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16 Claims. (Cl 200—6)

This invention relates to an electric switch and more
particularly to a high voltage heavy duty switch for se-
lectively interconnecting two or more conductors.

Tt is an important object of the present invention to
provide a switch which will satisfactorily accommodate
voltages up to 15,000 volts R. M. S. at 15 amperes and
30 megacycles.

It is a further important object of the present inven-
tion to provide a novel improved electric switch suit-
able for use as a shipboard antenna transfer switch.

It is a further object of the present invention to pro-
vide a novel rotor assembly for an electric switch.

It is a further important object of the present inven-
tion to provide a novel contact mounting arrangement
for a heavy duty switch. .

Other objects, features and advantages of the pres-
ent invention will be readily apparent from the follow-
ing detailed description of a preferred embodiment there-
of, taken in conjunction with the accompanying draw-
ings, in which:

Figure 1 is a fragmentary longitudinal sectional view
with certain parts shown in elevation illustrating a heavy
duty electric switch according to the present invention.

The switch iliustrated is a shipboard antenna trans-
fer switch and is adapted to connect a central switch
conductor 1§ selectively with switch branch conductors
11 and 12 by means of a rotor contact assembly 14. The
central conductor 10 is mounted concentrically of an
upper opening 16 in the switch body 17 by means of a
cup-shaped insulater 19 closing the opening and pro-
truding outwardly from the top of the switch body. The
insulator cup 19 is sealed to the body by means of an
O ring 20 in conjunction with screws 21, and the cen-
tral conductor 1@ is sealed to the apex of the insulator
19 by means of metal bushing 23 and dielectric bush-
ing 24 in conjunction with an O ring 27 therebetween.
A washer 25 and nut 26 are carried on the threaded end
28 of the conductor 10 and the nut 26 may cooperate
with a nut 29 to clamp a connecting lead to the switch
central conductor 18. = A support plate of insulating ma-
terial 31 extends below the top opening 16 in the switch
body and is secured to the switch body as by means of
screws 32 and 33. It has been found that corona ef-
fects can be materially reduced by selecting the material
of plate 31 to have a low dielectric constant. = A high
pressure laminate manufactured under the name “Spaul-
dite” has been found to give the desired reduction of
corona. Collars 35 and 354 are secured centrally of
the support 31 by means of screws 36, and 37 for posi-
tioning the central conductor in the switch body. For
affording a smooth no-corona juncture between the metal
collars 35, 35q and the “Spauldite” plate 31, an alkyd
resin material such as manufactured under the name
“Glyptal” is interposed between the collars and the plate
as indicated at 38 and 38a.

The right side conductor 11 is mounted by means of
a cup insulator 40 having a metal bushing 42 and a di-
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electric. bushing 43 at its apex and O ring 45 therebe-
tween for sealing the connection. between the insulator
40 and the conductor 11. The threaded outer end 47
of the conductor 11 receives nut 48 and washer 49 for
securing the bushing 43 against the insulator 40, and has
a nut 50 for securing a connecting lead to the switch
conductor 11. A support plate 52; which may be of
the same high pressure laminate with low dielectric con-
stant as plate 31, is clamped over the side opening 53
of the switch body between the insulator 40 and the
switch body 17 by means of screws 56. Collars 57 and
57a are secured to the support 52 by means of screws
59, and may have alkyd resin material between the col-
lars and plate 52 as indicated at 58 and 58a for reduc-
ing corona. The left side conductor 12 is mounted by
parts similar to those just described and -their corre-
sponding parts have been given corresponding primed
reference numerals in the drawings so that specific de-
scription thereof is unnecessary. Since the side sup-
port and side insulators are sealed to the switch body
by means of O-rings 69, 61 and 60’, 61’, it will appreci-
ated that the upper portion of the switch is substan-
tially moistureproof. The cup-shaped insulators in co-
operation with the adjacent support serve to furnish
spaced two point support for each of the conductors so
as to rigidly position their inner ends within the switch
body 17, and also to insulate the conductors: from the
switch body.

