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This invention relates to automatic control apparatus
and is ‘more particularly concerned with timers having
multiple circuits.

The primary object of the invention is to provide a
timer with multiple circuits that has the ability to vary,
correct, add or eliminate one or more time intervals in-
dependently without changing any of the other preselected
time intervals.

A further object of the invention is to provide a timer
suitable for use with complicated processes and methods
of manufacture which consist of varied individual timed
operations following a preselected -sequence or formula.

An undesirable feature found in present multiple ciz-
cuits timers now «n existence is that, although they have
circuits capable of being independently varied without
having changes affected in other circuits, they require all
of the circuits to be changed everytime a single time iin-
terval is corrected, added or eliminated.

It is, therefore, an object of my invention to make ‘it
possible to change time intervals which affect only ‘the
circuits desired and which do not require manual changes
to be made in all the other circuits.

Other objects and a fuller understanding of the inven-
tion may be had by referring to the following description
and claims, taken in conjunction with the accompanying
drawings in which:

Figure 1, the wiring diagram presents in simple form
means for explaining the principles .of operation of my
invention. .

Figure 2 is a graphical presentation of the operation of
relays in Figure 1 to show how each relay may be pre-
selected for energized operation for any -one .or more
time intervals.

Figure 3 is a graphical presentation .of the multiple
circuits obtainable from Figure 1, and clearly indicates a
method of expanding the functions of a few relays to the
equivalent functions of a larger number of relays than
contained in the timer shown in Figure 1.

Figure 4 is a composite group of views including: A
front elevation .of one of the shorting plugs used in con-
junction with the apparatus shewn in Fig. 1, including the
metal cup and the bayonet lock pins projecting radially
outward therefrom. The right-hand section of Fig. 4 is a
composite front elevation of the shell which is provided
to receive and support the shorting plug, also a vertical
section through the base and the metal foil elements at-
tached thereto.

The central portion of Fig. 4 represents a schematic
composite assembly of the sherting plug, including a verti-
cal section through the base thereof and the metal foil
elements attached thereto, also showing the means pro-
vided for connecting the two metal foil sections when the
shorting plug is inserted into the shell and locked in place.
It is composed of the component parts 35 through 39, and
46 through 55 (shown in Figure 1) and illustrates one of
the ways of making connections in the desired circuits by
means of an inexpensive component,

With reference to the drawing Figure 1, my invention
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comprises in general; a switch 106, and a timer 105, which
are both motor driven; a zero time selection circuit pre-
selected by component parts 44, 48, and 52; a time selec-
tion circuit preselected by component parts 45, 46, 47, 49,
58, 51, 53, 54 and 585; relays 78 and 79 which control the
operation of timer 185, switch 166, motors 59 and 57,
and clutch 61, after switch 85 is momentarily closed; a
relay selection circuit which preselects any one or more
time intervals for any one or more of the relays 63, 64,
and 65, which are preselected by the component parts 35
through 43,

The construction of commutaters (timer) 105 and
(switch) 166 of Figure 1 are fabricated of a -suitable
sheet of material possessing excellent dielectric insulating
properties. ‘On each side of the material a highly con-
ductive foil is bonded to -create a facsimile of the desired
circuit accomplished by use of either the additive or sub-
tractive processes of printed circuits which are well known
to the prior arts and can be .economically fabricated.

Figure 4 indicates how the component parts 44 through
55, and 35 through 43 may be constructed. The base 181
is :a dielectric material possessing - excellent insulating
properties having a highly conductive metal foil 179 and
180 bonded to each side. An-eyelet 182 is used to fasten
insulating washer 183 and component shell part 176
(similar to a bayonet base type shell) to the base 181.
Component shell part 176 is electrically connected to foil
179. The hollow end rivet 177 is placed through spring
178, and after passing through the eyelet 182, the hollow
end is pressed over making electrical contact to foil 180.
The shorting plug (179, 171, 172, 173, and 174) consists
of a top 170 (made of plastic or other similar insulating
material) inserted into a metal cap 171 (similar to a
bayonet type lamp base) provided with locking pins 172.
A screw 174 is placed through washer 173 and is screwed
into a tapped hole in top 170. Placing the shorting plug
into :the shell, then depressing and turning it with a cir-
cular twist, results in the assembly beinglocked into place,
and connecting foil 179 and 180 together.

Referring to Figure 1, it will be noted that a light line
is used to connect; one lead of the coil of relays 78, 79,
63, 64, and 65; one lead of the motors 59 and 57; and
one lead of clutch 61; hence this line renders it easy to
denote the one side of the power line connection to termi-
nal 72. The other side of the power line connection is
made to terminal 31 and is represented by a heavy line
which is broken by switches or contacts of relays which
are wired in series to any motor or relays which are
capable of being energized in Figure 1.

Momentary closing of switch 85 results in power lines
88 and 72 energizing coil 78, which is instantly locked in
the energized position by normally open contact 80 if
relay coil 79 is not energized. When coil 78 is energized,
motor 57 rotates in a counter-clockwise direction as
shown by the arrow on commutator (switch) 106, pro-
viding the circuit 92 is completed through connections
made from normally open contact 81, wire 27, switch con-
tact 27, shorting contact arm 34 (whose normal posi-
tion when not energized is such as to result in contact 27
and 31 being shorted together, both being located on dia-
metrically opposite sides .of the timer commutator),
which completes the circuit to terminal 31 through switch
contact 31. As the relay coil 79 is directly connected
to the sockets represented by the left-hand vertical row
of components 44, 48, 52, relay coil 79 is energized only
when a plug is inserted in one of the left-hand sockets,
such as component 48. When no plug is inserted in any
of the left-hand sockets relay coil 79 is de-energized, un-
less relay 79 receives its current from the line 10, which
is connected to the saw-tooth contact 10 of the switch
commutator 106. Relay coil 78 remains energized until
relay coil 79 is energized. Relay coil 79 is energized
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3
when the wiping contact arm 33, which is rotated by the
switch motor 57 reaches the angular position at which
it engages contact 10, When relay coil 7% is deenergized
it breaks the circuit between relay contact 8¢ and line
89, thereby energizing coil 78.

While all of the other contacts shown in the switch
commutator 106 shown in Fig. 1 are indicated as short
individual segments, the long band 16 which is interrupted
by a series of gaps cut through the outer portion thereof,
thus breaking the band up into a series of radial seg-
ments 10, 18a, 100, and 16c, which are separated by the
gaps through the outer portion thereof.

5

10.

In the first step in the operation of the switch commu-. -

tator 106, when the wiping contact arm 33 reaches the
upper edge of segment 10, the motor 57 is energized in
a manner hereinafter described in greater detail.

In order to bridge the gap between segments 10, 10a,

10) and 10c, and the overlapping segments 14, 15 and 16-

on the switch commutator 106, when the wiping contact
arm 33 reaches the gap between segments 10 and 10q,
the rotation of the contact arm is stopped if no shorting
plug is inserted in socket 46.

~ As the socket 46 .is connected to segment 29 of the-

timer commutator and segment 14 of the switch commu-
tator, the rotation of the contact arm 33 will be arrested
when the contact arm reaches the end of segment 104.

If however a plug such as that inserted in socket 48 is

used, the motor 57 will continue to move the arm 33

until the contact is transfered from segment 15 to saw
tooth segment 105, which represents the start of the
third time interval.

