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This invention relates to switching devices and has par-
ticular reference to a switching arrangement wherein a
plurality of switch contacts are sequentially operated by
means of a motor driven timing device as may, for ex-
ample, be employed to sequentially operate glow lamps
in a lighting display, warning device, or the like.

Common switching devices may utilize a simple motor
driven rotating armature contact for interrupted and
sequential connection with a plurality of stator contacts
peripherally spaced along the path of the armature con-
tact. The armature contact wipss the stator contact in
the manner of a brush to create the on-off effect. Such
arrangements are deficient in failing to produce a precise,
abrupt make-and-break contact. Furthermore, sparking
caused by the approach or proximity of the armature con-
tact to a stator contact causes pitting and rapid deteriora-
tion of devices of this type. In hitherto known devices of
the character described, these disadvantages could be over-
come only by the addition of considerable weight and ex-
pense to the assembly.

It is, accordingly, one object of this inventicn to pro-
vide an improved switching device.

It is another object of this invention to provide a se-
quential switching arrangement characterized by abrupt
make-and-break of contacts.

It is a further object of this invention to provide a se-
quential switching arrangement wherein the switching
members are preloaded so as to rapidly make and break
contact.

It is yet another object of this invention to provide a
sequential switching arrangement characterized by posi-
tive control of the timing of making and breaking con-
tact.

It is a still further object of this invention to provide
a sequential switching arrangement wherein the timing
may be positively controlled by a cam member which is
exacly repreducible so as to permit mass production of
the arrangement.

It is another object of this invention to provide a se-
quential switching device wherein the timing may be posi-
tively controlled by means of a cam actuating the contact
members and wherein the cam is replaceable by a dis-
similar cam to selectively alter the timing arrangement.

An important object of this invention is the provision
of a sequential switching arrangement which is character-
ized by a compact assembly, wherein the number of con-
tacts may be readily altered, upon which other switch units
can be radially mounted and which is inexpensive and
sturdy.

In accordance with the invention, there is provided an
electrical switching arrangement comprising a non-con-
ductive mounting board, a first resilient contact member
on the mounting board adapted for conmection to an
electrical conductor, a second resilient electrical contact
element mounted on the mounting board so as to be
spaced from the first contact element, rotatable cam means
for biasing the first of the elements directly away from
the second and for biasing the second element toward
the first beyond the unbiased position of the first element,
and release means included on the cam means for re-
leasing the elements. The cam means are arranged for
simultancously biasing both of the elements and for re-
leasing, after a predetermined period, the first element so
as to make sudden contact, and for releasing, after a sec-
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ond predetermined period, the second element so as to
suddenly break the contact.

As a feature of this invention, such a switching ar-
rangement is incorporated in a sequential switching de-
vice which includes a plurality of the pairs of contact ele-
ments described, each operated in sequence by the addi-
tional surfaces on the cam means which coact therewith
and which are angularly displaced therefrom.,

The various features of novelty which characterize this
invention are pointed out with particularity in the claims.
For a more complete understanding of this invention,
its operation and its other objects, reference may be had
to the following descriptive matter, wherein an embodi-
ment is described and the accompanying drawings where-
in:
FIGURE 1 is an exploded pictorial presentation of one
embodiment of the invention;

FIGURE 2 is a section 2—2 of FIGURE 1 and repre-

ents a detail of a pair of contact elements and their
mounting so as to illustrate their comparative positions;

FIGURE 3 is a plan view of the cam which engages
the contact elements for actuation thereof and illustrates
the manner in which sequentional timing is achieved by
means of the cam;

FIGURE 4 is a schematic elevation of the cam disc
schematically illustrating the level variations in the relief
pattern of its surface;

FIGURE 5 is an end view taken in elevation of an
alternative embodiment of this invention; and

FIGURE 6 is a section taken along lines 6—6 of FIG-
URE 5 and shows a pair of contact assemblies in opera-
tive relationship to an actuating drum.

