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The present invention relates.to. a rotary mul-
tiple contact switeh:and:-in:some. respects is:an
improvement.on‘the switeh disclosed in .copend-
ing application Serial No: 7,648 of Rahmel, filed
February. 11,1948; and assigned to:the-same as-
signee gs the present application.

‘Multiple  contact rotary switches have. many
applications..:In: the arrangement disclosed:in
the above:mentioned copending:Rahmel appli-
cation a.multiple contact switch is employed:in
connection with a-device for.recording the listen-
ing:-habits of:waveissignal .receiver . users,. the
switch being. used:to.convert. variable: positions
to- a . plurality: ofouniformly: spaced - indications
and records thereof on: arecording:.element or
tape. ' By:.wvirtue ofi employing: such.g switch
which in effect serves:as.a channelizing. switch,
the traces produced on:isuch: a-recording-element
or tape: may, for .-example, be ‘equally - spaced
transversely: of the tape regardless.of the actual
relative relationship.of :the. different channels
with .respect.toi frequency. - Where. a7 multiple
contact. switch is.:employed in connection : with
recording . .devices: of:ithe: type.. mentioned, it is
essential:that.the.contact positions:be adjustable
and also:that:the éffective widths of the contacts
he adjustable.. This is because:the various chan-~
nels to which a wave signal receiver is.likely to
he tuned are spacedsin . quite a haphazard manner
across the: frequency: spectrum.. -Consequently,
i} is essential that thepositions of these contacts
may be adjustable.sg:that-effectively, as far:as
the .recording : element.:is:concerned, .the:.chan-
nels are. equally:spaced. . It will, furthermore, be
apparent to 'one-who-has had: any.contact with
tuning a-radio receiver:that certain stations may
be tuned in over a 'substantial area on the.tuning
dial, whereas other-stations are.tuned: in on.only
a very-small: increment. of the tuning: dial.. ‘Ob-
vicusly to record correctly:the tuning.condition of
the receiver,. it:isessential ‘that. .such: variable
positions of the tuning dial:for the same .channel
will effectively ‘controlzonly: a; single .contact. of
the rotary switch. : :

Such a rotary multiple contact switch must be
associated - with:the wave signal'receiver in'such: a
manner that tuning of thereceiver:causes move~
ment: of ‘the. switch. - It:is .important :therefore,
that such g rotary.switch have a very:low torque
80’ as not. to-interfere with the tuning action to
any substantial.extent, since the user.of the:re-
ceiver should-generally.be unaware of any differ-
ent receiver:operation:caused: by: attachments to
-the receiver.

-Incertain cases :ib:is-desirable: toconvert:the
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tuning position of: such a-wave signal receiver
to.some-form.of code-which can readily ‘be re-
corded:-on 3 - movable recording ‘element. "The
rotary multiple:contact-switch of the present in-
vention may readily -be :employed for this. pur-
bose when :combined:‘with a position switeh- as
mentioned above and as will become: apparent
from. the following: description.
+ Accordingly, it-is-an object of the present in-
vention to.provide.a new: and.improved rotary
multiple.contact switch.

It is another object of the .present:invention
to ‘provide. a rotary: multiple -contact: switch - in
which the contacts: may-be ‘selectively positioned
in various ways with respect:to edch other and
in.which by limited: movement of ‘the contacts
the effective.width -thereof. may -be . controlled.

A further object of the present invention.is to
provide a mnew- and:improved -multiple .contact
switch. having very: low. torque requirements.
A gtill further object: of the. present invention
is to provide a rotary multiple contact switch. of
sturdy,- foelproof construction; in which- wiping
action of the-switch: contacts oceurs to insure
good: electrical <engagement between - adjacent
conducting. parts.

It is a further object of:the present-invention
tosprovide a rotary multiple contact switeh of
relatively::few:and. simple- parts, in which: the
contact sequence .is:such:that when properly-as-
sociated:with a suitable cireuit, operation thercof
will result in the production:'of pulses to form. a
code or.the like.

. Further objects and advantages of the Ppresent
invention::will become apparent as the follow-
ing ~description proceeds and the' features-of
Tovelty. which characterize:the: invention will be
pointed out with-particularity in the claims an~
él'exed' ‘to and forming: a part of ‘this specifica-

1011,

' Por g better understanding of the present: jn-
vention, reference may be had to:the accompany-
ing drawings, in which:" ’

'Fig. 1.1s & perspective view. of one embodiment
of:. a multiple: contact rotary “switch associated
‘with the resonant frequency.varying device of a

‘wave:sighal:receiver;

- Fig: 2-is an-enlarged: sectional view taken:on
line 2—2 of Pig. 1;

-~ Fig. 3 is a-perspective view of one. of ‘the con-

facts of -the :rotary multiple. contact .switch. of

Fig. 1;
- Fig. 4-is an elevational view of g rotary: mul-

-tiple..contact switch  illustrating a-modification

of :the.present invention;
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Fig. 5 is a sectional view taken on line 5—5 of
Fig. 4;

Fig. 6 is an elevational view of a rotary mul~
tiple contact switch illustrating still another em-
bodiment of the present invention;

Fig. 7 is an elevational view of the switch of
Fig. 6 viewed from the opposite side to that
shown in Fig. 6;

Fig. 8 is a top view of the multiple contact
switch shown in Fig. 6 of the drawings;.