The central conductor 10 carries a contact 65 at its
lower end comprising a screw threaded into the conduc-
tor and a nut 66 for locking the contact at the desired
level. The contact 65 preferably has rounded laieral
surfaces to reduce corona. The side conductors 11 and
12 have screws threaded transversely through the ends
of the conductors 11 and 12 and fixed relative thereto
by means of nuts 69 and 69°. It will be observed that
the contacts §8 and 68’ are equally spaced from the cen-
tral contact 65 and have rounded heads at the same
level in the switch body 17. The rotor contact assem-
bly 14 includes a contact plate 76 having continuous
electrical connection with the center contact §5 and ro-
tatable about a central axis for selective electrical con-
tact with the branch contacts 63 and 68’.

The contact plate 70 is mounted by means of an in-
sulating block 72 having a recess 73 opening into the bot-
tom thereof for receiving the head 74 of a pin 75 con-
nected to the contact plate 79. The recess 73 is closed
by means of a dielectric plug 76 cemented to the block.
The pin 75 extends in a reduced bore for guiding recip-
rocating movements of the contact plate 79 at the top of
the block 72. For urging the contact plate 78 outwardly
from the block 72, a pair of springs 77 and 78 are
mounted in recesses 79 and 80 at the top face of the
block and bear on the underside of the contact plate at
a distance from the central axis of the switch body cor-
responding to the spacing between the central contact
65 and the branch contacts 68 and 68”. The leading up-
per edge of the contact plate 70 is beveled as indicated
at 83 and the contacts 68 and 68’ are rounded at their
lower ends as indicated at 84 and 84’ so as to cam the
contfact plate 70 downwardly as the outer end of the
contact plate is moved. into contact with one of the
branch contacts 68 and 68’.- The springs 77 and 78
serve to. continuously urge the contact plate into firm
electrical connection with the contacts.

The contact assembly 14 is rotatably supported on a
shaft 90 of dielectric material by means of a collar 91
also of dielectric material, the shaft 99 being connected
with the collar 91 by means of a dielectric pin 104. A
plate 92 is secured to a closure plate 93 at the lower
end of the switch body by means of bolts 94 and the
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closure plate 93 is secured to the switch body 17 by
means of bolts 96 to close a switch body opening 98
opposite to the upper opening 16. The plate 92 has a
center boss 99 nesting within a recess in the:closure plate
93, and has-a central opening receiving. an inwardly .off-
set end portion 101 of the sleeve 103. A bearing -assem-
bly 105 is interposed between the sleeve 103 and the
shaft 99, the outer.race of the assembly being positioned
by a shoulder at the lower end of the sleeve provided by
end portion 181 thereof. The plate 92 thus serves to
center the shaft 8¢ centrally of the switch body 17.

For supporting shaft 99 and collar 91, the plate 93 is
provided with an annular shoulder 139 at the lower end of
the central opening therein. The shoulder 13% bottoms
thrust bearing. assembly 148, the outer race of bearing

assemibly ‘148 seating edgewise on the shoulder 139, and:

the inner-race abuiting the anmular face provided by a
rabbet groove 141 in the collar 91.

The contact assembly shaft 98 is interlocked with a
shaft 167 extending upwardly into the sleeve. The bear-
ing mounting plate 92 has a recess 168 which receives a
reduced portien of the actuating housing 10 in tele-
scoping relation therein, the housing being retained with
the bearing mounting plate 92 by means of screws such
as'112. The bearing mounting plate’92 has a depending
boss 114 which has a threaded hole for mounting a wafer
switch 115 which may be utilized for controlling the in-
dexing of the rotor contact assembly in a manner well
known to theart. The bearing plate also has a threaded
opening for receiving a mounting structure for a detent
mechanism including spring actuating ratchet arms carry-
ing roller (not shown) for cooperation with-the detent
gear 120 fixed to the shaft 167, also well known in the
art. The funcion of the detent mechanism is to accu-
rately position the rotor contact assembly at the switch-
ing stations.
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A motor 128 mounted within the actuating housing 116 .