Fig. 1 shows an overlap between the gaps between the

three outer segments 10, 104 and 10b, and the adjacent’

row of segments 14, 15 and 16, so that the current to
the wiper contact arm can flow either through the outer
segments 10, 10a and 18b, or through the next row of
segments 14, 15, and 16, where continuous operation is

sired the sockets connected to the segments 14, 15 and

- 16, will enable the wiping contact arm to bridge the gap
between the outer saw tooth segments 10, 10¢ and 195.
If a time interval is desired at any of these points,
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which results in normally open contact 97 closing and
thus supplying power through the line 92 to keep motor
57 operating so long as wiping contact arm 33 is com-
pleting the circuit through contact 10 on commutator
(switch) 106. While the wiping contact arm 33 of the
switch commutator 106 is in engagement with contact
10, the switch motor 57 no longer receives current through
the normally open contact 81 of the relay whose coil
78 is no longer enmergized. When wiping contact arm
33 reaches the position where contact 10 is no longer
completing the circuit, motor 57 stops, and, synchronous
motor 59 and electrically energized mechanical clutch 6@
(which is energized by its coil 61) operate. Synchronous
motor 59 and clutch 60 and coil 61 operate since they
are supplied power through connections made from wire
96, the normally closed contact 98, wire 94, normally
closed contact 82, wire 26 and contact 26 on commuta-
tor (switch) 106 which completes the circuit through

. wiping contact arm 33 to terminal 31. The synchronous

timer motor 59 operates only when relay coils 78 and 79
are both deenergized. - ]
Contact 26 on commutator (switch) 106 provides for

. operation of synchronous motor 59 of the timer com-

mutator, only when wiping contact arm 33 is moved from
the position shown in Figure 1 which is the normal po-
sition when the timer is not in operation or when the
timer has completed a cycle of operations, to another
angular position, in which the contact arm 33 is in en-
gagement with the long segmental contact 19 and con-

. tact 26, of the switch commutator.

The length of time that synchronous motor 59 runs

_is determined by what plug is inserted in components 43,

35

desired. Thus if no intermediate time interval is de-""

40

a plug is inserted into a socket connected to segment 14,"

or one of the other intermediate segments, thus estab-
lishing contact between segment 14 and one of the seg-
ments such as 29 on the timer commutator, Details of
these operating steps for each time interval are herein-
~a.fter described. While the segmental contact 16 is con-
tinuous, there are breaks between the outer portions of
the segment, between segments 10a, 10b, 10¢ respectively,
thus enabling the circuit to be broken at the outer por-
tion of the segmental contacts 194, 105, 10c.

The rotation of the contact arm 33 of the switch com-
mutator is normally arrested, when the contact arm
reaches one of the gaps between the outer portion of the
segments 10a, 105, 18c, unless a plug is inserted in one
of the sockets represented by one of -the three rows of
§o<§kets shown at the left-hand side of Fig. 1. If a plug
is inserted in one of the sockets representing a particular

45

50

55

time interval, such as those represented by the vertical 60

rows 45, 46, 47 of the components, the rotation of the
contact arm 33 is continued, under control of the second
row of segments 14, 15, 16, on the face of the commu-
tator switch 106, which overlap the gaps between the
si%gments 10a, 100, 10c, of the outer saw-tooth segment

When.\jviping contact arm 33 is rotated by motor 57
to a position where the upper portion of the wiping con-
ta_ct_ arm 33 engages the outer radial contact 16, the
wiping contact arm 33 completes the circuit through con-
tact 10 from terminal 31 through wire 86, which is con-
ns?cted directly to the wiping contact arm 33 which is
dlrfactly connected to the wiping. contact arm 33 of the
switch commutator, it causes coil 79 to be energized,

65

70
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46, and 47. Figure 1 shows component 46 shorted out

. by means of a plug as illustrated in Figure 4. The sim-

plified circuit Figure 1 provides for three time intervals
only, which are presented by the three horizontal rows
of components; first row 44, 45, 46, 47 is the first time
interval; second row 48, 49, 50, 51 is the second time
interval; third row 52, 53, 54, 55 is the third time in-
terval of which the first component 44, 48, 52, or socket
in each row, represents a zero time interval. The first

- vertical row 44, 48, 52 represents zero time adjustment,

and shorting out any one or more of these result in drop-
ping out any of the corresponding time intervals. How
this is accomplished will be described later. The second
vertical row of components 45, 4%, 53 represents a short
time adjustment; the third row of components 46, 56, 54
a medium length time adjustment; and the fourth row
of components 47, 51, 55 a long time adjustment. There-
fore, it is possible to use one shorting plug in each hori-
zontal row to adjust the length of time for each individu-
al time interval.

Figure 1 illustrates a shorting plug inserted in compo-
nent 46. The socket or component 46 into which the
shorting plug is inserted is connected by line 29 to the
contact 29 on the timer commutator. The component 46
is also connected to contact 14 on the switch commuta-
tor by means of line 14, as shown in Fig. 1. Thus when
a shorting plug is inserted into the socket 46 in the man-
ner shown in Fig. 4, a direct contact is established be-
tween segment 29 on the timer commutator and contact
segment 14 on the switch commutator in the manner
shown in Fig. 1. Thus when the synchronous motor 5%
turns shaft 63 through clutch 60 when clutch coil 61 is
energized, contact arm 34 will move in a counterclock-

- wise direction as indicated until a connection is made

from contact 32 to contact 29, the arc of contact 32

- subtending .a large angle representing an angle of ap-

pro.ximatelyv270° which results in coil 78 becoming en-
erglzc_ad due to wire 29 being connected to wire 14 by
shorting plug and socket 46, wire 32, which is directly

.-connected to the long segmental contact 32 being directly
_connected to the coil 78, thus completing connection to

contact 14 which is connected to wire 86 by wiping con-
tagt arm 33 which is in a position directly over contact
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14 by the previously described operation. Thus a time
of desired length has been preselected for the first time
interval, and this desired time has been accurately deter-
mined by means of the angular rotation of contact arm
34 which has travelled a fixed number of degrees or a
fixed rate of part of one revolution per minute. 'This
rate of rotation of a synchroenous meter is very accurate
and need not be described here. 1In like manner, a time
adjustment can be provided for any other time interval
or intervals.

When the above cycle of operations is completed, wip-
ing contact arm 33 will move to the next position over
contact 15 in a manner exactly similar to that already de-
scribed for the first time interval.

The circuits described for three time intervals can be
expanded to any number of time intervals and the time
adjustments can be expanded to provide any number of
time adjustments.

To eliminate or drop out the second time interval, a
shorting plug is inserted in component 48, which con-
nects wire 90 to coil 79, which is energized when wire
12 connected to contact 12 through wire 86 receives line
voltage from terminal 31, through wiping contact arm
33 which has moved in a counterclockwise position from
the first time interval. Wiping -contact arm 33 moved
when motor 57 was energized as a result of the comple-
tion -of the first time iaterval which resulted in coil 78
being energized and locked in the energized position
through normally open holding contact 80 when wire
32 was connected to contact 29 by contact arm 34 of
the ti_mer commutator 105, as previously described. En-
rergizgng coil 78 opened normally closed contact 82,
opening circuit 95 to clutch coil 61, opening clutch 60,
which resulted in spring 62 rotating shaft 63 in a counter-
clockwise direction until contact arm 34 was in a posi-
tion directly over contacts 27 and 31. Contact 27 is one
of the outer radial contacts of the timer commutator 195.
Contact 34 which is located in the second circumferen-
tial row of timer commutator contacts is located on a
diametral line connecting contacts 27 and 31, so that
}vhen the lower portion of the contact arm 34, Fig. 1, is
In engagement with contact 27, the upper portion of the
contact arm 34 opposite the center of rotation thereof is
In engagement with contact 31. The full counter-clock-
wise rotation is stopped at this location by a mechanical
stop.

