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§ Claims.

This invention relates in general to electric cir-
cuit controlling devices, and more especially to
switch arrangements for controlling a plurality
of circuits.

The specific embodiment of the invention here-
in disclosed is especially designed for the control
of runway illumination of airports; however, it
will be apparent as the description proceeds that
this invention is readily adaptable to many other
uses where it is desired to select any one of 4
plurality of electric circuits.

In modern airport lighting, each runway is pro-
vided with geries lights placed along the run-
way, and/or with flocdlights at each end of the
runway each in a separate circuit. In control-
ling the lights incident to the landing or take-off
of an aircraft, it is necessary to select the proper
runway as determined by weather conditions for
illumination. For this purpese, a dial type selec-
tor switch may be used, and it is highly desirable
that provision be made for the lighting only of
the proper runway, and that once a runway has
been selected that it be impossible to select an-
other runway without first turning off the lights
of the first runway. It is also undesirable to en-
ergize the runway lights in angular sequence
when adjusting the selector switch from one run~
way position to another which may be several
runway points removed from the original posi-
tion.

Accordingly, one obiect of this invention is to
provide selector switch means in circuit with mas-
ter switch means and interlocked therewith,

Another cbject of this invention is to provide a
novel interlocking switch arrangement.

Another cbject of this invention is to provide
a novel arrangement of a single or multi-stage
selector switch and one or mere master switches
in circuit therewith, together with means con-
trolled by at least one master switch for lock-
ing the selector switch in adjusted position.

Another object of this invention is to provide
selector switch means in series circuit with mas-

ter switch means which is biased to closed circuit «

position in which it is cperable to lock said selec-
tor switch means in an adjusted position.
Another object of this invention is to provide
a selector switch in circuit with g pair of master
switches each of which is effective to lock said
selector switch in an adjusted position, with cne
of the master switches biased to locking position.
These and other objects of this invention will
bkecome more apparent upon consideration of the
following detaileq description of a preferrsd em-
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bodiment thereof when taken in cocnnecticn with
the attached drawing, in which:

Pigure 1 is an elevational view partly in sec-
tion of the circuit controlling means comprising
this invention;

Fig. 2 is a sectional view of the structure shown
in Pig. 1, taken substantially on the line II—II
thereof; and

Fig. 3 is a bottom view of ons of the master
switches shown in Fig. 1.

Referring to the drawing, the circuit controi-
ling switches are preferably mounted on & panel
structure 2 which may comprise a main panel-
board 4 to which the switches are secured, and
a cover hoard 6. Both the main penelhoard an
cover 6 may be of any desired material. At the
underside of the panel there is secured an insu-
lating supporting block 8, preferably of a moided
insulating material. A plurality of internally
threaded anchoring sleeves {8 and 12 are secured
in apertures through block 8, preferably by being
molded therein for the purpose of securing the
several switches to the block, and for securing
the block to panel 2. It will be noted that a pair
of anchor sleeves {8 are provided at each end of
the block 8, and two spaced pairs of anchoring
sleeves 12 are provided infermediate the ends of
the block, and these latter sleeves are adapted
to receive screws {4 for securing the block to pansi
2, and the sleeves 12 are extended rearwardly for
supporting the base 18 of a dial type selector
switch. The base 18 of the dial switch may be
secured to anchoring sleeves 12 by screws {8, and
the switch, as shown, includes a pair of centact
supporting bases 20 of insulating material for
supporting the fixed contacts of the switch. The
supporting bases 28 are maintained in spaced re-~
lation with each cther and relative to base (8
by spacing sleeves 22, and bolts 24 extend through
the bases and spacing sleeves 22 to secure the
parts in assembled relation. Each insulating base
20 is provided on opposed confronting surfaces
thereof with a plurality of annularly arranged
spaced contact segments 25, and with insulating
segments 28 between the contact segments. The
opposite face of each base 29 is provided with a
plate 2T of conducting material thereon and a
terminal Iug 29 secured thereto. Contact car-
rying shafts 33 of conducting material arve rotai-
ably mounted in insulating hases 28 and termingl
plates 27, and each has secured thereon g pair of
movable contact structures 32 for ccoperstion
with the contact segments 2§ mounted on sup-
porting bases 29, respectively.




