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This invention relates to work cycle timers
and has for its object a timer in which the closing
and opening of the work circuit or circuits to
be timed, is controlled by the throwing of a

§ relay or double throw switch and the throwing

of the switch timed by electrically operated
means as heating elements controlled by the
switch itself so that the timer includes no cams,
drums, or any mechanism aside from the double

10 throw switches and thermal switches or their
equivalents. .

The invention consists in the novel features
and in the combinations and constructions here-
.inafter set forth and claimed.

15 In describing this invention, reference is had
to the accompanying drawing, in which like char-
acters designate corresponding parts in all the
views,

Figure 1 is a dilagrammatic view of this timer

20 showing the same as timing the operation of

signals. . .

Figure 2 is a diagrammatic view of a similar
timer operating flashing signals, the light and
dark periods of which are accurately timed.

I have here illustrated my invention in its
simplest form, in Figure 1 as adapted to time
the display of traffic signals on intersectinz
streets and in Pigure 2 to time filashing signals.

This timer comprises generally a double throw
30 switch or relay having a movable member nor-

mally arranged in one of its two positions and
movable into its normal position by aay suitable
means, as a spring, an electro-magnet for throw-
ing the movable switch member into its second

35 position, starting and stick circuits for the mag-

" net connected respectively in the feed circuit

through the movable switch member when re-
spectively in its first and its second positions,
the starting circuit being normally open and

40 the stick circuit normally closed (disregarding

. the position of the movable switch member) and

electrically operated timed means for timing the

closing of the starting circuit to a predetermined
interval and to time the opening of the stick
circuit to a predetermined interval, the timing
means for the starting circuit having a circuit
connected in the feed circuit through the mov-
able switch member when the latter is in its first
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position and the timing means of the stick circuit

50 being connected in the feed circuit through the
movable switch member when in its second po-
sition. Thus, initially when the movable switch
member is in its first position, a time interval
intervenes before the circuit is closed through

58 the electro-magnet to throw the switch member

‘positions, the wire 13 being shown as feeding a go

to its second position and also a predetermined
timed interval occurs before the stick circuit is
broken by the timing means to permit the double
throw switch to return to its starting position
and the cycle to repeat. ’ [

The work circuits are connectable in the feed
circuit through the double throw switch when in
its first and second positions, one or some of them
being connected in a closed circuit when the
switch member is in its first position and others
when in its second position. :

1 designates the double throw switch, 2 the
movable switch member thereof having terminals
3,4. 5 and 6 designate one row of contacts with
which the terminals 3 and 4 are engaged when
the member 2 is in its first or starting position.
T and 8 designate an opposite row of contacts
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‘'with which the terminals 3, 4 are engaged when

the member 2 is in its second position. The
double throw switch here shown is & two-pole
switch for the reason that the invention which
lies in the timing means, is illustrated as in its
simplest form. .

The double throw switch or relay may be of
any suitable form, size and construction, and as
the construction thereof is well known as they
are standard articles of manufacture, further de-
scription is thought to be unnecessary. - Usually
the member or arm 2 js a pivoted arm and it is
moved in one direction to hold the terminals 3, 4
engaged with the contacts 5, 6 by a spring 9.

10 designates the electro-magnet arranged in

. Juxtaposition to the switch member 2 to throw

said switch member when the electro-magnet is
energized. 11 and 12 designate the wires of a
feed circuit, and 13 and 14, are wires or legs of
the work circuits connectable in the feed circuit
through the double throw switch when the
switch member 2 is in one or the other of its itwo 40
or green signal 15 on one street and a red signal
16 on an intersecting street, the circuit being
completed through return wire 17. The wire 14
is shown as feeding red signal 18 on the first
street and the green signal 19 on the intersecting
street, this circuit being completed through re-
turn wire 17. The wire 13 is connected in the
feed circuit through the contact 5 of the double
throw switch and the terminal 3 when the switch
member 2 is in its first position. The wire 14 is
connected in the feed circuit through the contact
7 and the terminal 3 when the movable switch
member 1is in its second position. )

The movable switch member is connected to 58
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the Wire 11 of the feed circuit through conduc-
tor 20.

The sta,rting gircuit for the magnet 10 has &
normally open switch 21 therein having g termi-
nal 22 normelly spaced from & confact 23 which
is connected by & wire 2¢ to one end of the coil

-of the maanet 10, the other end of the coil being

connected to the wire 20. The frame of. the
switch 21 is connected to & return wire 25. The
clectricelly operated timing meens is preferably
& heating element arrenged in juxtaposition to

the switch 21 to heat and warp it when the heat-.
ing coils are energized, to cause the terminal 22

to engage the contact 23 and thus close the start-

ing circult through the electro-megnet 10. The

time required for the hesting clement to warp

the switch 21 suficlently o engage the terminal
22 with the contect 23 is the time pericd that the

work cireuit 13 is closed and the work circult 14
opened. 26 designates the heating coil electri-
celly connected at one end-fo the frame of the
switch 21 and et iis other end to 8 wire 2‘7 con-
necied to the contact 5.