At this position of contact arm 34, motor 57 is ener-
giz_ed by wire 92, contact 81 (which is closed due to 78
being energized), through wire 27, contact 27, contact
arm 34, contact 31 of the timer commutator 105, to ter-
minal 31. When wiping contact arm 33 of the switch
commutator, reaches the beginning of the saw tooth con-
tact 10, motor 57 is energized because relay 79 is en-
ergized by wire 90, contact 10 by wiping contact arm
33 of the switch commutator, which is connected to ter-
minal 31, by means of wire 86, which is directly con-
nected thereto. Motor 57 no longer receives - energy
through contact 81 of relay whose coil 78 is no longer
energized.

As shown in Fig. 1, the outer contacts 10, 11, 12, 13
are radjally positioned around the outer circumference
of the commutator (switch) 106, a gap being formed
between the edge of each contact at the outer circumfer-
ential edge of the contact, as i.e. between contact 10 and
the adjacent contact, so that when the wiping contact
arm 33, which is rotated in a counterclockwise direction
passes the left-hand edge of contact 10 the circuit is
broken, until the wiping contact arm 33 reaches the adja-
cent end of the next contact.

Contact 11 which is located on the opposite side of
the commutator (switch) 106, is so positioned that when
the upper end of the wiping contact arm 33 is in engage-
ment with contact 10, the lower portion of the wiping
contact arm 33 passes over the gap between the left-hand

.gdge of contact 11, and the adjoining outer contact.
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Contact 11 is so located radially that when the upper
portion of the wiping contact arm 33 passes the left-hand
edge of contact 10, thus breaking the circuit through con-
tact 10, the lower portion of the wiping contact arm
engages contact 11, thereby.completing the circuit through
contact 11, until the wiping contact arm 33 reaches the
right-hand edge of contact 12, and passes over the gap
between contacts 11 and 12. During the period in which
the wiping contact arm passes over the radial gap be-
tween the contacts 11 and 12, no current flows through
the lower portion of the wiping contact :arm. This con-
tact construction has hereinbefore been referred to as
the “saw tooth” contact construction.

Wiping contact arm 33 continues until it reaches the
open center of the saw tooth.contact 10 which is in radial
alignment with a portion of contact 15, of the switch
commutator, and will stop if a preselected time adjust-
ment is to take place. However with plug 48 which
represents a zero time interval, in place, the motor will
continue to turn and pass the second time interval con-
tacts 18, 24, 21, and 15 without stopping until the third
time interval is reached.

Relay coils 63, 64, and 65 are energized whenever a
shorting plug is inserted into components 35 through 43.
The horizontal rows of components represent time inter-
vals; the first row of components 35, 36, and 37 repre-
sents the first time interval; the second row of components
38, 39, and 40 represents the second time interval; the
third row of components 41, 42, and 43 represents the
third time intervals. The first vertical row of components
35, 38, 41 represents coil 63 and makes possible energiza-
tion for any desired one or more time intervals. In like
manner, vertical row of components 36, 39, 42 are used
for coil 64; and vertical row of compenents 37, 40, 43
are used for coil 65.

As previously described, wiping contact arm 33 of ‘the
switch commutatoris moved in a.counter-clockwise direc-
tion and is stopped for a specific preselected time over a
row of contacts 17, 23, and 20 for the first time interval.
Whenever wiping contact arm 33 is stopped on any Tow
of radial contacts, the contacts are supplied with power
from terminal 31 which is connected by wire 86 to wiping
contact arm 33, of the switch commutator. Coils 63 and
64 would be energized for the medium time adjustment
previously set for the first time interval. In like manner,
each coil can be preselected for energization during one
or more time intervals, the number of time intervals being
controlled by the number of components in a vertical row
connected to a particular relay coil.

The operation of the apparatus is substantially as
follows:

When the switch 85 shown in Fig. 1, is closed, the
power lines 88 and 72, energize the solenoid coil 78,
which is instantly locked in the energized position by
the normally open contact 80, if the relay 79 is not
energized.

When the coil 78 is energized, the switch motor rotates
in a counterclockwise direction, as shown by the arrow
on the commutator switch 106, provided the circuit 92
is completed in a manner hereinafter described.

The circuit 92 is closed by means of connections made
from the normally open contact wire 81, which, when
closed, engages the contact wire 27, which in turn ener-
gizes the timer contact 27a, shown on the face of the
commutator timer 105, with the contact arm 34 located
in an angular position, so that it simultaneously engages
contact 27 and switch contact 31 on the dial of the com-
mutator timer 105. The circuit to terminal 31 is thus
completed through the switch contact 31, by means of
the pivoted arm 34.

The normal position of the contact arm 34 when not
energized is such as to simultaneously short contacts 27
and 31 on the dial of the commutator timer 105.

When the wiping contact arm 33, of the switch com-
mutator 106 is rotated by means of the switch motor 57,
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to a position where the contact arm 33 completes the
circuit through contact 10 from terminal 31, through the
wire 86, it causes solenoid coil 79 to be energ1zed which
results in the closing of normally open contact 97, and

thus supplying the power to keep the switch motor 57 -

operating, as long as the contact arm 33 is completing
the circuit through the segmental contact 10 on the com-
mutator switch 106.

When the wiping contact arm 33 of the commutator
switch 106 reaches a position where the contact 10 is no
longer completing the circuit, the motor 57 cf the switch
commutator is arrested, and the synchronous motor 59
and the electrically energized mechanical clutch 66, which
rotates the arm 34 of the commutator timer 105 are
placed in operation, the clutch 60 being controlled by
its coil 61. :

The power to drive the synchronous motor 59, the
clutch 66 connccted thereto, and the clutch coil 61, is
received through connections made from the wire 96, the
normally closed contact 98, the wire 94, the normally
closed contact 82, the wire 26, which is connected to the
contact 26a of the commutator switch 106, and the con-
tact 26a on the commutator switch 106, which completed
the circuit through the wiping contact arm 33, to the
terminal 31.

Contact 26a on the switch commutator 106 provides
for the operation of the synchronous motor 59 of the
time commutator 105, only when the wiping contact arm
33 of the switch commutator 106 is moved from the
position shown in Fig. 1, which is its normal position,
when the timer is not in operation, or when the timer
has completed a particular cycle of operations.

The length of time during which the synchronous motor
59 remains in operation, is controlled by the selected
shorting plug, which is inserted in one of the sockets 45,
46, 47 at the left-hand side, Fig. 1.

Fig. 1 shows the component 46, shorted out by means
of a plug 17¢ fitted to the socket 176 in the manner shown
in detail in Fig. 4.

The simplified circuit shown in Fig. 1, provides for
three time intervals only, which are represented by three
horizontal rows of components; each row, as for example
45, 46, 47, representing a separate and distinct time
interval, with component 44 in the same row, represent-
ing a zero time interval.

The first vertical row of components, 44, 48, 52, shown
at the extreme left-hand side, Fig. 1, represents a zero
time adjustment, or interval, the time intervals being
progressively increased, the right-hand vertical row 47,
51, 55, representing the longest time interval.

Therefore it is possible to use one shorting plug 17¢ in
each horizontal row of sockets, as evidenced by the cross-
hatched sockets, or components shown in Fig. 1, to select
the length of time for each individual time interval.

