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This invention relates to electrical switches
such as are employed in electrical communications
field, and an object of the present invention is
to provide a thin, neat aprearing practical switch
employing a minimum number of parts and re-
quiring a relatively small amount of manual labor
to assemble it and connect it in a circuit.

An object of the present invention is to pro-
vide an electrical switch of the type employed in
transducers, such as attenuators, potzantiometers,
ete., in which the circuit-carrying leads are in
the form of flat metal strips bonded to the in-
sulating plate and may be formed either by elec-
trochemical or electrolytical deposit of ths metal
on the insulating carrying plate or by the bond-
ing of a sheet of metal to the insulating plate
which is then etched to remove -the metal except
in those areas where the leads are required, there-
by eliminating much hand wiring and the conse-
quent multiple wires usually employed in such
switches.

Another object of the present invention is the
provision of a simplified electrical switch a3 speci-
fied wherein the contact-making arm or switeh
arm and the ring contact also act as a detent
gear and pawl, thereby eliminating the employ-
ment of a separate detent gear and pawl such as
normally employed in switches of this character.

A further object of the invention is to provide

a simplified switch structure wherein the switch

arm is carried by the dialing knobs of the switch,
being connected thereto for rotation with the
knob in a simple. novel manner, and wherein the
knob is rotatably supported upon the insulating
contact-carrying rlate by a simrle relationship of
stub shaft, bearing sleeve and snap ring.

With these and other objects in view, as may
appear from the accompanying specification, the
invention consists of various features of construc-

tion and combination of rarts, which will be first .

described in connection with the accompanying
drawings, showing an electrical switch of a pre-
ferred form embodying the invention, and the
features forming the invention will be specifically
pointed out in the claims.

In the drawings:

Figure 1 is a front elevation -of the improved
electrical switch.

Figure 2 is an edge elevation of the switch.

Figure 3 is a plan view of the back of the switch
structure.

Figure4is a sectlon on the line 4—4 of Figure 3
of the drawings showing the switch in a c1rcu1t-
breaking position,

Figure 5 is a cross section through: the switch
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taken on the line 5—5 of Figure 3 and showing:
the switch in a circuit making position.

Figure 6 is a plan view of the circuit-making
and breaking switch arm.

Figure 7 is an edge elevation of the switch
arm.

Figure 8 is a perspective view showing the man-
ner of attaching the switch arm to the dialing
knob.

Figure 9 is a detziled view of the contact ring.

Figure 10 is a detailed section taken on the line
{0—10 of Figure 8.

Figure 11 is a detailed view of a s'ight modifica-
tion of the switch structure.

Referring more particularly to the drawings,
the improved electrical switch includes the con-
tact carrying plate | which is m~de of any suit-
able insulating material of sufficient rizidity to
form a supporting plate. The contact carrying
plate | has a plurality of s»eced contacts 2 car-
ried thereby and arranged in the usual ring con-
centric of an axis point through the plate. The
contacts 2 of posts 3 formed thereon are at-
tached thereto which extend through the plate 1
and through the inner ends of the thin flat elec-
tric current conducting leads or lines 4 carried
by the back of the plate . The electric cur-
rent conducting leads 4 consist of thin flat metal
strips on the back of the platz { and they extend
outwardly to terminals § speced around the plate
I near its edges thus providing permanent rigid
electric current conducting lsads from each of
the indevendent or spaced contacts 2 to a termi-
nal point near the edge of the plate | to facilitate
the connection of the contacts in an e’ectrical cir-
cuit and eliminate not only the multitude of
wires leading from the relatively small space en-
compassed by.thz posts 3, but also eliminating
the manual labor required for connecting such
wires (not shown) to the posts 2. Furthermore,
the employment of the thin flat metal leads 8 very
materially reduces the thickness of the switch
structure which, together with other features
hereinafter descriked, permits the provision of a
thin switch which will require muech less space
than analogous switches ag they are now manu-
factured.

A ring contact 8 is attached to the outer face
of the plate { concentric of the ring of spaced
contacts 2 by suitable means such as the eye-
let rivets 7 shown in Figure 3. An electric cur-
rent conducting lead 8 which is alsc a thin flat
metal strip uvon the back of the plate { is con-
ductively connected to the contact ring § by the
eyelet rivet 1T’. The lead 8 extends out to near
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the edge of the plate { and is connected to a
terminal 9 to which a wire (not shown) may be
connected.

The ring contact 9 has a plurality of circum-
ferentially spaced bosses 10 struck thereon which
are substantially semi-spherical in shape.