Fig. 9 is a perspective view showing the mul-
tiple contact switch of Fig. 6 associated with the
tuning apparatus of a wave signal receiver;

Fig, 10 is a top view of a rotary multiple con-
tact switch embodying still another modification
of the present invention and comprising what
at present is considered to be the preferred em-
bodiment of the present invention;

Fig. 11 is a sectional view taken on line t{—11
of Fig. 10;

Pig. 12 is a sectional view illustrating the as-
sociated contacts of one circuit controlling ele-
ment of the multiple contact switch when ad-
justed for substantially minimum contact width;

Fig. 13 is a view similar to Fig. 12 with the
switch adjusted for substantially maximum con-
tact width;

Fig. 14 is a bottom view of the switch of Fig. 10;

Fig. 15 is an exploded view of a portion of a
rotary shaft which may be employed in the
switch of Fig. 10 to illustrate a detail of the
present invention;

Fig. 16 illustrates an enlarged assembled view
of the portion of the rotary shaft shown in ex-
ploded form in Fig. 15;

Fig. 17 illustrates one form of cam which may
be employed in connection with the rotary switch
of Fig. 10;

Fig. 18 is a view somewhat similar to Fig. 11
showing a modified arrangement of the cam sup-
porting means when the rotary switch is em-
ployed as a coding switch;

Fig. 19 is a partial perspective view of the cam
supporting means shown in Fig, 20;

Figs. 20 and 21 are two forms of cams which
may be employed with the rotary multiple con-
tact switch of Fig. 18;

Fig. 22 is a bottom view of a multiple contact
rotary switch illustrating still another embodi-
ment of the present invention; and

Fig. 23 is an enlarged sectional view taken on
line 23—23 of Fig. 22,

Although the rotary switch of the present in-
vention has many different applications, it is
especially adapted for use with devices and ap-
paratus for recording the listening and/or view-
ing habits of wave signal receiver users where
instrumented methods for obtaining this infor-
mation are employed. By instrumented method
is meant a method whereby information with
respect to the listening habits of wave signal
receiver users is obtained by instruments or de-
vices associated with the various wave signal
receivers of a representative group of the public
so as continuously to record with respect to time
the tuning condition of such receivers, thereby
providing the bhasic information from which an
analysis can be made. In connection with such
analysis, it will be understood that the listening
habits of users of wave signal receivers of a rep-
resentative group will be recorded and the selec-
tion of the particular homes of such representa-
tive group will be made on the basis that all the
various factors affecting any process of sampling
public opinion such as the number of potential

10

15

20

30

40

55

60

75

4
listeners, religion, economic affluence, ete. are
accounted for on a weighted basis.

In any particular locality it has been found
that wave signal receivers are tuned to the vari-
ous stations of a particular group of stations
almost exclusively, By that is meant that in
any particular area, perhaps four to eight sta-
tions are regularly listened to and although the
receiver may be capable of receiving many other
stations, it is rarely tuned to such other stations
for reasons such as poor reception, duplication
of program, or the like, Consequently, if the
tuning position of a wave signal receiver across
the frequency spectrum for a predetermined
number of channels usually tuned in by the re-
ceiver would be used to control a predetermined
number of contacts of a multiple contact switch,
it is apparent that the operation of such switch
in response to the tuning of the receiver may be
used to produce a control function such as re-
cording the tuning condition of the receiver di-
rectly on a recording element or for producing
a code which may readily be recorded, or per-
forming any similar function.

Referring now to Figs. 1 to 3 of the drawings,
there is illustrated somewhat schematically the
resonant frequency varying means, generally
designated at 36, of a conventional wave signal
receiver. This resonant frequency varying
means has been specifically illustrated as a
variable capacitor, although it might equally well
comprise some other suitable device. Associated
with the resonant frequency varying means 30 is
a multiple contact rotary switch 31 forming one
embodiment of the present invention. As illus-

_trated, the rotary switch 31 comprises an in-

sulating support 32 which is suitably mounted
adjacent the resonant frequency varying means
20 of a wave signal receiver. Mounted on the
insulating support 32 is an adjustable element
generally designated at 33, for supporting a
stationary contact support 34 in the form of a
portion of a torroid, preferably formed of in-
sulating material. A complete torroid could be
employed but since with conventional wave
signal receivers only about 180 degrees of a tun-
ing dial are employed, a portion of a torroid is
sufficient.

Mounted at spaced points along the torroid
portion 34 are a plurality of stationary contacts
35, which contacts, although termed stationary
contacts, are capable of having limited relative
movement. These contacts 35, best shown in
Figs. 2 and 3, each comprise a triangular shaped
member having substantially zero width at one
end thereof and an appreciable width at the
other end thereof and are adapted to be bent
around the torrcid portion 34 so as to form a
plurality of spaced contacts, the spacing of which
may be adjusted in any predetermined manner.
These contacts 35 are adapted to be electrically
engaged in a sequential manner by a movable
switch arm 37 pivotally mounted about the
geometrical center of the torroid having the por-
tion 34. The switch arm 37 in moving through
an angle of 180 degrees or thereabouts, succes-
sively engages the contacts 35. These contacts
35 will be positioned in various ways along the
torroid portion 34 in dependence upon the par-
ticular channels to which the associated wave
signal receiver is likely to be tuned, thereby pro-
viding adjustably positioned contacts,

In order to provide variable contact widths,
the contacts 35 may be rotated about the cross
section of the torroid portion 34 so as to expose
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»the:desired. width-thereof to:the. movable:switch
:Bach of-the contacts-35.is provided with
- 8:portion:38:which is connected to a suitable cen-
-ductor 39 forming a.part of a.cable 40-which may
extend to any desired control -circuit, not shown.
It will be understood that the.movable switch
-arm:-31.is.connected .by .suitable means. with the
- resonant frequency:varying device of a.receiver.
- For-example, the.supporting shaft 41, of the mov-
aple; switch, arm-37.might be connected directly
.to -the. tuning. shaft of the-resonant. frequency
-varying means 30, whereupon the. movable switch
arm 37 is directly. moved. with. rotation of the
- tuning. shaft. -When the tuning. shaft- is. in. a
. predetermined . position , denoting . a: particular
- channel to which the receiver is tuned, a particu-
-lar one of the contacts 35 is engaged by the switch
~arm.-37. -and: asyitable-control cireuit- may. be
-rendered effective to-perform-any-desired eentrol
-funetion for recording. the tuning condition- of
~the receiver.  The details of one-such. control
,arrangement are fully.disclosed .in the copending
- Rahmel application referred to above.
- -In view of-the detailed description included
.above, particularly- with. reference to Figs. 1 to 3
-of the drawings the operation of the rotary switch
~described above. will be apparent to those skilled
.in. the art.and no: further discussion thereof is
-included. herein. .It will be obvious that there
‘has been provided a. variable position, variable
.width - contact,-multiple contact switch.
- Referring to Figs.-4 and 5 of the drawings,
: there is disclosed.- another embodiment of the
-bresent.invention in the form of a rotary switeh
.-generally -designated at 45. This rotary switch

