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This invention relates to electrical apparatus 
generally. More particularly this invention re 
lates to electrical switching apparatus adapted 
to be used in conjunction. With various methods 
of reproducing sound to produce or arrange to 
produce various actions in Synchronism with or 
properly timed with respect to said sound re 
production. 
An object of this invention is to provide a 

timing arrangement which may be employed to 
control a plurality of circuits of various electrical 
devices in defiaite time relation for the produc 
tion of predetermined results or effects by the 
cooperation of predetermined ones of said de 
vices and a sound reproducing device. 
Another object of this invention is to provide 

a tinning apparatus driven by a substantially 
constant Speed notor, said tinning apparatus in 
cluding step-by-step Switch apparatus which is 
actuated to control the energization or de-ener 
gization of predetermined circuits at selected in 
tervals, during a large part of the cycle of Opera 
tion of the timing apparatus, said timing ap 
paratus being adapted to energize a resetting 
circuit for resetting the step-by-step switch ap 
paratus during the remaining part of the cycle 
of operation of the tinning apparatus. 
Another object of this invention is to provide 

a notoi driven timing arrangement in which 
the ractor dirives a suitable electrical inpulse 
producing a rangement connected to predeter 
mined circuits to be controlled, said motor also 
being provided With interchangeable mechanical 
motion transmission devices which are operated 
to centirol the resetting circuit or circuits of the 
step-by-step switching devices at proper intervals 
depending upC:n the results desired to be pro 
duced by the step-by-step switching devices and 
- paratus controllæd thereby. 
3:2 er and further objects of this invention 

Will be apparent firon tha following Specification 
and the claims. 

Iil accordainee With this invention I have de 
vised an aparatus that is extremely flexible 
and easily a dapted to the time control of many 
different devices whereby different ones of said 
devices may be operated for different lengths of 
time either simultaneously, consecutively or in a 
piedetermined sequence. Miy apparatus was 
j}: i:12, rily devised to be used with robot phono 
graphs although it has numerous applications 
With SGlind reproducers other than the conven 
tional phonograph type, for example, it is obvious 
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and wire sound record reproducers, as Well as by 
itself. 
Another feature of my invention is that many 

more devices may be controlled or Operations 
performed by two or more step-by-step switch 
ing devices having a limited number of con 
tacts than was heretofore possible. This is ac 
complished by a novel circuit arrangement in 
which a step relay having a plurality of banks 
of stationary contacts is connected to be Operated 
to make or break an electrical circuit through 
those stationary contacts only as needed. Thus 
the wipers associated with the plurality of banks 
of contacts are not needlessly shifted over Said 
contacts but are shifted only when a circuit is 
to be established or broken. This is accom 
plished by connecting both of the terminals of 
the solenoid to wipers controlled by the Solenoid 
and in this way interrupting both sides of the 
solenoid after each time the solenoid is energized 
to move said wipers. This is, of course, described 
in detail in the following specification. 
Another feature of the apparatus of my in Ven 

tion may be readily made to carry load currents 
Without difficulty and thus eliminate the neces 
sity, in most cases, of using power relays.. This 
is made possible by the efficient use of the con 
tacts of the load switching device. 
These and various other features of this in 

vention will be apparent to those skilled in the 
art to which the invention relates from the fol 
lowing specification and claims. 

Referring to the drawing forming a part of 
this specification, briefly, Fig. 1 illustrates a 
schematic diagram of connections showing fea 
tures of my invention; Fig. 2 is a fragmentary 
view of the timing jack board; Fig. 3 is a frag 
mentary view of the load terminal board; Fig. 4 
is a view of the timing jack board used for the 
purpose of explaining this invention and Fig. 5 
is a view showing a set of connections on the 
load terminal board. 

Referring to Fig. 1 in detail reference numeral 
9 designates an electric motor provided With a 
shaft 2 for rotating the can which is used to 
close the switch 3 periodically to send electric 
current impulses through the Solenoid 9. The 
switch closing caim is provided with four points 
for closing the switch 3 four times during each 
revolution. The motor 90 is of the Synchronous 
alternating current type although any constant 
speed motor may be employed. A Small gear 
Wheel 96 is mounted on the shaft 2 and is ar 
ranged to drive the large gear wheel 93 mounted 
on another shaft (not shown). The reset-Switch 
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operating calm 96 is also mounted on the shaft 
of the gear 94 in such a way that the off-set por 
tion of the cam 96, actuates the arm 5a of the 
reset SWitch at the proper time and for the cor 
rect interval during which the step-by-step 
switches 3, 28, 43 and 53 are electrically reset to 
their starting positions. During this resetting 
interval the circuit between the contact of arm 
5a, and the contact Ta is completed (as shown) 
So that the Wiper contact 4 of the step-by-step 
Switch 3 is connected to the 110 volt circuit. 
The circuit between the arm 5a, and the contact 
6a is at the same time interrupted. A piece of 
insulation material 92d. is provided between the 
arm 5d and the Switch 92 to Open this Switch 
during resetting of the step-by-step switches. 
Thus if the SWitch 8b, connected across the limit 
Switch 92, is open the apparatus will stop at the 
time of resetting. The resetting operation will 
be described more fully, in a following paragraph. 
The impulse SWitch is associated with a four 

