoh 55 is pulled, which nivets the

-lever §1 about the pivot point X to remove the maid

-, logic from the tumbler mear:s 40, and to insert *h2 w23

- ter logic member 49, This conditions tl.e lack tor oper
ation by the master log.c memkber.
* Afurther lever 57 is coupled to the atharaid of the
lever 81, and is pivoted a* a pivot paint Y, The l2vee 57
- . is operated by a pusl-lwttm 30 wngide of the ro~a
which can be pushed in to a latched pn"mon *n !ock out

"the maid logic *:umber 48 and ¢ Lusk in 2he aimster
losic’memher 49, This action lecks the bar 33, e *pul
the maid.is no lznger capahle of inzerting the raid
* logic member 48 into the lock, and the luck con odly
be aperated by a master key which matclies th2 msster
logic' member 49. Tha pushbuttan S is courled to the
35 door mechaniam in a ueual marner, £o that itr lacch s
~ releaged whensver the deor i3 closad 70 e aatuiet
" leavesithe:room,
* 'fhe: guest-key shown in FIG. 2 inrcliss thi room
number to which the key is currently issned which may,
for example, be attached tothe key by vn ddhesive
" sticker A, The kcy may be disprsable, as mentioned
. above; in which event, sach time the guest checks ont
of the hotel, the key and the associated guest logic
‘member 26 is discarded. When a new guest checks into
“the hotel, he is issued a key, such as the guest key 32,
> and his room number is affixed to the key by the athz-
-sive sticker' A, The bellmen is a'so iseued a rizthing
; ,guest ‘logic’ member 26. Then, as the guest enters his
room the bellman inserts the guest logic membar 26
 the‘inside slot in the lock of his room and, thereaf-
can’ opcrate his louk by bis puest %oy,
As shovin'in FI(3, 2, the guest rizv siza bic neme on
- the kcy when' ‘he cheocks ‘out, and "s check-out date
may be-entered on the key. The forward edge of the
“key contains ‘appropriate teath, so that it can displace
* the leaf members of the tumbler means 28 to the anpro-
-4 priatd transvem positions ‘to ‘complement the dis-
placed positions of the tumbler means 22 to permit the
door to be opened, When the gitest checks ont of the
hotel, he may take his gest key 32 with him, or throw
- it away. Then, as descrihed above, aftsr the room has
" been ‘made up for a new fuest, the maid may remove
the old guest logic mcmber 26 from the lock, and re-
placeit witha bellman logic mamber which will match
the lock with the bellman's key.

On check-in, the bellman replaces the bellman logic
member with the particular guest logic member 26 i
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sued to the guest. It the hotel service does not include

bellmen, the new guest logic member may be inserted.

into each lock by appropriate personnel, as the rooms.

6

coupled to said mechanical means for locking said third
logic member into engagement with said third tumbler

- means. .

become available, and matching guest Keys may then

be identified with respect to the various rooms, to be
issued to the guests as they check in.

As shown in FIGS. 3 and 4, the internal mechanism
of one embodiment of the lock assembly of the inven-

tion is enclosed in an appropriate lock casing §2 which, .

in turn, is mounted in an appropriate opening in the

hotel room door 54. As shown in FIG. 3, for example..

the shaft 14 between the knobs 10 and 12 is coupled to

the operating mechanism of the lock assembly through

an appropriate slip clutch 60, This clutch causes the
outside knob 12, for example, to rotate whenever ex-
cessive torque is applied to the knob in an effort to gain
unauthorized entrance into the room. Access for the
guest logic card 26 is gained through an inside slot des-
ignated 62, and the maid and master logic members are
mounted in a appropriate slot 66 for operation by the
bar 53, as described above.

The invention provides, therefore, an improved lock
assembly which may be set for each new occupancy of
a hotel room, or the like, and which has the additional
feature in that a maid may obtain access to the room
through the use of an independent key which operates
independent tumblers within the lock, or by a master
key. Also, provisions are made to permit the occupant
1o lock out the maid when he is in the room, if he so de-
sires. However, even though the maid can be locked
out of the room, the master key can still be used to gain
access to the room, which may often be desirable in the
case of an emergency.