In the setting illustrated in Fig. 1, a shorting plug 170
is inserted in a socket represented by component 46 in
the upper row of sockets. When the synchronous motor
59 rotates the shaft 63, by means of the clutch 69, when
the clutch coil 61 is energized, the contact arm 34, which
is attached to the shaft 63, will be rotated in a counter-
clockwise direction, as indicated by one of the arrows,
until a connection is made from the contact 32 to the
contact 29 on the face of the commutator timer 105.
This results in solenoid coil 78 being energized, due to
the fact that the wire 29, which is connected to the con-
tact 29, and to the component 46 in one direction, being
connected through component 46, to the wire 14, which
is also connected to component 46, the opposite end of
wire 14 being connected to one of the contacts 14 of
the commutator switch 105. This completes a connec-
tion between contact 14 on the face of the commutator
switch, to the wire 86, which is connected to the wiping
. contact arm 33 of the commutator switch, the wiping
. contact arm being located directly over and in engage-
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8
ment with the contact 14 in the manner hereinbefore
described.

This provides for the preselection of the first time inter-
val, as represented by component 46, the desired time
interval having been determined by the angular move-
ment of the contact arm 34, which has been rotated
through a fixed angular range, or a fixed portion of the
full revolution, the time for each full revolution being
determined by the speed of the synchronous motor 59.

The rate of rotation of the synchronous motor is ac-
curate, thus providing for an accurate measurement and
determination of each time interval, which represents a
fraction of a revolution of the synchronous motor, which
is of course fixed.

By changing the range of angular movement of the
wiping contact arm 34, under control of one of the other
components 45, 47 in the same horizontal row, a time
adjustment can be provided, for the first time interval. -

In the same manner, by selecting a component in one
or more of the other horizontal rows, shown at the left-
hand side of Fig. 1, an additional time interval, the time
range of each of which may be correspondingly varied,
is established in each horizontal row of components.

When the above cycle of operations is completed, the
wiping contact arm 33, of the commutator switch 106,
will be moved counterclockwise to the next contact 15,
under control of the motor 57, to which the contact arm
is attached, in a manner substantially the same as that
for the first time interval.

To eliminate, or drop out the second time interval, a
shorting plug 179 is inserted in one of the sockets indi-
cated as component 48, which connects wire 90 to coil
79, which is enmergized when wire 12, which is directly
connected to component 48, and connected to contact 12
on the dial of the commutator switch, by wire 86, which
is connected to the wiping contact arm 33, of the switch
commutator, wires 12 and 86 receiving line voltage from
terminal 31, through the wiping contact arm 33, which
has been moved in a counterclockwise direction, since
the first time interval was established. The wiping con-
tact arm 33 was moved when the motor 57 was energized
as a result of the completion of the first time interval,
which resulted in coil 78 being energized and locked in
its energized position through the normally open holding
contact 80, when wire 32 was connected to contact 29
of the timer commutator, by the contact arm 34 in the
manner hereinbefore described.

The energizing of coil 78 opens the normally closed
contact 82, thereby opening the circuit through wire 95
to clutch coil 61, thereby opening the clutch 60. The
opening of the clutch 60, allows the coiled torsion spring
62, shown schematically in Fig. 1, to rotate the shaft 63
in a counterclockwise direction, uatil the contact arm 34
of the timer commutator 185 is in a position directly
over contacts 27 and 31. A mechanical stop is provided
to arrest the rotation of the contact arm 34 at this point.

The circuits described while limited to three time inter-
vals may be expanded to any number of time intervals,
by providing additional horizontal rows of components,
or sockets and shorting plugs to be used in conjunction
therewith.

Additional time interval adjustments may be provided
by expanding the number of components in each hori-
zontal row, thus expanding the range of time represented
by each group of time intervals.

In the arrangement shown in Fig. 1, the second time
interval is cut out by inserting a shorting plug into a
socket represented by component 48 located at the
extreme left-hand side, Fig. 1.

The detailed method of operation of the circuit of the
apparatus, as controlled by the component 48, set at
zero time interval was hereinbefore described.

This procedure continues until a third time interval,
represented by a plug inserted in one of the sockets rep-
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‘resented by -one of the components:in the ‘thirdthorizontal
row, ;such -as component-55 shown ‘in :Fig. .1, .is.reached.

The -relays 63, 64,-65, shown at the right:hand .side,
Fig. 1, -are energized ‘wherever -a -shorting plug 170 s
‘inserted into-one ‘of :the sockets represented .by compo-

“nents 35—43, shown-at the right-hand side, Fig. 1.

The -horizontal rows of components at-the right-hand
“side represent time-intervals, the first row of components
‘35, 36, -37 -representing the first -time interval, and-the
third row of components 41, 42, 43, the -third time
interval.

“The:selected . component in.the first vertical row 35, 38,
‘41, is connected to the first relay 63, and-those of the
third vertical row 37, 40, 43, connected to the third relay
§7, the relays 63, 64, 65 representing externally- mounted
~apparatus “which are controlled :by -the time .intervals
established by the apparatus.

" Thus a separate and -distinct-time interval -may be estab-
lished for each of the relays 63, 64, 65, by the selection
-of the proper time- interval component-in- each-vertical
“TOW.

As hereinbefore described, the: wiping contact arm 33
‘of  the commutator -switch-is rotated in-a counterclock-
wise direction, -and- is- stopped for -a specific -preselected
time over an angularly positioned row of contacts-17, 23,
and 20, on the dial of the commutator switch, for the
first time interval.

‘Whenever the wiping contact arm 33-of the switch com-
~mutator 105 is stopped on any row of radial -contacts,
‘the contacts ‘are supplied with power from. terminal 31,
which is connected by the wire 86 to the wiping -contact
arm 33. .

“The solenoid ‘coils 63 and -64, shown at the right-hand
side, Fig. 1, could be energized by the medium time ad-
justment previously set for the: first' time interval. ‘In.a
similar manner each solenoid coil 63, 64, 65 can be pre-
selected for enmergization during any one time -inter-
val, ora combination of time intervals, depending upon
whether-a single plug is ‘inserted in the vertical- row of
sockets, or components -connected: to the particular sole-
noid coil, or ‘two or more plugs in- the sockets: located
in the same vertical row, as indicated by components 36,
39 -on the second vertical row of Fig. 1.

Figure 2 shows energized relay coil 63, represented
-graphically by bar 152; relay coil 64 represented -graphi-
cally by bar 155; relay coil 65 represented graphically by
bar 158. The horizontal base line 151 represents time.
Relay coil 63 is shown energized for ‘the first time inter-
val only. Relay coil 64 is shown energized for first and
second time intervals. Relay coil 65 is shown energized
for third time interval only. Figure 2 is not representa-
tive of the action shown set up in Figure 1 for coil 63,
64, and 65, but is intended to show one of 'the multitude
of adjustments that can'be made.

"The graphical presentation of Figure 2 clearly indicates

‘the position of contacts 107,108, 109, 110,111, and 112
for the various modes: of operations.

Figure 3 shows some of ‘the possible circuits ‘that can
be obtained from the various modes of operation shown
in' Figure 2.

‘Bar 161 indicates a closed. circuit’ for the first time
interval, obtained by using relay 152 and ‘the normally
open contact 153 which would be closed when relay 152
is energized.

Bar 164 indicates a closed circuit for the second time.

interval, using relay 155 and the normally open contact
156 (which would be closed when relay 155 is energized)
wired ‘in series with the normally closed contact 159
which would be opened when relay 156 is energized.

In similar manner, the other closed ‘circuits 165, 166, :;

167, and 168 are obtained.
The timer shown in Figure 1 -may be made to-auto-
~matically repeat its operations after.completing ‘the for-
mula of preselected time intervals by connecting contact

56 .to terminal 88. .In like manner, one.or more units:
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«ean be.ganged -for.operations, :and for this. type :0f -opera:

~-tion .contact :56 would :be connected .to :terminal 88 .of

the:following ganged. timer. Thiswould bethe equivalent
of .closing switch 85 initiating .operation- previously
.described.