cornered rotatable cam-like member mounted 
upon a shaft 2 which may be the shaft of a 
phonograph turn table 2d or other sound record 
driving motor. This cam-like member may be 
formed in other shapes than the four cornered 
shape illustrated and the shape thereof deter 
mines the number of times that the impulse 
SWitch 3 is closed for each revolution of the 
Shaft 2. In the case of the three cornered cam 
like element the Switch 3 Will be closed three 
times for each revolution of the shaft 2. One 
of the contacts of the SWitch 3 is connected to 
the contact 6 of the re-setting SWitch. During 
the normal operating position of the re-setting 
SWitch the contact 5 thereof which is connected 
to the 110 volt line, makes connection with the 
contact 6 so that the impulse SWitch 3 is con 
nected to the 110 volt line. The Switch 3 is also 
connected to the starting switch 8. The other 
Contact of SWitch 3 is connected to the terminal 

of the solenoid ?o forming a part of first step 
by step switch f3. The starting switch may be 
Operated in various ways as by a deflection groove 
of a Sound record shifting the tone arm or pick 
up arm 2b which carries or manipulates this 
Switch as illustrated or it may be operated manu 
ally. The other terminal 2 of this Solenoid is 
Connected to the other side of the 110 volt line 
and in this Way the Solenoid O is periodically en 
ergized through the impulsing switch 3 as the 
shaft 2 is rotated. This solenoid is provided 
With an armature that is mechanically coupled 
to the Wiper contacts 4 and 5 by a suitable pawl 
and gear mechanism (b. So that each time an 
impulse is transmitted to the Solenoid 0 the 
Wiper contacts 4 and 5 will, by means of this 
paWl and gear mechanism, be advanced by one 
Step. Thus if the wiper contact 4 is in engage 
Inent With the contact 6 it will be advanced to 
contact the re-setting ring 7 when an impulse is 
transmitted to the Solenoid f. Likewise the 
Wiper contact 5 will at the same time be ad 
Vanced from the Stationary contact 8 to the sta 
tionary contact 9. The stationary contacts 8, 
9, 2i and 22 are preferably positioned in a circle 
With the Wiper contact 5 pivoted in the center 
So that this Wiper contact may engage these con 
tacts consecutively while being rotated. This 
circle is preferably arranged to include fifty con 
tacts, the fiftieth contact designated by the refer 
ence numeral 22 being connected to the terminal 
24 of the Solenoid 23 of the second step by step 
SWitch 23. This second step by step switch 26 is 
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2,290,782 
also controls two wiper contacts 2 and 23. The 
Wiper contact 27 is associated With a split ring 
30 and a Small segment contact 23 positioned be 
tween the ends of the Split ring 33. The nem 
ber of the switch 3 is also formed in the shape 
of a split ring with the segment contact 6 po 
sitioned between the ends thereof. The wiper 28 
like the wiper 5, is associated with a group of 
segment contacts positioned in a circle about the 
pivoting point of this Wiper. The contacts 3, 32, 
33 and 34 are included in this group and the 
number of contacts in this case may vary de 
pending upon the nature of the SWitching opera 
tions to be carried out. The wiper contact 28 is 
connected to the Wire 35 which is connected to 
the terminal 2 of the Solenoid C, the terminal 
25 of the solenoid 23, the terminal 36 of the sole 
noid 3 and the contacts 38 of the relay 39. The 
contacts 38 and 4 of this relay are normally 
Open Whereas the contacts and 32 are normal 
ly closed. The principal purpose of relay 39 is to 
isolate switch 43 and switch 53 (when used) so 
that there are no effective connections between 
Switch 43, and switch 53 (when used) to switches 
3 and/or 26 except through patchcords during 
the Operating cycle and to common switch 33 and 
SWitch 53 With SWitches 3 and 23 during the re 
Setting period. This relay also breaks the par 
allel circuit, when switch 86 is in 'A' posi 
tion, of Solenoids 53 and 53 so that SWitches 43 
and 53 may re-set independently. The contact 
29 is connected to the terminal A4 of the relay 
coil 3, to the wiper contact 45 of the step by 
step SWitch 43 and through a suitable plug and 
jack to the wiper contact 54 of the step by step 
SWitch 53. 
The mechanical details of construction of the 