by means of a mounting plate 121 drives a-shaft 122
through a drive train 123 which is enclosed by a casing
124 secured to the mounting plate 121. This drive train
need not be described in detail as it may be any con-
ventional type. The mounting plate 121 is secured to
the actuating housing by means of bolts such as 127, A
cap 328 closes the lower end- of the actuating housing
118 and is secared thereto by ‘means of bolts such as
129. The cap 128 has a central aperture and a pressurized
receptacle 136 is secured therein by means of screws 131,
the receptacle having -2 flange 132 cooperating with a
gasket 133 to seal the receptacle to the cap 128. ‘A
stuffing box 135 has a flange 136 ‘secured to the outer
periphery of the cap 128 by means of screws such-as
136. A cable tube 137 is secured at the lower end of
the stufing box for receiving the power cable for sup-
plying the motor 120.

There is thus provided a novel switch structure which
is adapted for heavy duty, high voltage operation and
yet which is suitably compact and ‘economical in con-
struction.

It will be understood that modifications and variations
may be effected without departing frem the scope of the
novel concepts of the present invention.

We claim as our invention:

1. An electric switch comprising a housing-including at
least two laterally extending dome-like wall portions and
one upwardly extending dome-like wall portion, @ con-
ductor having an exterior terminal portion and extending
downwardly through the apex of said upwardly extending
dome and terminating in:a downwardly facing contact,
a conductor having .an exterior terminal portion and .ex-
tending through the apex -of each of said lateral domes
and each terminating within said housing in a downwardly
facing contact, a bridging contact mounted for-rotation
on a shaft substantislly coaxial with -said ‘downwardly
extending conductor, said bridging contact-having-a-por-
fion “which' lies in abutting relation with:said contact 6f

40

4

said downwardly extending cenductor, irrespective of its
angiilar position, and having another portion which selec-
tively engages one of said countacts of said lateral con-
ductors depending upon its angular position with respect
to said shaft. )

2. An electric switch comprising a housing including
at least two laterally extending deme-like wall portions
and one upwardly extending dome-like wall portion, a
conductor extending downwardly through said upwardly
extending dome and terminating in a downwardly facing
contact, a conductor extending through each of said lat-
eral domes and each terminating within said housing in a
downwardly facing contact, an arm mounted for rotation
on a shaft substantially coaxial with said downwardly
extending conductor,-a bridging contact mounted on said
arm for limited upward movement, resilient means bias-
ing said bridging contact upwardly, said bridging contact
having a portion which lies in abutting relation with said
contact of -said downwardly extending conductor, irre-
spective of its angular position, and having another por-
tion with a downwardly sloping edge which selectively
engages one of .said contacts of said lateral conductors
depending upon its angular position with respect to said
shaft, the sloping edge serving to depress said bridging
contact against the action of said resilient biasing means
as said edge moves into engagement with said contacts of
said lateral conductors. }

3. An electric switch comprising a housing including at
least two laterally extending dome-like wall portions and
one upwardly extending dome-like wall portion, a con-
ductor extending downwardly through said upwardly ex-
tending dome ‘and terminating in a downwardly facing
contact, a conductor extending through each of said lat-
eral domes and each terminating within said housing in
a downwardly facing contact, a bridging contact mounted
for rotation on a shaft substantially coaxial with said
downwardly extending conductor, said bridging comtact
having a portion which lies in abutting relation with said
contact of said downwardly extending conductor, irrespec-
tive of its angular position, and having another portion
which selectively engages one of said contacts of said
lateral conductors depending upon its angular position
with respect to said shaft, a subsidiary housing projecting
downwardly from said first housing, an electric motor in
said subsidiary housing for rotating said shaft, and index-
ing means in said subsidiary housing for accurately posi-
tioning said shaft in each of a pluralty of angular posi-
tions wherein said bridging contact is in engagement with