It will be appreciated that although a particular em-
bodiment of the invention has been shown and de-
scribed, modifications may be made. It is intended in
the claims to cover. the modifications which come
within the spirit and scope of the invention.

What is claimed is:

1. A lock assembly including: a casing; a first plural-
ity of tumblers mounted in said casing and individually
settable to different positions established by a first logic
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member; a second plurality of tumblers mounted in .

said casing and individually settable to different posi-
tions established by a key, said tumblers of said second
plurality permitting movement of said tumblers of said
first plurality relative thereto only when the positions
of the tumblers of said first plurality have a predeter-
mined relationship with respect to the positions of the
tumblers of said second plurality; and a third plurality
of tumblers mounted in said casing and individually set-
table to different positions established by at least one
further logic member, said tumblers of said third plural-
ity permitting movement of said tumblers of said sec-
ond plurality relative thereto only when the positions of
the tumblers of said second plurality have a predeter-
mined relationship with the positions of said tumblers
of said third plurality.

2, The lock assembly defined in claim 1, and which
includes mechanical means for selectively moving a
second logic member and a third logic member into en-
gagement with the tumblers of said third plurality.

3. The lock assembly defined in claim 2, and which
includes a locking means mounted on said casing and
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"4, A lock assembly including: a casing: a bolt member
mounted in said casing and slidable along an axis in said

- casing; a first tumbler means mounted in said casing

and positioned on said axis adjacent said bolt member,
said first tumbler means comprising a stack of leaf
members individually slidable transversely to said axis
to positions established by a first logic member; second

‘tumbler means mounted in said casing and positioned

on said axis adjacent said first tumbler means, said sec-
ond tumbler means comprising a stack of leaf members
individually slidable transversely to said axis to posi-
tions established by a key, said second tumbler means
permitting movement of said first tumbler means along
said axis relative to said second tumbler means only
when the positions of the leaf members of said first
tumbler means have a predetermined relationship with
respect to the positions of said leaf members of said
second tumbler means; and a third tumbler means
mounted insaid casing and positioned on an axis adja-
cent said second tumbler means, said third tumbler
means comprising a stack of leaf means individually
slidable transversely to said axis in positions established
by at least one further logic member, said third tumbler
means permitting movement of said second tumbler
means relative to said third tumbler means only when
the positions of said leaf members of said second tum-
bler means have a predetermined relationship with re-
spect to the positions of said leaf members of said third
tumbler means.

5. The lock assembly defined in claim 4, and which
includes first spring means resiliently biasing said leuf
members of said first tumbler means transversely of
said axis to a transversely aligned position, and second
spring means resiliently biasing said leaf members of
said second tumbler means transversely of said axis to
a transversely aligned position.

6. The lock assembly defined in claim 5, and which
includes third spring means resiliently biasing said leaf
members of said third tumbler means transversely of
said axis to a transversely aligned position.

7. The lock assembly defined in claim 4, and which
includes first spring means resiliently biasing said first
and second tumbler members along said axis away from
one another, and second spring means resiliently bias-
ing said third and second tumbler means along said axis
away from one another.

8. The lock assembly defined in claim 4, in which one
of said first and second tumbler means is shaped to de-
fine a tongue section, and the other of said first and sec-
ond tumbler means is shaped to define a groove section
fgr receiving said tongue section only when the posi-
tions of the leaf members of said first tumbler means
match the positions of said leaf members of said second
tumbler means; and one of said second and third tum-
bler means defines a tongue section, and the other of
said second and third tumbler means defines a groove
section for receiving said last-hamed tongue section
only when the positions of the leaf members of said sec-
ond tumbler means compleinents the positions of said

leaf members of said third tumbler means.
» * * * L]