A4

;8180 comprises -an.insulating support. designated

as 46, which has an arcuate groove 47 .defined
-therein. - A rotatable switch arm.-48 is mounted
~for rotation upon a-shaft:49 journaled in suitable
. Supports, such.as 50.and 5i, which may form an
-integral assembly. with the insulating support 48,
As illustrated, the movable switch arm. 48 is biased
by means of.a tension spring 52 against a.stop
53, thereby insuring return.of. said arm 48 to its
initial position.shown. in Fig. 4 when any- force
tending to rotate the shaft 49 against the bias
. of the spring §2- is removed. : Such an-arrange-
ment lends itself very well for .use with s force

_ transmitting . device . capable of - transmitting a

force in only one-direction, a well known example
~of which is the.Bowden wire.

-In accordance with the present invention, there
-are supbported. within. the arcuate groove 471 g3
. plurality of contaets §5 having an. elongated con-

tact surface adapted to.be engaged by the movable
switch arm 48. If the-elongated. contact surface

_Ais" positioned . substantially -tangetially .to the
. -groove 41, it is apparent. that the switch arm-48

~contacts the maximum effective area thereof or,

. In-other -words, & Mnaximum effective contact

‘width is provided. On -the other hand, -if -the
- elongated contact portion - is substantially per-
-pendicular to a tangent to the groove:-41, a very

- harrow effective contact is provided. This will

-be obvious from an examination of Figs. 4 and §
of the drawings. -Preferably, as is best shown in
Pig. 5, each contact is in effect the head. of a
screw 57 which, is clamped, by means of a nut 58

. into a predetermined position along- the. groove

.41 and also with a predetermined. orientation to
brovide the. desired. effective contact width. A
suitable electrical terminal 59 to which electrical
connections can readily be magde, is-also clamped
into position by the.screw.51 and the nut 58.

It.will be understood that the shaft. 49 .may-be
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connected in a suitable manner, such as by a Bow-
den wire, with the tuning shaft-of. g wave. signal
receiver, with-the.result that :the various: chan-
nels to which.the-wave signal.receiver-is tuned
will selectively cause predetermined .correspond-
ing contacts.to be engaged by the movable switch
arm: 48,

- ‘Referring.now:to Figs. 6 to: 9; inclusive, of, the
drawings, there is illustrated -still. another modi-
fication of the present-invention.in -the form of

-a multiple contact rotary.switch generally desig-

nated by the reference numeral §5. This switch,

‘like the preceding,-embodiments, also. comprises
_a stationary:insulating support. 66, which, may: be

mounted in any suitable manner adjacent a wave
signal receiver by means. of a-suitable angle plate

- 67 fastened by .fastening.means 68. to a support

generally designated at 69. The insulating, sup-
port 66 and the angle member 61 support for rela-
tive rotation with respect thereto.a suitable ro-
tatable shaft 70 to. which.is fixed a.rotatable. dise
Tl having mounted thereon a - suitable..movable
switch .arm .12 having a.substantial. width: near
the axis of rotation of the.dise Ti.and a.gradually
decreasing width. as the periphery of the disc. 11
is approached. It will be apparent from the de-
scription thus far that.the switch 65 differs from
the switches 31 and. 45 in that the rotatable con-

- tact member, such as 12, is provided with-variable

widths as contrasted .with . the relatively sta-
tionary contacts in the, switches 31 and. 45, which

- are provided with variable widths.

In accordance. with the -bresent invention,:.a
plurality of relatively.. stationary . contacts. .de-

5. Slgnated as 13a,.13b,.13c, 13d, and 13e are.pro-

vided, which are preferably. in the. form. of. re-
silient wire-like . contacts adjustably supported
from suitable -supporting ;means. 74 mounted .on
the stationary insulating support.66. . The. sup-
pborting means 74._are rotationally adjustable .so
that the angular position of the particular con-
tact arm 73 may be adjusted in any desired .man-

-ner.. Moreover, -the ._contact. arms .73 extend

through suitable openings in the members 14 and

-are clamped, thereto by suitable clamping means
_such, for example, as the screws 5. - : By changing

the length of. the, contact portion .73 -extending
out .of. the support. 14,. the. effective - position. .of
the contacts may. be .controlled in..any desired
manner. and by.changing, the angular relation-
ship of the.wire-like contacts 13 .any -desirable
width. of the.rotatable .switch .arm 12 .may . be
rendered effective to produce the desired effective
variable width contact.

For the purpose. of causing. rotation of the dise
71 and.consequently the movable contact.arm.712
in response to.a force applied thereto, in only.one
direction, there is brovided. a. torsion spring- 771
which tends. to bias, the: rotatable disc.T1-to. the
position shown in Fig, & of-the drawings. .The
rotatable shaft 78 is provided with a pulley-like
member 78 about. which the. movable. portion of
one.end of. a Bowden wire .80 ‘may be wrapped,
as indicated at 88a, the Bowden wire being suit-
ably -supported from.. the . stationary Ansulating
support 16 by means of.the member 81.

In Fig. 9 of the drawings there is Nlustrated the
interconnection between the: switch -65.and.the
wave signal receiver, only.the resonant frequenecy
varying means- 82 of-which is shown. The end
800 of the movable. portion. of the Bowden- wire
80 remote:from the-switch .65 is illustrated .as

:being wrapped around a .suitable. drum 83 which

is rotatable with. the. tuning shaft of the. associ-
ated wave signal receiver. ..Rotation. of the:-{un-
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ing shaft will apply a tensile force to the movable
portion of the Bowden wire 80 with the result
that the disc 11 is rotated against the torsional
force of the spring 17, and the stationary con-
tacts 13 are selectively rendered effective as they
are engaged by the movable switch arm T2.

