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1

This invention relates to control -devices, and

‘more in particuldar to the electrical operatlon of
Tocks and latches on automobiles.
. An object of this invention is to provide a con-
‘trol ‘system which is simple and sturdy in con-
'struction and yet which may be operated with
facility by authorized persons without permit-
‘ting operation by tmauthorized persons. A fur-
ther object is to provide a dial control which
‘s compact and light ih ‘weight and which is ex-
tremely dependable in use. These and other
objécts will ‘be in part obvious and in part out-
Tined below.

Tn‘the drawings in which is shown cne embodi-
‘hént of the invention:

Pigure 1 is-a front ‘elevation of the dial control
‘ahd contattor-relay tinit of the system;

Pigtire ‘2 -is ‘& vertical section on the line 2-—2
‘of Pigure1;

Pigure 345 ‘a rear ‘elevation taken from the
Yight-hand side of Figure 2;

‘Pigures 4, 5, and 6 are vertical sections taken
‘geherally alorig the lines 4—4&, 55, and 6—§
respectively of Figure 2;

PFigure 7 is an énlarged sectional view cn the
Tine 171 of Figure 5 of a modified form; and,

Fieure 8 15 ‘a schiematic diasgram representing
the electrical circuit Tor the system in somewhat
simplified form.

In ‘adéordance with the present invention, a
‘system is provided which includes a control dlal
which 15 manipulated to control locks and other
‘mechanisms.. The -overation is in -accordance
with a pre-set combination and if this combina-
‘tion is unknown, the mechanism is not released
or opened. When desirable, an alarm system is
rendered operative to give an alarm in the event
of manipulation other than that in accordance
with the combination. When the system is used
on an automobile, for example, the automobile
horn or the lights may be operated to give such
an alarm. In the illustrative embodiment of the
invention there are sixtéen dial numbers which
correspond to ‘dial positions; dnd the dial con-
trols four elecirical relays, three of which are
sequence relays and miust be energized in proper
‘séquence in order to ‘operate the combination
and thus operate a lock. The fowrth relay is
a “reset” relay which operates each time that
the dial is manipulated rmproperly, that is, in
2 ‘manrer other than in the proper segquence.
The operation of this “reset” relay releases: such
of the other retays as are then energized and also
may turn on the alarm for the system. There-
fore, if a person starts to manipulate the dial,
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he will turn on the alarm at any time that he

‘does not manipulate the dial in accordance with

the combination. By adding additionial nu-
merals, additional ‘dial positions may be pro-
vided; and, by adding additional relays, the
sequence of numbers constituting the combina-
tion may be increased.

Figures 1 to 7, inclusive, show the dial and
contactor-*‘elav umt whlch is mampulateJ to
to T;’Wure 2 this unit is mounted in an opening
in a fixed panel 4 by four screws 6 which clamp
o cirgilar dial 8 to the panel. (See also Figure
1.) Projecting rearwardly from dial 8 are four
bolts 19 (the opposite ends of which are shown
at the right in Figure 2) which carry spacer
slezves 12 adjacent dial 8 and upon which is
rigidly mounted the relay ‘and contactor assem-
bly generally indicated dt 14. This assembly is
held in place by nuts 18 on the ends of bolts 10
and includes a cylindrical shell 18 and a rear
plate 29, both of insulating material, and a
front plate 21 cf metal.

Dial '8 has a central recess in which is posi-
ticned 'a flanged sleeve 22, and within this sleeve
and loosely kevel t5 it s a shaft 24. The right-
hand of shaft 24 nrnie~ts through a central bear-
ing opening in disk 27 so that the shaft is jour-
naled at one end in the disk and at the other
end with sleeve 22 in dial 8, and the shaft may
slide a 'limited distance with respect to sleeve 22.
Fixed to sleeve 22 is a knob 26 by means of
which the sleeve and the shaft may be rotated,
and the kncb is centrally re~essed to receive
a plunger knob 28 which is fixed to the end of
the shaft by a screw 39. TFixed to shaft 24 ad-
jacent slesve 22 is a dial disk 32 which has around
its periphery a row of sixteen circular numeral
spaces 34 indicated in broken lines in Figure 1.
Marked in lumincus radivm paint within the
numeral spaces ‘are the respective numbers “1”
to “16,” inclusive. Dial 8 has near. its top a
circular opening 38 which is in alignment with
the row of numeral spaces 34; and, as knob 2%
is turned so as to rotate shaft 24, the numerals
move past:opening 28 -and indicate the angular
position of shaft 24. )

