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1

The present invention relates to circuit control
apparatus and, while it is not necessarily limited
thereto, the apparatus of the invention is particu-
larly suitable for use in connection with electri-
cally controlled lock apparatus.

It is a primary object of the present invention

to provide a novel form of removable key con~
trolled switch, the key being so designed with
‘regard to its functional features as to avoid de-
tection. Another object of the invention is to
provide a novel form of key controlled switeh
apparatus which is substantially foolproof, inde-
structible, yet quick and easy to operate with a
Properly designed key.

And another object of the invention is to pro-
vide a magnetic switch operating mechanism in-
cluding a control element or key the greater por-

-tion of which is non-magnetic and having con-
cealed -magnetic elements embodied therein so
that when the key is applied in a predetermined
relation to the switch apparatus operation of the
switch may be effected.

It is also an object of the present invention to
provide a novel form of key controlled switch
apparatus in which the key consists of a flat card
having concealed functional elements incorpo-
rated therein.

Another object is to provide g new and im- .

proved key for controlling magnetically operated

switch mechanisms having concealed magnetic -

elements embodied therein.
Further objects and advantages of the present
. invention will appear from the following deserip-
‘tion taken in connection with the accompanying
drawings while the features of novelty will be
pointed out with greater particularity in the
appended claims. o
In the drawings Fig. 1 is a front elevation of
the switch apparatus constructed in accordance
with one form of the present invention; Fig. 2 is
a top view of the apparatus; Fig. 3 is a.side ele-
vation of the apparatus; Fig. 4 is a Cross sec-
tional view taken along the line 4—4 of Fig. 2;
Fig. 5 is a diagrammatic view illustrating the elec-
trical connections for the apparatus illustrated in
Figs. 1 to 4 inclusive; Fig. 6 is g side elevation of a
key for use with the switch apparatus illustrated
in Figs. 1 to 4; Fig. 7 is a side elevation illustra-
ing a switch apparatus constructed in accordance
- with a further modification of the invention; Fig.
+8 is a cross sectional view taken along the line
'8—8 of Fig. 7; Fig. 9 is a schematic wiring dia-
- gram illustrating the electrical connections for
the switch apparatus shown in Figs. 7 and 8; and
- . Fig. 10 is a side elevation illustrating a key for use
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with the switch apparatus illustrated in Figs.
7 and 8. :
Referring now to the. drawings the invention
will be described with particular reference to an
electromagnetically controlled door latch ar-
rangement. In such an arrangement the door
latch includes a catch mechanism mounted with-
in the door casing which mechanism is provided
with a solenoid for tripping the cateh upon ener-

‘gization thereof in response to completion of the

energizing eircuit therefor., The switeh mecha-
nism of the present invention is designed in this
instance to be connected to the energizing circuit
for the solenoid whereby the door latch may be
released upon insertion of a key into the switch
housing. It will readily he understood by those
skilled in the art, however, that the switeh appa-
ratus of the present invention may be readily
adapted for a wide variety of applications and it
is to be kept in mind that the described embodi--
ment is merely by way of illustration and not by
way of limitation,

The switch of the invention comprises a face
plate 10 which may be of any suitable shape and
having an elongated, relatively narrow slot i
therein. Mounted behind the face plate and,
more particularly, behind the slot (1 thereof is a
housing comprising two relatively thin, closely
spaced apart, side walls 12 and 13 of non-mag-
netic material such as aluminum, brass or plastic
sheet. The walls 12 and 13 are spaced apart along
their upper, lower and rear edges by spacer strips
14. The housing defined by the walls 12, 13 and
the spacer strips 14 is secured to the face plate
10 at right angles with respect thereto, the space
between the walls 12 and i3 being aligned with the
slot 11 which provides access to such space,