Although only five stationary contacts 13 are
illustrated, it will be apparent that a great many
more might be included if additional contacts are
necessary or desirable. The members T4 are con-
nected to suitable connectors 84 to which elec-
trical connections can readily be made.

Tn view of the detailed description set forth
with respect to the switch 6% disclosed in Figs.
6 to 9, inclusive, of the drawings, the operation
thereof will be readily understood by those skilled
in the art and no further discussion is included
herein.

What is at present considered to be the pre-
ferred embodiment of the present invention in
so far as a position switch is concerned is dis-
closed in Figs. 10 to 17 of the drawings. This
multiple contact rotary switch generally desig-
nated at 99 comprises an insulating support 91
of generally rectangular configuration having de-
fined therein a chamber 93 for receiving a ro-
tatable or movable shaft member 84. As illus-
trated, the shaft 94 is journaled in side walls 91a
and 9(b forming a part of the insulating support
91. The insulating support 91, as is clearly
shown in Fig. 11 of the drawings, effectively com~
prises two molded parts 95 and 96 which in the
final assembly are bolted or otherwise secured to-
gether. In the illustrated embodiment, suitable
bolts 97 are provided for this purpose and prei-
erably the heads and nuts of the bolts are dis-
posed in recesses so as not to protrude beyond
the edges of the insulating support &I.

The portion 96 of the insulating support is
provided with a plurality of parallel slots 99 de-
fined between narrow members 188 which are
in many respects quite similar to the teeth of a
comb, except that the free ends of the teeth are
interconnected by a member 96a to give rigidity
thereto. Disposed within the various slots 99
defined by the teeth 100 are a plurality of rela-
tively stationary wire-like contact fingers, gen-
erally designated by the reference numeral (02.
These contact fingers are mounted in cantilever
fashion with the corresponding ends thereof
clamped between the members 95 and 88 defin-
ing the insulating support 91, as is best shown
in Fig. 11 of the drawings.

If desired, one of the members 95 or 96 may
be provided with serrations spaced in the same
manner as the slots 99 to hold the wire-like con-
tact fingers 102 in proper spaced relationship.
However, it has been found that the ends of the
members can be suitably clamped between the
members 95 and 96 without the use of the serra-
tions,

For the purpose of determining the normal
position of the wire-like contacts 102 within the
slots 100, the free ends of the wires 102 are
each adapted to engage with an adjustable stop
member (03. 'These adjustable stop members
are preferably threaded in tapped openings de-
fined in the member 85, as is clearly shown in
Fig. 11 of the drawings, and the inherent re-
silience of the wire contact members causes them
to be biased against their respective stop mem-
bers (03. The stop members are illustrated as
being staggered in two rows and to prevent their
coming loose, once the adjustment has been com-
pleted, a suitable resilient member (05 formed

[}

10

20

25

30

50

55

60

65

70

75

of rubber or the like is forced between the two
rows of stop members 103, as is clearly shown
in Fig. 14 of the drawings. 'This member (05 re-
mains wedged between the two rows of stop mem-
bers 103 at all times,

As is illustrated in Figs. 11, 12 and 13 of the
drawings, each of the wire-like contact members
is provided with a V-shaped contacting portion
designated as 102a, the purpose of which will be-
come apparent from the following description.

In order electrically to engage in a selective
manner the relatively stationary contacts (0%,
there are mounted on the rotatable shaft 94 a
plurality of spaced contacts generally designated
at 106, which have a cam-shaped configuration
and cooperate with the contacts {92 in a manner
to be described hereinafter so as to produce a
variable width contact, as desired. Preferably
the rotatable shaft 94 is provided with a plurality
of spaced annular grooves 107 for receiving
therein the contacts {05, The contacts 185 pref-
erably have two flat sides 188a and {235b engage-
able by a suitable wrench so that the contact
which preferably frictionally engages the por-
tion of the shaft 94 within the grooves 197 may
be rotated to any desired predetermined position
relative to the shaft 94. Also, as illustrated, the
contacts 188 have a triangularly shaped porticn
{86c, which is adapted to engage with the wire
contacts 102, as clearly shown in Figs. 11, 13
and 13. It will be apparent from an examina-
tion of these figures that the contacts {86 in ef-
fect comprise a pair of legs which are biased
into intimate frictional engagement with the
base of the grooves (81, to maintain the contacts
i06 in any predetermined position to which they
are set.

With the construction described thus far, it
will be understood that the multiple contact
rvotary switeh is inherently provided withh vari-
able widih contacts which will be cbvious upon
examining Figs. 12 and 13 of the drawings.
‘When the stop member {83 of any particular
contact 102 is caused to protrude a maximuin
extent above the housing 91, the portion 18%a of
the wire-like contact 192 can be moved to a po-
sition such that it never engages with the asso-
ciated rotatable contact 1088. In Fig. 12 of the
drawings the stop i83 is positioned so that the
contact 106 just fouches the stationary wire-like
contact 182, when the high point of the contact
{06 which effectively is a cam surface is moved
directly opposite the V-shaped portion {3Z¢.
With this positioning it is apparent that a con-
tact having a very narrow effective width is
provided. When the stop 183 is adjusted so as
to protrude to a much less extent from the insu-
lating support 81 a much greater surface of the
contact 106 is effectively engageable by the wire-
like contact 182 in response to the rotation of the
shaft 94, and as is best shown in Fig. 13, engage-
ment of the contacts 102 and 88 occurs over a
substantial rotation of the shaft i157. By appro-
priately adjusting the stops 103 between the po-
sitions shown in Fig. 12 and Fig. 18, any variatiocn
in contact widths between these limits may he
obtained.