b2

Tt will be observed that the switch structure
defined above comprises in reality a pair of dial
type selector switches, with the fixed contacts of
each switch supported upon insulating bases 28,
respectively, and adapted to cooperate with the
respective movable contact units 32. The two
contact carrying shafts 33 are secured together
by an insulating coupling 3! so that the two
switches are coupled for movement together.
Upper contact carrying shaft 38 is adapted to be
actuated by shaft 88 connected thereto by an
insulating coupling 34, and shaft 3§ is rotatably
mounted through suitable apertures in base {8,
block 8 and panel 2, and extends upwardly beyond
the panel so that an operating handie 88 may be
mounted thereon at the front of the panel. Upon
rotation of handle 88, contact carrying shaft 38
and hence movable contacts 32 will be rotated
so that the latter will successively engage contact
segments 26 on insulating bases 28, respectively,
upon continued rotation of handle %8 in one
direction. .

One or more master switches connected. in
series with the selector switch and adapted to
control the operation of the selector switch are
provided in accordance with this invention, and
since the embodiment illustrated in effect is pro-
vided with a pair of dial type selector switches
coupled for movement together, there is provided
2 pair of master switches, one for each dial type
selector switch. Wach master switch includes an
insulating base structure 48 preferably of a
molded insulating material, and provided with
integral apertured ears 4! for receiving mount-

ing holis 43 adapted to engage in threaded ancher °

sleeves 8. Each master switch is maintained
in spaced relation with respect to block 8 by
spacer sleeves 48 surrounding bolts 43. The
master switch contacts are supported at the end
of block &0 opposite panel 2 and the block 49 is
provided with a central aperture for rotatably
receiving a contact actuating shaft 42 which ex-
tends throush the block and is mounted for lim-

ited oscillatory movement therein. The shaft is 4

provided at the rear side of the block with a
contact actuating cam 44 for actuating contacts
48 located at opnosite sides of the cam, into and
out of engacement with fixed contacts 47. Fach
movable contact 45 is pivotally mounted as at
48 at the rear side of supporting block 48, and is
biased into eneagement with cam 44 hy g coil
compression spring B. At the front of support-
ing blocks 49, actuating shafts 42 Have secured
thereto collars 82, which are preferably of a
molded insulating material having an integral
eccentric projection 54 provided thereon, for a
purpose to be hereinafter referred to. Contact
actuating shafts 42 project through apertures
sultably provided in block § and panel 2 to the
front of the panel for mounting an operating
handle 56 theresn. The master switch at the left
of Fig. 1 cf the drawing, is preferably provided
with a return spring 58 positioned over actuat-
ing shaft 42, and having one end thereof engaged
with projection 54 on collar 52, and the other
end of the spring engaged with a staticnary part
such, for example, as one of the spacing sleeves
48, If desired the corners of cam 44 may be
rounded off to enable the use of a light return
spring B8, by using the force exerted by contact
springs 58 to aid in closing the switch.

The master switches have but two positions,
that is, a position in which the contacts thereof
are open, and a position in which the contacts
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of the switch are closed. Opening and closing
of the contacts is readily accomplished by rota-
tion of actuating handle 5% in opposite directions
to cause cam 44 on the shaft to move switch
contacts 48 toward and away from contacts 47,
or g spring 5% may be provided to move the con-
tacts into engagement with contacts £7, to open
and close the circuit through the switch,
Operation of the master switches and selector
switch are correlated by interlocking means sup-
ported by insulating supporting block §. The
selector switch actuating shaft 3§ is provided
with a locking disc 8§ secured thereto at a posi-
tion wherein it is located within a circular recess
64 provided in the rear side of supporting block
8, and this disc is provided with a plurality of
notehes 52 in the periphery thereof. The notches
§2 are angularly spaced in accordance with the
angular spacing of contact segments 28 so that
a notch §2 will be presented at a given point each
ime movable contacts §2 are in engagement with
a contact segment 25, Extending outwardly from

.circular recess 64 in supporting block & are slots

66 for the recepition of lock bolts 63 slidably
mounted therein. Each lock bolt is provided at
one end with a longitudinally offset locking pro-
jection 79.of a size to enter notches 62 in the
locking disec, and the other end of each lock bolt
is provided with an oppositely offset projection
12 having a notch 74 in one side thereof for the
reception of an actuating pin 78, secured in the
adjacent master switch operating shaft 42. The
lock bolts €8 are maintained within groove 8§ in
block 8, by cover plates 89 secured to the rear
side of block 8.