One or more magnetic units are mounted upon
the housing with the end portions of the mag-
netic units extending relatively closely adjacent
the outer surface of one or the other of the walls
12—13, each of the magnetic units being op-
eratively connected to a corresponding circuit
controlling switch. As illustrated in the draw-
ings two such magnetic. units are shown, the
magnetic units in both instances being permanent
magnets. One permanent magnet I6 is shown
secured to an arm 15 pivotally mounted as at 11
upon a bracket member I8 secured to the upper
edge of the housing. Secured to the Jlowermost
end of the pivoted arm 15 is a movable contact
bearing finger 19 which is adapted to engage co-
operatively with an adjacent fixed contact bear-
ing member 21. In the specific embodiment
shown the housing including the walls 12—13 as
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well as the spacer members 14 are of insulating
material, such as plastic, so that the cooperating
contact bearing members Iay be mounted di-
rectly upon the housing without requiring any
other insulation therebetween. Circuit connec-~
tions may be made to the pivoted arm 1% through
a flexible lead 23 and directly to the fixed con-
tact bearing member 21. A second permanent
magnet £5 is secured to an arm 26 -which is in
turn pivotaily mounted upon a bracket support
27 secured to the upper edge of the housing.
movable contact beéaring finger 29 is secured to
the lower end of the pivoted arm 26 and which
is adapted cooperatively to engage with a fixed
contact bearing member 28 secured adjacent
thereto upon the lower portion of the housing.

A

[
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door, by inserting a foreign object of magnetic
material such as a knife blade, nail file or the
like into the slot 1{ the magnet 25 would be
attracted thereby to open the switch contacts
29— 28 and which would be held open so long as
the foreign object is extended into the slot
fi. Thus regardless as to whether or not the
permanent magnet i6 is attracted by the foreign
object the solenoid 31 controlling the door latch
is maintained de-energized.

Tt will be obvious that many different combina-

" tions and permutations may be effected by vari-
- .ously arranging magnetic control units at dif-

ferent points over the side walls of the housing
{or controfling switches of both open circuit and

- ¢losed ecircuit types and having matching key

The permanent magnets it and 25 are so hung ..

with respect to their pivotal supports that they
normally tend to swing away from the adjacent
housing walls and the corresponding switches
associated. with each are so designed that the
switeh 19——21 is normally open and the switch
29228 ‘normally «closed. ) S
Referring to Fig. 5 a wiring diagram. is there
shown including -a source of electrical ‘energy,
suéh as the ‘transtorraer secondary 39, which is
connected in series relation with the solenoid 34
of a door latch mechanism indicated -generally at
32 and switches 3—21 and 29—28. It will ‘be
Gbvious that as the swiich 19—21 is closed the
solenoid 31 will be energized jut if the switch
2998 sis opened simultaneously with closure of
{he contacts §9-—21 the solenoid will remain de-
senergized. : . :
The switch mechanism of the invention is.in-
tended to e controlled by a key in the form ofa
fiat card as dllustrated in Fig. 6. This card is
‘preferably of relatively durable -construction -and,

asshown, it comprises the central paper ‘portion -

35 which is covered on each of the opposite sides
with plastic sheet, the sheets being bonded in-
timately together around the edges of the paper
card 35 as-indicated :at 86. A magnetic element
81 is iconcealed within the card .and may consist
of a thin ‘piece ©of ‘magnetic ‘material such -as
-shim steel and which may be embedded between
superimposed ‘plies of paper forming ‘the -card
35. ‘The magneticelement 37 may be sufficiently
thin so that its presence .cannct be -detected by

inspection other than by mutilation :of ‘the card. ;

The magnetic element 37 is :s0 positiened with
regard Yo the location of the permanent magnet
46 so that when the card is imserted into the
slot 41 to its full sextent within the space be-
tween ‘the .side walls 12 -and 13 it ‘will-be posi-
tioned immediately adjacent the end of the per-
manent magnset whereupon the latter ‘will be
drawn toward the ‘housing wall 13" and effect
clesure of the switch contacts 19—21. The per-
manent magnet T6 is relatively small and so also
the magnetic -element 37 to increase the sensi-
tivity of the apparatus. In different locks the
permanent magnet 16 may be adjusted upwardly
rélative to the arm (5-and the supporting bracket
18 may alsobe variously adjusted upon the upper
-edge -of ‘the housing. Different cards would be
provided for each switch with the magnetic ele-
ment arranged therein in cooperative position
‘with respect to ‘the position of the permanent
‘magnet 186.