Step by Step Switches 43 and 53 are similar to the 
SWitches 3 and 26 in that they are fundamental 
ly of the Solenoid controlled step by step types 
similar to those developed by Strowger. While 
the Wiper contacts of these step by step switches 
are shown in open circuit position, actually they 
never rest in a position where they do not engage 
a contact. The SWitches 43 and 53 differ from 
the SWitches 5 and 36 in that a larger number 
of Wiper contacts is employed. In the case of the 
Switch 43 wiper contact 45 is associated with the 
re-Set ring 52 similar to the rings and 3). 
Wiper contacts 43 and 4 are associated With 
roWS of Stationary contacts employed for timing 
purposes, that is, to control the timing of the 
Operation of the Switch 43 as will be described 
in detail. Wiper contacts 48, etc. are associated 
With SO called load terminals. While only one 
Wiper contact 48 and associated stationary con 
tacts are illustrated it is of course understood 
that Several sets of these may be employed. 
It will be seen from the diagram of connections 
that the Wiper contacts 46 and 4 are connected 
to the terminals 5 and 58 respectively of the 
Solenoid 56 which controls the operation of the 
Wiper contacts of the Switch 43. Furthermore 
the terminal 57 of the solenoid 56 is also con 
nected to the relay contact 42 which is normally 
in engagement with the relay contact, & that is 
connected to the terminal 6 of the solenoid 59 
through the plug and jack arrangement. The 
terminal 6 of the solenoid 59 and terminal 58 of 
the Solenoid 56 are connected to the relay 3i and 
to the Wiper contact A as shown. It will thus 
be seen that during normal operation the sole 
noid 59 is connected in parallel with the solenoid 
56 and also to the wiper contacts & 6 and 47. 

similar to the SWitch 13 in that the solenoid 23 75 Thus during normal operation the step by step 
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Switches 43 and 53 are made to operate together 
when the switch 86 is in position A. 
The switching mechanism 53 is provided with a 

plurality of wiper contacts 54, 64, 65, and 66. 
The wiper contact 54 is associated with the reset 
ring 83 which is a split ring and has segment 82 
positioned between ends thereof. The wipers 64 
and 65 are arranged to perform a dual function 
in that these wiper contacts may be connected 
across the solenoid 59 through the double throw 
switch 86 when this switch is in the position 
designated by B. When this switch is in this 
position the function of the SWitching maecha 
nism 53 may be timed through connections made 
to the contacts associated with the wipsrs 64 and 
65 in the same manner as the switch 43 is timed 
through the use of patch cords 84 and 83. The 
stationary contacts associated with the Wiper 46 
are connected to one or more rows of jacks or 
terminals, such as, the vertical row 62 and like 
Wise the contacts associated with the wiper 47 
are Connected to the Vertical terminal row 63. 
The stationary contacts of SWitches 3 and 26 
are connected to terminal rows 53 and 5, re 
Spectively. Having the contacts ai'ranged on a 
terminal board in this Way facilitates use of the 
patch cords 84 and 85. Although it is possible 
to make these connections directly to the sta 
tionary Switch contacts it is preferred to employ 
these patch cord Connectors in Conjunction. With 
suitable jacks that are mounted on a board 9 
shown in Fig. 2. These jacks are of a conven 
tional construction and therefore no detailed 
showing is made thereof aside from their air 
rangement on the panel 9 shown in Fig. 3. It 
Will therefore be seen that connections in list be 
made fí’Om the Warious Stationary contacts eNin 
ployed for timing purposes and associated with 
the switches 3, 26 and 43, with the jacks on the 
panel 97. Thus the stationary contacts 8, f9, 
20, 2 and 22 of the Switch 3 are connected to the 
jacks I8a, 18a, 20a, 2í a and 22a, respectively, cor 
responding to terminal roW 59, Fig. 1. The con 
tacts 3, 32, 33 and 34 are likewise connected to 
the jacks 3d, 32d, 33d and 35a, respectively, 
corresponding to terminal row 5, Fig. 1. The 
two rows of timing contacts including the con 
tacts 70, 7 f, T2, 73, 4 and 75 of the switch 53 
are connected to the center rows of jacks 62 and 
62, respectively, including the jacks Ga, 7 a., 2a, 
73a, 74a and 75d, respectively. An arrangement 
Such as this facilitates the use of the patch cords 
84 and 85 and additional cords when necessary 
inasmuch as the plugs 84d. and 85a carrying two 
terminals may be easily inserted into the center 5. 
rOWs of jacks. The red and black patch cords 
associated with the plug may be easily inserted 
into the desired jacks either in the top or the bot 
tom row, Fig. 2. Patch cords of two different 
colors are employed in order to eliminate con 
fusion. When a large number of cords are used. 
If cords of two colors such as red and black are 
used then care is taken to associate all of the 
cords of one color with the top two rows of jacks 
and all of the cords of the other color with the 
bottom two rows of jacks. 
When the switch 86 is in the A position the 