The front plate 21 of assembly 14 (Figures 2
and-4) has an integral central sleeve 49 in which
is positioned a compression spring 42. Spring
42 bears at the left against a -hub 23 of dial
disk 32 and at the right against a flange 44 at
the end of sleeve 49. As indicated above, shaft
24 is loosely keyed to sleeve 22 so that while the
rofation of knob 26 is transmitted through the
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sleeve to the shaft the shaft still has limited
sliding movement with respect to the sleeve.
Spring 42 exerts force through hub 33 of dial
disk 32 to shaft 24, urging the shaft to the left-
hand position shown, but, when force is exerted
on plunger knob 28 the shaft slides to the right.
Near its right-hand end shaft 24 carries a spring
metal contactor arm 46 which is tapered as is
shown in Figure 6 and which carries at its outer
end a contact 48. A screw 50 extends through
the hub of the contactor arm and the shait and,
therefore, the contactor arm moves with the
shaft.

Mounted on disk 20 adjacent contactor arm 46
are sixteen segments 52 which extend radially
as shown in Figure 6 and are rigidly fixed at
their outer ends to the disk. The inner ends of
these segments are not fixed but they rest on
a central contactor ring 54 fixed to disk 20 (see
also Figure 2). Segments 52 are of spring brass
so that their inner ends are self-urged into elec-
trical contact with ring 54, but these inner ends
of the segments may be lifted individually from
the ring so as to break the electrical contact be-
tween the segments and the ring.

Referring now to Figure 3, imbedded in disk
20 are three concentric brass rings 96, 58,
and 60 and the disk is of insulating material so
that the rings are electrically insulated from each
other. Each of these rings has sixteen threaded
holes §f which are concentric with openings in
disk 20, and these holes are in radial rows and
in alignment with the respective segments 52 on
the inner side of the disk. Therefore, any of the
rings may be electrically connected with any of
the segments by thredding a screw through a
selected hole 6. .For example, as shown in Fig-
ure 2, ring 56 is electrically connected to one of
the segments 52 by a screw 62 threaded into one
of the holes in this ring. The forward end of
this screw.not only makes electrical contact with
the segment, but it also swings the end of the
segment away.from contactor ring 54 so as to
break the contact between the segment and the
contactor ring. Thus by the simple procedure

of threading a screw info a hole 61 an electrical
connection is made between one of the rings and
one of the segments and at the same time the
electrical connection between that segment and
the contactor ring 54 is broken. The rows of
holes 6 are numbered from 1 to 16 to correspond
to the respective segments 52. The numbering
is related to the numbers on dial disk 32 in such
a manner that arm 46 is always adjacent the
segment having the same number as that which
appears through opening 38. Illustratively (see
Figure 3), rings 56, 58 and 60 are connected re-
spectively to segments numbered If, 13 and 12.

As outlined above, the pushing of plunger knob
28 slides shaft 24 to the right and this carries
contactor arm 46 to the right and moves contact
48 into engagement with the outer end of one of
the segments 52. If the particular segment en-
gaged by contact 48 lies against contactor ring 54,
there is thus completed an electrical circuit from
contactor arm 46 to contactor ring 54; but, if
the particular -segment engaged by contact 43
is connected by a screw 62 to one of rings B8,
58, or 60, then the electrical contact is from arm
46 to that ring and there is no elecirical contact
to contactor ring 54.

