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The present invention relates to timers and more par-
ticularly to the means and methods for providing a
timer that operates for various fixed lengths of time,
as set by a service man.

Mechanical timers are available for operating for vari-
ous fixed lengths of time as are electronic timers. The
present invention combines the reliability of an elec-
tronic timer with the low cost of a mechanical timer
and, in addition, provides a timer that fails safe under
most conditions.

The timer of the present invention has a plurality of
switches for selecting a particular time interval and for
starting the timer and energizing the load. There is an
electrically operated means for latching a selected switch
in an actuated position until the load is deenergized. One
of the illustrative embodiments of this specification uti-
lizes a separate switching means for energizing the timer
and the load after a time interval selection has been
made and the actuated switch has been latched.

The timer of the present invention is especially appli-
cable for devices such as electronic ranges. A time in-
terval which is optimum for a particular food can be
selected by actuating a switch. The heating means and
the timer can then be energized by closing a door of
the range which operates the aforementioned switching
means.

Other features of the timer of the present invention will
become apparent as this specification progresses.

It is an object of the present invention, therefore, to
provide an electronic timer that will operate for various
fixed lengths of time as may have been previously se-
lected by a service man.

It is another object of the present invention to provide a
timer which combines the reliability of an electronic
timer with the low cost of a mechanical timer.

It is a further object of the present invention to pro-
vide a timer that will fail safe under most conditions.

It is still another object of the present invention to
provide a timer having selector switches for energizing
said timer and a load and an electrically operated means
for latching a selected switch in an operated position
until said timer-denergizes said load.

It is still a further object of the present invention to
provide a timer having a selector switch means for se-
lecting a particular time interval and another switch
means for energizing said timer and a load.

The present invention, in another of its aspects, relates
to novel features of the instrumentalities described here-
in for teaching the principal object of the invention and
to the novel principles employed in the instrumentali-
ties whether or not these features and principles may
be used in the said object and/or in the said field.

Other objects of the invention and the nature thereof
will become apparent from the following description con-
sidered in conjunction with the accompanying drawings
and wherein like reference numbers describe elements
of similar function therein and wherein the scope of the
invention is determined rather from the dependent claims.

For illustrative purposes, the invention will be de-
scribed in conjunction with the accompanying drawings
in which:

FIGURE 1 is a block diagram of the timer of the
present invention.
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FIGURE 2 is a schematic diagram of the timer of the
present invention.

FIGURE 3 is a schematic diagram of the timer of the
present invention showing the addition of a separate
switch for starting the timing cycle after a particula
time has been selected and the pushbutton is latched in

FIGURE 4 is a fragmentary view illustrating the opera:
tion of the pushbutton switches, latch bar, and latching
solenoid.

Generally speaking, the present invention is a time:
comprising: a power source; a relay means for applying
power from said power source to a load and for ener
gizing a solenoid; an electronic switching means for op
erating said relay means, so as to remove power from
said load and de-energize said solenoid; a timing circui
for energizing said electronic switching means after ¢
predetermined time, said timing circuit being connectec
to said electronic switching means; a plurality of timing
networks for determining different time intervals fo
said timing circuit, said timing networks being connect
ed to said timing circuit; a plurality of switches, each o}
said switches having a first contact member for energiz
ing said relay means and a second contact member fo.
connecting one of said timing networks to said powe:
source so as to energize said timing circuit, said switche:
being connected to said power source and in circuit witl
said relay means, timing circuit, and said timing networks
and means for latching said switches in an actuated posi
tion when said relay is energized, said latching mean
being connected to and operated by said solenoid st
as to release said switches when said relay means is de
energized.

Referring now to the drawing, and particularly to the
block diagram of FIGURE 1, the components and cir
cuitry of the present invention can be visualized in con
junction with the following description:

The inputs to the timer are provided across the ter
minals 10 and 11 marked respectively as L1 and L2. Ordi
narily the inputs will be 115 volt, 60 cycles per second
A power supply 12 is adapted to provide a useable direc
current from the alterntaing current applied to terminal
10 and 11. It can be seen that the power supply 12 i
coupled to the input terminals via the pushbutton switche
13. A timing circuit 14 is connected to the power suppl
12 and to the pushbutton switches 13. The output of th
timing circuit 14 is commected to an output relay 1
which energizes and deenergizes a solenoid 15. The sol
enoid 15 operates a latching means 17 which latches th
pushbutton switches 13 in a manner that will be dis
cussed later in this specification.