The permanent magnet 25, it will be noted,
is preferably of relatively large size and is mount-
ed adjacent the forward end of the housing so
‘that in the event one should attempt to effect

“-operation of ‘the switch, such as for opening the
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cards.  In Figs. 7T.and 8 is illustrated a still fur-
ther modification of the invention which includes
a combination of five interconnected magnetic
switch units. In this case the switch units 40, 42
and 81-are of the normally open gireuit type while -
switch ynits @4 and 43 are of the normally closed
circuit type. The face plate and heusing portions
are the same as previously described -and bear the
came reference characters. The switch-units are
for convenience illustrated as being all mounted
upon thesame’housing wall 13:and referring par-
ticularly to Fig. '8 the switch units each comprise
- lever 46 pivotally :suppoited within :a bracket
member 87 attached to the wall 18. A ‘small
permanent magnet %8 projeets :through a--coop-
erating opening within ke lever 46 and ‘is fixedly
.secured ‘therein such -as by soldering. The per-
manent magnet 48 is of a bar ‘type:and extends
at right angles with respect to ‘the ‘housing ‘wall
13. Due to the outwardly extending portion of
the magnet 48 the lever 48 is biased in 4 -direc-
tion away from the housing wall. The norrmally
open switches are further provided ‘with a ‘back~-
stop 48, the outward gmotion -of the normally
«closed switches being arrested by ‘engagement of
their switch contacts. The various switches are
all -connected in 'series circuit relation with the
‘source of €lectricdl-energy and the solenoid of the
door latch mechanism-as illustrated-diagrammat- -
jcally in Fig. 9. o .
The control card for use with the switch ar-
rangement-asiltustrated in Figs. 7:gnd 8is-shown
in Fie. 10 and which «card is provided with con-
_cesled magnetic €lements 51 arranged therein in
proper spaced relation so-as to coincide with the
position and arrangement -of the normally open
circuit switch units 40, 42 and 44. Upen inser-

tion .ot the -card 50 into the switch housing the

magnetic slements 51 will result in the attraction

- of the corresponding ‘switch units toward ‘the
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housing wall or to a closed circuit position there-
upon -establishing an -energizing circuit -for the
solendid. The ‘interlock switches ‘41 and 43 are
provided -as -a safely measure to preclude pick-
ing of the switch by insertion of a solid sheet ‘of
magnetic material through the slot or of-a card
‘having an arrangement of magnetic elements
‘therein -other than ‘that specifically provided ‘for
‘operating the switch mechanism.- ' -
“Ftwill he obvious that‘thekey -cards may bein-
certed into the switch housings in a plurality of
different relative positions but they nrust be in-
‘serted into the €lot in the face plate-of the hous-
ing ‘in g predetermined position to -effect -closure
-of the proper switches, It s contemplated that

* the key cards be provided with suitable -printed

métter ‘providing -an indication for the Tight edge
46 be héld up. In ‘the evemt that ‘the switch
‘mechanism ‘is ‘provided for contrelling the ‘@oor
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lock of a club quarters, for example, each of the
.club members may be provided with the custo-
mary membership card each bearing the mem-
-ber’s name and other pertinent data and to all
outward appearances resembling any other mem-
bership card. 'The magnetic elements are con-
cealed therein and embedded between the layers
thereof so as not to attract attention nor reveal
-the combination to the lock switch. The key
-cards being of relatively inexpensive construc-
tion may be reissued periodically such as upon
the beginning of a new fiscal year and the old
cards may be automatically rendered ineffective
for permitting access to the club quarters upon
expiration of the membership by readjustment of
the magnetic switches of the controller to corre-
spond with the newly issued membership cards.