- one of said- contacts of said lateral conductors.
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4. An electric switch comprising a housing including
at least two laterally extending dome-like wall portions
and -one upwardly extending dome-like wall portion, a
conductor -having an exterior terminal portion "and ex-
tending ‘downwardly through said upwardly extending
dome-and terminating in a downwardly facing contact, a
conductor having-an exterior terminal portion and ex-
tending through each of said lateral domes and each- ter-
minating within said housing in a downwardly facing con-
tact, an -arm mounted for rotation on a shaft substan-
tially coaxial with said downwardly extending conductor,
a bridging  contact mounted on said arm for limited up-
ward mevement, resilient means biasing said bridging con-
tact: upwardly, -said bridging contact having a portion
which lies in abutting relation with said contact of said
downwardly- extending conductor, irrespective of ‘its an-
gular-position, and having another portion which selec-
tively engages one of said contacts of said lateral con-
ductors- depending upon its angular position with respect
to said shaft, a subsidiary housing projecting downwardly
from said first housing, means in said subsidiary-housing
for rotating said:shaft, the interior of said lateral dome-
like -wall pertions being separated- from the central por-
tion of said first housing by additional inner wall-portions
through:-which-said lateral conductors also extend,:said
inner wall portion ‘having metal collars on -opposite sides

-



2,741,671

5

thereof and closely engaging said lateral conductors, and
a layer of an alkyd resin material interposed between each
collar and the associated inner wall portion for affording a
smooth no corona juncture between the collars and the
inner wall portions.

5. A heavy duty switch comprising a housing having
a top central and side openings, cup-shaped insulators
closing each of said operings and projecting outwardly
from said housing, conductors extending centrally through
said cups into. said Housing, insulating supports interposed
between said housing and said insulators for said side
openings for positioning the side conductors, a top con-
ductor support extending below said top opening and
spaced above said side conductors for positioning said top
conductor, contacts depending from the inner ends of the
conductors and terminating in transverse alignment; with
the contacts of the side conductors substantially equally
spaced from the contact of the central upper conductor,
a closure plate extending across the lower end of said
housing having a central aperture, an actuating shaft ex-
tending into said housing through said aperture and ter-
minating below said contacts, an actuating housing se-
cured to said closure plate, an actuating mechanism in
said actuating housing and in driving connection with
the lower end of said shaft, an insulation block mounted
on the upper end of said shaft having a central recess
aligned with said shaft and with said central contact and
having a further recess displaced from said central re-
cess the distance between the central contact and the side
contacts, a contact arm overlying said recesses and hav-
ing a pin depending therefrom, said insulation block hav-
ing a bore therein between said recesses receiving said
pin for guiding said arm in reciprocating movement above
said block; spring means seated in said recesses and act-
ing on said arm to urge said contact arm away from said
block and into contact with said contacts, and shoulder
means in said bore and on said pin limiting displacement
of said arm from said block to retain said contact arm in
operative relation to said contacts, said arm being in con-
stant contact with said central conmtact as said shaft is
rotated.

6. A heavy duty switch comprising a housing having a
top central and side openings, cup-shaped insulators clos-
ing-each of said openings and projecting outwardly from
said housing, conductors having terminal portions ex-
teriorly of said cups and extending centrally through the
apexes of said cups and into said housing, insulating sup-
ports extending transversely to the respective conductors
adjacent  said openings for positioning said conductors
relative to said housing, contacts depending from said
conductors within said housing and terminating in trans-
verse alignment, and a contact assembly rotatably mount-
ed in said switch housing for rotation cn an axis sub-
stantially coincident with the axis of said central con-
ductor for selectively interconnecting the contact of cen-
tral conductor with the contacts of the other conductors.

7. A heavy duty switch comprising a switch body hav-
ing an opening at one side thereof into said body, and
a plurality of contacts disposed in transverse alignment
within said body, a closure plate secured to said body
over said opening and having a central aperture there-
through and having a recess surrounding said aperture, a
bearing mounting plate having an annular boss nesting
within said recess and having a central aperture, said
bearing mounting plate being secured to said closure plate,
a bearing structure having a reduced end portion nesting
within the aperture in said bearing mounting plate and ex-
tending through the closure plate aperture into said switch
body, a shaft journaled in said bearing structure, a con-
tact assembly carried by said shaft for selectively inter-
connecting said contacts within said switch body upon
rotation thereof, an actuating housing having an end por-
tion for connection with said switch body, said bearing
mounting plate having an annular recess receiving said
end portion in nesting relation, and an electric motor
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carried in said actuating housing in driving connection
with said shaft for selectively positioning said contact as-
sembly.