solenoid 59 of the switch 53 is connected jim paral 
lel. With the Solenoid 56 of the SWitch 33 and the 
timing of the Switch 53 is controlled by the con 
nections made to the switch 43 through the patch 
cords 84 and 85. In this case the wiper contacts 
48, etc. of the switch 43 as well as the wiper con 
tacts 64, 65, 66, etc. of the switch 53 are employed 
for the purpose of controlling load circuits. A 
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load terminal board 05 carrying a plurality of 
binding posts or similar devices is associated with 
the contacts of the switch 43 and the various 
load circuits to be controlled are connected to the 
terminals of this board. A similar terminal 
board is associated with the contacts of Switch 
53. The Wiper contacts 48, etc. of the Switch 43 
are connected to the terminals 48a, 49a, 50a and 
5d, respectively of the board C5. Likewise the 
contacts 76, 7, 8, etc. are connected to the ter 
minals 76a, 77a, 78a, 79a and 8 so of the board 

5. Additional stationary contact banks of the 
switch 43 may be connected to the terminals 
76 b and 88b of the board. In order to utilize the 
terminal space of the board 85 more efficiently 
eight rows of terminals are provided to accommo 
date additional stationary contact banks associ 
ated with additional wiper contacts provided to 
the switch 43. Switch 53 also may be provided 
with additional banks of stationary and Wiper 
contacts and this is of course desirable in practice 
in order to control a multiplicity of circuits and 
devices. It is of course obvious that any con 
venient terminal arrangement inay be employed 
other than that illustrated herein and that differ 
ent applications of this switching arrangement 
may make it desirable to employ arrangements of 
terminals, jacks and contacts, other than those 
herein illustrated. 

During the normal operation of this apparatus 
When the Switch arm 5d is connected to the con 
tact 6d. So that the impulse producing Switch 3 
is operative, the Solenoid f receives electrical 
impulses from this switch 3 and advances the 
wiper contact 4 over the resetting ring and 
the Wiper contact 5 over the stationary con 
tacts 8, 9, 2, 3? and etc. When wiper 
contact 5 momentarily engages Stationary con 
tact 2, the wiper 28 being in contact with 3, 
an electrical impulse is sent through the patch 
cords 84 to the Solenoid 55 through the Wiper 
contacts 46 and 47. This causes the solenoid 53 
to advance the wiper contacts 46, 47, 48, 4.3, 5 
and 5 from the first vertical row of stationary 
contacts to the second vertical row of contacts 
and any electrical devices that may be connect 
ed to these first and second Vertical rows of con 
tacts Will of course be either energized or de 
energized in accordance with the rihanner in 
Which they are connected. 

If the Solenoid 59 of the Switch 53 is cannect 
ed in parallel with the solenoid 53 of Switch 43 
by reason of switch 86 being in position A, when 
the Wiper contacts of switch 43 are advanced the 
wiper contacts of switch 53 will be similarly ad 
Vanced. When the wiper contact 5 of SWitch 
Í 3 momentarily engages the stationary contact 
22 an electrical impulse is transmitted to the 
Solenoid 23 of the step-by-step switch 25 causing 
the Wiper contacts 27 and 28 to be advanced one 
Step So that wiper contact 28 engages stationary 
contact 32. When the wiper contact 5 of the 
SWitch 3 engages stationary contact, 23 during 
the second cycle of Switch 3, the solenoid 56 
of the Switch 43 will again be energized, this 
time through the patchcords 85. Consequently 
the Wiper contacts are again advanced and the 
load circuits connected to the switches 43 and 
53 are altered in a manner depending upon the 
Connections to these switches. 
ASSuming the frequency of impulses from 

SWitch 3 to be such that switch 3 completes one 
Cycle every thirty seconds the wiper of switch 
26 would move one step every thirty seconds. If 
it Were not desired to alter load circuits until 
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necessary to turn a flood light or some other 
device on at Cr near the start of the show and 
not turn it off until the end. Often it is desir 
able to do the same thing with loud-speaker 
circuits or to use Several loud-speakers switch 
ing from one to the other at the appropriate 
time. During the time these circuits are to be 
kept closed the Wiper contacts of SWitch A3 and/or 
53 may be moved many times in order to Switch 
other load circuits. If a flood light, for an ex 
ample, is handled by one of these switches it 
would be necessary to connect all the contacts 
of one level, contacted by the corresponding 
wiper, during the period it is desired to have the 
flood light on So as to maintain the flood light 
circuit. The use of a locking or interlocking 
relay to handle the flood-light circuit makes this 
contact level of Switch A3 or 53 available for use 
to control other circuitS. 

