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This invention relates to electrical apparatus,
ahd more particularly to switches of the multlple
terminal type.

An object of the present invention is to pro-
vide a novel electrical switch of the type adapted:
to make and/or break a plurality of independ-
ent circuits in a predetermined manner.

A further object is to provide a switch of the
above type with a novel movable contact mem-
ber mounted so as to accomplish the several cir-
cuit changes with a minimum displacement, pro-
ducing effective and certain operation with a dur-
able and simple construction.

St:11 another object is to provide means where-
by a plurality of circuits ‘may be simultaneously
grounded, the connection to ground belng as-
sured by novel contact means.

A still further object is to provide a novel mas-
ter switch for rendering inoperative the magne-
tos of a multi-motored plane and other auxiliary
electrical apparatus of said plane and motors.

Still another object is to provide a switch hav-
ing movable contact members with novel means
for insuring a good electrical connection between.
the movable and stationary contacts.

The above and further objects and novel fea-
tures of the invention will more fully appear from
the following detailed description when the same

- is read in connection with the accompanying
drawing. Tt is to be expressly understood, how-
ever, that the drawing is for the purpose of illus-
tration only and is not intended as a definition
of the limits of the invention, reference for this
latter purpose being had primarily to the ap-
‘pended claims.

" In the drawing, wherein like reference charac- °

ters refer to like parts throughout the several
views,

Fig. 1 is a front view in elevation, with parts
broken away, of one form of switch embodying
‘the present invention; :

Fig. 2 is a sectional view taken substantially
along line 2—2 of Fig. 1;
~ Pig. 3 is a rear view ln elevation of the switch
of Figs. 1 and 2;

Fig. 41sa detail sectional view of the movable
_contact member of said switch;

Fig. 5 is a section taken substa.ntlally along

" line §—F8 of Fig. 4; and,

Fig. 6 is an enlarged sectional view with parts
broken away taken substa.ntlally along line 6—8
of Pig. 4.

The present invention embodies in a compaet
device means for controlling in a novel manner
a plurality of independent electrical circuits in a

1940, Serial No. 360,101
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predetermined - manner. This is accomplished
with & minimum displacement of a novel mov-
able contact member, thereby. insuring efficient,
quick and certain operation. - In the illustrated
embodiment, the novel switch means is of a type
adapted for breaking a plurality of auxiliary
and main motor circuits while simultaneously
connecting a plurality of other circuits to a com-
mon terminal, such as ground. The device in
this form is particularly useful as a master con-
trol switch in a multi-motored aircraft in order
to break the various light, auxiliary engine and
motor circuits while simultaneously connecting
~ terminals of the motor magnetos to ground.

As shown, the novel switch comprises a cylin-
drical casing 10 of insulating material adapted
to carry the stationary contacts, a reciprocable

“drum {1 constituting the movable contact mem-
ber and a handle assembly 2 operatively con-
nected to said drum and adapted to actuate the
latter, said assembly being pivotally mounted on
a cover piece 13 which is rigidly secured to cas-
ing {0, preferably by a plurality of counfer-sunk
screws (3a. A plurality of terminals (4, substan-
tially equally spaced in an annular row.about
‘the periphery of casing 10, are rigidly fixed to the
latter, said terminals being nine in number
when, for example, the switch is adapted for
use as a master control on a four-motored air-
craft having two magnetos for each motor.
Each of said terminals comprises a nut (8§, a °
screw 16, and a stud 7 (Fig. 2) that is prefer-
ably lntegral with said screw and is embedded in
casing 10 with a contact surface {8 exposed on
and substantially flush with the internal periph-
ery of the casing. A second row of terminals 19
similar to terminals (4 is provided between the
latter and the rear of the casing I8, terminals’
19 having contact surfaces 20 on the interior of
said casing.