Referring now to the drawings, the switch construction
of the present invention comprises a rectangular non-
conductive mounting board 18 which is caused to approxi-
mately conform to a D shape by a rectangular opening
12 centrally located therein to form 2 pair of vertical legs
14 and 16 and a pair of horizontal legs 18 and 26. It
will be understcod that the mechanism of FIGURE 1
may assume any position; the words “horizontal” and
“vertical” being descriptive of the position of the legs
shown in FIGURE 1. The mounting board 19 is suitably
supported at each corner by means of locking rivets 22,
24, 26 and 28 uvpon a sheet metal backing 38 which is
folded into supporting flanges 32 and 34 £o as to be spaced
from the mounting board 18 for most of jts length. The
backing 39 terminates in a depending support brace 36.
A disc-shaped gear housing 38 is attached at one of its
flat faces by meansof nuts 49 and 42 to the support brace
36 and carries on the other flat face a coaxial disc-shaped
motor housing 44 of smaller diameter. A pair of lead
wives 46 and 48 issue from a synchronous motor (net
shown) in the motor housing 44 for connection to a suit-
able source of A.C. power. The synchronous motor in
the motor housing 44 serves to drive a gear arrangement
(not shown) in the gear housing 38 which ultimately ro-
tates a cam shaft 58 projecting perpendicularly from the
face of the housing 38 at a location removed from the axis
of the housing and which clears an opening 52 in the
horizontal leg 29 of the board 18. The cam shaft 58 is
adapted for keying to an axial bore 54 in a cam disc 56 to
be more fully described with respect to FIGURE 3.

A plurality of spaced resilient conductive strips 58, 69,
62 and 64 are joined by means of rivets 65, 68, 70 and 72
to the vertical leg 14 of the mounting board 18 and extend
horizontally beyond the vertical centerline of the mount-
ing board 10 in one direction and terminate in the other
direction to form connector Iugs suitable for electrical
connection to one of a plurality of circuits to be inter-
rupted. The strips are positioned on the face of the
board 1¢ which faces the backing 30 in such a manner
S0 as to be elecirically insulated from ome another and
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terminate at their inner end in precious metal contact
discs 74, 76, 78 and 89 mounted on the surface thereof
adjacent to the board 19. Overlying the contact discs 74,
76, 78 and 80 and their corresponding strips are four
spaced parallel resilient copper bands 82, 84, 86 and 88,
provided with contact discs 98, 92, 94 and 26 facing the
discs 74, 76, 78 and 89, which bands terminate at the verti-
cal leg 16 at a common junction 98. Rivets 160, 102 and
104 serve to hold the bands 82, 84, 86 and 88 upon the
mounting board 10.

The relative positions of the strips 58, 68, 62 and 64 and
the bands 82, 84, 86 and 88 may best be appreciated from
the showing in FIGURE 2 which is a cross-section 2—2
of FIGURE 1. '

For convenience in assembly the board 1§ is provided
with grooves to receive the copper bands and thereby
provide positive alignment. Such grooves may be formed
by molding the board from a synthetic resin molding
composition and integrally forming the grooves, cr by ma-
chining the grooves into a preformed board employing a
jig to insure reproducibility and accuracy.

Referring to FIGURE 1 as well as FIGURE 2, the
bands 82, 84, 86 and 88 are folded at their inner ends to
form contact lugs 108, 108, 116 and 112, which project
transverse to the plane of the board 18 toward the cam
disc 56. Follower lugs 114, 116, 118 and 120 are each
carried at the lower edge of the strips 58, 60, 62 and 64
respectively, and also project toward the cam transverse
to the plane of the board 18. As shown in FIGURE 1,
the lugs 114, 116, 118 and 120 extend into the spaces be-
tween the lugs 106, 168, 116 and 112, and are slightly
longer than the latter whereby their ends almost align
with the ends of the latter; the lugs are relatively narrow
50 as to provide adequate clearance between adjacent lugs
for electrical and mechanical purposes.

Referring again to FIGURE 2, the band 82 which is
identical with the remaining bands is folded at 122 so as
to slightly incline the contact disc 98 with respect to the
disc 74. A clearance exists between the contact discs
in the undisplaced condition of the resilient bands and
strips. ‘The inclination on the disc 90 with respect to the
disc 70, assures intimate contact between the faces of the
discs when a force upon the lug 196 displaces the disc 90
toward the disc 74 and biases the band 82.