In the position of the switches shown in the
drawing, both master switches have the contacts
thereof closed, and movable contacts $2 of the
selector switch are in engagement with one. of
contact segments 28 thereof. It will be observed
that it is now impossible $0 move operating
handle 3§ of the selector switch, and that this
handle can only be moved when both master
switches are adjusted to the open circuit positicn
by clockwise rotation thereof, as viewed in Fig, 2
of the drawing, to remove lock projections 18
from notches 62 on locking dise 69. When both
master switches are open, the selecior switch
may be adjusted to a new position, but in any
event the master switches cannot be closed until
the selector switch movable contacts &2 ave in
engagement with a contact segment 23.

At least one set of contacts of each master
switch is adapted to be connected in series circuit
with the contacts of the selector switch, and to
this end it will be noted that one contact of one
master switch is connected to the terminal lug
29 of the lower dial switch as by a conductor 18,
wheréas one terminal of the other master switch
is connected to the terminal lug 29 of the upper
dial switch. In an application such as airport
lighting, previously mentioned, each contact seg~
ment of the dial type switches is adapted to be
connected to control the lights for one runway,
so that by properly adjusting the selector switch
handle 28, the desired runway may be illumi-
nated for the take-off or landing of aircraft,
As previously stated, the selector switch com-~
prises in reality a pair of dial type switches and
the reason for this is that one of these switches
is for the control of the series lights which are
located along the entire runway and the other
is for the control of the floodlights located af
the end of the runway. Obviously but a single
dial type switch could be used under the control
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of actuating handle 28, or, if desired, more than
two could be supported from base {8 and actu-
ated by shaft 25.

In seleciing a runway for illuminatbion, the
selector switch handle 38 is adjusted to the de-
sired runway, when the master switch handies
55 have heen adjusted to the off positicn, and
thereafter the master switches may be closed
to energize the lighting circuit for the particular
runway selected. 'The particular construction
and interlocking of the switches insures that
once a runway has been selected and the corre-
sponding series ang flecodlights turned on, it be-
comes impossible for the cperator to change the
selected runway without first operating both mag-
ter switches. It also is impossible to turn on the
runway lights in angular sequence when rotating
the selector switch from one runway position to
another which may be several peints removed
from the original position. It will be noted that
only one switch is provided with a return spring
53, so that this switch and the selector switch
may be manipulated by the operator at the same
time. The other master switch will remain in
either adiusted vposition, so that in changing
from one runway to ancther, the operator would
first adjust the master switch at the right in
Pig. 1 to its off position, after which he would
adjust the other master switch to its off position
and hold it in this position while adjusting se-
lector switch handie 38 to the desired point.

From the foregoing it is apparent that this
invention provides a means for interlocking a
series master switch with a multi-position se-
lector switch such that the selector switch is
locked in adjusted position when the master
switeh is closed, and can he adjusted only when
the master switch is open. This also insures
that the selector switch is deenergized when it
is adjusted, and, therefore, this switch need have
no provision for arcing-over between contacts.
There is also disclosed herein a novel arrange-
ment of selector and master switches and means
for mounting the same in cocperative relation cn
a control panel.

Having defined a preferred embodiment of the
invention in accordance with the patent statutes,
it is desired that the invention be not limited
o this particular embodiment because it will be
obvicus to those skilled in the art that many
changes and modifications may e made in this
particular construction without departing from
the spirit and scope of this invention. Accord-
ingly, it is desired that this invention be inter-
preted as broadly es possible and that it be Hm-
ited only as reguired by the prior art.