Although the invention:has been described in its pre-
ferred -form with a certain degree of particularity, :it s
:understood that the present.disclosure of the preferred
form ‘has been .made only by way .of example and that
aumerous . changes :in .the .details .of .-number of -time An-
-tervals, number of time adjustments, methods.of initiating,

-the time intervals, -number of -relays, repetitions .of .cir-
-cuits -and-their .combination and arrangements -as well -as

numerous changes .in ithe details .of .construction .and the
:«combination -and arrangements of .parts may be resorted
to without departing from the spirit and the scope.of the
-invention as: hereinafter, claimed.

I claim.as my invention:

1. ‘A ‘time controlling apparatus comprising a -timer
«commautator having a plurality .of radially positioned -con-
‘tacts with -a -gap formed between .adjoining . contacts, -a
-«contact -wiping -arm mounted adjacent one face .of -the
-contacts .operative to.selectively. engage the radially posi-
tioned .contacts, means for rotatably supporting.the .con-
tact arm,-an electrically driven motor for «driving the con-

stact-arm :support means, .means ‘for. controlling the flow

of current to the -motor, means for selectively. connecting
-and -disconnecting the motor: from. the .contact -arm sup-
-port. means, and means. for manually.and selectively con-

-trolling the time intervals during which the contact. wiping

-arm is -rotated, .and .a -switch -commutator co-ordinated
with . the -timer ..commutator for regulating - the . time -in-
tervals during which the current flows to -a .remotely
‘mounted . apparatus, .said .switch commutator having a

-plurality. of rows.of radially positioned contacts mounted
radjacent .one face. thereof, with a radial -gap-between ad-
:jacent -contacts, -a rotatably -supported wiping :contact

arm adapted. to selectively -engage .diametrically. opposite

~pairs. of switch contacts, located adjacent the outer face

«of ‘the -switch commutator .contacts, a motor adapted: to
-rotatably drivethe wiping contact arm, the contacts of the
switch. commutator being adapted to .control the flow..of
current to.the motor driving the wiping contact arm -of

~the ‘timer commutator, when the. timer commutator -has

-completed. a cycle .of operations, .a plurality .of rows of

--sockets. .connected to ‘the -timer commutator, and -a:plu-

‘rality_ of shorting plugs-adapted to be selectively inserted
dn -said 'sockets :to -seectively .control the time -intervals

-established by the timer commutator, the wiping contact

arm .of the switch  commutator being rotated to a first

-angular :position-relative to ‘the switch comrmutator, -with

the switch .contact .arm completing a..circuit :between a

:pair of :diametrically aligned .contacts located on the face

pf_ the switch commutator,. the timer .commutator ‘which
ds.controlled by inserting shorting plugs into pre-selected
sockets connected to mating contacts of the timer commii-

-tator, setting .off -a time interval of predetermined length,

,yvhen the wiping. contact arm of ‘the timer commutator
is.rotated through an angular range determined by the
limitations established by a:pair of diametrically opposite

switch -commutator contacts .and a radially positioned

«contact .on the timer commutator; which is connected to
asocket into ‘which a shorting plug is inserted.

:2. A time regulating -apparatus -comprising a timer
commutator having a plurality of radially positioned
-contacts .adjacent .one face ‘thereof, a contact arm rotat-

-ably mounted .adjacent one face of the radial contacts

.operative to selectively .engage the radially positioned
contacts; means for rotatably supporting the .contact arm,
an - electric :moter for driving the .contact arm. support
means, -electrically - controlled :means for selectively con-

:necting. .and disconnecting: the motor, from the -contact

-arm.support. means, .a switch commutator. co-ordinated
with: the timer .commutator: for regulating ‘the time in-

dervals. during which current flows.to .remotely mounted
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apparatus, said switch commutator having a plurality of
radially positioned contacts mounted adjacent one face
thereof, with a radial gap between adjacent contacts,
a wiping contact arm operative to selectively engage the
switch commutator contacts rotatably supported adjacent
one face of the switch commutator contacts, means for
rotatably driving the wiping contact arm, and means for
regulating the time intervals during which the wiping
contact arm s in engagement with the radially positioned
switch contacts, the wiping contact arm of the switch com-
mutator being rotated to a preselected angular position
relative to the switch commutator disc with the switch
contact arm completing a circuit between a pair of dia-
metrically aligned contacts mounted on the face of the
switch commutator, the timer which is controlled by in-
serting shorting plugs into preselected sockets connected
to corresponding radially positioned contacts on the timer
commutator disc setting off a time interval of predeter-
mined length, when the timer contact arm is rotated
through an angular range determined by the limitations
established by a pair of diametrically opposite switch
.commutator. contacts and a radially positioned contact on
the timer commutator which is connected to a socket into
which a shorting plug is inserted, the shorting plug serving

to connect ofe timer commutator contact with a pre-:

selected switch commutator contact, the flow of current to
the synchronous motor being controlled by the switch
commutator contacts and the wiping contact arm thereof,
- the angular movement of the contact arm attached to
the synchronous motor being controlled by the shorting
plug inserted in a preselected socket which is connected
to the corresponding radially positioned contacts on the
“switch commutator disc.

3. A time regulating apparatus comprising a timer
commutator having a plurality of radially positioned con-
tacts adjacent one face thereof, a contact arm rotatably
mounted adjacent one face of the radial contacts opera-
tive to selectively engage the radially positioned contacts,
means for rotatably supporting the contact arm at sub-

stantially the center thereof, a synchronous motor for:

driving the contact arm support means, clutch means for
selectively connecting and disconnecting the synchronous
motor from the contact arm support -means, a switch
commutator co-ordinated with the timer commutator for

" regulating the time intervals during which current fiows to .
- remotely mounted apparatus, said switch commutator

having a plurality of radially positioned contacts mounted
. adjacent one face thereof with a radial gap between ad-
jacent contacts, a wiping contact arm operative to selec-
tively engage the switch commutator contacts rotatably
supported adjacent one face of the switch contacts, a
motor attached to the contact arm operative to rotatably
drive the wiping contact arm, a shorting plug controlled
relay for selectively energizing predetermined radially
positioned switch contacts for controlling the flow of cur-
rent through the wiping contact arm; a plurality of short-
ing plugs connected to control relays for selectively con-
trolling the momentary angular position of the wiping
contact arm relative to the switch contacts to .selectively

engage predetermined radially positioned switch commu-,
tator contacts, and a plurality of relays connecting the

timer motor to the switch contact arm for regulating the
time intervals during which the wiping contact arm is in
engagement with selected radially positioned switch com-
mutator contacts, the wiping contact arm of the switch
commutator being rotated to a first angular position rela-
tive to the switch commutator disc, with the switch con-
tact arm completing a circuit between a pair of diametri-
cally aligned contacts mounted on the face of the switch

commutator, the synchronous timer motor being ener-.

gized when the circuit is no longer completed through
the switch wiping contact arm, the timer, which is con-
trolled by selected shorting plugs connected to selected
radially positioned contacts ‘setting off a time interval

" when the contact arm attached to the synchronous motor;

10

15

20

25

30

35

40

50

55

60

. 65

70

75

12

is rotated through an angular range determined by the
limitations established by a pair of diametrically opposite
switch commutator contacts and a radially positioned
contact on the timer commutator which is connected to
a socket into which a shorting plug is inserted, the short-
ing plug serving to connect one timer -commutator con:
tact with a preselected switch commutator contact, the
time interval during which the synchronous motor is
operated being controlled by selected shorting plugs which
are connected to a diametrically opposite pair of contacts
on the timer commutator disc through a control relay.