The hidden face 124 of cam disc 56 is depicted in FIG-
URE 3 and displays relief pattern of adjacent annular sur-
faces 126, 127, 128, 129, 130, 131, 132 and 133. The
mean radius of each surface corresponds to the distance
of one lug such as, for example, 106 or 114 from the cen-
ter of the cam shaft 50. The disc 56 is molded so that
each annular surface represents a rotatable cam surface
dgainst which one lug is biased so as to control the action
of the contact discs. In operation the disc 56 is longi-
tudinally and rotatively secured to the shaft 50 for rota-
tion therewith, so as to cause continual engagement be-
tween each annular surface and a corresponding lug. In
the preferred embodiment, the fit between the shaft 56
and the opening 54 is sufficiently tight so as to prevent
shifting of the disc 56. Other means may, however, be
used to secure the disc, such as a keyway and the like, It
is to be understood that any suitable means of securing
the disc to the shaft is within the scope of this invention;
and the term “keyed” is used throughout this specification
and the appended claims to generally impute the condi-
tion of being rotatably secured although mo keyway is
shown on the drawings.

A preferred method is to employ a threaded motor
shaft and provide a mating bore on the cam wheel. The
thread direction chosen is opposite the direction of shaft
rotation so as to prevent loosening of the cam wheel dur-
ing operation.

Referring now to FIGURE 4, there is shown a sche-
matic illustration of levels and slopes displayed by the
surfaces with respect to the face of the cam 56. In FIG-
"URE 3 the angular positions of these levels is identified by
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4
svitable shading and marking and identical levels and
slopes are uniformly shaded for ready identification.

Each annular surface includes a receding or releasing
level designated “a” which is located a fixed inward dis-
tance from the face of the disc, an advancing or biasing
level, designated “b,” which is coplanar with the face 124,
a transient or intermediate slope, designated “c,” for
gradual -transition between the levels and a step, desig-
nated “d,” for abrupt transition between the levels.

The disc 56 is adjusted for rotation upon the shaft 50
and engages the Ings such as, for example, 186 and 114,
whereby ultimately make and break action is produced
by rotation of the disc. This construction and operation
is best understood when one strip such as 58 and one band,
such as 82, are considered as a pair in their relation with
the annular surfaces 126 and 127.

To further facilitate understanding of the operation as
the disc 56 is turned, each lug is described as travelling
along a circular path adjacent one surface. It should be
understood, however, that this is a mere matter of con-
venience and that in ordinary use the lugs are kept rota-
tionally stationary while the cam disc 56 is turned by the
shaft 56. In their initial position all the lugs are con-
sidered aligned along the radial line 136 so that the lugs
196 and 114 rest against receding levels a of surfaces 126
and 127. When the cam disc is adjusted and operating,
the engagement of the surfaces 126 and 127 at the reced-
ing levels lightly bias the band 82 as well as the strip 58,
so as to cause displacement of contacts such as 90 and 74
away from the cam 56, i.e., downward displacement in
FIGURE 2. As will be noted, due to the more accen-
tuated projection of the lug 166 in the unbiased position,
the latter will be further displaced from the cam disc 56
than the lug 114.

For simplicity, this displacement of the contacts may be
henceforth referred to as the “unbiased” or “cnergized”
condition of the contacts. As cam disc 56 rotates clock-
wise, as viewed in FIGURE 3, or correspondingly as lugs
114 and 106 are moved counterclockwise (as viewed in
FIGURE 3) along the line 138 and into engagement with
the slopes ¢ of surfaces 126 and 127, resulting in further
displacement of contact discs 80 and 74, a maximum dis-
placement is obtained, at which time the lugs engage the
level b of surfaces 126 and 127 along line 149.

The contact disc 20 is in this position displaced slightly
beyond the position occupied by the contact disc 74 in its
unenergized condition. Both contacts may now be re-
ferred to as in their biased or energized condition.

When the lugs advance into alignment with line 142
and the lug 114 reaches the. step d on surface 127, where
it is released by the surface, the stored energy in the
strip 58 produces a sudden snapping movement toward
the cam disc 56, i.e., upward as in FIGURE 2, whereby
abrupt contact is made between the discs 8¢ in the ener-
gized condition and the disc 74 in the unenergized condi-
tion.