Having described the invention in what are
considered to be preferred embodiments thereof

" it is desired that it be understood that the specific
details are merely illustrative and that the in-
" vention may be carried out by other means,

What I claim is: )

1. A switch device for use with an electromag-
netic lock apparatus including a source of elec-
trical energy, a lock mechanism including a sole-
noid, a circuit connecting said source to said
solenoid, said device comprising a housing hav-
ing a pair of relatively closely spaced apart par-
allel nonmagnetic walls, an elongated narrow slot
in an end wall of said housing providing access
for a card into the space between said walls, a
plurality of permanent magnets hingedly

-mounted on said housing and having their end

portions arranged in staggered relation adjacent !

the outer surface of one or the other of sald
walls, a switch operatively connected to each of
said magnets and adapted to be connected in
" said circuit, certain of said switches being of the
normally open type and others being of the nor-
maily closed type, said switches being connected
- together in series relation, a card including a
plurality of staggered magnetic elements em-
bedded in a hidden manner within said card, said
magnetic elements being so arranged within said
card whereby upon insertion of said card into
- said slot one of said magnetic elements  will bhe
located adjacent the end portions of each of said
rermanent magnets connected to said normally
open switches ~ whereby - said normally open
switches will be closed.

2. A switch device for use with an electro-
magnetic lock apparatus including a solenoid
lock mechanism, a source of electrical energy,
a.circuit connecting said source to said solenoid,
said device comprising a housing including a pair
of ‘relatively thin spaced apart parallel non-
‘magnetic walls, a slot through an end wall of
said housing providing access to the space be-
tween said walls, a plurality of masgnetic units
movably mounted adjacent the outer surface of
said walls, a plurality of switches adapted to be
connected in said circuit, certain of said switches
being of the normally open type and others being
of the normally closed type, each of said switches
being operatively connected to a corresponding
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connected to normally open switches for effect-
ing completion of said circuit. '
~ 3. The combination of a membership identifi-
cation card and a door lock controller, said card
being adapted to serve also as a key for gaining
admission to premises through a door normally
restrained in a locked condition by an electrically
controlled lock mechanism, the lock mechanism
being operated to the door releasing condition
upon mere insertion of said membership ecard
while held in a predetermined position into a -
slot in said controller, said controller comprising
an elongated housing including s pair of rela-
tively closed spaced apart parallel walls of non-
magnetic material, said slot being provided in
one end of said housing and communicating in
aligned relation with the space between said
walls, a plurality of series connected switches
adapted to be connected in a control eircuit for
said lock mechanism, a plurality of actuating
means, each of said actuating means operatively
connected with a corresponding one of said
switches, each of said actuating means including
a permanent magnet, said magnets being ar-
ranged in a predetermined pattern on one of
said parallel walls over an area limited to the
extent of. coverage by said card when inserted
in proper position through said slot, the contacts
of at least one of said switches connected in said
control circuit as to require actuation of the
actuating means connected therewith for condi-
tioning said circuit for effecting releasing opera-
tion of said lock mechanism, said membership
card including indicia means thereon for identi-
fying the proper position thereof for the insertion
of said card into said slot, said card being of
a nonmagnetic material and having one or more
relatively  small magnetic elements attached
thereto, the number of said magnetic elements
and the arrangement thereof on said card cor-
responding to the number and pattern of ar-
rangement of said permanent magnets required
to be influenced for actuation of those switches
required to be-actuated for effecting lock re-
leasing operation. o .
4. The combination of a membership identifi-
cation card and a door lock controller, said card
being adapted to serve also as g key for gaining
admission to premises through a door normally
restrained in a locked condition by an electrically
controlled lock mechanism, the lock mechanism
being operable to the door releasing condition
upon mere insertion of said membership card
held in a predetermined position into a slot pro-
vided in said controller, said controller com-
prising an elongated housing of nonmagnetic
material including a pair of relatively closely
spaced apart parallel walls, said housing having
a slot in one end thereof providing access to the
space between said walls, a switch adapted to be
connected in a control circuit for said lock
mechanism, a magnetic unit mounted on one of
said walls and operatively connected with said