4. A time regulating apparatus for regulating the time
intervals during which remotely mounted apparatus are
operated, comprising a timer commutator having a plu-
rality of radially positioned contacts adjacent one face
thereof, a contact arm rotatably mounted adjacent one
face of the radial contacts operative to selectively en-
gage the radially positioned contacts, a rotatable shaft
supporting the contact arm at substantially the center of
the contact arm, a synchronous motor operative to rotate
the contact arm support shaft, an electrically controlled
clutch for selectively connecting the synchronous motor
to the contact arm support shaft, a plurality of timer con-
trol sockets connected to preselected timer commutator
contacts, a plurality of plugs operative to selectively fit
into the timer control sockets to energize selected timer
commutator contacts, a switch commutator co-ordinated
with the timer commutator for regulating the time inter-
vals during which current flows to selected remotely
mounted apparatus, said switch commutator having a
plurality of radially positioned contacts mounted adja-
cent one face thereof, with a radial gap between adjacent
contacts, a wiping contact arm operative to selectively
engage the switch commutator contacts rotatably sup-
ported adjacent one face of the switch commutator con-
tacts, a motor for rotatably driving the wiping contact
arm, a relay operative to selectively connect individual

timer commutator contacts to the switch commutator

motor, and means for transmitting the flow of current
during preselected time intervals from preselected switch
commutator contacts to a plurality of selected remotely
mounted apparatus, the wiping contact arm of the switch
commutator being rotated to a predetermined angular,
position relative to the switch commutator disc, with the
switch comtact arm completing a circuit between a pair
of diametrically aligned contacts mounted on the face of
the switch commutator disc, the synchronous timer motor
being energized when the current ceases to flow through
the switch wiping contact arm, the timer which is con-
trolled by selected shorting plugs connected to the ra-
dially positioned contacts on the timer commutator, set-
ting off a time interval when the contact arm attached
to the synchronous motor is rotated through an angular
range determined by the limitations established by a pair
of diametrically opposite switch commutator contacts and
a radially positioned contact on the timer commutator,
which is connected to a socket into which a shorting plog
is inserted, the shorting plug serving to connect one timer
commutator contact with a preselected switch commu-
tator contact, the time interval during which the syn-
chronous timer motor is operated being controlled by a
selected shorting plug which is connected to one of pair
of diametrically opposite contacts on the timer commu-
tator disc through a control relay.

5. A time regulating apparatus for regulating the time
intervals during which a plurality of remotely mounted
apparatus are operated, comprising a timer commutator
having a plurality of radially positioned contacts adjacent
one face thereof, a contact arm rotatably mounted adja-
cent one face of the radially positioned contacts opera-
tive to selectively engage the radially positioned contacts,
a rotatable shaft fixedly attached to substantially the cen-
ter of the contact arm, a synchronous motor operative to
rotate the contact arm shaft, an electrically controlled
clutch for selectively connecting the synchronous motor
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fo the contact arm shaft, means for selectively energizing
pairs of timer commutator contacts, a switch commu-
tator coordinated with the timer commutator for reg-
ulating the time intervals during which current flows to
remotely mounted apparatus, said switch commutator
having a plurality of radially positioned contacts adjacent
_one face thereof with a radial gap between adjacent con-
tacts,-a wiping contact arm operative to selectively en-
gage the switch commutator contacts rotatably supported
adjacent one face of the switch contacts, the wiping con-
tact arm extending diametrically across pairs of radially
‘positioned switch commutator contacts, a motor for ro-
tatably driving the wiping contact arm, means for selec-
tively energizing preselected radially positioned switch
commutator contacts for controlling the flow of current
through the wiping contact arm, a relay operative to se-
lectively connect individual timer commutator contacts
‘to the switch commutator motor, a plurality of transmis-
sion sockets connected to individual contacts, a plurality
of plugs selectively fitted to the transmission sockets to
transmit current flow time intervals therefrom, and a plu-
rality of relays connected to the transmission sockets for
transmitting the current flow time intervals to a plurality
of preselected remotely mounted apparatus, the “wiping
contact arm of the switch commutator being rotated to
the first angular position relative to the switch commuta-
tor disc, with the switch wiping contact arm completing a
circuit between a pair of diametrically aligned - contacts
located on the face of the switch commutator disc, the
synchronous timer motor being energized when the cur-
rent flow through the switch wiping contact arm ceases,
‘the timer which is controlled by inserting shorting plugs
into preselected sockets connected to mating radially posi-
tioned contacts on the timer commutator disc, setting off
a time interval of predetermined length when the contact
arm of the timer disc is rotated through an angular range
regulated by the synchronous motor to which it is at-
tached, the angular movement of the timer contact arm
being limited by the shorting plugs which -are inserted in
preselected sockets, which -are connected to correspond-
ing radially positioned contacts on the timer commuta-
tor disc, a relay selectively connecting a pair of radially
Positioned timer commutator contacts to the switch wiper
‘contact arm motor, to reinitiate the angular movement
of the switch wiper contact arm to a second angular posi-
tion, after the first angular movement thereof is arrested,
‘preselected external loads being energized by means of
shorting plugs inserted in sockets attached to selected
radially positioned contacts on the switch commutator
disc, the cycle of operations being continued, the selected
time intervals during which the contact arm of the timer
is rotated being controlled by inserting shorting plugs
in 'sockets conmected to the radially positioned contacts
on the timer commutator disc.

6. A time regulating apparatus for establishing time
intervals for regulating remotely mounted apparatus,
comprising a timer commutator having a plurality of ra-
dially positioned contacts- adjacent one face thereof, a
contact arm rotatably mounted adjacent one face of the
radial timer commutator contacts operative to selectively
engage the radially positioned contacts, a rotatably
mounted shaft fixedly attached to the contact arm at sub-
stantially the center of the contact arm, a synchronous
motor operative to rotate the contact arm shaft, an elec-
trically controlled clutch for selectively connecting the
synchronous motor to the contact arm shaft, a plurality
of control sockets connected to preselected timer com-
mutator contacts, a plurality of plugs operative to selec-
tively fit into the timer control sockets to energize selected
timer commutator contacts, a switch commutator co-ordi-
nated with the timer commutator for regulating the time:
intervals during which current flows to remotely mounted
apparatus, said switch commutator having a plurality of
radially positioned contacts mounted adjacent one’ face
thereof with a radial gap between adjacent contacts, a
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14
wiping contact arm operative to selectively engage thé
switch commutator contacts rotatably mounted. adjacent
one face of the switch commutator contacts, a motor for
rotatably driving the wiping contact arm, a first relay
operative to selectively connect individual timer commu-
tator contacts to the switch commutator motor, means
for locking the first relay in its energized position, a
second relay connected to the switch commutator motor
operative to retain the switch commutator motor in oper-
ation while the wiping contact arm is in engagement with
preselected switch commutator contacts, a plurality of
transmission sockets connected to individual switch com-

‘mutator contacts, a plurality of plugs selectively fitted to

the transmission sockets to transmit current flow time in-
tervals therefrom, and a plurality of relays connected to
the transmission sockets for transmitting the current flow
time intervals to selected remotely mounted apparatus,
the wiping contact arm of the switch commutator ‘being
rotated to a first angular position relative to the switch
commutator disc, with the switch contact arm completing
a’circuit between a pair of diametrically aligned contacts
mounted on the face of the switch commutator, the syn-
chronous timer motor being energized when the circuit is
no longer completed through the switch wiping contact
arm, the timer ‘which is controlled by selected shorting

-plugs connected to the radially positioned contacts on

the timer ‘commutator setting off a time interval when

“the contact arm attached to the synchronous motor is

rotated through an angular range determined by the limi-
tations -established by a pair of diametrically opposite
switch commutator contacts and a radially positioned
contact on the timer commutator which is connected to a
socket into which a shorting plug is inserted, the shorting
plug serving to connect one timer commutator contact
with a preselected switch commutator contact, the time
interval during which the synchronous motor is operated

“being controlled by selected shorting plugs which are con-

nécted -to preselécted-angularly positioned contacts-on the
timer commutator disc through a control relay, the con-
tact’ arm of the switch commutator being restored to a
rest position when the time interval is completed, to per-
mit further movement of the switch contact arm drive
motor, while preselected external loads are energized by
means -of plugs inserted in sockets attached to radially
positioned segmental contacts on the switch commutator

“disc.