The stick circuit for the electm-magnei; in-
cludes s switeh, es a thermel switch 28 having a
termingl 29 normelly engaged with the contact 30

connected to one end of the coll of the magnet

10 thmugh the double throw switch when in its
second position, as through wire 31, terminal 4
of the switch member 2, contact 8 and wire 32.

The other end of the .coll 10 of the msasgnet, as

before stated, 1s connected to the wire 20, The

_switeh 28 is also preferably o thermal switch and
the timed opening thereof is effected by means

of & heating coil 38 connected et one end to the

" frame of the switch 28 and at its othér end in the

feed cireuit through the switch arm 2 when in its
sseond position as through wire 34, contact 7 and

terminel 3 of the switch member when in its sec-

ami position.

The operation of the form shown in Figure 115"

as follows: Assuming that the feed circuiés 11 and
12 are closed in any suwiteble manner, 2s by &
gwitch, the current Sows as follows: from feed
wirve 11, wire 20, termingl 3 of the switch ‘member
2, cant@,ct 5, then through the work circuit 13

- through the signels 15, 16 or other electro-réspon-

&8,
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give devices, thence through the return wire 17 to
the feed wire 12. At the same time, the current
is passing through wire 27 through the heating

coil 26 of the norimealiy open switeh 21 in the siart-

ing cireuit, and sfter it heats the coll 26 suffici-

ently to engage the terminal 22 with the contact -

23. o circult is established through the coils of
the megnet 10 as follows: from feed wire 11, wire
20, magnet 10, wire 24, contact 23, teyminsl 22

-thence through the frame of the switch 21 to

return wire 25. Immediately upon the closing
of the starting circuit, the switch member 2 is

D thrown to its second position, wherein . the ter-

minals 3, 4 exe engaged with the contacts 7, 8 and
thus the circult through the wire 13 angd the heat-
ing coils 26 of the normally open starting circuit
switch 21 is broken and the work circuit 14 closed.
At the same time & stick circuit for the magnet 10
is estabiished from feed wire 11, wire 20, magnet

' 10, wirve 32, contact 8 and termineal ¢ through wire

31, thence through frame of the swiich 28 to the
return wire 25. Alsc, at the same time, the circuit

is closed to the timing coil or hesting element 33 .

trom feed wire 11, wire 20, terminai 3 of the switch
member 2, contact 7, wire 34 through the heating

"coil 33 thenes through the frame of the switch 28

" to the return wire 25. As the heating coil heats,

4]

it warps the switch 28 sepsrating the terminal 29

"Figure 1.

“wire.
“the starting circuit for the magnet 60, this switch
-navmg & terminal 67 normally spaced apart from

1,288, 553

and contact 30, thus breaking the stick circutt so

thet the magnet 10 is de-energized and the spring
9 free to react and return the switch memb . 2 to
its starting position and the cycle to repeat as long

as the feed circuit is closed. Although the work -

circuits are here shown as connected directly to
signals, the work e¢ircuits leading from the oppo-

site rows of contasts of the double throw switch

may centrol other electrical devices, which in turn
control elements as signals...

The feature of this invention is the timing for
the cloging of the various periods of the work cycle

of the stick circuit for the master relay, the timing

‘means being: controlled by the position of the

movable member of the relay or double fhrow
switch. ‘
In other words, the movable switch member,

“when in one of its two positions, cuts in one timer
‘and cuts out the other, and when in the other of

its two positions, cuts out the first timer and cuts
In the second, and the operation of the switch

“member, or the energization of its magnet, is con-

trolled by the timing means, one timer cutting in
the magnet, and the other cutting it out.

One of the other numerous uses for which this
timér is applicable is shown in Figure 2 wherein it
is shown as controlling and timing the flashing of
lamps or signals with @ predetermined accurate
time extent for the flashes and the time interven-
ing between ihe flashes. In Figure 2, 51 desig-
nates the double throw switch having terminals
53 and 54, the terminal 53 being movable between
opposing contacts 55 and 57 and the terminal 54

‘being movable between the contacts 56-and 58, ‘the

i¢

by timing the closing of the starting circuit for .
the master reley and likewise timing the opening
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contact 56 being? a dead one, as is the contact 6 m

59 designates the spring for retuming the d ble

‘terminals 53, 5@ are engaged with the contact 55’ .

and 56.
80 designates the electro-magnet for throwmg

‘the switch 51 against the action of its returning

spring 59. 61 and 62 designate the feed wires.

.63 designates g work circuit’in Which oné or more

flashing lamps 84 are connected. 65 is the return -

66 is the normally open thermal switch in

the contact 88 which is connected by a wire 69 to

one end of the coil of the magnet 60, the other end -

of the coil being connected to wires 70 and 71 to‘

the feed line 61.