The dialing knob {1 of the switch structure has
a stub shaft {2 formed thereon which extends
through a bearing collar {3 carried by the plate
{. A spnap ring 18 engages the stub shaft and
holds the stub shaft {2 against axial movement
relative to the bearing sleeve {3 and the contact
carrying plate {. The stub shaft 12 is rotatably
supported by the bearing {3 so as to permit rota-
tion of the dialing knob {{. The dialing knob
i1 has an annular flange {5 formed thereon, the
outer surface of which is knurled, as shown at 16.
If it is so desired, the annular flange (5 may
project above or beyond one edge of the contact
carrying plate { as shown in Figures 1 and 2 of
the drawings so as to facilitate rotation of the
dialing knob by engagement with its knurled
flange 15.

- A bar (7 extends diametrically across the inner

hollow portion of the dialing knob I and it has

its outer ends thickened as shown at #8. The

thickened ends 18 have recesses 19 formed there-

in in which the ears 26 formed on the switch

arm 21 engage for connecting the switch arm 21

to the dialing knob 1{ for rotation therewith. In

Figures 6 and 8 of the drawings the switch arm

21 is shown as comprising a ring of electrical
current conducting metal which has the dia-

mretrically oprosed projecting ears 20 formed

thereon at right angles to the diametrically

opposed projecting ears 22 and 23. The ear 23

has a contact strap 28 struck outwardly from its

inner face and the ear 22 has a boss 25 which is

substantially semi-spherical in shape struck in-

wardly from its inner surface.

is struck inwardly from the inner face of the

switch arm 21 inwardly towards the axis of the

arm from the boss 25 and sraced so that while

the boss 25 will ride over and engaee the bosses

10 on the contact ring § the boss 26 will engage

any one of the spaced contacts 2.

is of such leneth that it will eneage betreen two

of the bosses 18 on the contact ring 6. As clearly

shown in Fignres 5 and 7 of the drawings, the
switch arm 21 is bowed so as to provide spring

action thereto and in such manner that its con-

cave side faces the contact carrying plate {. The

bowed switch arm together with the strap or
boss 24 and boss 25 serve a dual function during
the operation of tre switch, they, riding over
the bosces 10, provide a detent action for the
switch, holding it in ad‘usted nositions and thus
eliminate the need of a detent gear and pawl siich

as normally emnloyed in switches of this gen-
eral type. Also the strap or boss 24 and boss 25
provide means for breaking an electrical circuif
through the switch. When the dialing knob 1
is adiusted, as shown in Figure 4 of the drawings,
with the strap or boss 24 and the boss 25 engag-
ing on a pair of diametrically opposed bosses 18,
the boss 26 is held out of engagement with any
one of the contacts 2 and thus the electrical cir-
cuif is broken. When the dial {{ is adjusted so
that the bowed strap or hoss 24 engages between
two adjacent bosses 10 the spring action of the
switch arm 21 cau<es it to assume its bowed posi-
tion as shown in Figure 5 thus moving the hoss
26 into engagement with one of the contacts 2
and closing an electrical circuit fhrough the
switch structure. .
As shown in Figures 2, 4 and 5 of the drawings,

A second boss 26

The strap 24 &
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the provision of the novel type of switch arm
carried by the dialing knob 11 together with the
novel type of ring contact not only eliminate
the need of a detent gear and pawl in the switch
structure but materially simplifies the construc-
tion of the switch and permits the construction
of a switch which is very much thinner and con-
sequently occupies much less space than corre-
sponding or analogous switches of approved con-
struction now in use. The bowing of the switch
arm 21 provides sufficient spring action to per-
mit positive non-slipping adjusted movements of
the switch arm and dialing knob and also pro-
vides quick snap make-and-break action of the
switeh.

. The current carrying leads 4 and 8 may be
formed on the insulating contact carrying plate
{ by various well known methods such as by
electrochemical or electrolytical depositing of the
metal on the insulating plate or by means of
bonding a sheet of metal to the plate of insu-
lation and then etched to remove all of the metal
except in those areas where the leads are re-
quired.

As shown in Figure 11 of the drawings, the lug
22 or ear and, consequently, the boss or extrusion
25 on the switch arm 21 may be eliminated which
will permit use of the switch as a circuit short-
ing type switch.

It will be understood that the invention is
not to be limited to the specific construction or
arrangement of parts shown, but that they may
be widely modified within the invention defined
by the claims,

What is claimed is: .

1. In an electrical switch, an insuldtion con=
tact carrying plate, a plurality of spaced contdcts
carried by said contact carrying plate, a ring
contact carried by said plate, a plurality of thin
flat electrical current conducting leads on one
side of said contact carrying plate and corinected
one to each of said spaced contacts, an electric
current conducting lead on said contact carry=
ing plate and connected to said ring contact, a
dialing knob rotatably carried by said contact
carrying plate, a circuit-closing switch arm de~
tachably connected to said dialing knob for ro-
tation therewith, and contact bosses formed on
said ring contact, means formed on said swifch
arm cooperating with said bosses to provide
detent action for the knob and switch arm.