It will be understood that the shatft 24 may be
rotatable through an entire 360° or as illustrated
in Figs. 10 and 14 the rotary shaft £4 may he
rotatable through an angle less than 360°. As
illustrated the shaft 94 is adapted to be rotated
by means of a Bowden wire device or the like and
to this end a suitable drum {08 is attached to
one end of the shaft 94. A cord 109 which may



2,658,003

9:

form-a -portion-of the Bowden-wire-arrangement.
is-adapted: to be-wrapped:around-the-drum:-108:.
A ssuitable -torsion. spring I 19-having: one:end:
fastened t0:a support (11 assoeciated. with the:
housing 21 may be provided to:return:the shaft
84-to -an: initial position -wheneverno rotational:
foree is:applied to the shaft 94 by:the:cord . 09:
and the drum £88., If desired:a-double Bowden
wire arrangement may be employed.whereby the.
spring ({0 may be dispensed with. Also.:the-
drum :108;-instead of ‘being. directly. connected-to .
the shaft-84, may be drivingly connected through.
a suitable gear arrangement;- .

It will:be understood that. any: reasonable num~--
ber-of -contacts. may -be: provided -for .a multiple.
switch:of the type shown:in.Fig.:10, the addi-.

tional.contacts merely increasing.the.length. of .
the switch. Occasionally it becomes desirable. to..,

pravide a multiple contact multiple phase switch.
This.can.readily be accomplished with the switch..
890-merely by electrically insulating certain. con-
tacts. from certain other contacts... With the ar-

rangement .described thus. far..the contacts 182

are .of .course. electrically .insulated from _each’
other.by the insulating support means §f and the
interposed separators 108. However, if the shaft:
894 _comprises . a. conducting member, all of the..
contacts. 186. are electrically interconnected., To
provide a multiple phase switch the shaft 84 may
comprise two or more electrically insulated por-
tions. Such an. arrangement of the shaft is
shown in Figs. 15 and 16. . As illustrated in-these-
figures the shaft generally designated -as 94’ 'com-
prises a portion 112 which terminates in an ex-
tension 112¢ of reduced cross-action.. The other
portion {13 of the shaft 94’ is provided with a

longitudinal recess 115, adapted to receive an in- -
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sulating sleeve #i§ which insulating sleeve has -

an internal diameter substantially of-the same-
order as the diameter -of. the -extension -1 {2a of:
the shaft -portion 112, A -suitable insulating .

washer - t§1-is adapted to be:-disposed-between the :

shaft portions {12 and {13, and the shaft por-

tions are adapted to be united into an integral..

structure as shown in Fig. 16.0of the drawings by:
means of & press fit which is readily-possible by
virtue -of ‘the compressibility of rthe-ingulating-

sleeva 1187 A sufficiently strong shaft- 84 with -
regard to torsicnal force applied thereto is read-.-

ily - obtainable in view:-of the relatively . small.
torque involved. It will be apparent-that any.
contacts 188 -associated with' the shaft portion
§12 will: be completely insulated from.any: . con-.
tacts 106 associated with the grooves.107 in.the -
shaft portion-113.

In view.of the detailed . description- included
above the operation of the variable position, vari=
able width, multiple contact switch shown .in
Figs. 10 to 17, inclusive, will readily. be under-
stood by those gkilled in the art and no.further
discussion thereof is included herewith.

It has.been found that. the multiple. contact
switch shown in Figs. 10 to 17, inclusive, is very -
satisfactory in applications where it is desired to
produce g series of electrical pulses with: -the
switch employed as 2 sort of commutator. In:
such a case, of course, the shaft 94-is-continually -

rotatable as, for example, by being directly cou- .
pled to a driving motor or the like. One such-

application is disclosed and ¢laimed in copending-
Krahulec et al: application -Serial No: 147,304,
filed March -2, 1950; and assigned-to-the same as-

signee as-the ‘present ‘application:- Where. it:is-
desired,” for- example, to--produce -a - series -of -
(]

equally spaced or timed pulses in-a-number -of:
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individual eircuits, the same cams-or contacts 105~
described above-may be -employed with-the shaft
94-.exceptthat -the -contacting portions- 196¢-of
the cams 106 are angularly displaced by equal in~

- crements ‘around-the shaft 24. - This can readily

be-accomplished, “for-example, by providing - the
shaft’“with:a -helical' groeve, a small portion of-
which is indicated-at-129 in Figs.-18 and-19 of the
drawings;: and-the contacts - {68 are correspond--
ingly provided with a small extension {88d adapt-
ed- to-engage with the-groove -128." In this case,
of -course;-the stops-183-would all be in the same
position- as- shown -in -Fig. 18 ‘since it would be
undesirable: to ~have--effectively - variable width:
contaets. - If desired the adjustable stops may be-
omitted ‘and the insulatory portion 86¢ may-be
of -such-a height-as-to properly and uniformly
position'the-contacts 162. The small-proj ections-
166d engaging with “the helical- groove -120 ‘ac~
curately position -the -successive cams  with Te=-
spect- to -the -shaft and-the distribution of the
contact surfaces-relative to the shaft 94 will: be-
a function of-the shape-of the keyway or groove-
120.-

The same-effective action can be -obtained by-
employing the cam-shaft 94 with a keyway-or:
groove-parallel -with' the longitudinal axes-of-the
shaft;‘and providing -special contacts 121 such as-

.Is"shown in Fig.-20of the-drawings.. These-con-

tacts or cams 12 [ would all be spaced in the same
manner on-the shaft 94 with the projections 121¢
engageable with'a longitudinal groove or keyway-
in-the shaft similar to-the helical groove 129, To-

-produce -the - desired-coding impulses successive-

cams-would have different ones-of the lobeg-22 "
removed - so-as to-give the desired contact-effect.-
As illustrated the contacts 121 are provided-with
six ‘lobes which -are -designated ‘as 122q, {22b;
122¢,122d,122¢, and 122F. In the following chart
the code numbers-from'1 to 15 may be identified
in:a binary-code by retaining the lobes-122 ag set
forth' in- the following chart. Actually in -this
chart four-lobes;i.‘e.; 122b, 122¢, 122d and 422¢-

.are-used for coding -numbers from:1 to-15.7 The

lobes122a and -122f are used ‘to-provide -other-
controls. - It will" be understocod- that if-all six:
lobes are-employed for coding that a much larger
number of ¢ode numbers are available.