The desired connections to terminals i1 and 19
are effected by reciprocal movement of drum i,
which is loosely mounted on a-stud shaft or rod
21 that Is threaded at one end into cover piece
{3 and retained at the other end in an opening
22 provided therefor in the rear end of casing 10.
To actuate drum 11, a sleeve 23 rigidly secured
thereto is provided with a peripheral groove or
slot 24 that is engaged by a bifurcated arm 28.-
The latter constitutes one arm of a bell crank
lever 26, the other arm 271 of which extends
through an opening 28 in cover 13 to provide a
readily accessible handle, the pivotal movement
of which controls the axial position:of drum 1

88 on rod 21. Lever 28 is pivotally mounted on &
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2
pin 29 fixed on opposite sides of opening 28 by
means of a pair of brackets 30 (Fig. 1). To re-
strict drum {1{ to reciprocal movement only and
to insure proper assembly of the parts, a pin 31 is
rigidly attached to said drum and an axially ex-
tending slot 32 is provided in casing 10 to be en-
gaged by said pin.

Drum {1 is divided axially into two contact car-
rying segments 33 and 34 (Fig. 4), and segment
33 winch is preferably integral with sleeve 23 is
formed rrom a suitable conducting material, such
as brass. A plurality of circumferentially spaced
ball contacts 3§ are mounted in the rim of seg-
ment 33 (Figs. 2, 4 and 6) and project radially
therefrom, said contacts being resiliently urged
outward. To aecomplish this, radial recesses 38
are drilled or otherwise provided in the rim of
said segment, said recesses being of a suitable size
to receive balls 35 and deep enough to permit a
spring 37 to be positioned between each of said
balls and the bottom of a recess. To retain balls
35 in position, the upper edge of each recess 36
is preferably peened over, such as by a punching
operation, to thereby form a lip 38 (Fig. 6). and
hence constrict the mouth of the recess so as to
prevent the escape of hall 35. Ball contacts 85
correspond in number to the number of terminals
t4 and are circumferentially disposed about seg-
ment 33 in corresponding locations to contact
surfaces I8 so that every one of the latter sur-
faces is engaged by one of said contacts when
drum {1t {s axlally disposed so that the row of
ball contacts 388 is co-planar with the row of said
contact surfaces. The spring associated with the
ball contacts serves to provide a good electrical
connection between the latter and segment 33
and between said balls and contact surfaces 18
when the latter are engaged thereby.

Contact carrying segment 34 is formed from
insulating material and comprises a rigid rim
3a and a core 34b (Figs. 4 and 5) of suitable
resilient material, such as rubberized fabric. A
plurality of pin contacts 39 are slidably mounted
in radial openings 38%¢ provided in rim 34q, and
core 34b bears against said pins and tends to
yleldably press the latter radially outward.
Pairs of adjacent contacts 39 are electrically con-
nected to each other by means of conducting
strips 40 which are interposed between rim 34a
and core 34b, each of sald connected pairs of
contacts 39 being insulated from the other con-
tacts. It is preferable, in order to prevent shift-
ing of strips 40 and for facilitating assembly, to
have each of said strips rigidly attached, as at
40a, to at least one of the two contacts which
are electrically connected thereby, and to bend
sald strip slightly to cause it to conform more
closely to the shape of the interior of rim 34a.
Block 34b is preferably provided with a centrally
disposed peripheral groove and the periphery
within the groove is octagonal to accommodate
the bent strips 40. Contacts 39 are so positioned
in relation to drum (4 that each engages a prede-
termined one of contact surfaces 20 when said
drum is moved to cause the row of terminals (8 to
be co-planar with the row of said contacts, said
terminals being thus connected to each other In

8.

wseimonts 33 and 34 are secured to each other,
preferably by a plurality of rivet-llke members
41 (Figs. 2 and 4) which extend axially through
sald segments and through a plate 42 which may
be provided at the rear of segment 84 for the
purpou of fi core $4a in relation to rim 34d.