- .switch, said membership card having indicia

one of said magnetic units for actuation thereby, -

said switches being connected together in series,
-a control card having a plurality of concealed
. magnetic elements embedded therein, said mag-
_netic elements being so spaced within said card
so that upon insertion of said card in a pre-
- determined manner into said slot each of said
elements will be positioned immediately adja-
_eent corresponding ones of said magnetic units

70
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5 means thereon for identifying the proper position

thereof for insertion into said slot, said member-
ship card being principally of nonmasgnetic ma-
terial and having a relatively small magnetic
element attached thereto at such a point so that
upon insertion of said card while held in said
proper position through said slot said magnetic
element will be positioned closely adjacent said
magnetic unit for effecting operation of said
switch.

5..The combination of a membership identifi-
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cation card and a door lock controller, said card
being adapted to serve also as a key for gaining
admission to premises through a door normally
‘restrained in a locked condition by an electrically
controlled lock mechanism, the lock ‘mechanism
peing operable -to ‘the releasing condition upon
mere insertion of said membership card while
‘held in a predetermined position info a slot ‘pro-
vided in said controller, said controller compris-
ing an”elonga;’ted housing including a pair of
relatively closely spaced apart parallel walls, said
housing having a slot in one end ‘providing access
to ‘the- space ‘between sald walls, a plurality of
series connected switehes adapted to be connected
in = control eircuit for said ‘lock ‘mechanism,
actuating means operatively connected with each
of sald ‘switches, said actuating means each in-
-cluting a ‘proximity sensitive element, said ele-
ments being arranged in a predetermined pattern
-on one of said parallel walls over an area Tlimited
16 ‘the extent of coverage by said card ‘when in-
serted in proper position through said slot, at
least one of ‘said switches being so arranged as
to require actuztion -of the actuating means con-
nected therewith for conditioning said circuit for
effecting releasing operation of said lock mecha-
nism, said membership card including indicia
means thereon for identifying the proper position
“thereof for insertion of said card into said slot,
said card being principally of a material having
no effect upon said sensitive elements when posi-
tioned ‘next adjacent thereto, said card having
one -or niore relatively small portions thereof dif-
fering from the remainder. of said card, the num-

“ber of said portions angd the arrangement thereof *

'bon said card corresponding to the number and
‘pattern of arrangement of said sensitive elements
‘required to be acted upon for effecting lock re-
leasing operation, said last mentioned sensitive

elements being sensitive to the positioning of said -

“portions of said card mext adjacent thereto for
causing actuation of the switches connected
therewith. ) )

6. The combination of a membership identifi-

cation card and a door lock controller, said card .

‘being adapted to serve also as ‘a key for gaining
admission to premises through a door normally
“restrained in a locked condition by an electrically
controlled lock mechanism, the lock mechanism

being operable to the releasing condition upon

mere insertion of said membership card while
held in a predetermined position into a slot pro-
vided in said controtler, said controller comprising
an elongsted housing including a. pair of rela-
tively closely spaced apart parallel walls;, said
housing having a slot in one end thereof provid-
“ing access for.a. portion of s3id card to the space
between said walls, g switch means adapted to
e connected in a control circuit for said lock
mechanism actuating means operatively con-
nected with said switch means, said actuating
means including a plurality of proximity sensi-
tive ‘elements arranged in a predetermined pat-
tern on one of said parallel walls over an area
-yestricted to the area of said card portion when
inserted in proper position through said slot,
said  membership card including indicia means
thereon for identifying the proper ‘position there-
“of for insertion. of said card into said slot, said
‘pard being principally of a material having no
effect” upon said’ sensitive elements when posi-
_tloned next adjacent thereto, said card having a
plurality of relatively small portions thereof dif-
fering from the remainder of said card, said por-

tions being arranged in a predetermined pattern 7
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corresponding ‘to ‘the ‘pattern of arrangement of
said sensitive elements, said sensitive elements
peing sensitive to the positioning of said por-
tions of ‘said card next adjacent thereto within
said housing for causing actuation of said switch
means, :

7 A -membership identification card adapted
to serve also as @ key for gaining admission to
‘premises through a door normally restrained in
a locked condition by an electrically controlled
1pek upan insertion of a portion of a card through
a wall slot whereby said card portionis positioned