Referring now to FIGURE 2, a detailed schematic o
one embodiment of the timer of the present invention ma
be discussed.

The alternating current for the timer is applied acros
the terminals 10 and 11 marked respectively as L1 an
L2. A third terminal 19, designated as the load termina
in FIGURE 2, is connected to the terminal 10 by the out
put relay 16. The terminal 19 is also connected throug
the coil of the solenoid 15 to the terminal 11.

The power supply 12 is comprised of a diode 22, re
sistor 31, and capacitor 30 connected in series across L
and L2 when the pushbutton switches 13 are operatec
The pushbutton switches 13 are comprised of poles 2

. through 29, and 24’ through 29’. The poles 24 through 2
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70

are all connected in parallel and in series with the powe
supply 12 so as to provide power for operating the timin
circuit 14. The poles 24’ through 29’ are each connecte
in series with a timing resistor network for the timin
circuit 14. The pole 24’ is connected in series with the re
sistor 42 and the adjustable resistor 48, the pole 25’ i
connected in series with the resistor 43 and the adjustabl
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esistor 49, the pole 26’ is connected in series with the re-
istor 44 and adjustable resistor 50, the pole 27’ is con-
ected in series with the resistor 45 and the adjustable
esistor 51, the pole 28’ is connected in series with the
esistor 46 and the adjustable resistor 52, and the pole
19’ is connected in series with the resistor 47 and the ad-
ustable resistor 53. All of the poles 24’ through 29’ are
onnected to the tap 33 of the adjustable resistor 32. The
«djustable resistor 32 is connected between the power
upply resistor 31 and the timing circuit 14.

It can be seen that the pushbutton switches 13 are
louble pole-single throw switches. That is, a single push-
nutton operates poles 24 and 24’, another one operates
oles 25 and 25’, etc. The latching means 17 which con-
ects all of the poles 24 through 29 and 24’ through 29
3 a solenoid operated means for holding said poles in an
«ctuated position. A more detailed discussion of the latch-
ng means 17 will be provided in conjunction with FIG-
JRE 4.

A resistor 34 is connected in series with the resistor 31
o as to be in parallel with the resistor 32 and in series
vith resistors 35 and 36. The resistors 35 and 36 com-
rise a voltage divider coupled across the anode and cath-
ide of the silicon controlled rectifier 41. The anode of the
ilicon controlled rectifier 41 is connected through the
oil of the output relay 16 to the terminal 11.

The timing circuit 14 is comprised of the resistor 37,
nijunction transistor 38, diode 39, capacitor 49 and the
arious timing resistor networks connected to the push-
utton poles 24’ through 29’. The voltage for charging the
iming capacitor 40 is derived through one of the se-
scted timing resistor networks associated with the poles
4’ through 29’. Thus, there are six possible time inter-
als for the timing circuit 14 in the illustrative embodi-
1ent.

The base-two, B2, terminal of the unijunction transis-
or 38 is connected to a junction between the voltage di-
ider resistors 35 and 36. Thus, when the unijunction
ransistor 38 fires, the voltage developed across the re-
istor 37 connected between the base-one electrode of the
nijunction transistor and the cathode electrode of the
ilicon controlled rectifier 41 will be applied to the gate
f said silicon controlled rectifier, thereby causing said
ectifier to conduct.

Referring now to FIGURE 3, a second embodiment of
e timer of the present invention can be discussed.

The circuit of FIGURE 3 is identical to the circuit of
TGURE 2 except for the addition of a capacitor 54, re-
1y 55, relay 57, and the switch 60, The modified circuit
f FIGURE 3, permits latching of the pushbutton
witches 13 before the timing starts. In this case, the tim-
1g is initiated by the closing of the switch 60, It can be
sen that the capacitor 54 is connected to the cathode of
he power supply 12 diode 22 and that the relay 55 coil
3 coupled across the capacitor 54. The relay 55 operates
ae contact 56 which energizes the solenoid 15. The re-
1y 57 operates the contacts 58 and 59 when said relay
3 energized by the closing of the switch 60.

Referring now to FIGURE 4, a fragmentary view
howing the operation of the pushbutton switches 13,
atching 'means 17, and solenoid 15 can be discussed.

The latching means 17 is comprised of the latch bar 61,
nkage arm 62 for moving the latch bar 61, and the sole-
oid 15 plunger 64. It can be seen that the linkage arm
22 is pivoted at the point 63 so that the latch bar 65 will
1ove in the direction of the arrow 65 when the solenoid
5 is energized and the plunger 64 is pulled in. It can be
een that the pushbutton 24’ through 26’ are spring
>aded by the springs 66 so as to return to an open posi-
ion when released by the latch bar 61.