The elements d together by members 41 are
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preferably bored to receive said members and
the openings 4ia (Fig. 5) thus provided are un-
equally spaced circumferentially in order to ob-
viate the possibility of an improper assembly of
the parts. A pair of peripheral grooves 43 and 44
are preferably provided on the interior of cas-
ing 10 to be engaged by balls 35 and pins 39, re-
spectively, and to thereby Dredetermine two po-
sitions for drum 1. Groove 44 is suitably locat-
ed so that when pins 39 engage said groove, as
shown in Fig. 2, each of contacts surfaces 18 and,
therefore, terminals |14 becomes electrically con-
nected to one of said ball contacts and to seg-
ment 33. The distance between contacts 3§ and
contacts 39 in relation to the distance between
the rows of terminals 14 and 19 Is such that when
groove 44 determines the position of drum i,
contacts 39 are disconnected from contact sur-
faces 20 of terminals 19. On the other hand,
when groove 43 determines the position of said
drum, i. e, when balls 35 engage the latter groove,
said balls are disconnected from terminals 14
while pin contacts 39 become connected to termi.
nals 19.

When the above switch mechanism operates as
the master switch in a four-motored airplane,
eight of terminals 14 are connected by suitable
leads (not shown) to the ground terminals of the
eight magnetos 'of the main engines and the
ninth terminal is grounded. Accordingly, when
sald terminals become electrically connected to
segment 33 by means of contacts 385, each of the
magnetos is grounded by a plurallty of circuits,
one of the latter consisting of the grounded ter-
minal {4 while others include arm 25 and shaft
2{. Various auxillary motor and light circuits,
for example, are simultaneously controlled by the
switch by being connected in series with the pairs
of normally connected terminals {9. When the
switch is In “off” position, the magnetos are
grounded, as above described, and each of the
auxiliary circuits is broken since the pairs of ter-
minals {8 are disconnected by the displacement
of pin contacts 38. When the switch is snapped
into “on” position, the ground connection is
broken by disengagement of balls 36 and contact
surfaces (8 to thereby render the main engine
magnetos operative and the auxiliary circuits are
rendered operative by the connection of pin con-
tacts 39 with terminals (9.

If it is desired to radio-shield the above-de-
scribed mechanism, it is only necessary to attach
to the rear of cover I3 a cup-shaped metallic
casing having a suitable outlet for the cables at-
tached to terminals 14 and 19,

There is thus provided a novel master switch
adapted to control a plurality of circuits in a
predetermined manner, the same being effective,
for example, to connect a plurality of independ-

"ent terminals to a single common terminal while

simultaneously breaking a plurality of power cir-
cuits. The switch comprises novel contact means
capable of achieving desired circuit changes with
& minimum displacement and having means in-
corporated therewith for insuring a good electri-
cal connection between the movable and station-
ary contacts. Additionally, the novel switch
mechanism comprehended renders it possible to
render the entire electrical and ignition systems
of an aircraft inoperative with a short move-
ment of a single control lever. The structure
of the switch is compact and durable and per-
mits of ready assembly.

Although only a single embodiment of the
present invention has been {llustrated and de-_
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scribed, it is to be expressly understood that the
same is not limited thereto. 'For example, it
will now be apparent to those skilled in the
art that the novel switch means can be adapted
for simultaneously breaking and making all the
circuits connected therethrough by spacing the
rows of movable contacts a distance equal to
the spacing of the stationary contacts. Vari-
ous other changes may be made in the design
and arrangement of parts without departing from
the spirit and scope of the invention. For a
definition of the invention, reference will be
primarily had to the appended claims.

What is claimed is:

1. In a master switch mechamsm two rows
of stationary terminals, mounting means there-
for, movable mechanism comprising an insulated
section and a conducting section, two sets of
contact members, one of said sets being mounted
in each of said sections, yielding means for urg-
ing said contact members in the direction of said
terminals, means carried by said insulating sec-
tion adapted to electrically connect the contact
members carried thereby in pairs, and actuating

means for operating said movable mechanism to -

cause the terminals of one of said rows to be-
come electrically connected to the contact mem-
bers of one of said sets.
~ 3. In a master switch mechanism, two rows of

stationary terminals, mounting means therefor,
movable mechanism comprising an insulated sec-
tion and a conducting section, two sets of con-
tact members, one of said sets being mounted
in each of said sections, yielding means for
urging said contact members in the direction of
said terminals, . means carried by said insulating
section adapted to connect the contact mem-
bers carried thereby in pairs, actuating means
for operating said. movable mechanism to cause
the terminals of one of said rows to become elec-
trically connected to the contact members of
one of said sets, and means for grounding said
conducting section