8. An electric switch comprising a switch body having
side openings, cup-shaped insulators closing said openings
and protruding outwardly from said bedy, rigid elongated
conductors extending centrally through said insulators
into said housing, insulating supports interposed between
said housing and said insulators for said side openings
for positioning the side conductors, each conductor ex- .
tendng threugh the apex of one of said cup-shaped in-
sulators and through the associated insulating-support,
said insulators and supports thereby providing spaced in-
sulating support for rigid positioning of said conductors,
contacts carried by said conductors within said switch
body in. transverse alignment, and a contact assembly
mounted within said body for rotation about a longitudi-
nal axis for selective electrical connection with said-con-
tacts. L

9. An electric switch comprising a switch body having
side openings, cup-shaped insulators closing said openings
and protruding outwardly from. said body, conductors

-extending centrally through said cups into said housing,

insulating supports interposed between said housing and
said insulators for said side openings for positioning the
side conductors, each conductor extending through the
apex of one of said cup-shaped insulators and through
said insulating support, said insulators and supports
thereby providing spaced insulating support for rigid po-
sitioning of said conductors, contacts carried by said
conductors within said switch bedy in transverse align-
ment, a contact assembly mounted within said body for
rotation about a longitudinal axis for selective electrical
connection with said contacts, said contact assembly com-
prising an insulation block extending transversely within
said switch body, a contact arm having a pin extending
therefrom and reciprocally mounted by said block, said
pin having a head opposing a shoulder in said block for
retaining said pin with said block, and compression springs
urging said arm outwardly from said block into operative
relation with said contacts. g .

10. A- high voltage heavy duty switch comprising a
switch bedy having side openings, cup-shaped insulators
closing said openings and protruding outwardly from said
body, conductors extending centrally through said cups
into said housing, insulating supports interposed between
said housing and said insulators for said side openings
for positicning the side conductors, each conductor ex-
tending through the apex of one of said cup-shaped
insulators and through the associated insulating support,
said insulators and supports thereby providing spaced
insulating support for rigid positioning of said conductors;
contacts carried by said conductors within said switch
body in transverse alignment, and a contact assembly
mounted within said body for rotation about a longitu-
dinal axis for selective electrical connmection with said -
contacts, and said insulating supports being made of a
high pressure laminate material for reducing corona
effects.

11. A high voltage heavy duty switch comprising a
switch body having side openings, cup-shaped insulators
closing said openings and protruding outwardly from said
body, conductors extending centrally through said cups
into said housing, insulating supports interposed between
said housing and said insulators for said side openings for
positioning the side conductors, each conductor extend-
ing through the apex of one of said cup-shaped insulators
and through the associated insulating support, said in-
sulators and supports thereby providing spaced insulating
support for rigid positioning of said conductors, contacts
carried by said conductors within said swiich body in
transverse alignment, and a contact assembly mounted
within said body for rotation about a longitudinal axis
for selective electrical connection with said contacts, and
said insulating supports being made of a high pressure
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ports and closely engaging said conductors, and a:layeyr
of-ansalliyd resin material interposed between- each -collar
and: the- associated suppért for affording a° smooth no
coronaijuncture between the collars and the supports:
12: A heavy duty switch comprising a switch body
having'an opening at-one side thereof into said body, and
a:plurality-of: contacts: disposed in iransverse-alignment
. within said body; a closure plate secured to said body over
said opening: and having a central apertuie therethrough
and having a recess surrounding said aperture, a bearisg
mounting plate having an anmular boss-nesting within
sid recess: and - having a- central: aperture, said- bearing
mounting - plate being secured fo said closure plate, a

bearing: structure having a-reduced end portion mesting-

within:the aperture in said bearing mounting plate and
extending through' the closure plate aperture into said
switch body, a shaft journaled in said bearing structure;
and-a:collar for supporting said shaft secured to said shaft
and haviag an annular skirt with an interior recess accom-
modating said bearing structure; said clesure plate having
an anntlar shoulder projecting into-the central aperture
thereof; said .ccollar annular skirt telescoping into the cen-
tral aperture-of said closure plate-and providing an annu-

lar: shouides: opposing said closure plate shoulder, thrust:

bearing: means interposed between the shoulders of said
closure: plate- and: collar to suppoit the collar from: said
closure plate, and a contact assembly carried by said shaft
for-selectively interconnecting- said contacts within said
switeh: bady upon rotation of said shaft.