With the above description of components and circuitry
1 mind, and by making reference to the drawing figures,
he following analysis of operation will serve to convey
he functional details of the present invention.

Referring now to FIGURE 2, it can be seen that power
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is supplied to the pushbutton switches 13. When one of
the switches is operated to close one of the poles 24
through 29 and an associated pole 24’ through 29, direct
current power is applied to the timing circuit 14 and a
timing resistor network is selected. As soon as power is
applied, the output relay 16 pulls in to close the contact
21 to energize the solenoid 15 and to provide power to
the load. The solenoid 15 operates the latching means 17
to cause the selected pushbutton switch to be held in.
After a predetermined time, determined by the timing
circuit 14, the silicon controlled rectifier 41 shorts out the
output relay 16 coil and the output relay 16 drops out.
When the output relay 16 drops out, the solenoid 15 is
de-energized to release the latching means 17 and to re-
move the power from the load. The timing of the de-ener-
gizing of the solenoid 15 and the remova] of power from
the load is not critical because the silicon controlled recti-
fier 41 will continue to conduct for a sufficient time after
the power is removed from the circuit. A favorable side
effect is created in that if a pushbuiton is depressed again
within about a second after it is released, it will not cause
the timer to recycle. This is a desirable characteristic
when the timer is used in an electronic range application.

Referring now to FIGURE 3, the operation of a sec-
ond embodiment of the present invention can be dis-
cussed,

The timer shown in FIGURE 3 is modified to permit
latching in of the selected pushbutton before the timing
begins. In this case, the timing and energization of the
load is initiated by closing the switch 69. The feature of
starting the timing and energizing the load after a push-
button selection is made is especially applicable for elec-
tronic range applications. That is, the time interval se-
lection can be made in advance and the timing can
be initiated by closing the range door to operate a switch
such as the switch 61.

‘When one of the pushbutton switches 13 is selected and
operated, the relay 55 is operated to close the contact 56
and a timing resistor network is selected. When the con-
tact 56 is closed, the solenoid 15 is energized and the
latching means 17 is operated to hold the selected push-
button switch in. When the switch 68 is closed, power
is applied to the timing circuit 14 and the relay 57 is
pulled in to energize the load through the contact 59 and
to maintain the energization of the solenoid 15 through
the contact 58. When the timing circuit 14 times out,
the silicon controlled rectifier 41 is gated on to shunt the
relay 57, thereby deenergizing the Iload and the
solenoid 15.

The silicon controlled rectifier 41 is an electronic
switching means for shorting out the relay 15. More
specifically it is a semiconductor device having an anode
electrode, cathode electrode and a gate electrode for con-
trolling conduction between said anode electrode and
said cathode electrode, said anode electrode and said
cathode electrode being connected across a coil of an
electromagnetic switching device so as to shunt said coil
when said gate electrode is energized.

The timing circuit 14 is a circuit means for providing
an electrical output after a predetermined time so as to
energize the silicon controlled rectifier 41.

The pushbutton switches 13 are a means for energizing
the timing circuit 14, energizing the load, and selecting a
timing network for said timing circuit.

The solenoid 15 and the latching means 17 are an
electrically operated means for latching a selected push-
button switch. ’

The output relay 16 is a switching means for energizing
and deenergizing a load and the electrically operated
means for latching a selected pushbutton switch.

The timer of the present invention has fail safe features
under most conditions. For instance, should the solenoid
15 that operates the latching means 17 burn out, the
selected pushbutton will return to an “off” position be-
cause there is nothing to hold it. If the selected pushbutton
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switch is held in or if it does not return after the solenoid
15 is deenergized, the timer circuit 14 and the silicon
controlled rectifier 41 will maintain the short across the
output relay 16 coil. As long as the short is maintained
across the coil of the output relay 16, the relay will re-
main dropped out until the pushbutton switch is restored
to its “out” position. If the power fails, the solenoid 15
is deenergized and the unit is turned off and reset to
Zero,

The timer of the present invention, as hereinbefore
described in two embodiments, is merely illustrative and
not exhaustive in scope. Since many widely different em-
bodiments of the invention may be made without depart-
ing from the scope thereof, it is intended that all matter
contained in the above description and shown in the ac-
companying drawing shall be interposed as illustrative and
not in a limiting sense.