It is desirable to provide for accurate align-
ment of arm 46 with one of the segments 52 as
the arm moves to the right, and this alignment
is provided by a pin 64 which is shown in the
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Jower left-hand corner of Figure 2 and is rigidly
mounted near the periphery of dial disc 32, This
pin is adapted to project through any one of
sixteen holes 66 which are positioned around the
periphery of front plate 21. (See Figure 4.)
Furthermore, front plate 21 carries a pair of
spring pressed pins 68 which are oppositely
spaced as shown in Figure 4 and project toward
dial disc 32 as shown best in Figure 2. These
pins are positioned so as to align-with and enter
in succession sixteen detents 70 on the mating
face of dial disc 32. Therefore, as shaft 24 is

-rotated by knob 26, it tends to stop only when

the two pins 68 are seated in the bottom of a
pair of the detents 70, and the relationship is
such that, with . the pins thus seated, contactor

" arm 46 is in alignment with one of segments 52
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and pin 64 is in ahgnment with one of the holes
65.

As indicated above, the assembly includes four
identical relays-and these. are enclosed within
shell i8. These relays are best shown in Figure 5
and are indicated at 12, 14, 16, and 18. The
structure of these relays is shown best in Figure
7, wherein it is seen that each relay has an angle
bracket 80 which is fixed to front plate 2 by a
screw 82 and which has rigidly mounted there-
on an iron core 84 and a coil or solenoid 86.
Bracket 80 also carries -an .armature 88 which

‘is hinged to the bracket by a leaf spring 99

clamped to the bracket and the armature by
serews. Each of the armatures carries at its op-
posite sides a pair of contactor arms 92 (see Fig-
ure 5), each of which carries a pair of contacts

‘81 and 93 (see also Figure 2) which are posi-

tioned on the opposite sides of the arm and which
are adapted to engage respectively the contacts
of two contactor arms 94 and 96. Spring 80 nor-
mally urges the armature toward contactor arm
96 but when solencid 86 is energized the arma-
ture is drawn toward core 84 with the result that
the circuit is broken to contactor arm 96 and a

circuit is made to contactorarm 84.- - )

Positioried around the- periphery of- shell I8
are four rows of electrical conducting segments
98, 100, 102 and104; these segments may be em-
bedded in the shell as'in Figures 1 to 6 or they
may be in grooves as in Figure 7. Each row of
these segments is formed by four segments of
slightly less than nirety degrees angular extent
and the electrical circuit for the assembly is .
formed by connecting these segments in series
with the other electrical elements of the assem-
bly. Accordingly, each of the contactor arms 94
and 96, as well as each set of the contacts 91
and 93, is connected to one of the segments, and,
as is shown at the bottom of Figure 2, external
connections to the assembly are provided through
binding posts such as 108.

Referring now to Figure 8 wherein- the elec-
trical  circuit, is represented schemadtically, the
four relays are represented at the central portion
of the figzure as the “reset” relay 12-and the
three sequence or combination relays 18, 16 and
18. . “Reset” relay. 12 has a solenoid 108 and
armature 110 which normally engages a lower
contact {12 but which engages an upper contact
{ 14 when the solenoid is energized. Relay 14 has
a solenoid [16 and-a pair of armatures ({8 and
120; when solenoid-f 16 is de-energized, armature
{20 engages a-contact 122 and when the solenoid -
is energized armature |20 engages a. contact 124
and armature {18 engages a contact 126. .Relays
16 and 18 may be similar, in that each may have
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two armatures; however, since only one:armature
.of relay 18 is used, only one has been-iltustrated
in Figure 8. Relay T8 ‘has a solenoid 3% and
-armatures 128 and 130, each of which has two
contacts 136 and 138, and 140 and 142 respec-
tively. Relay T8 has a solenold 137-and an-arma-
ture 138 with a single coritact 148.

As shown at the léft, a battery 150 has -its
positive terminal connected to armature 110 and
solenoid 108 .of relay 72, and :its. negative ter-
minal connected through a line 158 to.armature
134 of relay 18 and contactor arm 46. The ather
side .of solenoid 108 of relay ‘12 'is conmected
through a’line 160 to the central contactor ring
54 and also to contact 122 of relay 14 -and con-
tact 142 of relay 16. One.side of eachof solenoids
118, 135, and 131 is connected through a line-162
to.contact 112 so that when solenoid ‘108 is-de-
energized the positive side of the battery is eon-
nected to each of these solenoids. These ‘sole-
noids are also connected through lines 164, 1686,
and 168, respectively, to rings. 60, 58, and 56 and,
as explained above, contact 48 of contactor arm
46 may be connected selectively to any of these
rings or to ring 54.