Code No. Lobes Required

122¢,
1226 and 122¢.
122d.
122h and 1224,

122¢ and 1224, -
1220, 122¢ and 122d.
122¢.

122) and 122e,

_{ 122¢ and 122¢.

122D, 122¢ and 122

122d and 122e, -

-1 1225, 122d and 122e.

.1 122¢, 122d and 122,
1220, 122¢, 122d and 122,

When- the -rotary multiple . contact switch -as-
described. in:Figs: 18 o 20 is used as a coding
switch'in.an arrangement such as is disclosed in-
the above mentioned. copending Rahmel applica~-
tion,:the coding:switch: would be combined. with"
a selection or position switch in the form disclosed -
inFig:-10.s0 that-the -combination of the:two-
switehes-results in:the setting up of an.electrical:
circuit:: which ' is = periodically ‘made’ and inter=
rupted-in a manner t¢-produce a.code which:is a

«funetion ofthe-angular position: of the .position:
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switch shaft. The shaft of the coding switch as
was mentioned above would be driven continu-
ously in some fashion such as one revolution per
minute or the like.

It will be understood that the coding switch
may, for example, be provided with special cams
differing from the cams 120 to produce certain
special functions. One such cam (30 as illus-
trated in Fig. 21 of the drawings may be employed
to synchronize two motor driven synchronous
switches remotely located from each other as dis-
closed in copending Bateman et al. application
Serial No. 74,074, filed February 2, 1949, and as~
signed to the same assignee as the present ap-
plication. The cam 130 comprises an open space
130¢ therein which functions as a synchronizing
cam in the manner fully disclosed in the above
mentioned copending Bateman application.

In Figs. 22 and 23 there is disclosed a modifi-
cation of the coding switch of Figs. 18 and 20 in
which the rotatable coding cams such as 121 are
dispensed with and instead a rotatable shaft 135
is provided which has mounted thereon a suit-
able conducting drum 136, The conducting drum
{36 may have portions thereof insulated from
each other as in the manner of the shaft 94’
described above. The drum 136 is adapted to be
covered by an insulating layer 13T having suitable
openings such as {38 angularly disposed with re-
spect to each other as well as axially displaced
S0 as to expose predetermined portions of the
conducting cylinder {36. The V-shaped portions
{02a of the wire-like contacts 102 are adapted to
engage the conducting cylinder {36 through such
openings in response to a predetermined angular
position of the shaft 135. This modification of
the coding switch is somewhat analagous to the
arrangement disclosed in copending Black ap-
plication Serial No. 45,188, filed August 19, 1948,
and assigned to the same assignee as the present
application. It will be understood that the in-
sulating overlay 1371 may be constructed in vari-
ous ways. Por example, a suitable coating may
be applied to the cylinder 13T and appropriate
portions thereof cut away. Another means of
producing such an arrangement may be accom-
plished by die easting a drum of conducting ma-
terial from which contact segments protrude at
various points and using this die casting as the
core or insert in a plastic molding process so that
the space between the contact segments is filled
with a plastic material. The molded cylinder
can then be machined to expose the contact seg-
ments. Another means of producing such an
arrangement might be fo use an insulating drum
such as 136 and apply by means of a printed cir-
cuit technique the desired contacts and electri-
cal interconnections. Still another method of
accomplishing this arrangement is to apply a
mask or decalcomania to a cylinder and electro-
plate the desired contact portions through the
mask so that they protrude from the surfaces of
the cylinder. The mask may then be removed
and replaced by a suitable plastic compound
which provides a hard wearing surface so as not
to be damaged by continuous engagement of the
wire-like contacts 102. It has been found that
for many applications the mask may be dispensed
with entirely if the contact surface portions of
the conducting drum 136, such as the portions
visible through the openings 138, are raised suf-
fleiently above the surrounding surface of the
drum. A very satisfactory arrangement has been
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its surface cut away by an engraving process
leaving accurately located raised portions which
comprise the contact areas engageable at prede-
termined times during a revolution of the shaft
135 by the wire-like contacts 102, the contacts
102 being prevented from touching the drum
surface between the raised contact areas.

From the above description it will be apparent
that there have been provided various embodi-
ments of a position switch wherein a multiple
rotary switch giving effective angular contact po-
sition and variable width contacts is provided.
Also with very little change such a multiple con-
tact switch may be converted to a rotary switch
which when used in conjunction with a position
switch of similar construction can be employed
to convert angular shaft position to a binary code
of some sort.

‘While there have been disclosed and described
various embodiments of the present invention it
will be obvious to those skilled in the art that
numerous changes and modifications may he
made without departing from the spirit and scope
of the present invention in its broader aspects
and it is aimed in the appended claims to cover
all such changes and modifications as fall within
the true spirit and scope of the present invention.

What is claimed as new and desired to be se-
cured by Letters Patent of the United States is:

1. In a rotary multiple contact switch, an in-
sulating support, a plurality of relatively sta-
tionary resilient wire-like wiper contacts mount-
ed in spaced relationship on said support, ro-
tatable conducting means for selectively engag-
ing different ones of said contacts, and a plu-
rality of contact width adjusting means mounted
on said support, one for each of said contacts for
selectively adjusting solely by limited movement
of said contacts relative to said support the ef-
fective width of contactive engagement of esach
of said contacts with said movable means.

2. In a rotary multiple contact switch, an in-
sulating housing, a shaft supported for rotation
in said housing, insulating means integral with
and forming a part of said housing defining a
series of relatively long parallel slots in said
housing, said slots defining planes perpendicular
to the axis of said shaft, conducting means sup-
ported on said shaft for rotation therewith, and a
plurality of resilient wiper contact arms engage-
able with said conducting means, each of said
contact arms being disposed within a correspond-
ing one of said slots, the major portion of each
of said wiper contact arms being disposed in ils
corresponding slot whereby said wiper contact
arms are effectively electrically insulated from
each other.