2. In an electrical switch, an insulation contact
carrying plate, a plurality of spaced contacts car~
ried by said contact carrying plate, a ring con-
tact carried by said plate, a plurality of thin
flat electrical current conducting leads on one side
of said contact carrying plate and connected one
to each of said spaced contacts, an electric cur-
rent conducting lead on said contact carrying
plate and connected to said ring contact, a dialing
knob rotatably carried by said contact carrying
plate, and a circuit closing switch arm defach-
ably connected to said dialing knob for rotation
therewith, said ring contact having a plurality
of bosses formed thereon, and said switch arm
having a pair of bosses formed thereon cooperat-
ing with said ring contact bosses to provide
detent action.

3. In an electrical switch, an insulation con-
tact carrying plate, a plurality of spaced contacts
carried by said contact carrying plate, a ring
contact carried by said plate, a plurality of thin
flat electrical current conducting leads on one
side of said contact carrying plate and connected
one to each of said spaced contacts, an electric

5 current conducting lead on said contact carry-
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ing- plate and connected

detachably connected- to- said- dialing knob. for
rotation therewith, said ring contact having. a
plurality. of bosses- thereon, a- pair- of  bosses

formed on said switch-arm and-cooperating with-

said ring-contact bosses to provide detent action,

said switch-arm having a-contact boss thereon for-

engagement with any one-of said:spaced  con-

tacts; said:switch arm- being-bowed to- provide-

spring action to hold the bosses thereon-in cen-
tact-with a ring -contact at all times and to hold
the contact boss on the-switch arm out of con-
tact with any of said spaced contacts when the
bosses on the switch arm are in engagement
with bosses.on the ring: contact.

4. An electrical switch as claimed-in.claim 2
wherein said.dialing knob has.a. pair of spaced
recesses in ifs inner svrface, said switch arm
having ears thereon fitting in said recesses-to
connect the switch arm-to the- dialing knob-for
rotation therewith.

5. An electrical switch as claimed in claim 3
wherein said dialing knob has a stub shaft there-
on, a bearing collar carried by said contact carry-
ing plate, said stub shaft extending rotatably
through said bearing collar, means for preventing
longitudinal displacement of said shaft in said
bearing collar, said dialing knob having a pair of
spaced recesses in its inner surface, said switch
arm having ears thereon fitting in said recesses
to connect the switch arm to the dialing knob
for rotation therewith.

6. Tn an electrical switch, an insulation contact
carryving plate, a plurality of spaced contacts
carried by said plate, a ring contact carried by
said plate, said ring contact having a plurality
of circumferentially spared hosses thereon, a
switch arm, means for rotatably supnorting said
switch arm, said switch arm provided with a pair
of bosses spaced one on each side of the axis
of rotation of the arm and adapted to coact with
the bosses on the ring contact to provide detent
action.

7. An elecrtrical switch as claimed in claim 6 in-
cluding a coantact boss formed on said switch arm
for contact with any one of said plurality of
contacts.

8. An electrical switeh =5 claimed in alaim A

including, a contact hoss formed on said switch ©

arm for contact with anv one of said spaced
contacts, said switch arm being bowed to provide
spring action in the switch arm to maintain said
pair of bosses always in contoct with the ring enn-
tact and to move the contoct boss on the gwit-h
arm out of engarement with a svaced contant
when the pair of besses on the switch arm are in
engagement with bosses on the ring contart.

9. In an electrical switerh an insulation contact
carrving plate. a plurslity of spaced contacts car-
ried by said plate, a rine contact carvied hv said
plate. said ring contact hoving g pluralitv of
circumferentially srarced hosses thereon. a dial-
ing knob rotat=blv carried bv said contact carrv-
ing plate, a switch arm econnected to said dialing
knob for rotation therewith, said switch arm nro-
vided with a pair of bosses spaced one nn each side
of the axis of rotation of the switch arm and
adapted to coact with the bosses on the ring con-
tact to provide detent artion.

10. An elertrical switch as elaimed in rlaim 9
inecluding, a contact beoss formed on gaid switeh
arm for contact with anv one of said nluralitv of
spaced contacts, said switch arm breing bhawed tn
provide spring action in the switch arm to main-

_—

to-said ring-contact; a-
dialing- knob rotatably- carried-by said contact-
carrying plate; and- a-circuit. closing-switch arm-
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tain- said pair of bosses always.in- contact with
the ring contact and to move the contact. boss.
out of engagement with the spaced contacts when
the pair of hosses on the switch arm.are in en-.
gagement with bosses on the ring contact.