Contact (14 of relay 12 is connected through
a line 110 to a signal horn 112, the other side
of which is connected through a line 114.to the
negative side of the battery. _Armature I8 of
relay 74 .is connected through .a line (16 to con-
tact 136 of relay 16, and armature 128 .of relay
76 is -connected through -a line 1718 to line 154

.and thence to the negative side.of the battery.

Conact 124 of relay 14 is connected through a
line 182 to contact 138 and the solenoid 135 of

relay 16, and contact 140 of relay 16 is connected
through a line i84 to solenoid 137 of relay 18.
Contact 148 of relay 18 is connected through a
line 186 to a lock releasing mechanism -188, the
other side of which is connected through a line
190 to the positive side of the battery. There-
fore, when armature {34 of relay 18 is raised by
the energization of solenoid #1317, the lock releas-
ing mechanism 188 is energized and the lock is
thereby opened.

As indicated above, the sequence relays 14, 16,
and 18 must be energized in the order named
before a circuit is completed which will close the
switch 134—148 and thereby energize the lock
releasing mechanism 188. Furthermore, the en-
ergization of “reset” relay 12 releases any of the
sequence relays which are then energized and it
energizes the signal horn 172.

Let us assume that there are three screws 62
positioned as is shown in Figure 3 so that rings
56, 58 and 60 are connected respectively to seg-
ments 52 numbered “11,” “13” and “12,” and
the thirteen remaining segments are connected
to contactor ring 54; then, with the negative side
of the battery connected to contactor arm 46,
the pushing of plunger knob 28 completes a cir-
cuit through contact 48 to the selected segment
and then through the ring connected to that
segment to one of solenoids 108, {16, (35, or
{31. This completes a circuit to energize the
selected solenoid; if this is solenoid 108, armature
110 is raised so as to break the connection be-
tween the positive side of the battery and sole-
noids 116, 135, and 137 and at the same time a
circuit is completed from the positive side of the
battery through armature (10 and contact (14
and line 170 to energize signal horn 172 or any
other alarm device.

The completing of a circuit through ring 69
and line 164 energizes solenoid 116 and raises
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-armatures {18-and 120. The ratsing of armature

118 closes & circuit from solenoid (16 throuzh
contact 126, armature {18, and a line 1760 con-
tact 136 of relay 76 -and thence through arma-
‘ture 128 -and a line 178 :to line 154 and to the
negative side -of thre battery; thus, -a -circuit is
‘completed ‘from the megative: side of the battery
to solenoid 116. Therefore, contact 126 cooper-
ates ‘with -armature (118 to complete o hold-in
eircuit to hold the relay .closed -after the solencid
has once been energized through ring 60. With
relay T4 thus -energized and -armature 120 thus
held in raised ;position, the connecting of a cir-
cuit from contact 48 to ring 58 completes-a circult
from the negative side -of the battery through
line 186, armature 120, contact 124 and line 182
to 'sotenoid 138 with the result that relay 76 is

‘energized. This raises armature 128 5o that the

hold-in circuit for relay 14:is de-energized. How-
ever, armature 128 engages contact 138 so .as to
complete a hold-in circuit for relay 16 from sole-