‘immediately adjacent electrical apparatus ar-

ranged behind a wall, the electrical apparatus in-
cluding a plurality of permanent magnets ar-
ranged in a predetermined pattern over an area
restricted to the area of said card portion, switeh
means conhected with each of said permanent
magnets .and being effective for completing an
electrical cireuit for causing velease of said lock,
the invention compriging an improved member-
ship identification card consisting principally of
nenmetallic, nonmagnetic material, indicia means
provided upon said card for enabling identifica-
tion of the proper position thereof for insertion
of said card into said wall siot, said ecard having
‘a plurality of relatively siaall magnetic metal
elements imbedded therein, said elements being
arranged in a predetermined pattern correspond-
ing to the pattern arrangement of said permanent
magnets, whereby upon insertion of said card
into said wall slot and registry of said magnetic
elements in said card in close proximity with
corresponding permanent magnets said perma-

-pent magnets will be actuated to condition- the

electrical circult means to cause release of said
lock. : . ‘ . ) .
8. A membership identification card adapted

_to serve also as a key for gaining admission to

premises through a door normally restrained in
a locked condition by :an electrically eontrolled
lock upon -insertion of a portion of the card
through a wall slot whereby said card portion
is positioned immediately adjacent eleetrical ap-
paratus arranged behind the wall, the electrical
apparatus ineluding a plurality of units sensi-
tive to the proximity of metallic elements, said
nmits being- arranged in a predetermined pat-
tern over an area restricted to the area of said
card portion, said units being cooperatively ar-
ranged in an electrical circuit and connected to
said lock for effecting release of said lock upon
insertion of said eard portion through said wall

5 Slot, the invention comprising -a membership

card consisting principally of nenmetallic ma-
terial, indicia, means provided upon said eard for
identiTying the proper position thereof for inser-
tion -of said card into said -wall slof, said card
having a plurality of 'rel'atively ‘small metallic
rporticnsincorporated therein, said portions being
arranged in a predetermined pattern correspond-
ing to the pattern arrangement of said sensitive
units of -said electrical apparatus whereby upon
ingertion of said card into said wall slot, said
metallic portions will register with the sensitive
anits to infinence the same to actuate said elec-
trieal eircuit means to cause release of said lock.

9. A membership identification card adapted
to serve also as a key for gaining admission to
premises through 2 door normally restrained in
a locked condition by an electrically coritrolled
1ock upon insertion of & portion of the card
through a wall slot whereby said card portion
is ‘positioned immediately adjacent electrical ap-
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baratus arranged behind the wall, the electrical
apparatus including a plurality of proximity
sensitive elements arranged in a predetermined
pattern over an area restricted to the area of said
card portion, said elements being effective for
actuating electrical circuit means for releasing
said lock, said membership card including in-
dicia means thereon for identifying the proper
position thereof for insertion of said card into
saild wall slot, said card being principally of a
material having no influence upon said element
when positioned adjacent thereto, said card
having a plurality of relatively small portions
thereof treated differenily than the remainder

of said card, said treated portions being arranged i

in a predetermined pattern corresponding to the
pattern of arrangement of said sensitive ele-
ments, said portions being treated in a manner
50 ‘as to influence said elsments when positioned
next adjacent thereto whereby said electrical
circuit means will cause release of said lock.

10. A membership identification card adapted
to serve also as a key for gaining admission to
premises through a door normally restrained in
a locked condition by a remote controlled lock
mechanism, the lock mechanism being operated
to the door releasing condition upon mere inser-
tion of a portion of the card through a wall
slot whereby said card portion is positioned im-
mediately adjacent selectively responsive lock
control apparatus arranged behind the wall slot,
said apparatus including a proximity sensitive
element arranged in a predetermined position
immediately adjacent one side of said card por-
tion, said element being effective for causing
releasing operation of said lock mechanism, the
invention comprising an improved membershlp