What is claimed is:

1. A timer comprising: a power source; a relay means
for applying power from said power source to a load and
for energizing a solenoid; an electronic switching means
for operating said relay means so as to remove power
from said load and deenergize said solenoid; a timing
circuit for energizing said electronic switching means
after a predetermined time, said timing circuit being con-
nected to said electronic switching means; a plurality of
timing networks for determining different time intervals
for said timing circuit, said timing networks being con-
nected to said timing circuit; a plurality of switches, each
of said switches having a first contact member for energiz-
ing said relay means and a second contact member for
connecting one of said timing networks to said power
source so as to energize said timing circuit, said switches
being connected to said power source and in circuit with
said relay means and said timing networks; and means
for latching said switches in an actuated position when
said relay is energized, said latching means being con-
nected to and operated by said solenoid so as to release
said switches when said relay means is deenergized.

2. A timer as in claim 1 wherein said electronic switch-
ing means is a semiconductor device having an anode
electrode, cathode electrode, and a gate electrode for con-
trolling conduction from said anode electrode to said
cathode electrode, said anode and cathode electrodes
being connected across said relay means.

3. A timer as in claim 1 wherein said switches are
double pole-single throw switches.

4. A timer as in claim 3 wherein said switches are
pushbutton, double pole-single throw switches and said
latching means is a latch bar adapted to latch an actuated
pushbutton when said solenoid is energized and to re-
lease an actuated pushbutton when said solenoid is de-
energized.

5. A timer as in claim 1 wherein said timing networks
are resistor networks coupled to a capacitor so as to
provide a resistor-capacitor time constant for operating
said timing circuit.

6. A timer comprising: a power source; a first relay
means for energizing a solenoid, said first relay means
being connected to said power source; a second relay
means for applying power from said power source to said
load and for maintaining said solenoid energized; an
electronic switching means.for operating said second relay
means so as to remove power from said load and de-
energize said solenoid; a timing circuit for energizing said
electronic switching means after a predetermined time,
said timing circuit being connected to said electronic
switching means; a plurality of timing networks for de-
termining different time intervals for said timing circuit,
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said timing networks being connected to said timing cir-
cut; a plurality of switches, each of said switches having
a first contact member for energizing said first relay means
and a second contact member for connecting one of
said timing networks to said power source, said switches
being connected to said power source and said timing
networks; a switching means for energizing said second
relay means and said timing circuit, said switching means
being connected to said second relay means, said timing
circuit, and said power source; and a means for latching

. said switches in an actuated position when said first relay
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means is energized, said latching means being connected
to and operated by said solenoid so as to release said
switches when said second relay means is deenergized.

7. A timer as in claim 6 wherein said switching means
for energizing said second relay means and timing circuit
is a manual switch for starting said timer after a particular
time interval has been selected and one of said switches
is latched in an actuated position.

8. A timer as in claim 6 wherein said timing circuit
is a unijunction transistor timing circuit and said elec-
tronic switching means is a semiconductor device having
an anode electrode, cathode electrode, and a gate elec-
trode for controlling conduction from said. anode elec-
trode to said cathode electrode, said anode and cathode
electrode being connected across said second relay means,
and said gate electrode being connected to an output of
said unijunction transistor timing circuit.

9. A timer comprising: an alternating current power
source; a power supply circuit for providing a direct
current voltage, said power supply circuit being connected
to said alternating current power source; a relay means
for applying power from said alternating current power
source to a load and for energizing a solenoid; a semi-
conductive device for operating said relay means so as to
remove power from said load and deenergize said
solenoid, said semiconductive device having an anode
electrode, cathode electrode and a gate electrode for con-
trolling conduction from said anode electrode to said
cathode electrode, said anode and cathode electrodes
being connected across a coil of said relay means; a tim-
ing circuit for energizing said semiconductive device after
a predetermined time, said timing circuit being connected
to said gate electrode of said semiconductive device; a
plurality of resistor timing networks for determining
different time intervals for said timing circuit, said re-
sistor timing networks being connected to said timing
circuit; a plurality of single throw-double pole switches,
each of said switches having a first contact member for
energizing said relay means and a second contact member
for connecting one of said timing networks to said power
supply circuit so as to energize said timing circuit, said
switches being connected to said power supply circuit
and in circuit with said relay means, timing circuit, and
said timing networks; and a latch bar for latching said
switches in an actuated position when said relay is ener-
gized, said latch bar being connected to and operated by
said solenoid so as to release said switches when said relay
is deenergized.
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