Suitable patch cords S3e and 98f are used to 
connect the “on' coil of the relay 98 to the tim 
ing contacts, that is, the jacks connected to the 
stationary contacts of the Switches 3 and 26, said 
jacks being mounted on the board 9. Likewise 
patch cords 93h and 98g are used to connect the 
"off' coil of the relay 98 to the desired timing 
jacks. With the location of the relay patch cords 
illustrated in Fig. 2 the “on' coil of the relay 
Would be energized at the Second impulse of 
SWitch 3, since it is connected to the Second con 
tact of SWitch 3 and to the first contact of SWitch 
26. The “off' coil would be energized at the two 
hundred and first impulse because this coil is 
Connected to the first contact of Switch í 3 and to 
the fifth contact of SWitch 26. The Switch 26 
is advanced one contact each time the Switch 
3 is advanced fifty. A convenient way of count 

ing these impulses is provided at jack 8a Which 
enables an electrically actuated counting device, 
for example, of the type described in United 
States Patent No. 314,914 to Brown et al., to be 
connected aCrOSS the Solenoid 19. Thus the num 
ber of impulses that the Switches are advanced 
may be counted So that a record of the timing of 
a robot phonograph Show may be had and the 
Correct patch Cord positions for the locking relays 
as Well as for the timing circuits of SWitches 43 
and 53 may be obtained. This impulse counting 
device reading may be converted directly into time 
when the rate of rotation of the switch cam is 
known. 
The flood light 6 shown in Fig. 3 is connect 

ed to the contacts (33 of the locking relay 98 
and to the 110 volt terminals lic also mounted on 
the board G5. In this Way the relay 98 controls 
the energization of the flood light. The relay 99 
may control other apparatus in a similar manner 
and contacts 34 are provided for this purpose. 

In Fig. 4 I have shown a fragment of the board 
enclosed by the broken line in Fig. 2 for the pur 
pose of illustrating the timing of the switch mech 
anism. 
The timing shown in Fig. 4, a SSunning the jacks 

to be numbered as ShoWn in this figure, is as foll 
lows: patch-cord connected between jack 2 on 
top row and jack on bottom row Would function 
at the first impulse to close a circuit that was 
connected between the Second Vertical roW of 
load terminals and the corresponding Wiper ter 
minal, or open a circuit connected between the 
first vertical row of load terminals and the cor 
responding Wiper contacts. Patchcord 2 con 
nected between jack 4 on the top and jack 2 on 
the bottom would function to close a circuit that 
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terminals and third vertical row of load termi 
nals, at the fifty third impulse and/or open a 
circuit Connected between the Wiper terminals 
and the Second Wertical roW of load terminals. 
Patchcord 3 connected between jack 6 on the 
bottom and jack 6 on the top would close at the 
255th impulse a circuit that Was connected be 
tween fourth Vertical row of load terminals and 
the corresponding wiper terminals, or open a cir 
cuit connected between the Wiper terminals and 
third Wertical roW of load terminals. The patch 
cords here shown correspond to patchcords 
ShoWn in Fig. 2 except that they occupy different 
positions. 
The section of the terminal board shown in Fig. 

5 is the portion of the terminal board shown 
in Fig. 3 enclosed by the broken line. Wires O7, 
fei, 69 and are connections leading from 
the Various terminals on the board to electrically 
energize devices to be controlled. Wire 0 is 
Connected to three load terminals indicating that 
the device Connected to this Wire is to be ener 
gized or under a predetermined state of control 
throughout the interval during which the wipei 
contact passes over the stationary contacts of 
SWitch 43, for example, corresponding to these 
load terminals. 
While I ha. Ve described an embodiment of this 

invention in detail it is of course understood that 
I do not desire to limit the invention to the exact 
details Set forth except insofar as they are de 
fined by the claims. 
What I claim is as follows: 
1. Electrical Switching apparatus for timed 

SWitching, comprising: a Substantially constant 
Speed motor, an impulse producing Switch driven 
by the Shaft of Said motor, timing means in 
cluding a gear train connected to be driven by 
Said motor, a Step-by-Step SWitch having a 
Solenoid connected to said impulse producing 
SWitch, auxiliary Switch means connected to said 
Step-by-Step SWitch for controlling actuating cir 
cuit.S of devices that are to be controlled at pre 
determined time intervals, means for resetting 
said step-by-step switch and said auxiliary 
Switch means after a predetermined cycle of op 
eration, and SWitch means actuated by said tin 
ing means for connecting said resetting means to 
a Source of current Supply for a predetermined 
interval While said motor is running whereby the 
Cycle of Operation of the Switching apparatus 
may be repeated without the attention of any 
Operator. 