11. An electrical switch as claimed in claim 9
including, a contact boss formed on said switch
arm for contact with any one of =aid plurality.
of spaced contacts, said switch arm heing bowed
to provide spring action in the switch: arm to
maintain said pair of bosses always in contact
with the ring contact and to move the.contact-
boss out of engagement with the spaced contacts
when the pair of bosses on the switch arm are
in engagement with bosses on the ring contact,
said dialing kncb having spaced recesses in its
inner surface; ears.formed on said switch arm and
engaging in said recesses to detachably connect
the switch arm-to the dialing kuch for rotation
therewith.

12. In an electrical switch, an insulation con-.
tact carrying plate, a plurality of spaced con-
tacts carried by said contact carrying vlate, a:
ring contact carried. by said plate, & plurality
of thin flat electrical current conducting leads on
one side of said contact carrying plate and con-
nected one to each of said spaced contacts, an
electric current conducting lead on said contact
carrying plate and connected to sa2id ring con-
tact, a dialing knob rotatably carried by said con-
tact carrying plate, and a circuit closing switch
arm detachably connected to said dialing knob
for rotation therewith, said ring contact having
a plurality of bosses thereon, a pair of bosses
formed on said switch arm cooperating with the
ring contact bosses to provide detent action. said
dialing knob having a pair of sprced recesses in
its inner surface, and ears formed on said switch
arm and fittine in said recesses to detachably con-
nect the swit~h arm to the dialing knob for rota-
tion therewith.

13. In an electrical switch. an insulation con-
tact carrving plate, a plurality of snaced con-
tacts carried bv said contact carrying plate, a
ring enntact carried by said plste, 2 plurality of
thin flat electrical current conducting leads on
one side of said contact carrving plate and con-
rected one to each of =aid spaced contacts. an
electrie errrent condretine lead on said contact
carrying rlote and connerted to said ring con-
tact, a dialine knoh rotatehly carried by said
contact carrvine nlate, and a circuit closing
switch arm detachably connerted to said dialing
knob for rotation therewith. a plurality of bosses
formed on said ring contart. a poir of bosses
formed on said switch arm and eopnaratine with
said ring rontact bosses to provide detent action,
said switch arm having a contact bhoss thereon
for enrarement with anv one of said snaced con-
tacts. seid switch arm being howed to provide
soring aectiorn {0 hold the bosses theveon in con-
taet with the ring contact at all times and to
hold the contact boss on the switch arm out of
contact with anv of said spaced contacts when
the bosses on the switeh arm are in enragement
with bosses on the ring contact, said dialing knob
having a pair of spaced recesses in its inner sur-
face, said switch arm having ears thereon fitting
in said recess to connect the switch arm to the
dialing knob for rotation therewith, a stub shaft
on said dialing knob. a2 bearing collar carried
by said contact carrying rlate, said stub shaft
rotatably mounted in said bearing collar, and
means for preventing longitudinal displacement
of said stub shaft relative to said bearing coliar.
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.14, In an electrical switch, an insulation con-
tact carrying plate, a plurality of spaced contacts
carried by said contact carrying plate, a ring
contact carried by said plate, a plurality of thin
flat electrical current conducting leads on one
side of said contact carrying plate and con-
nected one to each of said spaced contacts, an
electric current conducting lead on said contact
carrying plate and connected to said ring con-
tact, a dialing knob rotatably carried by said
contact carrying plate, and a circuit closing
switch arm detachably connected to said dialing
knob for rotation therewith, said dialing knob
having a recess in its inner side, said ring con-
tact and said spaced contacts extending into said
recess and said circuit closing switch arm located
wholly within the recess in said knob.

15. An electrical switch as claimed in claim 2
wherein said dialing knob has its inner portion
cut away to form a recess in its inner side, said
ring contact and said spaced contacts extending
into said recess, and said circuit closing switch
arm located wholly within the recess in said knob,
said dialing knob having a pair of diametrically
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opposed recesses in inner wall of the recess there--
in, said switch arm having a pair of ears formed
thereon engaging in said diametrically opposed
recesses to hold the switch arm in place within
the knob.

16. An electrical switch as claimed in claim 13
wherein said dialing knob has a recess in its side
facing said installation contact carrying plate,
said ring contact and said spaced contacts ex-
tending into said recess, and said circuit closing
switch arm located wholly within the recess in
said knob.

ARTHUR A. LUTSKY.
ALBERT A. WALKER.
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