7.-A time regulating apparatus for regulating the -time
intervals -during which remotely mounted apparatus are
‘operated, comprising a timer commutator consisting of
a dielectric sheet, a plurality of radially positioned con-
tacts with means selectively connecting said contacts
formed of a conductive material printed on the diclectric
sheet, a contact arm rotatably mounted adjacent one face
of the radial contacts operative to selectively engage the
radially positioned contacts, a rotatably mounted shaft
supporting the contact arm at substantially the center

~ thereof, a synchronous motor operative to rotate the con-

tact arm shaft, an electrically controlled clutch for selec-
tively attaching the synchronous motor to the contact arm
shaft, a plurality of timer control sockets connected to
preselected timer commutator radial contacts, a plurality
of plugs operative to selectively fit into the timer control
sockets to energize selected timer control sockets, a switch
commutator co-ordinated with the timer commutator for
regulating the time intervals during which current flows
to remotely mounted apparatus, said switch commutator
consisting of a dielectric sheet, a plurality of radially posi-
tioned contacts having a gap between adjacent contacts
with means selectively connecting said contacts formed
of a conductive material printed on the dielectric sheet,
a wiping contact arm operative to selectively engage the
switch commutator contacts rotatably mounted adjacent
one face of the switch commutator contacts, a motor for
rotatably driving the wiping contact arm, means for se-
lectively energizing predetermined radially positioned
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switch contacts for controlling the flow of current through
the wiping contact arm, a relay operative to selectively
connect pairs of timer commutator contacts to the switch
contact arm motor, and means for selectively transmitting
time intervals of current flow from preselected switch
commutator contacts to selected remotely mounted appa-
ratus, the wiping contact arm of the switch commutator
being rotated to a preselected angular position relative to
the switch commutator disc with the switch contact arm
completing a circuit between a pair of diametrically
aligned contacts mounted on the face of the switch com-
mutator, the timer which is controlled by inserting short-
ing plugs into preselected sockets connected to corre-
sponding radially positioned contacts on the timer com-
mutator disc seiting off a time interval of predetermined
length, when the timer contact arm is rotated through an
angular range determined by the limitations established
by a pair of diametrically opposite switch commutator
contacts and a tadially positioned contact on the timer
commutator which is connected to a socket into which
a shorting plug is inserted, the shorting plug serving to
connect one timer commutator contact with a preselected
switch commutator contact, the synchronous timer motor
being energized when the current ceases to flow through
the switch wiping contact arm, the flow of current to the
synchronous motor being controlled by the switch com-
mutator and the contact arm of the switch commutator,
the angular movement of the contact arm attached to
the synchronous motor being controlled by the shorting
plug inserted in a preselected socket which is connected
to the corresponding radially positioned contact on the
timer commutator disc, a relay selectively connecting a
pair of radially positioned timer commutator contacts to
the switch contact arm motor, to reinitiate the movement
of the switch contact arm to a second angular position
after the initial angular movement thereof is arrested,
preselected external leads being energized by means of
plugs inserted in sockets attached to radially positioned
contacts of the switch commutator disc.

3. A time regulating apparatus for regulating the time
intervals during which remotely mounted apparatus are
operated, comprising a timer commutator having a plu-
rality of radially positioned contacts adjacent ome face
thereof, a contact arm. rotatably mounted adjacent one
face of the radial contacts operative to selectively engage
the radially positioned comtacts, a rotatable shaft sup-
porting the contact arm at substantially the center of
the contact arm, a synchronous motor operative to rotate
the contact arm support shaft, an electrically controlled
clutch for selectively connecting the synchronous motor
to the contact arm support shaft, a plurality of timer con-
trol sockets connected to preselected timer commutator
contacts, each of said sockets consisting of a tubular
bayonet type shell, a contact member reciprocatingly
fitted to said shell, spring means fitted to said contact
member operative to move the contact member outward
within the tubular shell, a plug removably fitted to each
selected timer control socket, each plug consisting of a
body, a head attached to the body operative to fit into
and be retained by the tubular socket shell and means
attached to the plug head operative to engage the re-
ciprocating contact member to energize selected timer
commutator contacts, a switch commutator co-ordinated
with the timer commutator for regulating the time in-
tervals during which current flows to remotely mounted
apparatus, a relay operative to selectively connect in-
dividual timer commutator contacts to the switch com-
mutator motor, a plurality of transmission sockets con-
nected to individual switch commutator contacts, each of
said transmission sockets consisting of a tubular shell,
a contact member reciprocatingly fitted to the tubular
shell, spring means fitted to the contact member opera-
tive to press the contact member outward within the
tubular shell, a plug removably fitted to each selected
transmission socket, each plug consisting of a body, a
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head attached to the body operative to fit into the trans-
mission socket shell, means attached to the plug head
operative to engage the reciprocating contact member
to transmit current flow time intervals therefrom, and
a plurality of relays connected to the transmission sockets
for transmitting current flow time intervals to preselected
remotely mounted apparatus, the wiping confact arm of
the switch commutator being rotated to a first angular
position relative to the switch commutator disc, with the
switch contact arm completing a circuit between a pair
of diametrically aligned contacts mounted on the face
of the switch commutator, the synchronous timer motor
being energized when the circuit is no longer completed
through the switch wiping contact arm, the timer,
which is controlled by selected shorting plugs connected
to the radially positioned contacts on the timer commuta-
tor setting off a time interval when the contact arm at-
tached to the synchronous motor is rotated through an
angular range determined by a pair of radially positioned
contacts on the timer commutator disc, which are con-
nected to sockets into which selected shorting plugs are
inserted, the synchronous timer motor being energized
when the current ceases to flow through the switch wiping
contact arm, the time interval during which the syn-
chronous motor is operated being limited by selected
shorting plugs which are connected to a diametrically
opposite pair of contacts and the timer commutator disc
through a control relay, the contact arm of the switch
commutator being restored to a rest position when the
time interval is completed to permit further movement
of the switch contact arm drive motor, while preselected
external loads are energized by means of plugs inserted
in sockets attached to radially positioned segmental
contacts on the switch commutator disc.