2. Electrical Switching apparatus for timed 
SWitching, comprising: a Substantially constant 
Speed motor, an impulse producing switch driven 
by the Shaft of Said motor, timing means includ 
ing a gear train connected to be driven by said 
notor, a step-by-step switch having a solenoid 
connected to Said impulse producing switch, aux 
iliary Switch means connected to said step-by 
Step SWitch for controlling actuating circuits of 
devices that are to be controlled at predeter 
mined time intervals, said auxiliary switch means 
including a step-by-step Switch connected to said 
first mentioned Step-by-step switch to be ad 
Vanced One Step upon the completion of each 
Cycle of Operation by the first mentioned step 
by-step Switch, means for resetting said step 
by-step Switch and Said auxiliary switch means 
after a predetermined cycle of operation, and 
means actuated by Said timing means for con 
necting Said resetting means to a source of cur 
rent Supply for a predetermined interval while 

was connected between the appropriate wiper 75 said motor is running whereby the cycle of op 
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eration of the Switching apparatus may be re 
peated without the attention of any operator. 

3. Electrical switching apparatus for timed 
SWitching, comprising: driving means comprising 
a substantially constant speed device, a step-by 
step switch mechanism, means driven by Said 
driving means for producing electrical impulses 
for actuating said step-by-step SWitch, Said step 
by-step switch having a wiper contact and a plu 
rality of stationary contacts each of which are 
contacted by said Wiper contact during a cycle of 
operation, a second step-by-step Switch mecha 
nism, connections between said Second step-by 
step switch mechanism and Said first step-by 
step switch mechanism for advancing Said Sec 
ond step-by-step Switch mechanism each time 
said first step-by-step Switch mechanism. Con 
pletes one cycle of operation, a third Step-by-step 
switch mechanism, connections between Said 
third third step-by-step Switch mechanism and 
said first and second step-by-step SWitch mecha 
nisms whereby said third step-by-step Switch 
mechanism is advanced at predetermined inter 
vals determined by both said first and Second 
step-by-step switch mechanisms, and load circuits 
connected to be controlled by said third step 
by-step switch mechanism. 

4. Electrical switching apparatus for timed 
switching, comprising: driving means comprising 
a substantially constant Speed device, a step-by 
step switch mechanism, means driven by Said 
driving means for producing electrical impulses 
for actuating said step-by-step Switch, Said step 
by-step switch having a wiper contact and a plu 
rality of stationary contacts each of Which are 
contacted by said wiper contact during a cycle of 
operation, a second step-by-step Switch mecha 
nisin, said second step-by-Step SWitch having a 
wiper contact and a plurality of Stationary con 
tacts associated thereWith, connections between 
said second step-by-step Switch mechanism and 
said first step-by-step Switch mechanism for ad 
vancing said Second step-by-step SWitch mecha 
nism each time said first step-by-step Switch 
mechanism completes one cycle of operation, a 
third step-by-step switch mechanism, connections 
between said third step-by-step Switch mecha 
nism and the stationary contacts of Said first and 
Second step-by-step SWitch mechanisms. Whereby 
said third step-by-step SWitch mechanism is ad 
vanced at predetermined intervals determined by 
both said first and Second step-by-Step SWitch 
mechanisms, and load circuit.S Connected to be 
controlled by said third step-by-step SWitch mech 
ani Sm. 

5. Electrical Switching apparatuS for timed 
switching, comprising: driving means comprising 
a substantially constant Speed device, a Step-by 
step switch mechanism, means driven by Said 
driving means for producing electrical impulses 
for actuating said step-by-step Switch, said step 
by-step Switch having a Wiper contact and a, plu 
rality of stationary contacts each of which are 
contacted by Said Wiper contact during a cycle of 
operation, a second step-by-step switch mecha 
nism, said second step-by-step SWitch having a 
Wiper contact and a plurality of Stationary con 
tacts associated thereWith, connections between 
said Second step-by-step SWitch mechanism and 
said first step-by-step SWitch mechanism for ad 
vancing said Second step-by-step switch mecha 
nism each time Said first step-by-step Switch 
mechanism completes one cycle of operation, a 
third step-by-step Switch mechanism, said third 
step-by-step switch having a plurality of sets of 75 wiper contact of said 
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stationary contacts, contacts in a pair of said 
sets of stationary contacts being connected to 
the Stationary contacts of Said first and second 
Step-by-Step Switch mechanisms whereby the 
timing of Said third step-by-step switch mecha 
nism is determined by both said first and second 
Step-by-Step SWitch mechanisms, and load cir 
cuits connected to be controlled by said third 
step-by-step switch mechanism, 