3. In a master switch, two rows of stationary
. terminals, insulated hollow supporting means for
said termmals mechanism mounted for recipro-
cal movement in said supporting means, said
mechanism comprising an insulated segment and
& conducting segment, two sets of contact mem-
bers mounted in the rim of said mechanism and
projecting radially therefrom, one of said sets
being carried by said insulating segment and the
other set by said conducting segment, conduct-
ing means resiliently urging the contact mem-
bers in said conducting segment radially out-
ward, an insulator yieldingly urging the contact
members in said insulated segment radially out-
ward, means adapted to connect the contact
members carried by said insulated segment in
pairs, and actuating means for operdating said
movable mechanism to cause the terminals of
one of said rows to become electrically connected
to the contact members of one of said sets.
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~ward, an insulator yieldingly urging the contact

members in said insulated segment radially out-
ward, means adapted to connect the contact
members carried by said insulated segment in
pairs, and actuating means for operating said
movable mechanism to cause the terminals of
one of sald rows to become electrically connected
to the contact members of one of said sets, said
last-named means serving to ground said con-
ducting segment. )

5. In a multiple circuit switch, a casing, two
rows of terminals secured in said casing, two
rows of contact members, conducting means for
mounting one of said rows of contact members,
insulating means for mounting the other row
of said contact members, means connecting said

‘conducting means to ground, means electrically

".connecting pairs of the contacts: mounted in said
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4. In a master switch, two rows of stationary. -

terminals, insulated hollow supporting means for
said terminals, mechanism mounted for recipro-
cal movement in said supporting means, said
mechanism comprising an insulated segment and
a conducting segment, two sets of contact mem-
bers mounted in the rim of said mechanism and
projecting radially therefrom, one of said sets
being carried by said insulating segment and the
other set by saild conducting segment, conduct-
ing means resiliently urging the contact mem-
bers in said conducting segment radially out-
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insulator, apparatus for moving said conducting
and insulating means in unison, and means for
predetermining two positions to which sald ap-
paratus is adapted to move said insulating and
conducting means, the terminals of one row being
connected to the contact members of the insulat-
ing means in the first of said positions and the

terminals of the other row being connected to

the contact members of the conducting means
in the second of said positions.

6. In a master switch, a casing of insulating
material, a plurality of terminals secured in said
casing and extending therethrough to provide
contact surfaces on the interior of said casing,

‘said terminals being located in two axially spaced

rows, a drum mounted in said casing and adapt-
ed for reciprocable movement relative thereto,
said drum comprising an insulated section and
a conducting section, a set of contacts mounted
In said conducting section and adapted to engage
a row of said contact surfaces to connect a row
of said .terminals to said conducting section,
means for grounding said conducting section, a
set of contacts carried by said insulated section,
said last-named contacts being connected in pa.lrs
and adapted to engage the other row of contact
surfaces to complete circuits between pairs of
terminals of said row, and means for actuating
said drum to cause one of said sets of contacts
to be electrically connected t5 its corresponding
row of terminals,

T. Apparatus of the class described comprising
2 housing including a cup-like member of insu-
lating material and a cover réemovably secured
to said member, a supporting rod extending co-
axially of said housing between said cover and
the end wall of said member, a plurality of con-
tact terminals in the wall of said member, means
carrying a plurality of contact elements slidably
mounted on said rod, and means for reciprocat-
ing said contact carrying means to move said
elements into and out of electrical engagement
with said terminals, said last-named means in-
cluding a bell crank lever pivotally mounted on
said cover and having sliding engagement with
the walls of a groove in said contact carrying
means.

8. Apparatus of the class described compris-
ing a cylinder-like housing, a supporting rod ex-
tending coaxially of said housing between the
ends thereof, means carrying contact elements
slidably mounted ‘on said rod, means for pre-
venting angular movement of said contact carry-
ing means relative to said housing, a plurality of
terminals circumferentially spaced around the
wall of said housing, and means pivotally mount-
ed on an end wall of said housing for reciprocat-
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ing said contact carrying means on said rod to
move said contact elements into and out of elec-
trical engagement with said terminals, the piv-
otal axis of said pivotally mounted means 'being
at right angles to and spaced from said rod and
said pivotally mounted means having a portion
slidably engaging the walls of a groove in saxd
first-named means.