After further movement the lugs reach the angular
position of line 144 and the step d on the surface 126.
The contact disc 98 is in this position snapped away from
disc 74 by the resilient band 82. Both contacts remain
in the unenergized condition until the lugs reach line 146
and the slopes ¢’ of surfaces 126 and 127 (FIGURE 3)
and the cycle is repeated at slopes ¢, levels b’ and stops
d’ of surfaces 126 and 127. Contact discs 74 and 99 are
energized when aligned with line 148. At line 158 con-
tact 74 is snapped away due to step d" on surface 127,
Step d’ on surface 126 along line 152 releases contact disc
90 to break contact. Similar displacement and release
of contact discs 74, 76, 78, 88, 90, 92, %4, and 86 is
effected by the pairs of annular surfaces 128 and 129,
130 and 131, and 132 and 133, whose relief pattern of
levels, slopes, and steps are angularly displaced from
each other and from that of surfaces 126 so as to produce
sequential making and breaking of contact between the
various comtact discs. '
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Since all the lugs are radially aligned as shown in
FIGURE 1, it is possible by referring to FIGURE 3 to
determine the condition of displacement of any lug or
contact disc with respect to another lug or confact disc,
For this purpose an imaginary radial line may be drawn
through the annular surfaces. The intersection of that
line with the surfaces will indicate the level or slope
thereof allowing the proper inferences to be drawn with
respect to contact of one contact disc with another. The
lugs and surfaces coast in pairs and contact exists in this
embodiment only when the band mounied lug rests against
a receding level while the corresponding strip mounted
lug rests against an advancing level.

The term “bias” or “biasing” or the like, as used herein,
in particular with respect to biasing of the contacts by the
cam surfaces, or biasing of the strips or bands by the
cam surfaces, is intended to mean “displace against the
urging of a resilient force.”

It will, of course, be noted that the invention may
be otherwise embodied. An example of such embodiment
which is within the scope of the invention follows:

Referring now to FIGURES 5 and 6, wherein FIGURE
6 is a section 6—6 of FIGURE 5, there is shown a
schematic arrangement which embodies the invention
and which includes four mounting boards each designated
152 and positioned at angular intervals adjacent a control
drum 154. The cylindrical surface or periphery, 156, of
the control drum 154 is comprised of a plurality of coaxial
adjacent cam surfaces, 158 and 168, each surface defining
a cam disc between parallel planes and being in contact
with a corresponding fug 162 upon each of the adjacent
mounting boards 152. A pair of crossed trunions 164 and
166 support the mounting boards 152 and a rotating
drive shaft 168, upon which is mounted drum 154, in
parallel relation to each other. A motor 178 serves to
provide rotary motion to the drum 154 with respect to
the boards 152.

"The details of FIGURES 5 and 6 are omitted since these
are not necessary for an understanding of this embodi-
ment wherein each mounting board and the electrical
apparatus thereon coacts with the drum 154 in substan-
tially the same manner as described for FIGURES 1-4,
The mounting boards 152 are each identical with the
board 16 in FIGURE 1 and serve to support strips and
bands with contact discs and projecting lugs 162 in the
same manner as in FIGURE 1. Furthermore, each of
the peripheral cam surfaces 158 and 168 engage and
bias the lugs 162 upon rotation of the shaft 168 and
drum 154 by the motor 178 in the manner described for
the annular surfaces of FIGURES 1 and 3. Instead of
undulating into and out of a cam face as in FIGURES 1
and 3, the cam surfaces of FIGURES 5 and 6 undulate
with respect to the cylindrical surface or periphery 158
of the control drum 152. In the embodiment of FIG-
URES 5 and 6 the lugs again engage and are biased in
pairs by the surfaces 158 and 169, which coact in pairs
to first displace both contacts in the same direction, release
one lug to make contact and release another lug to break
contact. It will, of course, be noted that the cam drum
154 is here operative with four sets of contacts and can
therefore effect connection with four times as many con-
tact discs as the cam disc shown for FIGURES 1 and 3.
However, it should be appreciated that the embodiment
of FIGURES 1 and 3 may be provided with additional
sets of contacts.

The construction illustrated provides an improved
switching device wherein positive displacement of biased
contacts and sudden release thereof produces abrupt
make and break of the conmtact surfaces. Specifically
the construction at first displaces both contact disc or
element and then releases one which is snapped back by
its resilient mounting against the other, then the other is
released and snaps back from contact with the first disc
or element. The construction further provides a number
of such contacts which are sequentially switched by a
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time displacement of their actuation. The cam member
56 is readily susceptible to mass production so as to allow
the construction to be cheaply distributed. The cam disc
56 is also suspectible to replacement by a dissimilar cam
disc as long as its relief pattern foliows along annular
surfaces of proper radius whereby the sequence and tim-
ing arrangement may be conveniently altered.

Thus, in brief, it may be said that the mechanism com-
prises two spring loaded members, the energy stored in
one member being used upon release to make contact,
and the energy stored in the other member to break
contact.