6. Electrical Switching apparatus for timed 
SWitching, comprising: driving means comprising 
a Substantially constant Speed device, a step-by 
Step SWitch mechanism, means driven by said 
driving means for producing electrical impulses 
for actuating Said step-by-step switch, said step 
by-Step SWitch having a, Wiper contact and a, plu 
rality of Stationary contacts each of which are 
Contacted by Said Wiper contact during a cycle of 
Operation, a Second step-by-step switch mecha 
nism, Said Second step-by-step switch having a 
Wiper contact and a plurality of stationary con 
tacts aSSociated therewith, connections between 
Said Second step-by-step switch mechanism for 
advancing Said Second step-by-step switch mech 
anism completes one cycle of operation, a third 
Step-by-step Switch mechanism, said third step 
by-Step Switch having a plurality of sets of sta 
tionary contacts in a pair of said sets of station 
ary contacts being connected to the stationary 
contacts of Said first and second step-by-step 
Switch mechanisms whereby said third step-by 
Step Switch mechanism is advanced at predeter 
mined intervals determined by both said first and 
Second Step-by-step switch mechanism, wiper 
contacts associated with each of said sets of sta 
tionary contacts, all of said last mentioned wiper 
contacts being actuated as a unit, and load cir 
cuits connected to Selected contacts of said sets 
of stationary contacts to be energized as said last 
mentioned Wiper contacts are actuated. 

7. Electrical Switching apparatus for timed 
SWitching, comprising: an electric motor of a 
Substantially constant speed type, an electrical 
impulse producing switch adapted to be actuated 
by Said motor, a first step-by-step switch having 
a plurality of stationary contacts, a rotatable 
Wiper contact cooperating with said stationary 
Contacts, a Solenoid and armature for actuating 
Said rotatable wiper contact, connections for 
connecting Said Solenoid in series with said elec 
trical impulse producing switch and a source of 
current Supply whereby said solenoid and arma 
ture are energized to advance said rotatable Wip 
er in Step-by-Step fashion as said electrical im 
pulse producing Switch is actuated by said ?1????, 
a Second step-by-step switch having a plurality 
of stationary contacts, a rotatable wiper contact 
Cooperating With Said last mentioned stationary 
contacts, a Solenoid and armature for actuating 
Said last mentioned rotatable wiper contact con 
nections between one terminal of said last men 
ioned Solenoid and one terminal of said first 
mentioned Solenoid, connections between the 
other terminal of the solenoid of said SeClOnd 
step-by-step switch and one of the contacts Of 
said first mentioned switch Whereby said sole 
noid of Said Second step-by-step switch is ener 
gized to advance said wiper contact aSSOciated 
therewith When the said Wiper contact associated 
With Said first step-by-step switch is lOVe OVer 
the aforesaid contact to which said Solenoid of 
Said Second Switch is connected, a third Step 
by-step switch having a plurality of banks of 
Stationary contacts, a set of Wiper contacts, a 
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associated with each of said banks of stationary 
contacts, a solenoid and an arnature for actu 
atting Said set of Wiper contacts, connections for 
connecting the Solenoid of Said third step-by 
step Switch to two of the contacts of the afore 
Said set of wiper contacts, means for connecting 
selected contacts of the banks of contacts aSSO 
ciated with the last mentioned tWO of Said Set 
of Wiper contacts to selected contacts aSSociated 
with said first and said Second step-by-Step 
Switches whereby the energization of the Solenoid 
of said third step-by-step SWitch is controlled to 
take place only as desired, and means for coin 
necting load circuits to be controlled to contacts 
of other banks of Said plurality of banks asso 
ciated with said third step-by-step switch. 

8. Electrical Switching apparatuS for a robot 
phonograph or the like, comprising: tinned-elec 
trical-impulse-producing-means, step by Step 
Switch means having a plurality of Wiper COin 
tacts, a plurality of Sets of Stationary contacts, 
one set for each of Said Wiper contacts, and an 
electromagnetic device for advancing Said Wiper 
contacts across said Statiožnary contacts, Said 
electromagnetic device being connected to two of 
said wiper contacts for energization thereof, con 
nections between the Stationary contacts aSSO 
ciated with said last two wiper contacts and Said 
timed-electricall-impulse-producing-meanS f O r 
energizing said electromagnetic device and ad 
vancing all of Said Wiper contactS Over the cor 
responding Sets of said stationary contactS. 