9. A time regulating apparatus for regulating the time
intervals during which a plurality of remotely mounted
apparatus are operated, comprising a timer commutator
having a plurality of radially positioned contacts adja-
cent one face thereof, a contact arm rotatably mounted
adjacent one face of the radial timer contacts operative
to selectively engage the radially positioned contacts, a
rotatable shaft supporting the contact arm at substan-
tially the center of the contact arm, a synchronous motor
operative to rotate the contact arm support shaft, an
electrically controlled clutch for selectively connecting
the synchronous motor to the contact arm support shaft,
a plurality of timer control sockets connected to pre-
selected timer commutator contacts, a plurality of plugs
operative to selectively fit into the timer control sockets
to emergize selected timer commutator contacts, a switch
commutator co-ordinated with the timer commutator for
regulating the time intervals during which current flows
to remotely mounted apparatus, said switch commutator
having a plurality of radially positioned contacts mounted
adjacent one face thereof with a radial gap between ad-
jacent contacts, a wiping contact arm operative to selec-
tively engage the switch commutator contacts rotatably
supported adjacent one face of the switch commutator
contacts, a motor for rotatably driving the wiping con-
tact arm, a relay operative to selectively conmect indi-
vidual timer commutator contacts to the switch com-
mutator motor, means for automatically repeating the
cycle of preseiected time intervals and the sequence
thereof, and means for transmitting the flow of current
during preselected time intervals from preselected switch
commutator contacts to a plurality of selected remotely
mounted apparatus, a starting switch operative to initiate
the flow of current to the apparatus, the wiping contact
arm of the switch commutator being rotated to a first
angular position relative to the switch commutator disc,
with the switch wiping contact arm completing a circuit
between a pair of diametrically aligned contacts Jocated
on the face of the switch commutator disc, the timer
which is controlled by inserting shorting plugs into pre-
selected sockets connected to corresponding radially posi-
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tioned contdcts: on: the timer commmutator: disc: setting off
a time interval of predetermined- length; when the timer
contact arm is rotated through an angular range deter-
mined by the limitations- established by a. pair of switch
commutator contacts, and. a radially. positioned contact.on
the timer. commutator which is. connected to a socket in-
to which a shorting plug is. inserted; the synchronous
timer’ motor being. energized when: the current ceases: to
flow" through the switch wiping contact arm,. the: flow
of current to- the synchronous motor being controlled
by the switch commutator contacts and the contact arm
of the timer commutator, the angular movement of the
contact arm attached to the synchronous motor being
controlled by the shorting plug inserted in a preselected
socket which is connected to the corresponding radially
positioned contact on the timer commutator, the wiping
contact arm of the switch commutator being restored
to a rest position, presclected external loads being en-
ergized by means of plugs inserted in sockets attached
to radially positioned contacts of the switch commutator
disc, a relay selectively connecting a pair of radially posi-
tioned timer commutator contacts to the switch wiper
contact arm motor, to reinitiate the movement of the
switch contact arm to a second angular position after
the initial angular movement thereof is completed, the
cycle of operations being repeated when a selected radial-
ly positioned contact on the switch commutator is con-
nected to one terminal of the starting switch.

10. A time regulating apparatus for regulating the
time intervals during which a plurality of remotely
mounted apparatus are operated, comprising a timer
commutator having a plurality of radially positioned
contacts adjacent one face thereof, a contact arm rotat-
ably mounted adjacent one face of the radial contacts
operative to selectively engage the radially positioned
contacts, a rotatable shaft fixedly attached to substan-
tially the center of the contact arm, a synchronous motor
operative to rotate the contact arm shaft, an electrical-
ly controlled clutch for selectively connecting the syn-
chronous motor to the contact arm shaft, means for se-
lectively energizing pairs of timer commutator contacts,
a switch commutator coordinated with the timer com-
mutator for regulating the time intervals during which
current flows to selected remotely mounted apparatus,
said switch commutator having a plurality of radially
positioned contacts adjacent one face thereof with a
radial gap between adjacent contacts, a wiping contact
arm operative to selectively engage the switch com-
mutator contacts rotatably supported adjacent one face
of the contacts, the wiping contact arm extending dia-
metrically across pairs of radially positioned switch con-
tacts, a motor for rotatably driving the wiping contact
arm, means for selectively energizing preselected radial-
ly positioned switch contacts for controlling the flow
of current through the wiping contact arm, a relay op-
erative to selectively connect individual timer commuta-
tor contacts to the switch commutator motor, a plurality
of transmission sockets connected to individual switch
commutator contacts, a plurality of plugs selectively fitted
to the transmission sockets to transmit current flow
time intervals therefrom, means for automatically repeat-
ing the cycle of preselected time intervals, and a plu-
rality of relays connected to the transmission sockets for
transmitting the current flow during preselected time
intervals to a plurality of preselected remotely mounted
apparatus, a starting switch operative to initiate the flow
of current to the apparatus, the wiping contact arm of
the switch commutator being rotated to a first angular
position relative to the switch commutator disc, with
the switch wiping contact arm completing a circuit be-
tween a pair of diametrically aligned contacts located
on the face of the switch commutator disc, the synchro-
ous timer motor being energized when the current ceases
to flow through the switch wiping contact arm, the timer
which is controlled by inserting plugs into preselected
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sockets- connected to mating radially positioned: contacts:
on the timer commutator disc setting off” a time interval:
of predetermined length, when the: contact arm of. the:
timer disc is rotated: through an: angular range.regulated:

{ by thie limitations. established: by a pair of diametrically:

opposite-switch: commutator contacts and: a radially posi
tioned contact on the timer' commutator which is con-
nected to a:socket into- which a: shorting plug is inserted;.
the wiping contact arm’ of the. switch: commutator Being;
restored: 'fo' a Test position; preselected externall loads:
being energized by: means of shorting: plugs inserted: in
sockets attached to selected radially positioned contacts:
on the switch commutator disc, a relay selectively con-
necting a pair of radially positioned timer commutator
contacts to the switch wiper contact arm motor, to re-
initiate the angular movement of the switch wiper con-
tact arm to a second angular position after the first
angular movement thereof is completed, the cycle of op-
erations being repeated when a selected radially posi~
tioned contact on the switch commutator is connected to
one terminal of the starting switch.

11. A time regulating apparatus for regulating the time
intervals during which remotely mounted apparatus are
operated, comprising a timer commutator having a plu-
rality of radially positioned contacts located adjacent
one face thereof, a contact arm rotatably mounted ad-
jacent one face of the radial contacts operative to selec-
tively engage the radially positioned contacts, a rotatable
shaft supporting the contact arm at substantially the cen-
ter of the contact arm, a synchronous motor operative
to rotate the contact arm shaft, electrically controlled
means for selectively connecting the synchronous motor
to the contact arm support shaft, a plurality of timer
control sockets connected to preselected timer commuta-
tor contacts, each of said timer control sockets consisting
of a tubular bayonet type shell, a contact member recipro-
catingly fitted to said tubular shell, spring means fitted
to said reciprocating contact member operative to move
the reciprocating contact member outward within the
tubular shell, a plug removably fitted to each selected
time control socket, each of said plugs consisting of a
body, a head attached to the body operative to fit into
and be retained by the tubular socket shell, and means
attached to the plug head operative to engage the recipro-
cating contact member to energize selected timer com-
mutator contacts, a switch commutator for transmitting
selected time intervals to remotely mounted apparatus,
manually controllable ‘'means connected to the switch
commutator for selecting time intervals from the timer
commutator, manually controllable means connected to
the switch commutator for transmitting selected time
intervals from the timer commutator to remotely mounted
apparatus, and means connected to the manually con-
trollable means and the selected remotely mounted ap-
paratus for transmitting selected time intervals to the
selected remotely mounted apparatus, a starting switch
operative to initiate the flow of current to the apparatus,
the wiping contact arm of the switch commutator being
rotated to the first angular position relative to the switch
commutator disc, with the switch wiping contact arm
completing a circuit between a pair of diametrically
aligned contacts located on the face of the switch com-~
mutator disc, the synchronous timer motor being ener-
gized when the current ceases to flow through the switch
wiping contact arm, the timer which is controlled by in-
serting shorting plugs into preselected sockets connected
to mating radially positioned contacts on the timer com-
mutator disc, setting off a time interval of predetermined
length when the contact arm of the timer disc is rotated
through an angular range regulated by the limitations es-
tablished by a pair of diametrically opposite switch com-
mutator contacts, and a radially positioned contact on
the timer commutator which is connected to a socket into
which a shorting plug is inserted, the wiping contact
arm of the switch commutator being restored to a rest
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