- 92 desighates the heating element or c011 ar-
fenged in juzteposition to the switch 66, the coil
being electrically connected at one end to the

frame of the switch which is connected to return - . -

wire 73, and the other end of the hesting coil-
being electrically  connected through & ‘wire 74

60

to the contect 55 of the- double throw- switch.
Thus, initially the current passes from the feed -

wire 81 through wire 71 to terminal: 53, -thence
through contact 55 thence through work circuit

63 and lamp or lemps therein to the return ‘wire ¢;

65. "Also, the currént passes from the contact 55

through wire 74 and through the heating coil 72~

and the frame of the switch 66 to return wire 73.
The coils 72 heat and cause the switch 66 to
werp. When the switch warps sufficiently to en-

gege the terminal 67 with contact 68, a starting.
“cireuit for the magnet is established from wite 61°

through wire 71, wire 70, through the coils of the
and terminal 67 and through the frame of the

.magnet 80, thence through wire 69, contact 68 -

75
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switch 66 to the return wire 73. When the mag-
net 60 is thus energized it throws the double
throw switch to carry the terminal 53 into en-
gagement with the contact 57 and the terminal
54 into engagement with the contact 58, thus
breaking the work circuit and also the circuit
through the heating coil 72 and establishing a
stick circuit to hold the magnet energized for a
timed period and hence timing the interval that
the lights are extinguished. The stick circuit is
as follows: from wire 61, through wire 71, wire
70, coils of magnet 60, wire 75, contact 58, ter-
minal 54, wire 76, to the contact 77 and terminal
78 of the normally closed switch 79 in the stick
circuit and thence through return wire 80.. At the
same time, a circuit is established through the
heating coils 81 of the switch 79 from wire 61
through wire 71, terminal 53 of the double throw
switch, contact 57, wire 82 through the heating
colls 81, one end of which is connected to the
frame of the switch 79 and the other end to the
wire 82. When the coils are heated sufficiently
to separate the terminal 78 from the contact m,
the stick circuit is broken and the double throw
switch returns to its starting position under the
action of the spring 59 and the cycle repeats.
Suitable resistances 85 and 86 are connected in

the starting and stick circuits in order to cut.

down the current carried by the heating coils.
The timing of the closing of the normally open

switch 21 or 66 in the starting circuit may be

adjusted or varied by separating more or less the

.contact 23 or 68 from the terminal 22 or 67: and

the timing of the opening of the switch 28 or 79
in the stick circuit varied or adjusted by varying
the mechanical pressure between the terminal

29 and contact 30 or between the contact 77 and -

terminal 78. As seen in Pigure 2 the contact 23
or 68 in each case is a screw which can be turned
in one direction or the other to vary the gap
between it and the terminal 22 or 67 of the switch
21 or 66. Also, the contact 30 or 77 is & similar
screw which can be tightened or loosened to press
more or less against the terminal 29 or 78, it
being understood that the switches are of re-
silient material, capable of being tensioned.

Although I have illustrated my invention as
in its simplest form, it may be embodied in more
or less complex form in connection with other
instruments or to control other relays but in any
case, the essential feature is the timing of the
closing of the starting circuit and the timing of
the opening of the stick circuit by electrically
operated means controlled by or connected in &
feed circuit through the relay or double throw
switch. .

What I claim is:

3

1. The combination with a feed circuit and
work circuits to be timed; of a cycle timer for
connecting the work circuits to the feed circuit
including a double throw switch having a movable
member normally arranged in one of its two posi-
tions, means for returning the movable member
to its first position, an electromagnet for throw-
ing the movable member into its second position,
the work circuits being connectable to the feed
circuit through the movable switch member when
in one or the other of its positions, a starting
circuit for the magnet, a stick circuit connected
in the feed circuit through the double throw
switch member when in its second position, a
single, normally open switch in the starting cir-
cuit, a single, normally closed switch in the stick
circuit, electrically operated timing means ar-
ranged to close the starting circuit switch and

having a circuit connected to the feed circuit

through the switch member, when in its first
position and electrically operated means for open-
ing the switch in the stick circuit and having a
circuit connected to the feed circuit through the
double throw switch member, when in its second
position.

2. The combination with a feed circuit and
work circuits to be timed; of a cycle timer for
connecting the work circuits in the feed ecircuit
including a double throw switch having a mov-
able member normally arranged in one of its two
positions, means for returning the movable mem-
ber to its first position, an electromagnet for
throwing the movable member into its second
position, the work circuits being connectable to
the feed circuit through the movable switch
member when in one or the other of its positions,
a starting circuit for the magnet, a stick circuit
connected to the feed circuit through the double
throw switch member when in its second position,
a single, normaslly open switch in the starting
circuit, a single, normally closed switch in the

stick circuit, electrically operated timing means

arranged to close the starting circuit switch and
having a circuit connected to the feed circuit
through the switch member, when in its first
position and electrically operated means for open-
ing the switch in the stick circuit, and having s
circuit connected to the feed circuit, through the
double throw switch member when in its second
position, the switches in the starting circuit and
the stick circuit being thermal switches and the
electrically operated means therefor being heat-
ing coils arranged in juxtaposition to the switches
respectively to heat and warp the same when the
circuits thereof are closed, to close the starting
circuit and open the stick circuit.
HERBERT J. BRANDENBURGER.
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