9. Elect:ical switching apparatus for timed 
switching or the like, compirising: a device to be 
controlled, timed-electrical-impulse-producing 
means, a step by step Switch haviiig a plurality 
of Wiper contacts, a plurality of banks of con 
tacts, one bank for each of Said Wiper contacts, 
Said Wiper contacts and said banks of contacts 
being movable with respect to each Cther, and 
an electromagnetic device for causing relative 
movement between said wiper contacts and Said 
banks of contacts, said electromagnetic device 
being connected to two of said Wiper contacts for 
energization thereof, connections between said 
banks of contacts associated With Said last tWo 
wiper contacts and Said timed-electrical-in 
pulse-producing-means for energizing Said elec 
tromagnetic device and causing relative nove 
ment between all of said Wiper contacts and the 
corresponding banks of Said Stationary contacts 
for controlling actuating circuits of said first 
mentioned device at predetermined intervals. 

10. Electrical switching apparatus for timed 
Switching or the like, comprising: a device to be 
controlled, timed-electrical-impulse-producing 
means, a step by step SWitch having a plurality 
of Wiper contacts, a plurality of banks of con 
tacts, one bank for each of Said Wiper contacts, 
said wiper contacts and said banks of contacts 
being movable with respect to each other, and an 
electromagnetic device for causing relative move 
ment between said Wiper contactS and said banks 
Of contacts, said electromagnetic device being 
connected to two of said wiper contacts for ein 
ergization thereof, means in said timed-electri 
cal-impulse-producing-means for Selecting elec 
trical impulses produced at certain time inter 
vals, connections between said banks of contacts 
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associated with said last two wiper contacts and 
Said last mentioned means for energizing Said 
electromagnetic device and causing relative 
movement between all of Said Wiper contactS and 
the corresponding banks of Said Stationary con 
tacts for controlling actuating circuits of Said 
first mentioned device of predetermined inter 
Vals. 

11. Electrical Switching apparatus for timed 
Switching or the like, comprising: a device to be 
controlled, timed-electrical-impulse-producing 
means, a SWitch having a plurality of Wiper con 
tacts, a plurality of sets of stationary contacts, 
one set for each of said Wiper contacts, and an 
electromagnetic device for advancing said Wiper 
contacts across said stationary contacts, said 
electromagnetic device being connected to tWO of 
said wiper contacts for energization thereof, 
means in Said timed-electrical-impulse-produc 
ing-means for selecting electrical impulses pro 
duced at certain time intervals, connections be 
tween the stationary contacts associated with said 
last two wiper contacts and said last mentioned 
means for energizing said electromagnetic device 
and advancing all of said Wiper contacts over the 
corresponding sets of said stationary contacts for 
controlling actuating circuits of said first men 
tioned device at predetermined intervals. 

12. Electrical SWitching apparatus for timed 
switching or the like, comprising: a device to be 
controlled, notor-driven-electrical-impulse-pro 
ducing-means, a SWitch having a plurality of 
wiper contacts, a plurality of sets of stationary 
contacts, one set for each of said wiper contacts, 
and an electromagnetic device for advancing said 
wiper contacts acroSS Said stationary contacts, 
said electromagnetic device being connected to 
two of said wiper contacts for energization there 
of, means for Selecting electrical impulses pro 
duced by said first mentioned means, connections 
between the stationary contacts associated with 
Said last two wiper contacts and said last men 
tioned means for energizing said electromagnetic 
device and advancing all of said Wiper contacts 
for controlling actuating circuits of said first men 
tioned device at predetermined intervals, 

13. Electrical Switching apparatus for timed 
Switching or the like, comprising: a device to be 
controlled, motor-driven-electrical-impulse-pro 
ducing-means, a switch having a plurality of 
Wiper contacts, a plurality of banks of stationary 
contacts, one bank for each of said wiper con 
tacts, Said Wiper contacts and Said banks of con 
tacts being movable with respect to each other, 
and an electromagnetic device for causing relative 
movement between said wiper contacts and said 
banks of contacts, said electromagnetic device be 
ing connected to two of said wiper contacts for 
energization thereof, means for selecting electri 
cal impulses produced by said first mentioned 
means, connections between Said banks of con 
tacts associated with said last two wiper contacts 
and said last mentioned means for energizing said 
electromagnetic device and causing relative move 
ment between all of said Wiper contacts and the 
corresponding banks of Said stationary contacts 
for controlling actuating circuits of said first 
mentioned device at predetermined intervals. 
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