The foregoing detailed description has been given for
clarity of understanding only, and no unneccessary
limitation should be understood therefrom, for modifica-
tion will be obvious to those skilled in the art.

What is claimed is:

1. An electrical switching arrangement comprising:

a nonconductive mounting member;

a first resilient conductive contact element mounted
on said mounting member and adapted to be con-
nected to an electrical conductor;

a second resilient conductive contact element mounted
on said mounting member so as to be spaced from
and in overlapping alignment with said first contact
element and adapted to be connected to an elec-
trical connector;

a contact on said first element and a contact on said
second element spaced from the contact on said first
element and engageable by biasing of said second
clement with the contact on said frst element, said
first element forming with the overlying said second
element, a contact pair;

a Iug member extending transversely from the end of
said first conducting element and a projection mem-
ber extending frem the end of said second conduct-
ing element, whereby said projection member ex-
tends from said second conductive element in the
same direction as said lug member;

an electric motor secured to said mounting member
and having a rotatable shaft projecting perpendic-
uarly from said mounting member at a position
aligned with said lug member and said projection
member;

a single circular cam plate secured for rotation on said
shaft and parallel to said mounting member, said
cam plate having a plurality of coplanar, concentric
annular cam surfaces coaxial with said shaft;

one of said surfaces being in engagement with said
first contact element and biasing said contact in the
direction away from said cam plate, the remaining
one of said cam surfaces being in engagement with
said second contact element and biasing said contact
in the direction away from said plate; and

one of said annular surfaces being arranged with re-
spect to the adjacent surface to form a camming
pair for simultaneously biasing during rotation of
said cam the overlying said first and second contacts
away from said cam, abruptly restoring said second
contact element so as to make rapid connection be-
tween the pair of overlying contacts, abruptly re-
storing said first contact element so as to rapidly
break connection between the pair of contacts.

2. An electrical switching arrangement comprising:

a nonconductive mounting member;

a plurality of first parallel resilient conductive contact
strips secured in side-by-side spaced relation on said
mounting member, first ends of said strips extend-
ing in one direction and the second ends of said
strips in the other direction outwardly from said
mounting member so as to adapt each of said strips
for connection to electrical conductors;

a plurality of second parallel resilient conductive con-
tact strips secured in side-by-side spaced relation on
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said  mounting member in overlapping alignment
with said first strips;

electrical means connecting said second strips;

a contact on each of said first strips and a contact on
each of said second strips spaced from the contacts
on said first strips and engageable by biasing of said
second strips with the contacts on said first strips;

a plurality of aligned ‘lug members each extending
transversely from the end- of one of said first con-
ducting strips;

a plurality of projection members extending from said
second sirips into the space between said strips in
the same direction as said lug members and into
alignment with said lugs so as to form a single row;

each of said first strips forming with the overlying one
of said second strips, and the contacts and members
associated therewith, a contact pair;

an electric. motor secured to said mounting member

_and having a rotatable shaft projecting perpendic-
ularly from said mounting member at a position
aligned with said lug members and said projection
members; -

a single circular cam plate secured for rotation on
said shaft and parallel to said mounting member,
said cam plate having a plurality of coplanar, con-
centric annular cam surfaces coaxial with said shaft,
centric annular cam surfaces being in engagement
with said lug members and biasing said contacts in
the direction away from said cam plate, the remain-
ing ones of said surfaces being in engagement with
said projection members and biasing said contacts

...in the direction away from said plate;

each of said alternate annular surfaces being arranged

- with respect to one of the adjacent surfaces to form
a camming pair for simultaneously biasing during ro-
tation of said cam the overlying pairs of said first
and second contacts away from said cam, abruptly
restoring said second contact strips so as to make
rapid counection between the pair of overlying con-
tacts, abruptly restoring said first contact strips so
as to rapidly break connection between the pair of
contacts; and :

adjacent ones of said annular camming pairs being an-
gularly positioned with respect to the adjacent cam-
ming pairs whereby in the adjacent contact pairs
contact is made and broken in sequence with respect
to the other contact pairs.