3. In a multiple contact switch, a substantially
rectangular insulating housing including means
defining a chamber therein, a shaft supported for
rotation in said chamber, insulating means in-
tegral with a part of said housing defining a series
of parallel slots opening into said chamber, said
slots defining planes perpendicular to the axis of
said shaft, conducting means supported on said
shaft for rotation therewith, and a plurality of
resilient wiper contact arms engageable with said
conducting means, each of said contact arms be-
ing supported within a corresponding one of said
slots in said housing, the major portion of each
of said wiper contact arms being disposed in its
corresponding slot whereby said wiper contact

employed in which the conducting drum 136 has 75 arms are effectively insulated from each other.
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4.-Amultiple contact switch; comprisinganins
sulating. housing;-a shaft supported-for rotation
in said housing,; means: defining a series of:paral=
lel slots in said housing, said slots defining nlanes
perpendicular:-to the axis of:said.shaft;-conduct-
ing means supported on:said shaft for. rotation
therewith,: a plurality of resilient: wiper contsct
arms .engageable :with:said "conducting : means;
each of:said .contact arms being disposed within
one of said slofs; and a plurality ofselectively ad-
justable stop means one for each of-said.contact
arms for-limiting -one..extreme. of ‘movement -of
said contact: arms:in said slot.

5.-In-a rotary multiple -contact. switch,-an in<
sulating housing, a shaft of conducting material
supported for rotation in said housing, insulating
means: forming a :part-of said housing.and defiri-
ing a series:of parallel slots insaid ‘heusing, said
slots defining a plurality of planes perpandicular
to the axis of said shaft, a plurality of conduecting
surfaces supported on said shaft :for--rotaiion
therewith; a ‘plurality of wesilient. wiper contact
arms engageable -with -said ‘conducting surfaces,

each of said contact arms: being ‘dispesed within:

a:corresponding .one. of said slots, the: major por-
tion of each of said wiper eontact arms being dis=
posed _in. its :corresponding- slot.=whereby said
wiper contact arms: are effectively insulated from
each 'other, and means. for.insulating-some - of

said plurality of condueting surfaces from otHers s

of said conducting surfaces.-

6. Ina rotary multiple-contact, multiple~-phase
switch, an insulating housing, a shaft of .conduct-
ing material supported for rotation in said hous-

ing, insulating means forming g portion of - said-

housing and defining -a series-of parallel:slots in
said housing, a -plurality of ‘conducting means
supported. on said shaft for rotation therewith; a
plurality of resilient wiper contact-arms engage-

able with ‘said: conducting : means, -each-of said
contact arms being disposed within:a correspond-

ing one of said slots, the major portion of each’of
said wiper contact arms being disposed-in its cor--

responding slot-whereby said wiper contsct arms-
are effectively. insulated ‘from: each:-other;- said-«

shaft comprising two separate parts,-and-means
for insulating one part of said shaft from the
other whereby some of:said conducting means are
insulated from others of said conducting means.

7.:In 2 rotary ‘multiple: contact-switch, an in-
sulating housing,.a shaft. of.conducting- material

supported for rotaticn in said housing, insulating
means.forming a part of said housing and definiing -

a serieg of parallel slots in-said- housing, a -plu=-
rality of ‘conducting means ~supported -on--said
shaft for rotation therewith; a plurality: of-resil-
ient wiper contact arms-engageable with said cons=
ducting means, .each of said-contact arms: being
disposed within.a corresponding one of said slots;
the major portion-of -each-of said ‘wiper. contact
arms being disposed. .in -its -corresponding - slot
whereby said. wiper contact-arms are effectively
insulated from each other, and.means comprising
an insulating sleeve and washer for insulating
seme of:said plurality of conducting means from
others of said conducting means.:

8. A rotary multiple contact-switch comprising
a two-piece insulating housing including means
defining & chamber therein, a shaft supported for
rotation in said chamber, insulating means in-
tegral with one part of said two-piece housing
defining a series of parallel slots in said housing
opening into said chamber, said slots being per-
pendicular to a plane containing the axis of said
shaft, a plurality of parallel grooves defined in
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said shaff;-each:groove with a .corresponding one
of-said:slots defining a plane perpendicular to the.
axis:of said shaft;.contact means supported with=
in-said grooves:on.said:shaft for.rotation:there~:
with, .and .a :plurality: of. resilient. wipex:.contact
arms:each engageable with:a different one of.said
contact:means;:the major:portion -of: each ot said
contact.-arms:being supported within :one of. said
slots ~in:-said -housing-thereby:; being. effectively:
insulated-from-adjacent: contact arms..

9. A rotary multiple contact:switeh;.comprising
a:two-piece Insulating -housing dneluding means
defining -a.chamber-therein, a shaft: supported
for:rotation in:said chamber, insulating means

. integral with one part -of said two-piece housing:

defining: g series: of parallel:slots:in said housing.
opening into:said chamber, a plurality of parallel-
circumferential:grooves:defined axially along said.
shaft,: each: groove :with:a corresponding.one. of:
said slots defining a plane.perpendicular to the
axis-of- said-shaft,: conducting :cams ssupported
within -said grooves -on-said:shaft for-rotation-
therewith, each cam having a pair of legs extend--
ing - into. -an-associated .groove and ‘frictionally:
engaging :said shaft including the walls of -said
assoeiated groove, a :plurality -of  resilient wiper:
contact-arms engageable with said ‘cams, each:of:
said::contact arms being:supported - within: one.
of-said slots and having.one end thereof .clamped.