-noid 135 through :contact 138, -armature 128 and
‘Iines ‘18, :t54. ‘The energization of relay 16 also

raises -armature 130 into engagement with con-
‘tact #40 :and this connects line 168 through con-
tact 140 and 1me 148 to-solenoid 137, Thus, with
réelay 18 energized ‘the -completing of a circuit
from .contact 48 through the proper segment 52
to.ring 86 ‘completes o circuit from the negative
‘side 'of the battery to solenoid 1371-s0 as to ener-
gize relay 18. .As indicated above, -this raises
armature .134 so0 as to energize the-lock releasing
mechanism 188. It is-thus-seen that the sequen-
‘ttal.operation of these:relays operates the locking
device. However, during the sequential operation
‘the ‘energization of reélay 16-breaks the hold-in
circuit for relay T4. FPurthermore, contact 122
of relay 74 and contact 142 of relay 16 are con~
nected to line 160 so that if lines 166 or 168 are
energized out of sequence, the ‘“reset” relay 712
is energized. As outlined above, the energization
of relay 712 energizes horn 172, and at the same
time the connection between the battery and line
162 is broken by the raising of armature 110 from
contact 112. Thus, the relays 74 or 76 whichever
is then energized, is immediately de-energized.

After once being energized, relay 16 in the cir-
cuit shown is held energized even after the ener-
gization of relay 718 until it is de-energized by
breaking its circuit, e. g., by reset relay 172.

With this circuit as shown the resetting, i. e.,
the releasing of both armatures 120 and 130 by
means of the reset relay 72 will be accompanied
by a blast on the horn {72. Obviously this can
be avoided by inserting into the circuit of the
relays 14 and 16, e. g., in 152, 162 or 164, a switch
normally closed but adapted to be momentarily
opened by the operator when he wishes to lock
the car. Such a switch may be operated by the
door handle or may be tied to the ignition switch
so that the reset relay would be energized mo-
mentarily each time the ignition switch is turned.

The lock releasing mechanism (88 may be the
spring latch engaged every time the door is closed
and releasable only electrically by the circuit
shown or it may be a locking bolt in addition to
the ordinary spring latch, the bolt being thrown
by a backward movement of the handle and re-
leased only by the electrical circuit shown.

In order to provide for operation of the lock
if the battery should run down or the power
source otherwise should fail, it is desirable to
provide an external connection outlet by which
the ordinary battery or other power source can
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‘be disconnected from the circuit and a porta,ble
battery connected in instead e ey

I claim: o -

1. A control dev1ce mcludmg s series -of se-
quentially operable electric relays, which com-
prises a plurality of spaced concentric conductor

‘rinigs connected respectively to said relays, a
plurality of movable radially extending segments
adapted to provide electrical connection-with the
rings, & shaft axially mounted with respect to
said rings, an arm fixed to said shaft and adapted
to engage said segments sélectively, and means
‘o rotate said shaft and:to project said shaft
axially whereby said arm contacts a selected seg-
ment for relative actuation of said relays.

2. An electrical control device having a current
source and circuit' means adapted to connect:said
current source sequentially to relays, which com-
prises a plurality of concentric metal rings con-
nected respectively to said relays, a plurality of
spring arms positioned radially with respect to
said rings, a plurality of screws which may be
projected selectively to connect any selected ring
to any selected spring arm, and a contactor arm
rotatably mounted to engage said spring: arm
selectively whereby an electrical connection:may
be completed from said contactor arm through

predetermined spring arms. and rings-to.the re-.

spective relays for selective actuation thereof..

- 3. In & ‘control device :0f* the:character de-
seribed having a plurality of:relays, a ,cylindri‘cal
shell, a plurality of concentric rings fixed at one
end of said shell and conhected respectively to
sa1d relays, 4 plurality of'spring segments mount-

ed within said shell: and adapted to-be connected

w1th selected rmgs and EY rotatable contactor
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arm adapted to engage any selected segment for
selective actuation for said relays.

4. Apparatus as described in claim 3, Wherein
said segments are spring urged against the small-
est of said rings and wherein screws are provided
to project through the other rings and urge se-
lected segments away from said smallest ring
while providing electrical contact between the
serews and the respective segments. ’

5. Apparatus as described-in claim 3, wherein
a rotatable dial is provided which bears numbers
designating the respective segments through
which the electrical circuit may be completed.

6. Apparatus as described in claim 3, wherein
said contactor arm is mounted on a slidable and
rotatable shaft, & knob to rotate said shaft, and
a plunger knob which is adapted to be depressed
thereby to move said shaft axially for selective
engagement of said contactor arm w1th said
spring segments.

HORACE 8. CH‘ASE.
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