3. An electrical switching arrangement comprising:

a nonconductive mounting board;

a plurality of first paraliel resilient conductive contact
strips secured in side-by-side spaced relation on said
mounting board;

first ends of said strips extending in one direction and
the second ends of said strips in the other direction
outwardly from said beard so as to adapt said strip
for connection to a wire;

a plurality of second parallel resilient conductive con-
tact strips secured in side-by-side spaced relation on
said board in overlapping alignment with said first
strips;

electrical means connecting said second strips;

a contact on each of said first strips and a contact on
each of said second strips spaced from the contacts
on said first strips and engageable by biasing of said
second strips with the contacts on said first strips,
each of said first strips forming with the overlying
one of said second strips, a contact pair;

an electric motor secured to said board and having a
rotatable shaft projecting perpendicularly from said
board;

a single, circular cam plate secured for rotation on
said shaft and parallel to said board, said cam plate
having a plurality of coplanar, concentric annular
cam surfaces coaxial with said shaft, alternate ones
of said surfaces being in engagement with said first
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strips and biasing said contacts in the direction away
from said cam plate, the remaining ones of said sur-
faces being in engagement with said second strips
and biasing said contacts in the direction away from
said plate, said cam surfaces each including an ad-
vancing path for engagement with said members so
as to bias said contacts away from said plate;

a receding path for engagement with said members so
as to maintain said contacts in the released position
of said strips; :

an intermsdiate transient path for engagement with
said members so as to gradually move said contacts
from the released to the biased position by rotation
of said plate and a step for abruptly restoring said
strips and contacts from the biased to the restored
position by rotation of said cam by said motor means;

each of said alternate anmular surfaces being arranged
with respect to one of the adjacent surfaces to form
a camming pair for simultaneously biasing during
rotation of said cam the overlying pairs of said
first and second contacts away from said cam,
abruptly restoring said second contact strips so as to
make rapid connection between the pair of overlying
contacts, abrupily restoring said first contact strips
50 as to rapidly break connecticn between the pair
of contacts; and

adjacent ones of said annular camming pairs being an-
gularly positioned with respect to the adjacent cam-
ming pairs whereby in the adjacent contact pairs con-
tact is made and broken in sequence with respect to
the other contact pairs.

4. An electrical switching arrangement comprising:

a flat nonconductive mounting board; )

a plurality of first parallel resilient conductive contact
strips secured in side-by-side spaced relation on said
mounting board and extending in one direction and
the second ends of said strips in the other direction
outwardly from said board so as to adapt said strip
for connection to a wire; -

a plurality of second parallel resilient conductive con-
tact strips secured in side-by-side spaced relation on
said board in overlapping alignment with the said
first strips;

electrical means connecting said second strips;

a contact on each of said first strips and a contact on
each of said second strips spaced from the contacts
on said first strips and engageable by biasing of said
second strips with the contacts on said first strips;

a plurality of aligned lug members each extending
transversely from the end of one of said first conduct-
ing strips;

a purality of projection members extending from said
second strips into the space between said strips in
the same direction as said lug members and into
alignment with said lugs so as to form a single row;

each of said first strips forming with the overlying one
of said second strips, and the contacts and members
associated therewith, a contact pair;

an electric motor secured to said board and having a
rotatable shaft projecting perpendicularly from said
board at a position aligned with said lug members
and said projection members;

a single circular cam plate secured for rotation on said
shaft and parallel to said board, said cam plate hav-
ing a plurality of coplanar conceniric annular cam
surfaces coaxial with said shaft, alternate omes of
said surfaces being in engagement with said lug
members and biasing said contacts in the direction
away from said cam plate;

the remaining ones of said surfaces being in engage-
ment with said projéction members and biasing said
contacts in the direction away from said plate;

said cam surfaces each including an advancing path
for engagement with said: members so as to bias said
contacts away from said plate; ‘
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a receding path for engagement with said members so
as to maintain said contacts in the released position
of said strips;

an intermediate transient path for engagement with said
members 5o as to gradually move said contacts from
the released to the biased position by rotation of
said plate and a step for abruptly restoring said strips
and contacts from the biased to the restored posi-
tion by rotation of said cam by said motor means;
each of said alternate annular surfaces being arranged
with respect to one of the adjacent surfaces to form
a camming pair for simultaneously biasing during
rotation of said cam the overlying pairs of said first
and second contacts away from said cam, abruptly
restoring said second contact strips so as to make
rapid connection between the pair of overlying con-
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tacts, abruptly restoring said first contact strips so
as to rapidly break connection between the pair of
contacts; and

adjacent ones of said annular camming pairs being
angularly positioned with respect to the adjacent
camming pairs whereby in the adjacent contact pairs
contact is made and broken in sequence with respect
to the other contact pairs.
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