9. In a switch mechanism, a hollow casing, a
plurality of contact terminals mounted in the
wall of said casing, and contact carrying means
in said casing comprising a supporting member,
a ring of insu'~ting material, a plate extending
across an open side of said ring, a resilient core
member in said ring interposed between said
supporting member and said plate, means secur-
ing said plate, ring and supporting member in
assembled relation, a plurality of contact mem-
bers slidably extending through radial openings
in said ring and held by said core member in
vielding engagement with the wall of said casing
for electrical engagement with said terminals

and means electrically connecting the inner ends:

of adjacent ones of said contact members.
10. In a switch mechanism, a hollow casing,
a plurality of terminals mounted in the wall of

said casing, contact carrying means slidably

mounted in said casing, a plurality of contacts
on said contact carrying ineans adapted to engage

said terminals, and means for reciprocating said '

contact carrying means to move sald contacts
into and out of electrical engagement with said
terminals, said last-named means comprising a
bell crank lever pivotally mounted on said casing,
the pivotal axis for said lever being perpendicu-
lar to the direction of movement of said contact
carrying means and said lever having sliding
engagement with the walls of a groove in said
contact carrying means.

11. In a switch mechanism, a hollow casing, a
plurality of terminals mounted in the wall of
said casing, contact carrying means in said cas-
ing comprising a ring of insulating material, a
resilient core member in said ring, a plurality of
contact members slidably extending through ra-
dial openings in said ring and held by said core
member in yielding engagement with the wall
of said casing for electrical engagement with said
terminals and means electrically connecting the
inner ends of adjacent ones of said contact mem-
bers, means slidably supporting said contact car-
rying means in sald casing, and means compris-
ing a lever pivotally mounted on said casing for
moving said contact carrying means to move
said contact members into and out of engage-
ment with said terminals,

12. In a switch mechanism, a cylinder-like
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casing, a plurality of cir
nals in the wall of sais ng, movable contact
means in said casing cemprising an insulating
ring, a plurality of contact elements slidably ex-
tending through radial openinrs in said ring,
common means for resiliently pressing said con-
tact elements against the inner wall of said cas-
ing and means électrically connecting the inner
ends of selected pairs of said contact elements
including a resilient metallic strap mechanically
connected to cne element of each pair and en-
gaging the peripheral surface of said common
means, and means for movmg said contact car-
rying means axially of said casing to move said
contact elements into and out .of -engagement
with said terminals.

13. In a switch mechanism, a casing, contact
carrying means slidably mounted in said casing,
a first set of circumferentially spaced and elec-
trically connected contacts on said means, means
for yieldingly holding said contacts against the
wall of said casing, a first set of terminals
mounted in the wall of said casing for electrical
engagement by said coniacts, a second set of eir-

disposed termi-

~ cumferentially spaced contacts on said contact

carrying means, means electrically connecting
the cantacts of said second set in. pairs, means
for yvieldably holdihg the contacts of said second
said ing, & second set
of terminals mounted in the wall of said casing
] sald second set of
contacts, and means for moving said contact car-
rying means axially of said casing, said contacts
and terminals being so positioned that said first
sets are in electrical engagement, when said sec-
ond sets are out of electrical engagement and
said second sets are in electrical engagement
when said first sets are out of electrical engage-
ment.

14. In a switch mechanism, a hollow casing,
means including a member of electrical insulat-
ing-material mounted in the casing for recipro-
cation therein, a plurality of electrical conductors

“slidably extending through radial openings in

said member at the periphery thereof, resilient
insulating means for yieldably pressing said con-
ductors against the inner wall of said casing, and
means for electrically connecting the inner ends
of certain of said conductors, said last-named
means including a plurality of bendable metallic
straps engaging the peripheral surface of said
resilient insulating means, each of said straps
being mechanically and clectrically connected to
at least one of said conductors and electrically
connected to at least one other of said conductors.

JAEOD R.

FREI