I claim as my invention:

1. In cirewit conirolling means, selector switch
means including a plurality of spaced contacts,
a movable contact successively engageable with
said spaced contacts upon movement thereof in
one direction, rotary operating means for said
movable contact, master switch means inciuding
separable contaects for controlling the circuit
through said selector switch means, oseiliatory
operating means for said separable contacts,
Jocking means rotatably movable with said ro-
tary operating means and having the periphery
therecf provided with a plurality of indentations
positioned to correspond to the positions whersin
said movable contact is in engagemeant with sald
spaced contacts, respectively, a locking boit,
means supporting and guiding said bolt for recti-
linear reciprocating movement toward and away
from the periphery of said locking means, said
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bolt having a projection at one end of a size fo
enter said indentations and having a side recess
at its other end for receiving an actuating pin
on said oscillatory actuating means so as to be
reciprocated thereby, whereby to prevent engage-
ment of said separable contacts unless cne of said
notches is aligned with said bolt, and to prevent
movement of said movable contact unless said
separakle contacts are disengaged.

2. In circuit controlling means, selector switch
means including a plurality of spaced contacts,
a movable contach successively engageable with
said spaced contacts upon movement thereof in
one divection, rotary operating means for said
movable contact, master switch means including
separsble contacts for controlling the circuit
through said selector switch means, reciprocable
operating means for said separable contacts, lock-
ing means rotatakly movable with said rotary op-
erating means and having the periphery thereof
provided with a plurality of indentationg posi-
tioned to correspond to the positions wherein
said movable contact is in engagement with said
spaced contacts, respectively, a locking bolt mov-
able toward and away from the periphery of said
locking means and actuated by said reciprocable
actuating means so as to prevent engagement of
said separable contacts unless one of said notches
is aligned with said bolt, and to prevent move-
ment of said movable contact unless said sep-
arable contacts are disengaged, and means bias-
ing said separable contacts into engagement to
thereby bias said bolt tewards said lecking means.

3. In circuit contrciling means, plural stage
selector switch means, each stage including a plu-
rality of spaced contacts and & movable contact
successively engageable with said spaced contacts
upon movement thereof in one direction, a com-
mon actusting means for said movable contacts,
& plurality of master switch means each including
separable contacts for controlling the circuit
through said selector switch means stages, re-
spectively, and means controlled by each of said
master switch means for preventing movement of
said common actuating means when said separa-
ble contacts of either master switch are in en-
gagement.

4, Tn circuit controlling means, pluval stage
selector switech means, each stage including a
plurality of spaced contacts and a movable con-
tact successively engageable with said spaced con-
tacts upon movement thereef in one direction, a
common actuabing means for said movable con-
tacts, a plurality of master switch means each
including separable contacts for controlling the
circuit through said selector switch means stages,
respectively, means contrelled by each of said
master switch means for preventing mocvement
of saig movable contacts when said separable con-
tacts are in engagement, and means kiasing the
contacts of one of said master switch means into
engagement.

5. In circuit controlling means, a contrel panel,
a plurality of switches spaced beneath said panel
and supported therefroem, a movable actuating
member for each of said switches projecting
through an aperture in sgid panel for actuation
above said panel, a block of insulating material
mounted at the rear of said panel between said
panel and switches and spanning said actuating
members, and interlecking means for said actu-
ating members movably supzoried in recesses pro-
vided in said block.

6. Tn circuit controlling maans, a control panel,
a plurality of switches beneath said panel and
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supporbed therefrom, one of said switches com-
prising a dial type selector switch having a plu-
rality of operative positions for energizing a plu-
rality of circuits, respectively, said selector switch
having a rotary actuating shaft projecting
through an aperture in said panel, another of
said switches comprising separable contacts for
controlling the circuit to said selector switch and
having a reciprocable actuating member extend-
ing through another aperture in said panel for
actuation at the front of said panel, a block of
insulating material mounted at the rear of said
pranel and spanning the distance between said
shaft and actuating member, said block having
a recess in the rear surface thereof for receiv-
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ing a locking disk secured to said shaft beneath
said -panel, said disk having notches in the pe-
riphery positioned to correspond, respectively,
with the operative positions of said selector
switch, and a locking bolt supported beneath
said panel in said block recess for movement to-
ward and away from the periphery of said disk
and actuated by said reciprocable actuating
means so as to prevent engagement of said sep-
arable contacts unless one of said notches is
aligned with said bolt, and to prevent movement
of said movable contact unless said separable con-
tacts are disengaged.
MAZX J. RUBEL,