- card.including indicia means provided thereupon
for identifying the owner and the proper posi-
tion thereof for insertion of said card into said
slot,. said card being introducible into said slot
in a plurality of different positions including
either end first, said card being flat, thin and
flexible in all directions, said card being prin-

cipally of material having no influence upon .

said element when positioned adjacent thereto,
said card having a relatively small portion
thereof treated differently than the remainder
of said card, said treated portion being arranged

in a predetermined position upon said card cor- 5

responding to the predetermined position of said
sensitive element, said portion being treated in
a manner so as to influence said element when
positioned next adjacent thereto whereby upon

proper insertion of said card into said slot said »:

element will' be influenced by said card portion
for causing release of said lock mechanism,

11. A membership identification card adapted
to serve also as a key for gaining admission to
premises normally restrained in g locked condi-
tion by a remote controlled lock mechanism upon
insertion of a portion of said card through a
wall slot in a remote controller whereby- said
card portion is positioned immediately adjacent
selectively responsive lock control apparatus ar-
ranged behind said slot, the control apparatus
being selectively responsive to a predetermined
arrangement of means on said card portion for
effecting releasing operation of the lock mecha-
nism, the invention comprising an improved
membership card of thin material flexible in all
directions, said card being introducible into said
slot in a plurality of different positions including
either end first, means provided on said card
effective for causing operation of said lock con-
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trol apparatus upon insertion of ‘said card in said
slot, indicia provided upon said card for identify-
ing the proper position thereof for insertion into
said slot, said means being provided in a pre-
determined relation upon said card with respect
to the edges thereof as determined by the settlng
of said lock control apparatus;

12. An electric switch operable by a key having
thereon a plurality of magretic elements ar-
ranged in a characteristic pattern; said switeh
comprising a plurality of magnetic elements re-
sponsive to the magnetic elements on the key
and arranged in a corresponding pattern, mesans
for mavably mounting the magnetic elements in
the switch to enable their movement between
advanced and retracted positions, and a plurality
of electric contact pairs in series circuit relation-
ship with each other, one contraet pair being
operatively connected with each of the magnetic
elements in the switch, one contact of each pair
being movable with the magnetic element with
which it is connected, thereby making and break-
ing contact with the opposed contact of the pair
as the magnetic element moves between its ad-
vanced and retracted positions.

13. The electric switch of claim 12 wherein the
magnetic elements in the switch comprise pieces
of material responsive to the force exerted by a
magnet. o

14. The electric switch of claim 12 wherein the
magnetic elements in the switch comprise mag-
nets.

15. An electric switch comprising a plurality
of magnetic elements, means for movably mount-
ing the magnetic elements to enable their move-
ment between advanced and retracted positions,-
and a plurality of electric contact pairs in series
circuit relationship with each other, one contact
pair being operatively connected with each mag-
netic element and one contact of each pair being
movable with the magnetic element with which
it is connected, thereby making and breaking
contact with the opposed contact of the pair as
the magnetic element moves between its advanced
and retracted positions, at least one of the con-
tact pairs being normally closed and at least one
of the contact pairs being normally open.

16. An electric switch operable by a key of non-
magnetic material having thereon a plurality of-
magnetic elements arranged in a characteristic
pattern; said switch comprising a plurality of
magnets, means.for movably mounting the mag-
nets to enable their movement between advanced
and retracted positions, and a plurality of electric
contact pairs in series circuit relationship with
each other, one contact pair being operatively
connected with each magnet and one contact of
each pair being movable with the magnet with
wheh it is connected, thereby making and break-
ing contact with the opposed contact of the pair
as the magnet moves between its advanced and
retracted positions, at least one of the contact
pairs being normally closed and at least one of
the contact pairs being normally open, and the
pattern of the magnets connected with the nor-
mally open contact pairs corresponding to the
pattern of the magnetic elements on the key,
whereby-to enable upon introduction of the key
into the switch the closing of the normally open
contact pairs without opening the normally closed
contact pairs.