13:. A-heavy duty switch comprising a- housing having-

aplurality of cpenings into a central chamber, cup-shaped
insulators closing each of said cpenings: and projecting
outwardly. from said housing, conductors extending cen-
trally through said cups and into said housing, insulating
supports. extendiag. transversely to the- respective- conduc-
tors adjacent said cpenings for positioning. said conduc-
tors relative to said housing, said insulating supports being
made of -a high pressure laminate. material for reducing

corona effects, contacts carried-by said conductors within

said housing, and a.contact. assembly rotatably mounted
in: said: housing for selectively interconnecting the con-
tacts-of said conductors.

14: A heavy duty switch comprising a-housing having
a plurality of openings into a central chamber, cup-shaped
insulators closing each of said openings and projecting
outwardly from said housing, conductors extending cen-

trally through said cups and into said housing, insulating-

supports. extending transversely to. the respective con-
ductors ‘adjacent said openings for positioning said con-
ductors relative to said housing, said insulating: supports
"being made of a high pressure laminate material for re-
ducing.corona effects, contacts carried by said conductors
within said housing, and a contact assembly rotatably
mounted in said housing. for selectively interconnecting

laminate: material- for reducing: corona effects, metal
collars: carried” on opposite sides- of each . of’ said sup--
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the. contacts: of :said:condictors; metal ‘collars: carried on’
opposite:sides of‘each.of said supperts: and clesely engag*
ing the conductor ‘extending therethrotigh; and a-layet: of:
an. alkyd:resin. material - interposed: between: each  collar’
and the associated support for affording’ a-sniooth: no:
corona: juncture between:the collars-and:the-supperis:

15. A heavy duty swiich. comprising-a- housing having
a plurality of openings in the side walls thereof'‘commuri-
cating with. a.central ‘chamber; cup-shaped insulators: clos-
ing each .of 'said openingsiand projecting outwardly from:
said. housing, tigid rod-like: conductors: each- associated:
with- one of said cup-shaped: insulators: and having' a-
threaded: terminal portion exteriorly of: the insulator-and:
extending. through: the apex of-the:insulator and into ‘the:
housing. central chamber; . insulating: supports extendiag:
transversely.-to. the respective: conductors adjacent: said-
openings for: receiving: the cenductors therethiouigh,- said?
insulators: and--said supports providing spaced two ‘point’
support for said rod-like:conducters; contacts threadedly
enzaging the: respective: conductors: within the: housing:
central chamber, and. a contact: assembly’ rotatably:
mounted in: said’ housing: for selectively inteféonnecting:
the contacts:of said conductors:-

16. A heavy duty switch comprising:a switch- body:
having an. opening at one’ end’ thereof: into a’ central
chamber: of said body, a: plurality of contacts: disposed
within' said body including a central contact and further
contacts lying in a commen: transverse plane with: said
central ‘contact and equally spaced therefrom, a' closure.
plate secured to-said body- over said opening having-a
central” aperture- and. an’ annular shoulder’ coaxial. with
said- aperture; a-shaft extending through said-aperture, a:-
collar- ‘of insulating: material for supporting: said shaft
secured -to-said .shaft and. having an.annular skirt:pro
viding an: annular’ shoulder: opposing :said- closuré plate:
annular shoulder; . thrust bearing means- interpesed- be-
tween the shoulders-of said closure plate’and: said: collar
to support the collar from the closure plate, a block of”
insulating material mounted on- said:shaft and-extending:
transversely within:. said switch: body,. a- contact arm
mounted by said block having a planar upper surface:
of length equal to the spacing between said ‘central con-
tact and said further contacts and in continuous engage:
ment with: said central contact ‘and- for:bridging ‘between:
the .central contact and a.selected further contact, anid:
spring. means interposed between said contact armi:and:
said . block: for:urging said arm:outwardly:into operative-
relation with the central contact and' the selected farther:
contact. : .
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