» between said two parts.of said housing, the major;

part of: the -unelamped. portion -of ‘each: of: said
contact ~arms “being disposed. within -its-corre-
spending  slot, and-means comprising- fAat. sides:
on cach of said cams to permit applicasion. of a.
tool-for : positioning.:said::cam relative - to. said
shaft:-

10 A rotary multiple. contact switch, .compris-
ing: a.two. piece:- insulating ~housing : including.
means-defining a-chamber therein,.s shaft sup-
ported:for rotation in said:chamber, means de--
fining & series :of parallel:slots: in. said housing:-
opening intosaid chamber; g plurality of .parallel-
civcumiferential grooves defined axiallyalong said
shaft; each-groove with:a corresponding- one .of
said:slots: defining a .plane pervendicular to the
axis;of ‘said-shaft,” condueting-cams: supported -
withinzsaid- grooves..on:said. shaft™ for. robation -
therewith;each:cam having a pairof legs extend<.
ing:intoran:associated.groove and frictionally en~
gaging said shaft including the walls of said asso-
ciated groove,a plurality.of-resilient wiper-contact
arms-engageable’. with :said ‘cams,  each -of ‘said
contact arms: being supported within one of said -
slots and.clamped between said-two parts of said
housing,- the:major part of:the uneclamped. por-
tion:of .each:of.said contact arms. being disposed::
within:its corresponding slot; - means. comprising -
flat sides.on-eachof:said -cams to permit: appli=
cation of .4 tool for positioning said eam relative -
to:said shaft;to control the-instant of:contact of -
each’ cam:-with its contact arm and means for
adjustably .controliing .the limit of movement: of
each of-sald.wiper: contact: arms. toward the asso-
ciated:cams-for: selectively -conirolling the -effee~ -
tivecontact. width:

"11:.A robary: multiple:contact switch, compris- -
ingra two-piece-insulating housing, a shaft asso--.
ciated with said housing and supported for ro-
tation thereby, insulating means integral with
one part of said two-piece housing defining a
series of parallel slots in said housing, contact
surfaces supported on said shaft for rotation
therewith and disposed in predetermined posi~
tions spaced angularly and axially relative to said
shaft, and a plurality of resilient wiper contact
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arms engageable with said contact surfaces, the
major portion of each of said contact arms being
supported for relative movement within one of
said slots and having one end thereof clamped be-
tween the two parts of said two-piece housing.

12, The arrangement set forth in claim 2,
wherein a rotatable drum is mounted on said
shaft and said conducting means are contact sur-
faces on said drum disposed in predetermined
positions spaced angularly and axially on the
surface of said drum.,

13. The arrangement set forth in claim 2,
wherein said housing is a two-piece housing and a
rotatable drum is mounted on said shaft, said
conducting means comprising contact surfaces on
said drum disposed in predetermined positions
spaced angularly and axially on the surface of
said drum, each of said contact arms having one
end thereof clamped bhetween the two parts of
said two-piece housing.

14, A rotary multiple contact switch compris-
ing, a two-piece insulating housing including
means defining a chamber therein, a shaft sup-
ported for rotation in said chamber, means de-
fining a series of parallel slots in said housing
opening into said chamber, said slots being per-
pendicular to the axis of said shaft, spaced con-
tact means supported on said shaft for rotation
therewith, and a plurality of resilient wiper con-
tact arms one engageable with each of said con-
tact means clamped between the parts of said
two-piece housing so as to be held in generally
parallel relationship, one disposed for movement
in each of said slots.

15. A rotary multiple contact switch compris-
ing, an insulating housing including means de-
fining a chamber therein, a shaft supported for
rotation in said chamber having an axially ex-
tending keyway defined therein, means defining
a series of parallel slots in said housing opening
into said chamber, said slots being perpendicular
to the axis of said shaft, spaced contact cams
supported on said shaft for rotation therewith
each comprising a pair of fingers frictionally en-
gaging said shaft, an extension on one of said
fingers engageable with said keyway and a plu-
rality of resilient wiper contact arms one engage-
able with each of said contact cams supported by
said housing so as to be held in generally parallel
relationship, one disposed in each of said slots.

16. A rotary multiple contact switch compris«
ing, an insulating housing including means de-
fining a chamber therein, a shaft supported for
rotation in said chamber having an axially ex-
tending keyway defined therein, means defining
a series of parallel slots in said housing opening
into said chamber, said slots being perpendicular
to the axis of said shaft, spaced contact cams
supported on said shaft for rotation therewith
each comprising a pair of fingers frictionally en-
gaging said shaft, an extension on one of said
fingers engageable with said keyway, each of said
contact cams comprising a plurality of lobes, and
a plurality of resilient wiper contact arms one
engageable with the lobes of each of said con-
tact cams supported by said housing so as 1o
be held in generally parallel relationship, one
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disposed in each of said slots, said lobes being
selectively removable to give predetermined de=-
sired contacting in response to rotation of said
shaft.

17. A rotary multiple contact switch compris-~
ing, an insulating housing including means de-
fining a chamber therein, a shaft supported for
rotation in said chamber having a helical key-
way defined therein, means defiining a series of
parallel slots in said housing opening into said
chamber, said slots being perpendicular to the
axis of said shaft, spaced contact cams supported
on said shaft for rotation therewith comprising
a pair of fingers frictionally engaging said shaft,
an extension on one of said fingers of each of
said cams engageable with said helical keyway,
and a plurality of resilient wiper contact arms
one engageable with each of said contact cams
supported by said housing so as to be held in
generally parallel relationship, one disposed in
each of said slots.

18. The rotary multiple contact switeh of claim
1 in which said rotatable conducting means com-
prises a rotatable disk having a somewhat radial-
ly disposed conducting member asscciated there-
with which conducting member has a variable
width in a direction along the radius of said disk,
and wherein said wire-like contacts selectively
engage said conducting member in response to ro-
tation of said disk, the selective adjustment of
said contacts controlling the effective width of
contacting engagement of said conducting mem-
ber with each of said contacts.

19. The rotary multiple contact switch of claim
1 in which said rotatable conducting means com-
prises a rotatable disk having a somewhat radial-
ly disposed conducting member associated there-
with which conducting member has a variable
width in a direction along the radius of said
disk, and wherein said wire-like contacts selec-
tively engage said conducting member in response
to rotation of said disk, the selective adjustment
of said contacts controlling the effective width
of contacting engagement of said conducting
member with each of said contacts and also the
position of the disk when contact is made.

FRED KRAHULEC.
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