17. An electric switch operable by a key of non-
magnetic material having thereon a plurality
of magnetic elements arranged in a characteris-
tic pattern; said switch comprising a plurality of
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magnets arranged in a pattern correspending to
that of the magnetic elements on the key, a
plurality of support members each of which is
adapted to mount one of the magnets, means for
pivotally attaching the support members to the
body :of the switch thereby enabling the move-
ment of the magnets between first and secend
positions, and a plurality ef electric contact pairs
in series eircuit relationship with. eaeh. other,
one contact pair being operatively conneeted with
each magnet and one contact of -each pair being
movable with the magnet with which it is con-

neeted, thereby making and breaking . contact.

with the opposed contact of the pair as the mag-
net moves between its first and second positions.

18. An electric switch. operable by a key of non-
magnetic material having thereen a plurailty ef
magnetic elements arranged in a characteristic
pattern; said switch eomprising a plurality of
magnets arranged in a pattern corresponding
to that of the magnetic elements en the key,
means for movably mounting the magnets to
enable their movement between advanced and
retracted positions, and a plurality of eleetric
contact pairs in series circuit relationship with
each other, one contact pair being operatively
connected with each magnet and one contact of
eaech pair being removable with the magnet. with
which it is connected thereby making and break-
ing contact with the opposed contaet of the pair
as the magnet moves between its advaneed and
retracted positions, and guide means for directing
the movement. of the key within the body of the
switch to position the magnetic elements an the
key in registry with the magnets in the switeh.

19. An electric switch operable-by a key of nan-
magnetic material having thereon a plurality of
magnetic elements arranged in.-a characteristic
pattern; said switch comprising a housing, a face

plate having a.slot therein, the housing and the -

face plate forming a guide for the introduction
af the key into the switch, a plurality of magnets
within the body of the switeh and arranged in a
pattern corresponding to thai of the. magnetic
clements on the key, means for movably mount-
ing the magnets to enable their movement be-~
tween advanced and retracted positions, and a
plurality of electric contact pairs in series circuit
relstionship with each other, one contact pair

heing operatively commnected with each magnet °
and one contact of each: pair heing movable with -

the magnet with which it is eonneected, thereby
making and breaking contact with the opposed
contact of the pair as the magnet moves between
its advanced and retracted positions.

20. An electrie switeh operable by a key of nen-
magnetic material having thereon a plurality of
magnetic elements arranged in a characteristic
pattern; said switch comprising a plurality - of
magnets arranged in a pattern corresponding to
that of the magnetic elements on the key, & plu-
rality of support members each of which is
adapted to mount one of the magnets, means for
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pivotally attaching the support members to the
body of the switch thereby enabling movement of
the magnets between advanced -and retracted
stations, a plurality of -electrie contact pairs in
series circuit relationship with -each other, one
contact pair being operatively connected: with
each magnet and one contact of each pair being
meovable with the magnet with which it is con-
nected, thereby making and breaking contact
with the opposed contact of the pair as the mag-
net moves between its advaneced and retracted
stations, and guide means for directing the mave~
ment of the key within the switeh until the mag-
netie elements on the key are in registry with the
magnets in the switeh.

21. A key for operating an electric switch com-
prising a thin, substantially flat and flexible base
member comprising fibrous layers of substantial
area, and concealed therein without being dis-
cernible visually or taetuzally a plurality of mag-
netic elements comprising thin wafers of flexible
magnetic material having a flexibility that main-
tainsg substantially uniform flexibility of the said
pase. member, the magnetic elements being ar-
ranged in a pattern corresponding to the pattern
of responsive magnets within the switch and
adapted to move the same when placed adjacent

" thereto, thereby operating the switch.

22. A key for operating an electric switch, said
key comprising a thin flexible non-magrnietic base
member introducible into the switch'in a plurality
of positions but. operable in only one. such posi-
tion, indicating means on the base member for
indicating the proper introducing position, and
a thin flexible magnetic element concealed with-
in the base member in.a predetermined position
caleulated to register with a responsive magnetic
member when the key is introduced info the
switch said magnetic element having a flexibility
that maintains the flexibility of said base mem-
ber substantially uniform. ’
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